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SAFETY OF FLIGHT SUPPLEMENT
SUMMARY

NOTE; Thix as a test page being included for your. vsesand comemients, - found: desirable, @ will
become a-stancard item oo be dncluded in all USAF Flight Saouals,

Safety of Flight Supplements are ouwinbered with Suffis leoers afer the -1, They stare with -1C
becaise the letters A amd B oare reserved Ffor vse weeh-claisied ﬁl.||1]:lli=|11|.'|:|:.l. ter the basic Dash One,
The lersers A; B, O and T will never appear in the numbeeing sequence. The Supplements you roceive
should follow in sequence and if you find you are missing one, check the publication index ('T.000.1.1
and <1AY cooser if 0 was- dssuedd g 8 a dsosiEllin effect. It anay have been repliced o rescinded
before you received your copy. If it is stll active, see vour Publicadon Distribution Officer and gee
vorr ooy, It showld be noced chat o Supplement number will never be osed more thian once.

SAFETY OF FLIGHT SUPPLEMENTS INCORPORATED IN THIS CHANGE

Mumher [¥aie Ehaee Taile lj-i.ﬂ.]u:m.:'!iin:l.

SAFETY OF FLIGHT SUPPLEMENMTS OUTSTANDING

{'This F!-I_'ﬂ'l:i{'ll'l ey B delledd in I::-_l.' Vo whan VL L S Ve I"“li.gis: Mlxnwal xnd o be added ooas KA
receive additional Supplements. Refer to Publications Tndex (T.0, ©-1-1 and -1A) for latest informa-
Lhon iF zny questions arese,)

Nuimbe Dare Store Title Lhispiosttion

Flyleof
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...the Key to
your

Safety!

SCOPE. This manual contains all che information necessary for safe and cfficient operation of the F.104D. These
insteuctions do not teach basic Hight principles, but are desipned 1o p:._-.-.-i-:Eu you with a jgeneral knowledge af the
aieplane, its flight characteristics, and specific normal and emergency operating procedures. Your flying expericnce
i5 recognized, and elementury imscructions have been avoided,

F5d-0-1-2

EAUND JUDGMEMT. The instructions in this manval are desipned 1o provide for the needs of a crew inexperi
enced in the operation of this airceaft. This book provides the best possible operating instructons under most cifcum-
srances, but it i @ poor substtute tor sound judgment. Mulriple emerpencies, adverse weather, terrain, eic., may require
mtodifeation of the '_['lrl:ll.'{'l-']lll't'- contained herein,

PERMISSIBLE OPERATIONS. The Flight Manual takes & Vpositive api:u:u:ua.n:h” and pocmally gells you only what you
can do. Any unusaal operation or configuration (such as asymmereical loading) is prohibied unless specifically covered
it the Flight Manual. Clearance musr he sheained from ARDC hefore any questionable operation is attem pred which is
not specifically covered in the Flight Manual.

STANDARDIZATION, Once you bave learped o wse one Flight Manual, you will know how o wse them ol —
closely guarded standardization assuees that the seope and arrangement of all Flight Manuals are identical

ARRAMGEMENT. The manual has been divided into 10 Faicly independent sections, each with its own table of
contents. The ohjective of this subdivision is to make it easy both to read the manual scraight through when it is firse
recoived nnd thersafter to use itas & reference manual. The independence of these sections also makes it possible for
the user to rearsange the book to sarisfy his personal raste and requirements. The fiest 3 secdons cover the minimum
information required o safely get the airplane into the air and back down agaie. Before fiying any new airccaft these
3 sections must be read thoroughly and fully understood, Section TV covers all equipment not essential o ftight but
which pren:u:il_f» thi aircrafe oo |-|r.-rF-::|:r|:|.| !-.|_.'|4:|:§:Ii funceions, Sectinng Vo and VA are obvipus, Secdon Y11 covers lengthy
discussions on any technigue of theory of operation which may be applicable to the particular aircraft in question. The
experienced pilot will probably be aware of the information in this section but he should check it for any possible new
informarion. The contents' of the remaining sections are faitly obidous,
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YOUR RESPOMSIBILITY. These Flight Manuals are constantly maintzined current through an exeremely active
resision progrim, Frequene conferences with opersting pemonnel and constant review’ of UR's, accident repocts, ﬂi.E'_hI:
pOSE ICpOECs, efc., asiure inclusion of the latest daca in these manuals, In this regard, it is csseotial that you do yoor
part! 1f you find anycthing you don’t like abour the momunl, ler us know righc wwvay, We cannot correct an ercor whose
existence i5 wnkodwn Lo s,

PERSOMAL COPIES, TABS AMND BINDERS. In accordance with the provisions of AFRE 513, fight crew members
are entitled o have pertonal copies of the Flight Manuals. Flexible; Ioose leal abs and binders have been provided
to hold your personal copy of the Flight Maaual. These good-looking, simulated-leather hinders will make it much
easier. for youn fo TEVIEE yor manunl a5 well w5 to l::a_:]:- it in gﬂ:-ll-:l 5h:||1=. These tohks and binders are secured thrm:ﬁh
vour local nupertel sl and contrecting officess,

HOW TO GET COPIES, [If you want to be sure of gettimg vour manuals on ome ocder them before you need
them: Early ordering will assure thar enough copies are princed to cover your requirements. Technical Order 00-5-2
explaing how to order Flight Manvals, classified Supplements thereto and Safery of Flipht Supplements o that: you
automitically wall get all onginal Jssves; changes, and revisions, Basically, all you hove to do 35 ozder the e
quired quantities in the Publicatons Requirements Table (T. 0, 0-3-1). Talk to your Senior Materiel Staff Officcr
— it 15 his joh to fulfill your Technical Order requests and make sure to establish some system that will rapidiv get
the books and Safety of Flighe Supplements to the fight ceews once they are received on the base,

SAFETY OF FLIGHT SUPPLEMENTS. Safecy of Plight Supplements are used to per information to you in a hurry.
Gafely of Flight Supplements uie the same number a5 youor Flight Manual, excepe for the addition of o soffix letter.
Supplements covering loss of life will gee o you in 48 hours: those concerning serious damage ro equipmene will make
it in B0 days. Youw can determing the status of Safery of Viight Supplements by referring o the Numerical Index of
Toechmical Poblicatioos — 5:.1:[-&:}- of Flight 5u|:-p|En|-E|:|.|5 (T.C0 0-F-TA%, This s the 1:||.1!_'!.- WY Ve can clerermine
whether a supplement has. been rescinded. The ditle page of the Flight Masual and dtle block of each Safety of
Flight Supplement should also be checked to determine the effect that these publications may have on existing Safecy
of l"|i:,;hL 51.|.p_|1|]&r||t;||lﬁ. It is L:I'ill-ll'.'ill.l}' |-|11E:-|:|:r:.:|z:|t thad v PR LI R} I.'|:H1h!.HI:IE|._'|' awnre of the seatos of all $I;I.|'_I]'.IJ:'I'_|:|I:-HI_'§—
you must comply wich all existing supplements bot there is no point in resiricting the operation of your aircraft by
complying with o _supplement that hos been replaced or rescinded, Techaical Oceder 00-5-1 covers some. additional
information regarding these supplements,

WARNINGS, CAUTIONS, AND NOTES. For vour information, the following definitions apply 1o the "Warnings,”
Cautions,” and "MNowes” found throughout the mtanual:

WAHN IHG Upﬂl’ﬁ[ing prnmdnm&. ]‘.l-IE.LTi.-EE‘i, eic., which will resulr in [JEE.'H:II:I.:Il. il:::u:r_:r' ur loas of [ife if
T rJ::rnFl:lll_'.-' Fesllevorad]

cAUTION ] ﬂj:rfn:tmg procedures, praciices; ete., which if not strictly observed will resolr in damage o
p EEIU!PI'I'IE‘J'IL

a4

“....J-J-....-I-J.J.-I--I--I.‘-J—

Mote An operating procedurce, condition, gic., which it 15 sssential (o m1phaaiz|:-.
COMMENTS AND QUESTIONS. Comments and guestiens regarding any phase of the Flighe Manual program are

imvited and should be forwasded I!]:l:rl.lug_;h }'I:'I'IJ:I' ceanrmsrd Hr.a-:[l:ll:l:l.rl:t:r.', tn Directorate of 5}'5I’_[‘|1'|5 _i'l.1.1|:|a.g.|:men1_, Adr
Research and Development Command, Wright-Patterson AFB, Ohio, ATTN: RDZ5PH,

it
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THE AIRPLANE.

The Fagdld j5 a v place; high performance, day and
might fighter powered by an axial flow rbojer engine
with afterburner. The asirplane, boile by Lockheed Air-
L'I:_tfl'ﬂuq'.!umtiﬁﬂ.. iz d-l.’.ﬁigu&rl for J'l:i.Eh subsonie Cruise,
high supersonic combat and for use as 2 pilot teainer,
The airplane Fearures utr{:mti} thin fight surfaces,
short straight wings with negasive dihedral, isreversible
hydraulically-poweresd ailecons; and a controllzble hori-
zantal stabilizer wrounted ar the top of che vertical sta-
bilizer. The wings have leading and t_m:jm:._,-, edge flaps
and a boundary laver conerol system used in conjunction
with the l:r.qumE edge Aags ro reduce landing spmds
Adr escape is sccomplished by means of downward ejec-
tion systemns, Modified sircoafi aee mqmppul with up-
ward ejection spstems A drng chute is installed o

Page
LANDING GEAR SYSTEM . ... ... P & [
NOSE WHEEL STEERING SYSTEM .. . ., 1-50
WHEEL BRAKE SYSTEM L, IO P )
DRAG CHUTE SYSTEM ... .. . 51
ST REIME IS e e o 1B
W ARNING LIGHT SYETER - .o i, . L 158
EMERGENCY EQUIABMEMNT . ocio o0y, .o 154
GRDIORIES: v s o C -
BJECTION: SEATS 2 =L il s 8 v
AUXILIARY EQUIPMENT ... .. .. ......... 157

reduce landing roll. The forward and aft main fuel cells
are filled from p single refueling well, The cxrernal fusl
tanks are filled individuaily from their nwn refueling
wells, AF Serials 57.1329 and sobsequent also include
& single point pressure and aerial refucling  capabilicy,

AIRPLANE DIMENSIONS,

Owerall dimensions of the aisplane are as follows:

Wing Span L2194 fept
S i e v e 5477 Tewt
Height (to top of vertical stabilizer) 15.49 feet
TR 4l T e T 0 e o e e S RGP

Refer o figure 20 for minimum rurning radiis
and ground cleirances. .
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GENERAL ARRANGEMENT

FITOT=5TATIC ROOMN

ANTRSG-14T] RADAR ANTENKA

INFRA-RED S 10HT WINDOW

OPTICAL S1GHT, |NFRA-RED. SIGHT AND CAMERA
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=

b=

L7y Lt a5 4 33 7 3l Ay

16 RUDDEE

17 RUOBER PONTE CONTROL ASSEMALY

18 CHAG CHUIE DOOR

19 EPEED BRAKE

Ao VENTEAL FIkAND IARKER BEACON ANTEMKS
25 TRAELING EDGE FLAP

37 AILERON

¥ TIR TakE FILLER WELL

2 LIFT AILERON POWER CONTHOL ASSEMBLY
75 FYLOM TAKE

h - LEADINGE EDGE FLAP

¥ LAMGISS LIGHT Fada1=i=d

Figuea 1-1
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LAKDING GEAR AFT DOOGR
LAKDING GEAR FORWARD DOOR
ERGINE ALK INTAXE SCO0P
AL | LIARY FUEL CELLS

UHF ANTEMNA

EECTION SEATS

IFF ANTENMS

AR REUOUIKG PRODE #
ANASG-14TE RARAR

GLIDE SLOPE ANTENKS
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AIRPLANE GROS55 WEIGHT,

The approximate cake-off gross welghe of “the airplane
{including full internal fuel and two crew members}y is
as. follows:

AF Sefials Prior e 57-132%9.
Do eveerpal doad L evee deeeen 18,100 pounds
G A H-# missiles e e T 18,5000 ponnids
Fip tanks . 20,700 pounds
Missiles-and pylon ranks LI AR 21,700 pounds

Tip ranks and pylon LT 1| e S .. 1, U [Jﬁlilftdﬁ

AF Seriols 57-1329 and Subseguant,

Mo exeernal load 15,500 ;'u_'ul.ln-:i-.

CAR-8 messahes o0 .o o e i b T 19,300 ]murldh
'I'.i[l tanks LELEOD prau:adﬁ

Missiles and pylon ranks (22400 pounds

Tip tonks sod pylon tanks . . oo 24,600 pounds

-[!1]1 1.'|nLC'\-. |_1.}'|-::-||. tanks .:II'I-:! air l.'I'.'|-1.:I'!-Jj.I|||'."\I

111 TR = o R e 1 [Jl.'ruﬂd.‘i

{The increased weight on AF Serials 57-1329 and sub-
Sequint i due eothe additon of ‘-'I!I-?ti]iil']-' fuel)

Moba
These are approximate  weights and  should
o e ased for detled ission Fl-lnliing.

ARMAMENT.

Basic armament consists. of one GAR-E air-to-air guided
missile which may be carcied at each wing tip in place of
tp tanks,

EMNGINE.

The sirplane is powered by u Geacral Electric J79-GE-7
rurhojec engine (fgure 1-2). s sea level seatic thrust
rating is approximately 15800 pounds at Maximum
Thrust (full afrerburning) and approsimitely 10000
pounds st  Milirary Thrust (maximum  chrest oo
afterburning). A 17-stege, axial-flow compressor, driven
by u three stage turhine, produces a compressor pressure
eatio of 12 (o 1, An ant-icing dystem and aerodynamic
variable-area exhanst nogzles are provided, The vane
angle of the inlet guide vanes and of the At six stages

1.8

T. 0. 1F-104D-1

of staror blades is varlable. Vane angle is estublished by
engine fuel pressure and is automaticaly conreolled by
the engine fuel control unit a5 p function of engine speed
and engine i inler temperature. By varying vane angle,
the volume of air passing through the engine is. con-
trolled, to reduce the possibility of compressor stall.

The three turbine wheels are bulted together and move
a5 unit on one commen shaft which @s directly splined
tey thi COMPressor Tomn. The exhavst gases, af ter passing
throwugh the rerbine section, pass inco the afterburner. Al
this point, additional foel may be injected tnto the hor
exhaust gases and burned to produce considerable thros
asgmentation, The exhaust gases then pass through the
variable aren exhaust nozzles and are dissipated ineo the
atmesphere. Hefer to Seeton VII for sipplementary
engine informucion,

J79 TURBOJET ENGINE

WITH AFTERBURNER

Refer to Confidential Supplement. T. 0. 1F204D-1A
Figure 1-2,

EMGINE FUEL CONTROL SYSTEM.

The systermn incorporates o fuel conteal wnit which: is
supplied with high pressure fuel through the main fuel
filter from an eoging-driven high pressure Fuel pump.
Fuel is supplicd eo this pump at aicczaft beost pump
pressure. Metered fuel from che engine fuel contral
pnit is piped through an il cooler and then entets the
pressurizing and drain valve. The outlet from the
pressurizing valve s connected direczly tor the mzin el
manifold. An afterburner fuel system also is provided.
(Hefer o Afrerburner ﬁ}'\.[?l.‘n in this Section for deczils
of this system,}

Engine Fuel Pump. A threeelement engine-driven
peemaps having a centrifugal boose element and twior gEar-
eype clements supplies the high fuel pressare roquired
by the engine fuel spstem, The centrifugal boost element
'\;lj]1ia-|.|'_15|.|.'ltL‘i fuel cell buooat prump PCessuUns. Failure of
the e nsl:if'ug:ﬂ hoast element does not affect I‘;I13E|.'H! Gpers
ation excepe during high Foel demands required at low
aleitude high Mach sumber conditions, Fither of the
gear-type elements is capable of maintaining sufficient
fusl feow o che :ng:':r.n:. Fuel comtral unit if one element
fails:



T. ©. 1F-1040-]

MAIN DIFFERENCE TABLE

Section |

F-104A(1) F-104A F-104C F-1048 F-104D
BNFDZ2S THRU AES-T63) | [AFS6-TeA THRU 568321 | (AFSG-880 & SUBS: 1 WAFSG-3IL0 THRUST-1309H (AFST-104 4 Suss
CREW DNE nKE s T TG
SN SGE-5 0
I IHE T IT9-CE3A IT5-GE-T P-GE-3k -G
MOSE 'WHEEL TRAVEL UNRESTRIGTED | TRAVEL UNRESTRICTED | TRAVEL UNRESTRICTED | TRAVEL RESTRICTED. | TRAVEL RESTRICHED
STEERENG BY WING FLAP LEVER | | BY WING FLAE LEVER | BY WING FLAP LEVER | WITH WING FLAP [EVER | WiTH WISG FLAP LEVER
FEISITION PUSHTION POSITION I8 THE UP-POSITION. | 1N THE UP POSITION
N g RETRACTS RETRACTS HETRALCTS RETRACTS RETRACTS
FORWARE FORMARD FORWARD AFT AFT
: GRAVITY FILLING 0%
ST -;Ei"-lj-l# THRL 571328
REFUEL | GRAVITY GRAVITY - : i e T TS
FROVIS [O0MS FILLING FILLING: SINGLE-FOINT it LI AR
AND RIR REFLELING REFUELING: O AFST-1329
ROSUHS. PLUS EARLIER
ROQIFIED. ARCRAFT
HIGH PRESSURE GAS- i
EOUS OR 5 LITER E10= | 5 LITERLIGUID Wil | 5 LITER-LIQUED WITH | 50 COTER LIGIND WITH: | 10 LITER Liquia wiTs
VoEN 10 WITH PRESSURE PRESSIRE-SAUIT PRESSIIRE SUIT CONe | FRESSHRE SUIT COW= | PRESSUME SUIT G-
TETEM SULT CONTROL PANEL CONTROL PANEL AND | TROL PANEL AND FROL PAREL AND TROL FANEL ASD
%uzﬁfé Eﬁ;l [ MB+1 PRESSURE M1 PRESSURE: . . MO-1 PRESSURE MD-1. PRESSURE
3- DEMAND REGULATER | DEMAND REGULATOR | pemusmo: i o i
DEMAND REGULATOR REGULAT WAND REGULATOR. | OEMAND REGLLATOR
: X0 :
HMMGUN e e MO e W W
PORER :
RUDCER i} 1] H'D YEq:- YES
FodmTw] =
Figure 1-2

1-5
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ot ENGINE AND AFTERBURNER
e FUEL SYSTEM

HIGH PRESSURE FLEL STGHAL

AFTERBURKER
EGMETAEN
SWLTCH

1 e D B -

aaam,

FUEL. FLOW
TRANSHMI ﬂﬁ_

) FUEL FLOW
IHD] CATOR P

FRESSURIETNG
GHECE VALVE

FUEL=CIL

EMGINE AIR INLET
TEMPERATURE
WARNING LIGHT &

AR FRAME MOUNIED

EAGINE ATR INLET
TEMEERATIRE GAGE %

NOTE
# DEFLICATED | N AFT COCKRLT

WARNING LIGHT SHOWN TLLURINATED
FOR INFORMATION OMLY. o o oy

< Figurp 1-4
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EXHALIST
NOZLE
POSITION
INOECATOR: A

—

| oo ————— ¥l
DATST Ghe | AETERHURNER 'I
TEMFERATURE GAGE FLEL-OIL " | FROM ENGINE
i COOLER | BIL SYSTEM
|

1

L |

e | TO pi e
T el b i N B ) | BILSYSTEM
I
1GNETION AFTERBURNER :
URIT FUEL FILTER '
|
1
______________ e |
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FLOW 01V BER
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VALVE FLAPS AL THATON
FilaB1=7 131
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Engine Fuel Contrel Unit.

This control is a hydro-mechanical device which uses
engine fusl as the hydeaulic conerolling mediom.  Fuel
flow 1o the enpine is controlied by the throttle aiid
is delivered nnd regulaced by the engine fuel contrel
urict, Fuel from the -El.lE;iL‘l.L‘ pasmp, engirs the fuel conteol
unit through an infer surainer. The strainer screen is
spring-toaded and will hy-pass Tuel o che fuel control
unit if the screen hecomes clogged. Major control cle-
ments consist of @ metering valve gnd n by-pass valve.
The hy-pass valve maintains o conslant. pressuce head
across the metering valve by by-passing excess fuel back
te the enging fuel pump inlec. The metecing valve is
positioned in response oo various inteenal operating
signals, and meters Fuel to the engine a5 a Function of
these integrated sigrals, Interconnected with the fuel
contral unit & the nowele area control system. A cut-off
valve, located in- the fuel cutles pore of the engine foel
control unir, shuts. off the fuel supply w the engine
burners when either throtle is retanded o QOFF, Inter-
connected witli the Teel concrol i the nosele agea control

"a'_'_r':uTI,‘!JI:I..

LINKAGE SYSTEM.

Various intercopnecting signald are cransmicted to pro-
vide a single-point contzal of engine thrust. The linkage
consists of theorle linkage,  exheust nozele control
linkage, and variable s¢ator and inlet guide vang

linkage.

Throttle Linkage. The aircraft thromle mechanism ro-
rates the inpat shaft of the main fuel control. The
input shaft contzins a sheave which converts the signs]
inte & linear motion of = fAexible cahle, The flexible
cable links the main fuel conerol to the afrerburner
feel coneeol and the vamshle erea nozzle control, Theust
selection is provided theough a 113 depres rotation of
the main fuel conceal shaft,

Exhoust Nozzle Contrel Linkage, Exhaust noesle sched
ule is tronsmiteed to & varizble displacement pump
through w mechanical linkage The noexte p:‘.nsi[iun is
trinsmitted to the exhause nozele by linear motion of
a flexible cable. This motion indicates to the control
that che noezle has j.'ll:'l’.ldu{“I:d the arca that was scheduled,
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Inlgt Guide Vane and Varoble Stater Linkogs, The
position of the vanes is cransmicted by a linear motion
of a Bexible cable to the main fugl conteal. This signal
intlicates that the vanes have hecome posidoned o their
scheduled anples.

Infat Guide Vanes and Variable Stater Vanes Contral,
The inlet guide vines and the varinhle-position siacor
vanes are mechinically Tinked and affected by the same
contral. They are hydeanlically positioned a5 0 funciion
af u-.ngi.ne air inley [Emperniure and l:ﬁﬁ.i.l'lt' 'sj'-'i!ﬂl-] B0 CoR-
tral air Aow through the initial stages of compression
The two actustors of this system are supplied with engine
fuel pressure from the engine fuel control unit, The
mechanical feedback linkage of this system prevents ever-
travel or vane angle error by transmatting acoial vane
position to the sepvio piston in the engine fuel control
unit: Befer o Secdon VI for additional information.

Inlet Guide Vanes Emergency Reset Switch.

An inler guide vames emeérgency reset switch (34, Agure
1-6, and 5%, Agure 1.7) is installed on the lower feft
portion of the instrument panel in each cockpin The
switeli 35 labeled 1GY CONT ind has rwo' positions;
MAMN and ALTO. The switch is placed in the AUTO
Pr_usil;i,u;:-n for pormal ghe:ll.ll'ld. aned in-ﬂij;hr -::-EJ-E:I':LIE-::-I'I. The
MAN position is used for emergency in-fight operation,
The system is energized through the No. 1 bateery bus,
Refer o Section V1T for additional information.

FUEL-QIL. COOLER.

The purpose of the Foeloil cooler 5 o remove heat
from the engine oil system. This i accomplished by
the main fuel flow acting as a coolant to control the
temperatuce of the oil. The psembly consists of 4 fuel-
oil cocler, o fuel temperature control vabee, aod @ fuel
by-pass vilve, The fuel temperature contral valve senses
oil outlet remperacure and conteols: the rouring of the
fuel. The by-pass valve will not allow cool il g g
|J'|[-;‘:|ug|_'|, the conlér; also; iewill by-poss tuel to the conler
if fuel Aow becomes too high amd 3t will by-pass ol
if ‘the fuel becomes tooe how

PRESSURIZING AMND DRAIM VALVE,

Fhe pressutizing and drain valve maingains hack pres-
sure o the cngi.m: Fael condenl AVLLEIT in order o ]Jl-"i'.l‘-'iljl'.'
an acceprahle fuel pressare level for servo operation
The valve opens to allow fuel Aow o the enging when
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THROTTLE GUADRANT

Section |

1 CFTICAL STCHT
ELECTRIGAL CARE

BUTTON (FWD COCKPIT OKLYY
LPEED BRAKE SWITEH

FSPRING LIADER 70

MELTRAL IW AFTCOREERITI
MECROPHOME BUTTON

WING FLAP LEVER

WEHG FLAP LEVER LIP - GUARD
RAGAR AND MARUAL RANGE
ERIF FORWARD COCERPRT ONLY)

ol

b di

Fada)- -2

Frgure 1-5

discharge pressure exceeds a presés value. The doan
valve in the unit 5 used 1o drain the engine fuel mani-
fold when the engine 15 shut down,

THROTTLES.

The forward and aft thractle quadranes are mechanically
intereonneried wnd  dare i-:El.'rlri.'_':llI :_:-:4;=|11 that the uET
quadranes (fgure 1:5) are labeled OFF, 1DLE, and
FULL, The cheorles are spring-loaded in the inboard
direceion o thar Forwird motion from OFF will cause
thiean o dl'l.l!!‘ inte IDLE . without Fordng. Full travel
from IDLE o the poinc where Military Thrust is reached
ix by straighe forward movement, During eagine groond
stares the throtcle 15 moved feom OFF ¢ ID3LE poEttion
wiich opens the fuel cue-off valve, After the engine his
started, throttle advancement increases engine speed omeil
W% epm s reached. Ae this poinc, maximom Caging

speed i attained and s poverned at this cpin throughout
e pemainder of throtthe travel including maximum afice-
burner, Afrerburning is initated by moving the throtele
outhoard and forward into the afrerhurner slor, A suhs
stantial theose vasisdion in the afterburner tange can be
whinined by movement of the throwle in cthis sfor. Throt-
tle |'i|1!-::'|ge J:lrrn'ir]e'\.' the corréct amount of friction o pre-
veril the dever From creeping 3o no separite throtle fric.
tion control s provided ineither cockpic. A potenti-
ometer with g bulsan switch tor gunsight manual range
cantrol is dnstalled o the gril.:- :|.-ih|.=|n|1|_1.' of t|'|1: 'Fnrwnrd
thrarcle.  Each throotde also incorporates a speed brake
saitch and a ‘push-button switch For the micraphone.
Ancelectrical gunsight cape button is installed on the
forward theotide only. Throolesciuated switckes for the
landing gear warning signal circuirs are installed in both
throtele gquadeants,
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AERODYHMAMIC VARIABLE AREA EXHAUST

MNOZILE.

Twn sers af ﬂ.:lpus, |_'|-|'|i.-r||rir|.13I |:|:|-E|.-r|'|u:|'1 ]1|.'_n1."_i-r.'|= thi vari.
able exhaust area, The poimacy exhaose nozele faps are
hinged o the aft end of the il pipe; and control the
COMVEREEnt rh::-l:l;:'::-n of the nozele, The secondn ry exhmast
nogele laps ace hinged o @ suppoct ming, and eoncrol
the divergent portion of the nozzle. {Sce figure 1-12.)
The two sets of flaps are linked together and maintain
a scheduled areasind-spacing matio which i3 infinitely
variable between extremes. Movement of the flaps is
:|;:|:||:|||.Er|i.':im|.'| :|.L|1'|’_|:n.ati1,!:|li:|.' ]:.:p frr sl'!.'n.fhmn[:-'gﬂ ]s:|-'r.'| riag-
lic actvaroes: The exhause gases leave the primacy faps
ar sonic velocity, and are accelerated to supcrsonic
l.'¢||||.'i'r::' [1._-, the controlled l::!:p..'l:nul'l:ln of the gases, This
expansion i conttolled by the coshioning effect of “the
secondary airflow through the annular passage berween
the owo sets of flaps.

SUCK-IN DOORS,

Cooling air for engive ground: operation 38 supplied
through four single and four double inboard opening
suck-in doors (spring Ioaded to closed ) joseatc of the
furewall

BY-FASS FLAPS,

During  flight, ‘secondary airflow is supplied through
autouraticad ly-operioed engine air h}'-pas'_-i Haps instailed
af the point berween the main duct sod the engine.
Llectrically operated valves, actuated by the main landing
prar doir nplucﬂ; swiatches, allow Mo, 2 h}'-!ln-l.ulir Trea-
sure to-open the two lower by-pass Haps when the
landing gear is recracred. This allows excessive ram: air
[TF] '|.'|_1_,'-]:I:L:i::. the i.".ngil:n;:. When the Iun-:!:ng_ LT 5
tended, the two lower Baps areclosed. Elecirical power
for operation of the by-pass flap valves is derived from
the d.e. moniored hos.

EMERGENCY BLOW-OULUT PANEL.

An emergency blow-our pancl is inscalled on the borom
of the airplane forward of the hydeaulic panel o relieve
excessively high pressures which could buld up in the
alt fuselage.
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MOZZLE AREA COMTROL SYSTEM.

The nozzle area control 15 an electro-hrdromechanical
commputer, The parameters affecting operatipn of  the
noxzle arca control are throtrle angle, nozxle position,
an electrical OVErTEMpETILtEre sigmnd from the tempera-
ture amplifier, and an "c:[[—:ipn:ed" signal from the engine
fuel control unit. Regulared servo fuel is received from
the ‘'man Fuel contenl &o aperiie the h].'dr:m]ii: Force
amplifers in the noelé aren control, Throttle angle
and exhause gas temperatuee are the paramérers dsed
ra schedule the correce nozzle area. The owo parameters
are enmbined wathin the opezie area conerol. ]-:lllri.ﬂg
cnging operation in the sub-Militacy region, nozele arca
s primarily a funcrion of chrottle angle. The nozzle is
scheduled full Gpen al IDLE and the area 15 decreased
as the throttle is advanced o Military. However, during
a ripid throtele burst, the main foel concrol unit gen-
erites a hydrohe "offspeed” sigeal which s delivened
re che noeele arca control The -signal nverrides the
mechanical nozzle schedule as established by the throole
:||1L:!E1 ]Jnrl:lti.t!ing i L-.a]'li.lJ T4 CRELE I Enginﬂ Fpi, ﬂurin;_r.
engine operation in the Military Theose and afterbumer
cegion ic bocomes necessary o limit the mowele scheduole
ay established by chrotele angle to prohibit exhouse gas
remperature: froon exceeding the design lrmits Exhans
gas cemperature is sensed by rwelve dual loop theemo-
couples and the resulting signal is cransmicted too the
l|.'1:|.|.|{'r:|[ur-|.' H:I11]:IJ;:|-IEE. The JI.'I'IJ'J]:“-:IEI.'. whach tecerves 1is
power supply from the engine driven control alternator,
eompares the thermocouple signal o a presset reference
voltage representing desired engine temperature, The
difference is amplified and transmiteed o the nozele area
conirel which overrides the mechanienl schedule in che
opent direction,

Temperature Amplifier,

The remperature amplifier provides an efecieical signal
to the nozele area: control, This signal overrides the
miechanienl 'H,:I'It_!ill.‘l.lE inf the Erl.'il:li:l.r_l,' n-;,:-?::l-.|_¢r [Il'l_'t!l'::l,'llil'j!;
uvertéimperatere operation of the engine The ampliber
reCrives puuﬁ:r from the contcol alceraator and an
elecrrical stgnel representing actual exhause gas tem-
[.ré:';l.[u:'-i: T the IJ.'L-Erl:l.'l-::-l:l.rui.'-[l.:ri.

The thermocouple Eeutra:ed signal 35 compared to o
signanl representing  desired  exhaust gas . remperanre,
The differénce voltage i amplified and deliversd o
the orque momor of the porele ares control.
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Meozzle Pump. The nozzie !':}'u:l[-.mtin: pump Iz.a varizble
pressure, varinble displacement pump deiven by a
single empne sfaft, The amount and direction of Aow
are determined by a mechanical pash-pull'signal from the

pnETie aren control,

Exhaust Meztle Flop Actuators, There dee four exhas
nozle: flup hydeaulic actuators which - are ‘supplied . with
hfgh ]!lz'&iﬁ.u.r\e :n!__r'Ene: u:il r-l.'I:m'l I:h:' nn:.'::r|c l':_l.'l’Jr:al.Llh,:
pamp. The Four dcluators are equally .\.[.F_'ILEI:I. and Ere
located on the railpipe. The nozzle actuators.mechani:
cally open and close the nozeles putomaedically through
it series of rods and [evess,

Exhaust Mozzle Contrel Switch,

An exhawst nosele control switch (10, figroze 1-8 and
9, frgure 1-10) s locaced oo the lefe side panel in each
cockpit just Forward of the chrotle r|:|,:|m:|r.11'.|t. The
switch i labeled MOFZLE CONTROL and has owa
posions, MAMNITAL and AUTOC The  emperatore
amplier comtrnl of the nozzle aren control system s
cnecgized with the switch in the AUTO positon. Tf
the temperature amplifier syscem malfunctons, the piloc
Ly uverride the potomanc Feature and close thie cxhaust
noeele to the mechamical schedule by placing the switch
tn MAMUAL, "With the swirch in MANUAL, there ds
o4y autoasatic femperacece modulamon:

Nate
A Eailure of the IIj‘dH&lmEﬂhﬁ:uL‘:i p-c:-rl:i-:m of
the nowzle area control system is also a possi-
bility. Under this condition, cantrol of the
exhaust nocele may not be posible.

Exhoust Mozzle Pasition Indicatars.

An indicarer, (15, figure 1-6 and 14, figere 1-7) located
on the right side of each instrumenc panel, shows
tlie exit area of the exhoest oorzle, The instrements are
placarded "NOZZLE POSITION" and are calibrared
fromm 4 through 10, Power for the instruments s denved

from the trestromend o bus,

ENGIME STARTER AND [GHITION. S5YSTEMS.

Engine Starar Systam.

The eng[ne 55. ﬂ:[uij:lp-l:l:i wi:l;h an .ai:r ﬂriv;:n starter
which requires air from a ground oerbine compressor.

Sechion |

i . r T 1 H
' The receptacle for connecdng the air sopply line i
¢ locared in the right ain wheel well. A specinl electrical

_!_'_cungurF: Iocated adjacent to this air connector s pros
vided to permit electeical conmection from  the sexre
switches to-the clectzically conroafled sir valve on the
ground starting onig, If this electrical connection
miade;, the pilot has control of the stace; stirting aic fo
the eagine starter 18- peovided thiough electrical opera-
tion of the valve by the pilot, A centrifugal swicch
closes the gir valve to :I:i'.'.'unﬁ;gt: the searser .M.I.I‘rl-m:ll‘il:l.l.“:.l
berween A2 and A7% engine rpom. I this electrical con-
nection is nocmade, the ground crew manually positions
the valve [#Talt anc close on .}il_r'n.ﬂ friam the pill;li,

Engine Ignition Systam,

Drunl ignitien systems are provided for. aic start re-
Ji.lhi“l:}'. F.ili,:l'l 5}'xt¢:m hu:u an mdiviclual !:l:lltt:l;].- .'Lnd
battecy bus, switch and spack plug. When energized; the
ignition circnit selected will supply power o its respec-
tive spark plug for 45 seconds o until the start swdtch ds
moved to the STOP-3TART position. The spark plug
will ignite the: fuel-air mixture in- - vicinity. [goition
i propagated through combostion chamber crossfice
tubes, Dordng pun Going, the ignition circuit s enerpized
when the trigger is depressed and remaine - energized
for 10 e 15 secends after release, This provedes stand-
by dpnition for immedime engine relight ifF famert

(AL R B

Stari Switchas,

Ty st switches dn cach cockpit {figuse 1-13) are lo-
cated on the lefr forward: panel and are Tabeled Mo, 1
and Mo, 2, The switches have 0 START, STOP-START
amd woocenter INEUTRAL posicons. The switches ate
spring-loaded from the START and STOP-START
position o WEUTRAL, By mementarily placing either
sttt swatch Fe ﬂ']'."'nRT. |!-:|.tt‘-er}' Fas ]:li:n'l.'r:: L4 :tu]_:ll!l[[u\d
o eneegize the ignition circuic and begin the 4% second
ignition cycle, During the ignition cycle, the start
switches may be wsed: to bepin o compleeely new 45
second |.':r'|.'JIE. J:"'l.u:.'l'ng tha stxer switch 1n the STOT.
ETART position disconrinues ignition.  Both switches
may he used simultaneously to energize the igniton sys-
terms. during  ateostarks] This provides duwal  sirseart
reliabiliy, When the special elecrrical connection is made
hetwesn the nirplane and. the control valve, the stant
switch also eontrols starting air,

1-1
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Figura 1-7
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Figure 1-8 -
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Engine Motoring Switch.

The emgine motoring-switch (10, figure 1-9%, locted in
the forward cockpit on the sight console, is spring loaded
from OM to OFF, It is provided (o energize the ground
turbine -|'.'l.|:|:||.|.|-.n':'d-::-r r v.:EvE w]:lEl.'h di:rl:rl:r: COTPrEsEnT
anr o the: engine stanier for motoring the engine witliout
ignition, The engine motoring seitch iz electrically. pow-
ered from the Noo 1 battery bus, (Kefer to Engine
Sraerer System in this Secdon for information on the
ground turhine compressor and engine. starter.)

Fuel Flow Indicatars,

A fuel flow indicator (21, Ggure 1-6 and 20, figure 1-7)
is lecated on the lower right instrument panel in each
cockpit. They areoperited h].' a flowmerer installed in
the engioe fuel ling. These instruments indicate the sate
of fuel consumption in pounds- per hour and are cali-
brated ro 12,000 pounds. The system receives 26-volt
acc. power from che instrument wg, bus through the in-
strument nuto-transformer and figes on the electronic
COmpariment crcuit hreaker F!'-UI'I-H. The nsrruments do
ool indicate aflterburner fuel Tow.

Engine Air Inlet Temperature Gages,

A tempernture gage (5. figure 1-6 and 4, fpure 1-T),
located o the upper lefe side of each 1nstrument panel,
IHEASITES engi:ru: air inlet temperature. The rempersrere
detector is locaved in rhe right 20 KVA, a.c. gencrator
Blast tube which carries engine nlet sic from the right
intoke doct. The instruments are calibraded From —70° C
to —F507C and receive power from the 28-velt dic

mond terredd Bus.

Engine Air Inlet Temperature Warning Lights,

A placard-type warning lighe {6, figuee 1-6 and 5, figure
1-T) is located on che upper left side of cach main instru-
TELEELT [.'lal:ll.'J- Thege |i_gi|:s e e:m:rgi:ud feom the d,
emergency bus when engine air inler semperature excecds
the limitation, When energized the word "SLOW™ will
flash on and off and alert the pilot to slow the mrplane
to avoid engine damage,

Exhaust Gaos Temperature Gages,
An exhaust gas temperature gage (14, fgure 1-6, and
1-18
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13, figure 1.7} is located on the right side of each main
ISR panel. The units are pperated eleceneally by
self-penerating thermocouples and provide visval indica-
tions of ‘exhaust gas témperature. They are calibraced
from 07 C o Lo ® O

Tachometers.

The tachometers (13, figure 1-6 and 12, fgure 1-T), one
mounted on the righe side of cach main instrumient panel,
register engine speed in percenfige of maximum rated
rpm {F—'FI'.'I-U}. Thie insifuiienis dre [.r-c':-wérr.d h_'.-' tm:llume:zr
generators which gencrate a frequency proportional to
enging spegd und therefore do noc require power from
the wirplane electeical syitem.

2l Pressure Goges.

An oil pressurc’gage (23, figure 1-6; and 22, figure1.7)
& mounted on the right side of each lower instrument
panels The pgoges cegister ol pressure i pounds per
square inch. The gages eeceive. power from the instru
ment a.¢, bus through the 26-volt auto-transformer,

AFTERBURNER SYSTEM.

The pfretborner section i located juse aft of the turhine
socrion and i comprised of the il pipe, aecodynamic
variable:arca cxhaust nozzle, pilor burner, spray bdrs,
ind manifold, The afterhurner provides thruse augmen-
tation by Injecting addicion fuel into the exhawse pases
and igniting the mixture,

AFTEREURMER FUEL SYSTEM.

Fuel from the airceafr fuel ranks is admimed o the
aftéchurner on=off walve, which ey the fuel m the
afterburmer fuel pump when the afrerhumer is operating,
{See figure 1-4,) From the afrerbuenes fuel pump the fuel
pisses 00 the afterburner Fuel conteol and then w the
afterburner feel-all conler. From: the cooler the Fuel
passes chrough a fleer o dthe Bow divider and selector
valve and on to the spray bars. Tuel flow i raken
imznediatﬂ_'.r downsiream of the Pl_’t&mﬂri:ing and drain
valve in the engine fuel system and is-used for ignition
purposes, The ignition system receives power feom the

P, 2 e b
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AfRerburner On- O 'll"l:llu-::_

The afterburner on-off valve is-an integral pare of the
afterburner Fusl pump, Ir 1% |4;|q3§|;¢|.'| on the inler of the
pump and allows fuel go piss into the afterburner Fuel
pump upen receipt of a high pressure fuel signal from
the engine fuel control unit. This signal i controlléd
fiest by eheeele position and second by engineg speed, TE
cither theottle s pdvenced into the aftesburner megion,
the high pressure fuel signal will be applied o the
enging speed control valve in the engine fuel control
unit I engene speed is high enough the signal will pass
through this valve and into che aftecborner on-off valve,
thecety actuning it If there T5 no .:.'i_|:a|'r'|:|[ the valve will
pemain closed and oo fuel will enter the aftechucnes

pumgp,

Afterburnar Fuel Pumps.

The afgerburner fuel pump is anengine-deiven centeif-
ngal pump, Although it operates continuonsly, it dis-
charges fuel to the afterbumer fuel system Gnly when
the afterbuenes on-off valve ic open.

Aftorburner Funl Canfrad.

The afterburner fuel conerol is Hoked mechanically to
the engine fuel control uoit. Fuel catering the afoer-
borner fuel eonteol 15 merered !'.-_'.' the fuel control in
response o cheotle movemens- and chonges in com-
pressor discharge pressure (optimum fuel-air ratio). The
afterburner fuel contrad 5 mode o hold & constnt
pressure drop across-an orifice while the area of that
orifice i varied in accordsnce witih throtdle position
and compressor discliarge pressure:

Aftarburnor Fuel-0il Conlar.

Fuel- from the aftecburnes fuel conrel passes through
the fuel-oil cooler which removes heat from the engine
oil in much the same manner as the fuel-oil cooler ‘in
the engine fuel syspem.

Flow Divider and Selacior Valve,

Metered fuel Trom the afterburner fuel control PssEs
through the fuel-oil cooler:and fuel fileer to the inlet of
the flow divider and selector valve. Here fuel is distrib-
uted o the various spray, bar sectors o obeain: the: bese
spray patrern for the condition of afterburner required.

Saction |

EXHAUST NOZIZLE

PRIMARY CEHALST

BOZZLE FLAPS
SECONDARY A1H
FLOW
SECOMDARY
EXHAUST NOFZLE
FLAPS

ST R M

Figure 1-12

Afterburner Sector Light Up,

The flow divider and selector valve assembly distrribunes
Fizel tn ehe sproy bars in sequence (see Agure 1-15),
There are four smages of feel fow:

1, Primary seccor.
2. aecondary sector,
4. Primary. unifodm

4, Secondary uniform.

When either throtele &5 fiest advanced into the after
burner position, the primary sector lights up. Further
wdvancement causes the secondary sector o lighe up,
When the throwle s advanced sdll furmher o distince
increase in thoust occurs,  As the throtile §s advanced o
the maximum aftechorner position, the secondary uni-
form (final) manifold Aows fuel, This is full uniform
burning,
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Figura 1-15

Afterburner lgnition Systern.

Afterburner ignition is controlled by a throle scouated
ignition swirch, The af rerburmer ignition unir receives
power from the No, 2 wc bus:when the throttle -is
maoved tooany position in the afterhurner ranpe. A spark
plug located within the pilot burmer operates contin.
ously during afterburning, assuring positive ignition of
the pilor burner.

VARIATION OF ENGINE
SPEED, TEMPERATURE AND

NOZZLE AREA WITH
THROTTLE POSITION

Refer 1o Condidential H|:||111Jq'|11|,-n: L. 1F-10413-14A
Figure 1-14,

QIL SUPPLY SYSTEM.

The engine vil-system is operated automatically, (Refer
to- figure 1-30 for ol grade and specification.y The sys.

teart uses 4 Us pullons of oil in g 5 LS gallon tank (1
gollion expansion space).  Necessary pressure ond scave
enpe pumps and. supply lines o those areas requiring
lubrication are provided, Engine il also is vsed to
scopnte. the exhaust noxeles: The How of engine ol {or
the exhuust nozele actoatars 15 conteolled aucomatically
h_'-' the corxie atei dontrol WWRTEIL. ACcess o [hn:- n::ni,l_
quantity dip stick is. provided on the top surface of the
ri.l.'.f]i!.i;ﬂ LEiI.'-EI.'rEI" VBT ||‘II! '|.'|.'IEI'IF=.

ENGIME OIL PRESSURE RECORD CARD,

An engine oil pressure record card (2, Agores 19 and
1-i1} s provided on the Forward right -side of ‘both
1:|:|rkpi|::»:. This card lists the normal -El:tg:i:l:lr: al Pressung at
Mileary Thrust for each engine/airplane combination.

EMGIME QIL LEVEL LOW WARNING LIGHT.

On AF Serials 57-132% and . subsequent and muodified
atrcrafe an ENGO OIL LEVEL LOW warning light i«
installed on ench warning light penel. The warning
lights are sctuated by a pressure switch in the engine
hydraulic sepply line. A reduction of oil level in the
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tank below the hvdravlic supply line (spprosimacely 0.8
gallons) will resule in loss of engine hydraulic pressare
therehy illuminating the wamning lights, The liphesdo
not directly measure oil- guantity in the resecvoin, um-
inarion of the lights alsno ilominzte the muster cootion
lights. Both lighss are powered from the 28 voic dic
emerpency bus,

FUEL SUPPLY SYSTEMS.

The aircrafr foel supply system (figure 1-16) consists of
e mnin fusl call -e:l_'lmrlrixud of ‘frue sepirate trLLereng-
nected, bladder-type non-self-sealing cells; four tank-
|11.|_1l.|n1'm'_’. 1|.|hrr|q:r_|;_c|:| |'||:H_'|~:|: puamps, shat-nff valve 4
steadner, and the necessary plumbing and -electescal cir-
cuits. Flapper valves are instlied between the forward
midn amd aft center foel eells which E:-El'mi:l fueeld e
flow by graviry feoan the afc foel cells o the forward
main fosl cell, A fillérwell in the aft cencer fuel cell 35
meeed to secvice all Four internal fuel calls. All the neces
sagry plumbing and elecerical circuirs are provided for the
installation of tip and pylon tanks. For fuel specification
anil gr.l.r]u refer in ﬁ.g'u.rl.' 1-30. Heafer to ﬁf.:_ul.‘E 1-21 Fae
fuel ank capacities.

FORWARD MAIN FUEL CELL,

All of the fuel that goes 1o the engine is fed from the
Forward main fuel cell, Poel from the aft center fuel
cell enters the forward main fuel coll through two Bapper
wnlves. Fuel from the exeernnl tanks enters the foraard
I:I'Iil.il'l fH.EI l:"'E]I TI‘II.'I:I':I.SI'I. iL 1='i|.|'|ﬁi-ﬂl.' ﬂllﬂ! '-'HI'I-'E. l". I.I:I'“-' !E'r'l!'l
warning swirch, quantiry cransmiccer, four boost pumps,
twn vent valves, and o fuel manifold are locaied inside
of the fuel cell. Drsin valves are located in the four
cormers of the fuel cell and are accesable from outside
of the wrpling

AFT CENTER FUEL CELL.

Thie afe center foel cell i !-:_:-L'ﬂ.l.:lﬂ Betweesis e EI.'LEE!'H:
inler duces, Two vent valves, a duel fuel level coneral
'I-'ill."ltl il -'.[I.1u.|.'|.r5|:_:,-' I'l':ln:‘il'l'l!lﬂﬂrl ill'l'll Wil IJ.r.H:i:I:I 'I'il.i"a'E'l. dEFE
in the fuel cell. The drain valves are at the foreard
bottom end of the fuel cell and are accesstble from the
formard end of the wheel well,

AFT RIGHT AMD LEFT FUEL CELLS.

The aft cight and ‘aft left Fuel cells Bt around the engine
air inler ducts outhoard of the aft center fuel cell. Each
fuel cell is connecred by tubes, ot the top and bottom,
to the afy center fuel cell. Fuel flows o the afc center
fuel cell through the bottom whe, The top whe serves
as o ovent connection. These fuel celis and the afr cenges

fuel cell will heecafoor be considered and referred o as.

the nft main Fosl coll.

1-22
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AUXILIARY FUEL CELLS.

On A¥ Serials 571329 and subsequent, three suxiliary
fuel cells are instatled. These interconnccted cells have
a combined. capacity of 98 gallons and feed by gravity
fHow o the forward main fuel cell, A flapper valve
is installed in the lowest auxiliary cell to provenc reverse
v Feom chie forward main fuel cell,

FUEL BOOST PUMPS.

A bt pamp 1% insealled i oeach cormer of the forward
main fuel cell. The pumps are operated by 3 phose ac,
meogors. Power to operite the Mo, 1 boost pumps i sup-
-|:EEnd from the emergency e bus. The Mo, 2 boost pump
i on the Moo 2 o bus) Moo 3 and Moo 4 boost pump
power is supplied from the Mo, 1 a¢ bus. The pumps
pre manifolded together through check valves into the
muain fuel supply line dod to the eagine, The main fuel
supply ling is routed aft from the forward fuel cell to
the shut-of valve. A line connects the shut-off valve o
the Fuel stcaiser. A dfain valve and:ancoverboard drain
ling are plumbed from the strainer sump, The fuel from
the srramner 15 roweed Ihr|1ugl| a flexible hose o the
engine and sfrerburner fuel pumps. The boost pump
circoits are eoefgized any time the airplane elecerical
svstem and the crooir breakers acein, The pumps supply
fuel at 35 psic A fuel pressuce switch located ine the
main fucl supply line, downstream of the boost pumps,
i5-installed to check boost pump opetation h}' _E:'l:r'uﬂd
maintenance personnel. No fuel pressuee indicating sys-
tem is provided in the cockpirc.

FUEL TAME PRESSURIZATION AND

VENT SYSTEM.

The vene system venes the internal fuel cells, provides
self-pressurization of the Fuel cells in'a climb to prevent
toss of fuel, and provides controlled pressurization of
the fuel cells in a2 dive:

Vent Floot Valvaes.

Four-vent foat walves ace tnstalled in the syseemns Two
are in the Forward main foel cell, and rwo are in the afe
center fuel cell, The valves are float-actuated 2nd cluse
the respective fuel cell vent in all apticudes of Highe
when the fuel reachies o predetermined level at the valve:
This prevents fuel from fowing out of the vent,
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Altitude Vent Valves.

An altitude-closing vent valve is provided, Its purpose
i5 to peovide self-pressutization of the fuel cells in a
climb, reduce loss of fuel ar high altioodes, allow for
depressunzation of Fugl cells on the ground, and main-
cain some ipeasuee of Fuel cell pressurization dusinﬁ- a
clive

Auvxiliary Relief Valve,

An axiliacy pelief valve, ‘which works in conjuncrion
with tEu} altitudes vent 'l.'.'-th'cl [Im\'i.n:l{!ﬁ Pressunes .1nr.]
viscoum reliel iF che aleitude vent valve [ails.

Pressure Rogulotar.

A disal aie pressure regulator maintaing an sir presues
differential berween the fuel cell cavity and the inside of
the fuel cell, Lither side of the doal regolator is capoble,
by atsell;, of [ullilling fhe entire requirement. The repu
lator senses pressure wichin the fuel cells and pressure
in the fuel call :':l'l.':it:.' and closes when the Pressure within
the fuel cells exceeds the feel cell cavity pressure by a
pressc valoe,

EXTERMAL TANKS.

Provisions are included for carrying tip tanks and pylon
tunks, on each wing, (Hefer to figure 121 for capacities.)
.ll‘l 1|.|.| :I.I:Id F!l:a'llﬁl.l. |.i|.||12. .ﬂ'l.l.h.hl-ljr'::lp h}'."irEm ilnI:I. a ImeiLns !-|11'
clectrically jetcisoning the ip m@oks, prlon anks acd
prlon racks are provided.

EXTERMNAL FUEL TRAMNSFER SYSTEM,

The fuel transfer system provides a means of transfer-
ring fuel from the up and pylon ranks to the foremard
main fuel cell, The fuel is eransferred by wiing aie pres.
sure supplicd by the engine compressor. Air is cooled
by the primary heat exchanger and is controlled by a
pressure regulator set 0o mantain 3 constant psl pres
sure. Fuel o the exrernal tanks moves Toian the aft com-
partment to the forward comparoment through a tobe.
A |:|.1'E||:_|-:|.' ag H’w Forward end of I;ItE- tLI.]"I: pérmih ﬂ'u:m.' r.:-f
fuel onfy in the forward ditection. The fuel gutlet to
the transfer line and the forward main fuel cells is.in
the forward compartment of the external tanks, This
compartment contains a low level foae shut-off swiech
which sutomatically’ shuts off the transfer valve and
pressuciziog air when che tanks are empty or jettisoned.

Section |

This prevents engine bleed pir from encering the tuel
tinsfer lines and internal cells.  Sniffle valves age lo-
cated in the tip tanks and in the pylons which suppore
thie F:,'I-n:m ranls. Thl:}' act-as rehief vaivas 1F o ne,-:g_uh.t-::-r
malfusctions. A fatlure in the regulator will ‘caose it
toe fail in the open position. The unic is vented: oo the
armosphere by-a line on the lefo side of the fuselage.

Mote
A nomingl zmount of fuel may be venped
nverhoard through the fuselige overboacd vent
at the time the tip tanks become empey.

Bir Shut-OF Valves, The air shugodf valves aece inspalled
in the engine compartmént on the [eft side. Ope
vitlve ‘shues off the supply of coging compressor
mir to the tip tanks and the other shutt off air to the
prlon tanks.. The wilves are motor-operpted ared e
eniteolled by low level float switches and limit switches
in the external tank jertlsoning. system,

Fuel Tronsfer Flool Wolve. A feel transfer Aoar valve
is iriscalled in the Forward main fuel cell, The valve con-
rrofs furel transfer from the exiernal ranks The level of
Fael ta lhe f-:_:-rw:tn'l i fu E] :1:]| 1% i ndained h_'.' AI0E=
ment of a Aoar valve inside the valve that opens and
closes the valve by its movement ontil external foel is
exharestied,

External Stores Auto Drop System.

A tip and pylon auto-drop system is: provided, If either
i1 ].'l_'r'tu:l:l ar a tij: tank heromas di!.:n!;i'l.gr::l.'l rtl.'l..']-:]l,tni‘u||.:r'1
the syvitem will avesmadically jettison both the dis-
engaged tank and the corresponding rank on the opposite
wing, provided the airplane clectrical system is in oper-
ation, The svitem 15 powered from che d.g, emergency
bus. Safety pins are provided for the tip and pylon tanks
to prevent the auto-drop system from operadng . when
e fank 1% :intentii.‘.-n.:'”_:.r removed, The Tji_l_'lj are inserted
under each wing for the tp tinks amd 3o the pylons for
the pylon:tanks.

Maote
The auto-drop system is in operadon when
missiles-are on the wing tip. Only in event of
a missile launcher becoming disengagred will he
auro-drop system foncron as described. Missile
firing wall not activate thesystem,
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FUEL SUPPLY SYSTEM
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FUEL SHUT-OFF SWITCHES,

A fuel shut-off swicch (figure 1-20) 5 located on the
Ieft console of ench cockpit. The switches are guarded
ter the ON position aod are puwe:ed feom. e Moo 1
baetery bus. Both switches must be in the ON position
to elecerically open the fuel shutoff valve located just
aft of tl'.h: main fuel cell, T§ ethar switch is in the OFF
position, the valve will femain closed. The valve 15
motar-driven, The motor % conmected too the battery
Mo, 1 bus chrough the fuel shut-off switches and :hru:-ug,h
i civcuit breaker in the clectronic compartment, The valve
provides a means of shurting off fuel to the engine for
gmundﬁ maintenacce or 1 case of fre o crash lm‘::fin_g.

EXTERMAL TAMK FUEL SELECTOR SWITCH.
(AF Serials prior to 57-1329)

A rwo-position external tank fucl selector switch (figure
1-20), irstalled in the Tront cockpit enly, @5 used o con-
trol the external fuel selector valve. The switch is Iabeled

PYLON sad TIP, Power to operate the valve is supplied
by the d.c. monitored bus through the air shut-off walve
relays, the selector switch and a dreuir breaker on the
electronic compartiment pancl,

Mote
IF the d.c. monitored bus fails, the fuel selector
valves will fail to the open position.

When fuel level in the foremard main fuel cell is lowesed,
i n;nn:rf_l:r'ﬂnar vilve allows fuel o cransfer (rom the
selecied extermal tanks,

Mote

With both tip and pylon tanks installed, foel
will be cransferréd From the selected ' fanks;
however, with tip or pylon tanks only instailed,
of if one et of tanks become empty or has been
jertisoned, fuel will be cransferred automatically
from the installed tanks eegardless of selector
switch position. .
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External Tank Fual and Air Refualing Selector Swilch.
(AF Serals 57-1329 and subseguent)

Solenoid-vperated exwernal fuel selector valves permil
fuel o betranederred from bach l.".il'l tanks or from hoth
pvlon ranks, The selecor valves are connected to rhe
. momitored bus chrough the air shue-off valve relavs,
the Fuel selectos awitch {ﬁgurn- L-20% an the fuel control
panel and a circsit breaker on che electronic compart.
ment. panel. The four-posinen external ank fuel and
air refueling selector switch is Fabeled PYLON, OFF,
TIF and A:R, The TIP, PYLON and OFF positions
contral wilve operation as long as exeernal tinks are
installed, A transfer foat valve in the forward meain
fuel cell allomes fuel trinsfer from the selected external
tanks when cthe fuel [evel in the forward main foel cell
ix lowered, The A/R position is wsed for ground and
anr Iel'u::tin.l_r'. Refer o Exrernal Taolk Fuel  And Afr
Befoeling ' Selector Switch i Section IV,

EXTERMAL STORES JETTISON SYSTEMS,

Twa electrically independent systems for Gring  che

external stores ejectors are insmlled: Forward cockpie

ceentrols are duplicated in the aft cockpie. No manual
mearss: of - relensing external stires are - provided.

External Stores Relaase Selector Switches.

An external stores redease -selecror switch (Agure 1-20)
s locaped oar the left console in each cn:l:pi[. This
guarded switch is labeled PYLON, OFF and TTF. YWhen
any position other than OFF is selected, the electrical
circuit ¢ the ejectors is armed and the selected ranks
(or stores) can be dropped by presing the external
stores release butgon, The systemds powered feoin the
Nav & baetery: bas;

External Stores Release Butions,

Presaing the external stores release button (2, figure 1-25)
will elose whichever cizewt 15 selected l:l_:,-' the extecnal
stores relense seleceor switch and fire the ejectory. In
oeder to releade the ]:].'lun racks after the I'.l_li-'li:ln tanks arc
released, the buteon muse be released and premed again

The button is powered from the No. 1 bartery bus,
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FORWARD AND AFT FUEL CGHTRGI. PANELS

AF SERLALS FRIOR TG 571339

MOTE EXTERHAL FUEL SELECTOR SWITCH
I FORWARD: COCKP T ONLY

Fagalal=gu

AF SER|ALS 571319
AMND SURSEQUEMT
NOTEExTeRNAL TANK FUEL AND AIR
REFUELING SELECTOR SWITCH AND
& 18 REFLELENG |NDYCATOR LIGHT
W FORWARD COCKPIT OHLY

SETTI0N FuEL SELEET =
L EXT TANKS- ]

Figure T-20

Mote
The external stores release button will operace

anly in the cockpit in which che system has been
armed by use of the external stores release
gpsitch.

Externol Stores Jettison Bublans.

A burron (figure 1-13), locered on the lefr forward panel
in gach cockpit, cun be used o jeadson 21l external stores
in an gmergency. The circuit is connecred directly ta the
Mo, 1 batrery hus through o ciscuit beeakier in the elec
tronic compartment and i3 "hot™ when the crenie beeakiers
is in and a bactery installed, By pushing the button in
either cockpit, both tip and pylon stores may be jetts-
soned. However, if it is desired o jettison the pylons,
the external stores release selector switch and external
stores release button must be osed.

PYLOMN TAMKS EMPTY LIGHT,

An amber light, (4, figure 1-9, and 3, figure 1-11)
loeated on the right console in each eockpit, illuminates
when the prlon tanks are empey. On AF Scrials $7-1320

and subsequent the light is labeled TIP/PYLON TANKS

EMPTY and ‘illuminates when the selected exoernal
tanks are empey.

FUEL QUANTITY INDICATORS.
The fuel quantity indicating system indicates in pounds
thie Fuel E[IJLLHT[I:}' TIE!I:I:III.:I:I.i.I'IE i the internal fuel cells

The fuel quanticy indicator does not indicate
external fuel remwining.

The system consises of an indicator in each cockpic (17,
figure 1-6 and 15, gure 1-7), located on the righe side
af the main instenment panel, and five foel cell trans-
mitters: one in the forward fuel cell, one in the afe
fuel cell and thres in the auxiliary {uel cells, The system
ECETVES perwer feom the Mo, 2-oax, bus and the d.c,
ermergeticy bus through ciccuit breskers on the left cir-

cuit breaker panel,
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[ATA BASES:

GROUND TEST
STANDARD DAY
COROITIONS W TH
LONYER 510N
FACTOR 6,5 185!
G

BEMARES -

LEVER FLIGET
ATTITUDE - TOR OF
FUSELAGEI D HOSE
AR, STATEC
ATTITUNE = Tor.0F
FUSELAGED

FUEL QUANTITY DATA

USARLE FUEL INAEVEL FULLY SERVICED 18
FLIGHT ATTITUGE STATIC ATTITLGE
U5, GALY LES. 5. GALS LEs
INTERMAL FLEL £55 57 [ 3
TIP TANKS (EACHI 170 1HE I7s 1137
PYLON TANKS (EACH] 155 1267 195 127
AUKILIARY TAKKS + W 830 = 837
TOTAL USABLE FUEL TH LEVEL FLIGHT AL11TL0E
IRTERNNE UL S oo ro sy e s S E5 GALS ~ = @57 LBS,
WITH THECTABES . . e i e v s ais b e BSOS OALSS = - (ONT LS.
WITH PO ., . ., R 1045 GALS = = 6792 L35;
WITH TIP AND PYLON TANKS . ., .o s v o« T3S GALS - - 0h0Z LBS,

® AE Serlals S7-1300 2nd subsequent pave gaxiliary wnks Installed, Add 9 gallons or 630 [Bs. % above
Hqures 12 debarming fuel cogaciliog of Lhese zircralt

e
Bidaladagt

Figure 1-21

Fuel Quantity Indicating Systom Test Switches.

A system oestoswitch (figore: 1-13) is locaced on the
right forward panel of ewch cockpit. - When the air-
plane’s clecirical sysvem is energized, placing either
switch in the FUEL QUANTITY (up) posidon groomnds
the systein power supply, which causés hoth foel quantity
gage indicating needles to go toward zero if the svstem
is functioning propecly. This will not sctivate the low
level warning indication; as the systems are independent,
The switches alse are vied 1o check the warning lights
ciccuits - in - the WARNING LIGHTS TEST (down)
prstiion.

FUEL LOW LEVEL WARNING LIGHTS.

A dow lewvel warping svstem is installed co indicate to
the: pilot that the fuel level in the forward main fuel
cell has deceeased o o critical value, The ﬁ}nﬁghll‘;ltil:ln
of the fuel system is such that airplane atdrudes and
ireareavets affect the fow of fuel it the forward main
fuel cell, Therefore, the warming light should oot be
uxeel a5 an accurare indication of the [uel quantity re.
maining. The system inchedes o floac-acmaced . switch
instilled in the forward main [uel cell, and 2 Iighr oo
the warning panel, Under stabilized level flight condi-
tions when the fuel level falls e approximarely 1275
pounds =+ 250 in level flight, the switch cloges the cirenir

end energizes the FUEL LOW LEVEL warning. light
and the master caution lght, The system receives. elec-
trical power from the d.o emergency bus,

Mete
Acceleration or  deceleration may. cunse - the

waraing light oo fluminare momentarily.

ELECTRICAL POWER SUPPLY SYSTEMS.

The sieciale slecirica] H_:-'.'n-‘tl:mi -:_:-ht:l.'in power i:-ri.mnri.i].'
from two enginc-driven alternaiing curcent generators.
This power is wtilized '|:|:|.' the main #.c. elecorical system,
a o electrical syacem and an instrument inverer sys
tem. Emergency power is supplied by a ram air torbine-
driven ac. generator and two small 3.6 amp/hr bac
Atenes,  For ground operation, the external power re-
ceptacle on the lower right side of the fuselage provides
a means for connecting an external .. Power source
po:the aircrafe, Elecirical J:lr_m.ll:r 'is |:|.i.5.1'ri|'|l|.|.1:|:] ln] :]'_li: :i_|_'|-
dividual systems through an ac. bos for each of the
generators, an emergency a.c bus, and a d.c. monitored
s, Power to che d.c. mondtored bos 35 made available
by the tonversion of a.c. power in a 100 ampere trans-

former rectifier. The inscrument inverter receives power

1-2%
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ELECTRICAL POWER DISTRIBUTION
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1-30



T. O 1F-104D0-1 Sectian |

1[5
ONITORED
LIS

ERERGIZED BY NOL L AL C. BUS THRL 100 4 pp
TRANSFORRER RECTIFIER

100 AMP
TEANSFORMER
HECTIFIER

LIGHT %

AAARN-5% | § 2k B b.L., NCAMALLY ENERGEZED BY
inbrcarge | [® DIk FRESSURE EMERGENCY  ENERGIZED BY 20 AMS TRA
J-4 COMSASS #HYDRAULIC PRESSURE 0. T EMERGENCY BUS 1ETHE :m ,!u.“; TRANSFORME

* | IiNDicAToRS) ELIS Foikin
RELAY
11526 VoLl
AL AT
mweassroemm B, 1 ‘ll-Og
.
a3
il

INETRIMENT
INVERTER

CUAT-LalT HELAY
(LLES GUT D.C, EMERGENCY
DS WHEN FLARS OFERATE

UUR ING-EMERCINCY MODE

7

L. h:::fhw Il'ml (5 LEGHTS |
ELOCRINE - WEHIFH SLiR INfICATOR
L] 'H-I!R}ilhﬂlrmi‘fs (EXCEPT-FI
(WARNING ; AND WARNING. lem:
'I'.EST"SI'H'FGH L

Nk | NOAMALLY ENERGIZE0 THRL THE 20 AMP TRANGEORMER
BATTERY “RECTIFIER: ENERGLIED BY THE BATTERY |F THE 20 ARF
B TRANSFORMER RECTIFIER §5 INDPERATIVE

oh t:.'.MF'.'H.F':' . ﬁguﬁmﬂi!‘“ﬂfﬂ"ﬂh
BLOCKING
-EEI:“II-HFH' EATTERY
- FALE FLATE

m.nmtr n%.ﬂmr QKLY 1

= IHHEE-AXES

. CONTROE DAMPER
"""'FF # ALTO-RTCH .:l -:ﬁ H'u!hmf:ﬁh
HTHTL - u Vsl N b e 11

N0, 2 AORMELLY E D THRLE THE 2 &P, THARSFOR MER
BATTERY RECTIFUER, ZED BY THE BATTERY. IF THE 20 AP
BHS TRANSEOQRMER RECTIFIER |5 INOPERATIVE

35 AN h&ﬁnﬁarm‘réﬁtﬂum N,

SATTERY -“ %%: Hﬁﬂ ﬁﬂﬂi‘r‘ﬂm

L M AMP
TRANSECRNER
FECTIFIER

.G,
ESSENT AL
115

T4 DG, ESSENTIAL . PITCH
RIS POWER RELAY e i

ERERGII=S
L5 THA:

Fhdet=i-13

1-31



Sechion |

from the de monitored bus: during nosmal operation
and supplies a.c. power m the instrument w.c bus and the
chree axes control demper. The d.c. monitored bus also
supplics power to 2 duc, essential bus and a d.c. emer-
goncy bus during normal operation. The hactery busses
receive power from a 20 ampere transformer rectifier
through blocking rectifiers. During emergency operi-
rinn, the instrument o busses receive power from the
ermergenty o bus mmugh AN EMECEENCY Cinscrument
rransformer, while the d.e éssential bos, the Qe emee-
gency bus and the battery busses receive their power from
the emergency ac. bus through the 20 ampere truns-
former rectifier. In the event-thar even the emergency
power supply is lost, the 3.6 amp./he, battedies will
furnish sufficienr power to operate those items on the
battery busses for a limited period of rime.

A.C. ELECTRICAL POWER SUPPLY,

Two 20-KVA, enginc-driven peneratoss seove as the
primory source of a.e, elecieical power for the uircraft.
They are located en the accessory section of the engine.
The generators supply 200116 volt, 3-phase, variable
frequency power to the aireraft electrical systemn when
the engine is running and che grownd powes sopply is
discennected. This generator output is. controlled by
means of a2 voltage regulstor, protection panel, relays
for mutomatic teansfer of the two ne busses from one
generator o the other, underfrequency relays to cut
our the generitors when engine epr doops below approx-
imately 65%, and a conerol switch in exch eockpic for
each generator, Normally, the Moo 1 genceator guspat
goes to the Na, 1o bus and the No. 2 generator output
o the Mo, 2 a. bus. The Mo, 2 genecator alse normally
provides power for the emergency d.c. bus, If an wnder-
voltage or an over-voltage conditon exists o eicher
gensrator, thar generator-is sutomatically removed from
irs bus, the bos is .'|1:|mr|_'|:|.|;:ir.u]|._l.r teinaferced to the ather
gencrator, and the warning light pancls in the cockpits
ire illuminated indicating which genérator is not oper-
ating. The automaric bus transfec systen provides for
five possible modes of operation as indicated on fgere
£-22. Various elecrrically-operated wnits take thedr power
directly from the Mo, 1 and Mo, 2 s.c. bus, The No. 1
a.c, bis also directs generator outpud o the 10 ampere
transformer rectifier where the ac. power is changed to
3g:volt de. powes before being sent 1o the d.c. moni-
tored bus. The Mo, 2 ac generator normally furnishes
power for the emesgency a.c. bus. I the instrument in-
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verter fails, the emergency wc bus will assume the load
automatically by feeding power to the instrument a..
bt throogh the instmement emergency power iTafs
Formes.

Mot

The electrical supply svstem s equipped with
under-frequency relays which will cut the twa
20 KVA geaerators off the busses when engine
rpm drops helow approximately 6555, Ulnder
this candition 41l electrically-operated equip-
ment except one aircraft boost pump and the
bateery busses will be inoperative, The boost
pump will continue o operate at lower engine
rpn (down to approximately ). This fea-
ture insures sufficient boose pump pressure for
high alttude a2 srars.

EMERGEMCY A.C. POWER SUPPLY,

The airpline is equipped with a ramair turhine which
supplics emergency electrical and hydraulic power when
extended. Once extended the ram air turhine can not be
retracted in che air, If bath the No. 1 and No. 2 geneta-
wors fail, the ram air turbise-drivea a.c. genecator (5.3
XV A) will supply power for the emergency a.c. bus. It
will also furnish power for the instrument oo buos
theotgh the instrument Smergency. power transfotmer.
The emergency ac bus will direce powee to the dec
essential bus and to the d.c, emergéncy bus thropgh a 20-
ampere cransformer rectifier, and the battery busses
throngh blocking fectilices,

EXTERMAL FOWER SUFPLY.

The airceaft is equipped with a recepracle for connecting
an exrernal n.¢. power source (o the aircraft electeical sys-
tem, This recepracle (figure 1-3%) is located on the jower
right side of the fuselage and is accessible through a dour
above the hydroulic: panel, When the external power
supply 15 upplied o the sircraft, the generators are augo-
matically disconnected from their respeceive busses, and
all chree a.co busses receive power from the  ground
power unit, In crder to prevest unnecessary inverter
operation, & system of protective relays operates s
matically whenever external power is applied. Qae of the
functions of these relays is to disconnect the invercer
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from the d.c. monitored bus. Instrument bus power is
then supplied automatically through the emergency ae
bus and the emesgency instrument power cransformer;
It is possible for ground personnel tootese che operation of
the instrument inverter by means of the inverter ground
test switch located oo the electronics compartment junc-
tion box. When the switch is held OM, the instrument
hus is conmecred to the inverter through the insteument
porwer reloy)

D.C. ELECTRICAL POWER SUPPLY.

The dircot current requirements of the aircraft nirrimally
are .‘-'-I|:'E:-|iE"-| from the Mo, 1 ac bos thrq:.ugh a 1o
ampere (ransformer rectifier, This unit changes 2007115
volt we, power to 28-volt die, power which is directed to
the d.¢. menitored bus. Power is deawn directly from chis
b to-operate vatous unics {figare 1-22) including the
inserument inveeter, The d., essendal bos and the d.c
emergency bus are also connecred o the de, monitored
bus during socmal operation. ‘The duc. essential bus and
e, emergency busses furnish power to units. which are
considered necessary for ssfe operation of the aiccrafe
Therefore, analeérnate source of power to these buses
is provided in the event that pewer from the d.c. wioni-
tored bus s disrupred. Under this conditdon, the due,
cmecgency and de essencial busses will be connecred
automatically to the 20 ampere transformer recrifier unic
which ix connecred o the emergency a.c. bus, When the
ram alr tuehine.driven a.c. geactator is operative {Emer-
gency Maode), it is importane thae the load on the emes-
geney wc bus bo minimized when wiing the airceafe
leading and trailing edge flaps because they are powered
directly from the emergency a.c bus. To reduce loads
wod insure moxiomomn fap efectiveness, the duc emers
genoy bus is aurpratically disconnected from che. 20
AMpEs trinsformer rectfier while the ﬂa]_-.s are in g
ecatinn, and those unie: which e powered from this
bus, neluding UHY command radio, will be inoperative
during the peried of flap operation.

EMERGENCY D.C. POWER SUPPLY,

If all chreg generacors fail, (Mo, 1, Mo, 2 and RAT) the
batteries will fursish a supply of direct current to the
battery busses. The barteries are the only independent
source of direct cucrenc in the aivceaft electrical system.
Normally, the batteries and hactery busses are paralleied
with the 20 ampere ransformer rectifier, and the bae-
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teries therely maintained in a fully charged condirion.
In emerpency operation, battery outpur i prevented from
discharging to the 20 ampere rransformer rectifier hy
biocking rectifiers in order to conserve theie power sup-
ply: for those units connected dicectly to the bateery
busses, There i no battery control switeh in efther
-:-:H:kpir., and LI'J:1EI.—.|'|1‘i.I1I.'I of the |,'|::|.|;I;|:r_l.' systeim i5 i:n[id'l:[j'
MO mIELC,

INSTRUMENT POWER SUPPLY,

Adterpating curcent necessary for the operaden of vari-
ous flight instruments normaily 15 Furnished by an instro-
ment invercer, The inverter is located in the electronics
comparmment of the aircraft, The inverter converts 28-
vidt doe, power from the doc. monicored bus g6 LES-valf,
400 cycle ac. power for the instrumenc a.co bus. Failore
af the instrument inverter will sctuate a transfer svscem
and automatically connect the instrument 2.¢. bus 1o the
emergency o bus through the instrument emergency
power transformer so thar there will be ne Interruption
of instrument operation, The inverter is. disconnected
from the die. monitored bus when an externat power
souree 1% connecred ro the aircraft electrical svirem. How-
ever, it may be tested for proper operation by ground
personnel by means of the inverter ground cest swirch ‘in
the electronics comparemenr.  Dusing external  power
operation, alternating current for the instruments is sup-
plied by the ground powee unit through the emergency
.. bus and inscrument emergency power transformer,

CIRCUIT BREAKERS.

The circuit breaker puoels (figures 1-18 and 1-19) on the
left and right consoles contain push-to-reset, pull-out
type breakers for certain e and d.e circuits; All of the
disteibueion eircnirts-in: the electrical system are protecred
by wvarious types of ciecuit breakers, Clecult hreaker
panels which are not accessible during fight, bur which
should be inspected before flight, are located in the elec
tronics compartnrent and in the glecrrical load center on
the right side of the foselage.

el il 2 L

CAUTION ]

T A -

Cirenit breakers should not be pulled or reser
without & thorough understanding of all the
effects and resules. Pulling dreuie breakers can
eliminate from the system some eelated wiarning
system. intetlocking dreuit, or canceling signal,
which could resule in an wndesirable reaction.
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GEMERATOR SWITCHES.

A genecntor switch is provided in each cockpit for each
iof the 20 KV A generator systems, These swisches (fgure
1-13) are identical and are located on the right forward
pancls. The switches are powered from: the battery bus,
Each switch has three positions: ON RESET (up), OFF
{down), and a center NEUTRAL position which is
the dormal postion for the switch when covered by the
guard, The switches are spring-loaded to return o the
BELITRAL Fn::-'.'iri:r_m. PE:Lr'ln.g oither the forweed ar aft
cockpic switch up to the OMN-RESET position will return
the penerator to normal operation if it has been removed
from the line for AEY, CEREOD ather than ::4,:!:|1J.11EI!E gineia-
tar failure. When placed down o the OFF position,
either the forward or aft cockpit swicch will energize
the generator conerol refuy which will cemove the respec-

tive genetaor feom its associated bos.

RAM AR TURBIME EXTENSION HAMDLES.

Emergency s, powee 5 made svailable by exrending the
ram air mrbine into the aiccraft slip screany, This can be
accomplished by pulling either yellow ram wir turhine
extension bandle (19, fpuce 1-6; and 18, figure 1-7)
located on the fower right side of each instrument panel.
The handles require a firm pull of about 4 inches to the
stop oo exeend the mam air torbineg,

Mote
'I'hg:rr.'- 1% nick TR of rl:-lr:ll.'l::in;__r'.rhu raIn GE fug-

bine in the air

GEMERATOR QUT WARNING LIGHTS.

A Moo I generator out wacning light and a Mo, 2 genera-
tor oot warning light are located in each cockpit on the
warning light panels (figure 1-13), The lights are pla-
carded MO, 1 GENERATOR OUT and Noi 2 GEMN:
ERATOR OUT. The lights are powered from the du
emergency bus and will glow whenever their respective
EENeriior % Nt Eum;:til.ti:l:lg v-;,:-ll!agu. The master caution
light will abso illuminate when either generator-out
warning light illuminates.

D.C. MONITORING BUS OUT WARNING LIGHTS,

A d.c. monitored bus our warning light is focated on the

warning light panel (figure 1-13) in cach cockpit, These
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warning lights are encrgized by the 28-volt d.c emer-
gency bus. The light i5 placarded DCD MONITORELD:
BLIS QUT. The lighes will illuminate whea pover to the
.o monttored bus is discontinued durng normal opera-
tion. The master cauddon lighe and the INSTRUMENTS
ON EMERGENCY POWER warning light will also
illuminate when the d.c monitored buscout warming
light lluminntes. {Refer o figore 1-22 for unifs which
will be inoperative when the doe. moenitored bus-onc
warning light is om,)

INSTRUMENTS OMN EMERGENCY POWER

WARMING LIGHTS.

These lights (fpure 1-13) nre locared on the warning
]:ight Fn:m:] 1 ench ﬂ-::-uhp:it mied  grm Em.-tgj:-:ed I:I-_'!.' the.
2iovolt de emergency bus. The lighes are. placarded
INST. ON EMER. POWER, The lights will allom-
il'l.'l[l:' |||'|:|| rin]t‘ J'lnw:r {Fﬁlﬂ ‘I'IE :in‘.-l;:l'u:mnn!‘ il.'l."-E'J.'lL'l.' i.':
disconunued and the instrument emergency power (Cams-
former is supplying power o the instrument a.c. bus
The master caution lights will also ifleminate when the
Instruments: on emergency . power warning lights are
illurimaced.

HYDRAULIC POWER SUPPLY SYSTEMS,

Twa c!'.m;p!ﬂ:_l_l.' 'indl_-[_n:ndtnt hydraolic systems and an
smergency system provide power to the various hydray-
lically-actuated units in the aiccrafr. (See figures 1-23
amil 1-'34,} The Moo 1 ined Mo, 2 SySiems are in gl
Hnens |:_:-|1i:r:|.I,i|_u:| during all notmal operating conditions
and supply Auid at 3000 psi pressure oo their respective
hydraulically-actuated wnits. The Moo 1 ond Mo, 2 sy
tems are provided with separte reservoirs which differ
anly in size and lecation, the [No, 2 reservoir |:'|..’|.‘.-'i.l:lg thiz
larger capacity. Doth reservoirs ore pressurized to pre-
vent pump cavitation, In addition, each syseem includes
an engingdriven pump, a evlindeical accemualator; &
pressure teansmitter, a pressure switch, ond filters. In
case of failure of cther Mo, 1 or Wao, 2 system, ché
remaining system will meiniio floid peessure for ﬂiglit
control ot ot g reduced rage; I both No. 1 and Mo, 2
systems fail, the emergency ram air turbine-driven pump
will furpish enough Auid pressure through the Wo, 1
system for flight control but at a reduced rare il suffi-
cient hydraulic Auid is available in the MNo. 1 system.
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Bccvmulalors,

The c:,'F':nﬂriﬁll pepumulniors are daa.rgcd. with n[l:mgen
ar approximately 1000 psi and are provided with an air
valve and am air pressure gipe, The accumalarors stoze
a supply of high-pressure fluid and also ast as suege
chambers, The accumulaters and pressure gages for both
Mi. T and Mo, 2 systems are accessible upon opening a
lazge engine access door (figure 1-39) on the vncder side
aof the fuselage below the engine. Graduations on the
gige disl are in increments of 100, from O ro 4000 psi
The pressure gage shows the initial nitrogen charge
(1000 ps) in the accumulators only when hydeaulic
pressune s eero.

Hydroulic Panel.

Mauost of the hydraulic unies are mounted directly onto
A I_'I}Hll.'!l.l:l“t_’ ]'.mnul on the inside face of the -Engine ACOESS
deor. Opening the door exposes the various units for
servicing, [n:-.s:in_g angd checking . quangty indicators.

Ground Test Selactor Valve:

The grovnd tese selector valve on the hydraulic pane
is the only link berween the Mo, 1 and Ne. 2 systems and
is manualily controlied. A chree-posidon lever extends
trom the trll:l of thie valve. Mechanical Iin!-m_ge frenn this
lever to 4 fixed bracket indde the fuselage assures that
the Lever is placed and Incked in the Mo, 2 pmitin:rn whan
the engine access door is closed,

MO, 1 HYDRAULIC POWER SUPPLY SYSTEM.

The M. 1 hydeaolic spstem (figure 1:23) supplics fluid
under regulated pressure exclusively to the flight con-
trals. Power is supplied to the stabilizer aft cylinder, the
five inhoard cylinders for each aileron, the botiem rud-
dere 1:':|-'Li.|_'|dl.','|_'. the yaw damping conteol valve and che
augo-pitch: wetuator. The system includes 2 reservoir, an
engine-driven pump, a cylindrical accumulator, a pres-
sure transmiteer, a pressure switch, a pressure-regulating
flow-control valve, and a filter. Fluid is supplied to the
pamp by the reservoir which is pressurized to prevent
pimp cavitation. Fluid from the pump is sapplied under
3000 psi- pressure, directly to the flight control com-

Section |

ponents. The pressure-regulating flow-control valve is
connected into the pressure line, This valve contains a
relief valve which relieves system pressure to the return
ling in case of a pressure surge. When the emergency
pump i in use, the pressure-regulating fow-conteol valve
also regulaces the pressure, maintaining a nearly constant
Aow of fuid from the emergency pump to the No. 1
system.

EMERGENCY HYDRAULIC POWER SUPPLY SYSTEM,

The emergency hydraulic system (figore 1-23) consists
of a pump that is supplied fuid from the No. 1 system
reservoir which it delivers under pressure to the No, |
system through the pressure regulating  flow-control
valve, The pump is a constane-volume, pisten-type, and
is powered by the ram air turching. The pressure-
regulating  flow-control valve divests emergency pump
fluid to requrn until the ram aic wrbine emergency s
reached operating .'.J:ll:vl‘.'l:].. Thus, a h:r'!'r-ﬂl-ﬂ:i-t lond canmot
be imposed on the tmrbine before it has reached @ speerd
sulficient to handle the load, With the turbine and pomp
opcrating ai the proper speed, fluid s chen fed; upon
demund, o the Mo 1 system,

Mote
& In addiion o furnishing emergency hydranlic
powee, the ram air turbine will furnish emer-
gency electrical power if secessary.

&  Opce exeended, the fam air tuchine cannot be
retracted motie air.

MO, 7 HYDRAULIC POWER SUPPLY SYSTEM.

The MNo. 2 hydraulic system (figares 1:23 and 1-24)
supplies Huid under regolated pressure to the Bight
controls, Ianding gear, nose wheel steering, engine air
by-pass Baps, speed brakes, and roll and pitch dampers.
The system: includes a reservoir, an engine-driven pump,
a cylindrical accumulator, a pressure trinsmiteer, o pres-
sure switch, a relief valve, a priorty valve, and two
filcers. Finid is supplied to the pump from the reservoir
which i3 pressurized (o prevent pump cavittion, Fluid
from the punp is supplied onder 3000 psi pressure,
through a filter directly to the accwnulator for each
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ailerom, the smbilizer forward cylinder, and the rudder
topocylinder. A lioe connected o the pressure line
immedintely downstream feom the filter feeds through
a restrictor valve to the pressure switch and pressore
1r.|r.|5n:|iﬂ|:r. ..ﬂ.n-m:hr::r prassure line ¢|1nn|.'|.-t|:d tir tlE aue-
let pore of the filier is routed to the pressure relief valve
and the pricrity valve: The pressure relic valve relieves
system pressure o the retarn line if 4 pressure surge
occurs in the system, The. priority valve opens o full
Ao ap 2350 psd, A pressuce line from the priogioy valve
autler port carries fludd o the ality hydraulic svscem
|:F|H|,|r{: I-Eni} which inciudes the unﬁin: air h}'-pimﬁ 'H:lp.;.,
larding pear ystem, mose wleel-seering - system and
apeed brake selector valve, The priority valve reseats oo
wero flow when syspem pressure drops o 20040 psi, chus
retaining for flight controls all system pressure below
this range.

HYDRAULIC SYSTEMS PRESSURE GAGE.

The hydraulic svspems pressure gages (22, figure 1-6; and
I, figure 1-7), locared on the righe side of cach lower
instrument - panel, provide a visusl indication of the
pressure available in the ]:}'druuiiu systeme.. The gages
receive 26-volt ac, power: from the instrument: a.c. hus
.1u1|11r:u:|xf|_|:|1'r|1::r 'r|'|r|:||.|.gh fl.u\.t:\. i the electfonic  eam-
partmient circoit bréaker pancl. The gage dials -are
calibrated in incremencs of 1000, from O o 4000 psi.

Hydraulic Systems Fressure Goge Selectar

Switches.

The hvdraulic systems pressure selector switches (24,
figure 1-6; and 23, figure 1-7), located on the lower righe
instrument panels, ace laheled HYD. 3¥STEM PRESS.
SEL., The twa Pmiti.u:lls are Mo, 2 and Moo 1 or EMER.
The switches may be used oo connect che pressure’ gages
for either the Mo, | pressure fransmitder or the Mo, 2
pressare franamatter, The Mo, 1 transmitter measures
Moo 1 hydraulic system pressufe when the systems is on
nommnal or emergency operation. The No. 2 transmitoer
ITELUrES i 2 I'l._l,'lJr.auli.r system pressure, A Hign:l.l vilt.
agre is induced in the transmiteer which varies in propot-
tion to the amownt of hydraulic pressure available in the
SySTEm. This signal voltage is tronsmiteed to the gages
where it is converted toa scale reading of pressure in psi.

Section |

Ram Air Turbine Extenzion Hondle,

Yellow handles (1%, figure 1-6; and 18, figure 1-7) lo-
cated below the main rndtrument ponels on the lower
right side of each instrument panel may be wsed 1o exrend
the ram air turbine which powers the emergency hydran.
lic prEmg, The hamdles-pre lnheled RAM ATR TURBINE
aned require o fiem pull to the stop of about 4 inches to
extend the turbine. “With the ram air turbine extended
into the air stream, the emergency hydraulic pump wall
supply pressure theough the No, 1 system for gperation
at about one-sixth normal rate of the various hydraalic
units normally operated by che Mo, 1 system,

Hydroulic System Out Warning Lights.

The HYTx SYSTEM OUT liphts; Jocated oo each
1.'.':|1'n'inﬁ' I_i.ght r.-ill:lc| fﬁgu:i: 1-14}. tluminate when s
sure in either the No. 1 or o, 2 hydraslic system
decreases o approximately 1250 psi. The hydraulic pres-
sure indicating system oan be used to decermine which
svstemn 15 oue, The warning lights are powered from the
d.c. emeorgency bus through a circuic breaker in che

elecironics comparcment. The master castion lights alse
llumenate when the hydraalic System out wamming lights

illuminate.

FLIGHT CONTROL SYSTEM.

Flight controls ace comprised of conventional cable and
push’ fod systems, mechanical ‘and eitn:r.n:u-h:,'drau[in: SEEV
systems, electrical trim systems, clectrical control sys-
EEras, wendd h_-.-'l'Jr.aulE: :-:miru] :»:j-'.'g.l:Em.':. The ]'Jrimzr!' ﬂig}!t
caontrol sucfaces include: the aileeons, a rudder -and a
pivared, one piece, conteollable hortzontal scabilizer,

FULL POWER IRREVERSIBLE COMNTROL 5YSTEM.

The ailerons, horicontal stabilizer and redder depend
upen @ complete hydranlic power control system for
operation. Movement of the controls in any direction,
immediately affects a servo mechanism:  This servo
mechinnism immedintely responds and directs hydroaulic
pressure g0 the conteol surface cylinders which mowve in
the required direceion. As soon as the control surface
begins to move, follow-up linkage begins to cancel the
-::-r[_ginu[ contrl s'tgnﬂ tor stop the  comiral  surfaces
ar the required deflection, When the required deflection
of the control surface is reached it stops and is hydrow-
heally locked in that position by the actuating cylinders
and canmoc be moved by external forces acting upon it

1-3%
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Fidalls 1= 1

Artificial Feel 5y stem.

The use of o § |[ PoweT, iml‘:rﬁiblp :_'nnrn:-! 5].':tl:i:n:| .I:-:}:'
actuation of 1w fight conteols prevents air logds and
resulting “fee " from reaching cockpit controls. There-
Fore, an actiacial Feel system @5 installed o peovide a
sense of control feel under all flight conditions. Normal
contridl forces are simulated by a spstem of cams and
centening springs. This systens applies loads e the cons
trols in proportion te the degree of control deflection or
propertionally o the nomber of G

COMTROL STICH,

The control stick is mechanically connected (hy means
of conteol cobles pnd. posh rods) o hydraolic contnal
valves at the ailerons and to horizontal stabilizer hy-
draulic actuarors, Movement of the stck positions these
control vilves so that power from the fighe contral hy-
draulic sysecms is dircceed o the concrol surface actuarors
fo maove the control surfaces. A Follow-up system auto-
meatically eloses: off the flow of hydesulic doid o he
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actuators when the ‘desieed control sucface defiection is
obrained, The concrol stick grip {figure 1-23) incorpo-
rates the pl_'im.'lr:.' atlerpn anid hor=zoneal . srabilizer e
switch, nose wheel sieéring button, camera-armameni
trigger switch, external stores release button and radac

trock aetien button.

RUDDER FEDALS.

I:':I'imn:r}' controel for the mudder consises of eonventional
rudder pedals which are mechanically ¢onnected o a
hydraulic contrel valve at the rudder hydraulic actuntor,
Movement of the rudder pedals positions the valve so
that power from che flight control hydeanlic systems
15 direcred to the coneeol sucface actuators to move ke
rudder. A Follow-up system automatically closes off the
How of hydranlic Auid o theactuators when the desired
rudder defection 15 obrained. The sudder JJE\duIR ran he
adjusted by use of rudder pedal adjustnmient handles (28,
figure 1-6 and 27, fipure 1-7) labeled PEDAL ADJ
which are located o dhe feft of the cencer control panels.
The wheel brakes are applied conventionally by o
werien on the rudder pedals, Rudder pedal movement
alzo conteols nose wieel steening. (Refer to MNoso Wheel
Steering System in this Section, )

AILEROMN TRAVEL LIMITING SYSTEM,

A mechanical device s installed in the concrol stick
mechanism  which limits. ziferon travel too shout 659
aof normal when the wi:l:lg I'Jal: levers- uee in the TJP
pisition, This installation reduces the roil rare of the air-
'|'.|i.'|.n1.' dalring nn:hrmul. ﬂighf, :|.'r.-t m:l'int.'lin:-; funll :L'il:'r-::-n
deflection for landing and take-off. There is no cockpic
contral for this device ather than the wing fap lLever.
( Refer to Section VT for addigonal infermation oo this
systens )

RUDDER TRAWVEL LIMITING S57STEM.

With the wing Aap lever in TAKE-OFF or LAND
position, rudder cravel is 207 =2 to cither side of neutral,
Sith the wing fap lever in the: TP posioon, sudder
eravel is limieed o 67 either side of seurral. Refer o
Seccdon W1 for additional information on chis system.)

Mote
The rodder travel limiong system 15 lEnked
mechasically tothe wing fap lever. When the
lever s moved o the TAKEOFF or LAND
posation, maximum rudder travel and full oose

wheel steering s available,
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STABILITY AUGCMEMTATION COMNTROL SYSTEM.

Al three-aves stabilicy augmemﬂu'ﬁn control dysiem com-
pensates and correces for small and rapid changes-of-rute
in fundamental arrplane stabifeey due to g;:-ee-i o aliimade
change. Nommal electric power is supplied from the
d.c. monicored bus through the instrument inverter.
Emergency electrival power is supplied from the emer-
peacy a. badthrough the iNsCruimeie CMCTECRCY power
cransformer and instrumcor a.c bus The system meas-
ures the rateofcchange.of ;firplstm: stability sod generates
i e!u:trh._*—.;!l}wiunpl[ﬂud signal. This-signal moves a-sys-
tem of valves which in turn dicect hydraolic pressure to
the acruating cylinders to move the rudder, stabilizer os
ailerons 1o position reluave oo the tmount of correction
necessary. This opecation does bot miave the oormal sar-
face conmal linkage or have any effect wpon cockpit
controls, The stability augmentation system also includes
i Mwashowt” cirowic which illoows the pilit oo exécute
maneuvers without interference by thie stability augmen-
ration devices. The seabilicy angmentation system cinsses
the conerol sorfaces to he deflecred &0 correct for small,
eapid disturbances, "The washout" circoit cancels these
signals in favor of pilot-inidared signals. In order o
decrense the possihility of excessive pitch rate changes
with resultint high pegiove G forces, there 15 no wash.
out circuit incorporated in the pitch axis,

Raoll, Pitch and Yow Damper Switches,

Theee guarded switches” [Agure 1-23) placarded STA-
RILITY  CONTROL, YAW, PITCH ANDF ROLI
i L |-|||:.:|1'4.:-:| on I!hl: _||,::|:t 1.'|:|r|'\.'|1]|:: ir| e:uﬂ"l {:11|:ltE:-:i1:. Thess
switches are puarded (o the ON pesition but may be
used o disconnect the stability augmentation control
system inany ong oo all three axes whengver it may be
required by placing the switches in the OFF pesition,
Any nne of rwo of the systems muy be disconnected wich-
oot adversely affecting stability augmentation conerol of
the remaining svstem. Refer to Section VI for flighe
chariererisiees “wilki wind  wetlaonse ﬁl‘.ﬂl:li.iil}' HLLS'II.'It_'!l.'I.[u.IiI:}I:I
contrel,

Mote
The. forward and oft cockpit switches muse
both be 0N o altain system operation,

AUTO-PITCH CONTROL (KICKER )SYSTEM.
An aute-pitch actuator prevents inadvertent stalls by
meving the control stick forward to neutral when either

Section |
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Figure T-24

the pitching velocity or the angle of attack, or o com-
b sidacan dsf |.1-:_:-I:h cowcts 4 creitichl valoe, Eigﬂ.ﬁJE Low l.'ﬂ"tl:t
this action come from & rato gyro and /or-a vane-actuateéd
ung]e-nf-:ltrru,:l;: -:[Erl:t:rlng sydtem {ﬁ_gun.- 1:27 ) These
sigmls are amplified; when a critical value is reached,
they rrigger 2 solenoid valve and operace a:small hydrau-
lic eylinder; this in torn casses the stabilizer (o asume an
airplane-nose-down deffection and the control sdick oo
move forward, This is the only contral surface. deflection
that is franzmitted back theoagh the conteal system éo the
control stick. Thus, the. pilor is immediately made aware
i i nlmprnaching stall nctrrude of the mreeaft, A Force of
approxiniately 32 pounds applied onghe stick can aver-
ride the sutomatic picch system.  Elecerigal power for the
auto-pitch comérol Sysremois supplied by che instroument
inverter Ihrmlgh the three-nxes control damper. Hydrau-
lic power s soppled from the Mo, ©|osystem, (Refer 1o
Section W1 for addifonal information on this system.)

Mata
@ To preclude an zirplane nose-down deflection
af low altitedes during take-off or landing, the
autoepitch control system is de-energized when
the wing flaps arein any position excepe up.

o
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Figure 1-27

& On modified aircrafrc the APC system  can
operate with the flaps in the takeoff. position
whes the landing gear is op and locked. This
modification allows the vse of rake-off flops
for increased mancuverability while retaiming
the stick kicker warning festure, Refer o

S:_‘.n::_inn.s Woamd Wi :I"-:_:lr' additional infornuiron.

Auto-Pitch Control System (Kicker) Cut-Out Switch,

An auto-pitch control system cot-out switch (figure 1-26)
iz Jocated oo the lefr conselc in the forward cockpic
|1n]:|.' and is g'u.ur-ﬂ:r] and s:qfl,ft_'.' wirgd o the O ].'lElﬁEE:i-l’Elﬂ.
The OFF position may. be ased o de-caergize the auto-
pitch control system if necessary, When the switch i3
in the OFF position, the "AUTOPITCH OUTY warning
light illuminaees. Power for the swirch is received from
the instrument inverter through the three-axes control
|.1.||n1|:.|=r. The switch ensrgizes the “AUTTO-PITCH
DU warning light when wrened to the OFF position.
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Mote
The ||.|.1tr_|-]'.|i:i:'|1 comtrol svstem (APC) cut-out
switch does nat deactivate ghe suick shaker.

WARNING

The nueg-pitch conerol svitem cut-out swicch is
provided o de-energize the system because of
malfonction or for ground maintenance only,

Aute-Pitch Contral System [Kicker) Indicatars.
[Equivalent Angle of Attack Indicators).

Auto-pitch control {APC) system indicacors (16, figure
[- and 16, hgurs 1-7) lecared in each ocockpit are
powered by the inscrument invereer: The indicator which
is actuated by the right vane only, may be used through-
out the flight to ascerrain that the auto-picch conteal
system - operating &5 well gs toinform the pilor of
the airplane’s relation to the stall condition. The indi-
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eator dinl s graduated in jocrements. from 0 o S
with i red orex ac 5 which- is the point at which the
“kicker” becomes effective, Since the sdck shaker will
b energized prior to kicker apetation, expericnce with
the indicator will aid the pilot in obtaining muximim
pecformance From the airceaft

Auto-pitch Out. (Kicker) Warning Lights.

The dic emeegency bos powered AUTO.PITCH OUT
witrning lights on the warning panels (figure 1-13) and
the master caution Ights illuminate i the auito- prech
contenl sistem malfunctions or the Noo 1 hydraulic
systenl becomes inopeeative. This will warn the pilot to
exercise: caution o avoid picch up dering maneuvering
Right or low aiespeed. If the nuro-piech conerol cat-our
switch is placed to the OFF position or the stick shaker
circuit breaker ‘s pulled our, ¢he AUTO-PITCH OUT
warning lights and MASTER CAUTION lighs will
illuminare.

Mote
The lights may blink during normal operation
when approaching the kicker mnge of opei-

e,

STICK SHAKER SYSTEM.

A control stick shaker stall warning system has been
incorporated inte the Might control system. The system
will be energized when pitching velocity or angle of
attick, ar & combination of biorth, reach a volue which is
less than the auto-pitch control system requires for
aceintion. When energized, electeical power from the die,
cirergency bus acdivates an ecceneric smotor on cach con-
trel =rick which agitares it inoa forward and aft motion.
This shaking is & warning of a stall and will commesnce
before the auto-pitch canteol syscem is acwianted, (Refer
to Section VI for addidonal informaton on this sysiemn.’}

Mote
Mo switch is provided o de-activare the sick
shaker; however, a citcuie breaker (figure 1-18)
o the left console in the forsard cock pit can
be wsd o de-activate the system if necessany,

TRIM COMTROL SYSTEM,

Aileran and Stabilizer.

The srim actuators are mechanically connected to the
trim motors by fexible drive shafts and provide electri-
cal trim of the control serfaces by movement of the servao
valve assembly inpur linkage arms. This operation causes
deflection of the control surfaces to a rrimmed position
bue does not move cockpit controls. The trim motors are

1F-1040-1
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powered: froan che oo emcrgency bus and contain cam.
actuated np-and-down limic switches and o cakeoff crim
indicator light switch.

Ruddar,

An elecirical trim systom For the rudder provides direc-
tinnal trim control of the atrplane, The erim system for
the sudder reacts in the same manner- as the stabilicy aug-
mentation control system except thar the elecerical dgnals
originnte from a edm potentiometer located on the trim
and stability control pasel (fgure 1-28) and are con-
trolfed by the pilot instead of by the vaw damper race
Byron

Aileron and Stabilizer Trim Switches,

Normally, lareral and longitadingl tdm control is pros
vided by a spring-loaded, thumb-aceuated switch located
on wop ool each concrol sack grjp L, figure 1.25%, 'The
switch is used to conrrol de emergency bus powersd
trin motors.  Lateral movement of the switch to the left
eauses a lefr aileran up, dght aileron down operation of
tive trim metor and trim actustors; Lateral missement 1o
the nghe cavses @ reverse operation. Forward movement
of the swirch causes u stabilizer leading edge up (aircrafe
nose down) operaticn of the trim motor and actuator,
Aft movement causes revetse aperation,

Mate

A pressure switch in the No. | hydrzulic system
prevents operation of theaileron ind stabilizes
{Primary) crim system withour Ne. 1 biyelraulic
system pressure. The auxiliary crim system by
passes this pressure switch muking it possible
to erim the aircraft withoue No. | hydraulic
SVALEM Pressure.

Auxiliary Trim Selecter Switches.

A two-position, guarded trimi selector switch (figure
1-28) is located in each cockpit on the lefr consoles and
15 Tabeled STECE TRIM and ATTR. THIM. The switches
are powered from the dic. emergency bus and may be
used to override the control stick trim switch, 1f Failure
of the control stick trim switch occurs, the selector switch
allows use of the auxiliary teim switch for conteal of the
stabifizer and ailecon trim crouits.,

Auxiliary Trim Control Switches.
A spring-loaded togpgle switch (figure 1-28) is locared
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FORWARD AND AFT TRIM AND
STABILITY CONTROL PANELS
NOTE

DARECTIGHAL TR BN
FORWARD COCKR T ORLY

o159

Figuwre 1-28

just abt of the auxiliary toim selector switch on each Left
console, This swirch (de. emergency bus powered) pro-
duges the same eficcrs as the control stick trim swicch;
|1:rr:-'.'i4.|-e!|:|. the .|.|:|1|:'ili.'||-_|.' trim selector soeitch i2in ATIL
TEIM positien. The swich is labeled AU TRIM
CONT. and functions as an guxilisry or standby switch
whach s wsed if the concrol stick foim switch fails.

Hale
The forward and aft cockpit trim switches may
ba used independendy; however, primary trim
conteel i in the aft cockpit-and wqll overnide
any trisn contenl operation in the [oeward
cockpit

Directional Trim Rheostot,

A rheostat (figure 1-28), (i potentiometer) placarded
IMRECTIOMAL TRIM
n::-l:k]ﬁl trrrm mnd st:li:-il!i.l;}' control p;ln::l_ {!:Ft mnmf:}_ I

is located on the forwaed
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provides electrical trim congeol of the airplanc around
the vaw axis. Elecerical signals from the porentiometer
are amplifed and feansmitied o the vow damper setvo
vilve asiembly. The rudder trim mechanion reacts in che
sine maEnner-as ic does for scabilicy augmencation control
except: thar the trim potentiomeeer modifies. signals in
the yuw chunnel wnd 15 P-:a-wErud from the insrrament a.¢,
bus, DL requirements are generacted from chis input by
a magnetic amplifier power supply inside the 3.axes

amplifier.

Stabilizer and Adleren Take-off Trim

Indicator Lights.

Two docemeegency buspowered take-off trim indicator
lights (37, Agure 1-6 and 35, figure 1-7) ace locaced in
each oockpit on the left side of the Iower instrument
prasel, With the airplane oo the pround, the electrical
syatemn encrgized and hydraulic systems under pressure,
the trim indicatar lights can be energized either by use of
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STABILIZER
TRIM
. MARKER

Figure T1-2%

the control stick trioy switch, the auxiliary tom centeol
switch, or by the warning hghe system test switch {ﬁE-
ure 1-13). The lights wre provided o indicace aileron
and stabifizer takc-off trim position, When che lighes nre
energived  the words STAB. ‘TAKE-QOFF TRIM ate
iluminated on the upper light and AILS TAKE-OFF
TREM s dllamanueed on the lower lighe, The hghis
illuminate whenever the tsim motors. are run r]amugh
the take-off trim position of che aileron or seabilizer by
wotion of the trim switches, The lights will not remain
o1 after thie eom switch i released. The sabilizer tabee-
off trim light cannot operate once the sirplane s air-
borng, due to g landing pear actuated ground-aic safecy
switch, However, the ailecon take-off teim indicator light
miny be energized in the air, This provides an additional
means of checking a swspecred asymecric tip tank fuel
lovading.
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Stabilizer Trim Marker.

A black 1" (figure 1-29) painted on the right side of
rhr. \re:rr.i-;:ul xtahi]iter pomsed s oa takeaald T erim indese
When trintis set For take-off, the leading edge of the hor-
izontal stabilizer should be aligned with the index. The
pilet should obtain ground personnel pssurance that the
stubsiliver s within the coreect 1'u]-E:r.:|:|.-|.:E'.

WING FLAP SYSTEM.

The wing Aap sysvem consises of trailing edge faps and
leading edge flaps. A boundary layer control system 33
wsed wich the oaling edge Japs and is audomnatically
aperated when the wing flaps arein the landing con-
figuration, Both sets of flaps are used for take-off and
tn miinn. Each et is J:]t:l:tric:lll:.r interconnected h:.l' It e
trol wircuit and mechanically interconnecied by fexible
drive shafis. Although the trailing edge and ln::lr:"ﬁng adpe
flaps arg elecerically interconnected by the control circuit,
they are not mechantcally nterconnected.  Both sets-of
Taps are conerolled h}' & single lever.

Wing Flap Sequencing System.

An automatic wing flap sequencing system operates autos
m::.l;i-;'.ﬂl}" whl:n it FiLITl arr turbine 1% E:L!Ehdl?d iy Gabtadn
electrical power, but only if the wing fap fever is placed
to TAKE-OQFY position, When the ram zir turbing is
extended and TAREOQFF faps positios 33 selecred,
the system prevents electrical power from. going to the
trailing cdge flaps wntil the leading edge Baps have
movad o fakeoft position,  This reduces the electeical
load which can be applied to the ram sir turbine-driven
geacraror under these conditions, On AT Serials 57-15322
and subsequent and modified aircraft che Hap sequencing
t5 reversad, that ix electrical power 15 prevesced from
Eéi:lg to the leading edge Maps unil the raifing edpge
flaps have moved to the take-off position,

TRAILIMNG ERGE FLAP SYSTEM.

The trailing edge flaps are attached to the afe beam of
each wing panel between thie wing fillets and the inboard
edge of the ailerons, The flaps are hinged ac the foreard
lower edge. Movement of the faps is conteolled by two
w, powered actuarers, cither of which will provide
operution of both right and lefe trailing edge faps
if ome wctwatar failss IF only one actustor b operative,
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the opecating speed of the: flaps will be reduced by
approximately one-half the normal speed. The control
circuit for the flaps is from the 28:-volt d.c essential
By afnd the pwer crculf 1% 2004115 winll, _’--Flh:]j{',

From e emergency a.c. bos.

LEADING EDGE FLAP SYSTEM.

The Ica-:linj; :1:|g|,: 'H.;:F-L form the Iu:l:l'ir,lg e-'_lge ol each
wing between the fusélige and the wing p fairings:
The flaps are hinged ac the aft lower edge. Flap move:
ment 35 contralled by cwooze powered sctuators. The
systern 15 50 designed that both sight and left leading
edge faps will operate from a single actuator if one
nr the ather fails, The concrol cizeuwie for the ﬂaps. 15
From the 28-vole die, essential bos and the power circuit
is Z00/1E5-vole 3-phase, from the emergeacy e buos,

Leading Edge Flap Lock Systam,

A leading edge flap lock system o ds provided o lock the
flaps in the up position. Each flap is provided with a
locking nssembly and lock acouator, The left flap lock
actuator ooly has ade emergency bus. powered motor.
The right Aap lock actvater is driven by the lefr lock
actuaror through an inwerconnecting fexible drive shafr.
A wumEng syt 1% rasdalled eo indicaie wien the ﬂaps.

are in an unsale position.

Wing Flap Levers.

[ b 1.!."|r|._|?| ﬂurl lEvers 1:-1:, ﬁgun: I-E-] are loepted tmmedi-
ately to che left of the diroele inexch cockpit and are
mechanically intecconnected.  The pu:-iiti.q:-u-i are LIP,
TAKE-OFF, and LAMND, Spring-loaded guards prevent
Cre-loads from pulling the levees from the UP position.
Both leading and traifing edge flaps are concrolled by
rither F|.='|'| lewar, Salecrion of the TAKE-OFF |"||::-.'.:ili.|,:||
will extend the leading edge faps 15 degrees from the
Faired position and-trailing cdge faps 15 depress from
thg fairgd position, ln the LAND-positon, the |ead-
ing edge flips extend 30 degrees from the faiced it
and the trailing edge faps extend 45 degrees from the
faired position. In the UP position both sets of faps
wrill redract oo the TIP ff:li:'uﬂ} ]'.!usi::i-un. O i fred
airceaft, when moving the flap leves from che LAND
to the UP position, the lever will lacch ar the TAKE-
OFF position during its travel, In order to release the
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latch, the lever must be pulled back {toward LANIY)
approximately 14 inch. The lever can then be moved
forward to the TP position.

iy e e e e e B R

CAUTIOM

k- £
T g T

Mose wheel steering is restricted when the wing
flap lever is in the U1 position; thezefore, the
|L"l.n|,-:l' mikst i I:ll:u.-l.'u-l] i either TI'EKE-UI'-].'- ar
LAND position to obmin full pose wheel
sterring.

Wing Flap Position Indicotors,

Pusition indicators (32, hgure 1-6 and 31, figure 1-7) for
the crailing and leading edge flaps are located on the left
sicle of each lower instrument panel. The left indicator
is For the erailing edje flaps-and the righe indicatar is
for the leading cdge flaps. Two windows: in each
cockpit nee provided aod are Inbeled: FLAP POSITION,
LE and TE. Flap position indicarors for leading and
trailing edge Baps-are given in cheir respective window.
UP, T, or LAMNDY rotores Intg vigw in each wandow
[ cu:lrre:::[mnd with flap deflection. The flap indicaor
will not indicate Aaps TP wniil the leading edge flaps
are fully receacred and locked. Cross-harched indications
will be _ﬁiwn when the 'ﬂ.a]'_u.' ACE I amy |:|-:::.¢51.i.|:|:|:| uther
thin that selected or when the electrical systenis Dot
energized. The indicators are powered by the 28-volt
d.c. manitored bus,

BOUNDARY LAYER CONTROL 5YSTEM,

Air 15 bled from che lasc compressor stage of the engine
and ducted to the boandary laver control manifold which
is locared above the trailing edge flap hinge ling (see
Iigur-u L-30}. Thae h:n:nr].ﬂq.' 11:|.-Er contenl manifold as
a-series of noeeles which divect chis high peessure high
temperature air over the upper surface of the flap when
the land position &5 vsed. The high velodty created
by this jet of e canses e to adbere to the curved Fairing
and bend around and pass over the upper surface of the
flap. This curving jet entraing the adjacent Inyer of air
e CHRUSES 1t 4o hend I:hl:'quh the ﬂ.a]_: d.-El:[E:'t[il:}n nngie
and thus flow separation is prevented, This results in a
reduction of landing speed. The system i5 complecely
automatic In s operation,
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BOUNDARY LAYER
CONTROL DUCT SECTION

ATTe ELCN
SOUNDARY LAYER CONTROL NOZILE
TRAILINS EDGE FLAR

SOUNDERY LAYER CONTRDL DUCT
AFT WG SECTION
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Figure 1-30

Boundary Layer Control Yalve,

Since boundary layer conool is used with a 45" Oap set-
ting -::-I'Il:r'.l there 15 no aie flow for [l:'lP anE]l‘:s of 1%° ar
less, This is accomplished by a valve which s mechand-
cally driven |:|}' the ﬂa_[_l sotimtor, thus the vilve's position
will _'I]"i‘I-'iL}:h 4:r|rrt'.E|a::-nd io that of the ﬂaps- The valve
burgerfly remains closed from 0% o 15" flap angle, For
:Ing!n:i preater than 15° the volve modualates o full e
T

SPEED BRAKE SYSTEM.

The xp-r.::d hrakes condist of 1weo ﬂ.uI.lH, one on the lefr
and one on the right side of the fuselage, just aft of che
trailing edpe of each wing. Total projected nrea of
the 5Fh:|:-e! hrokes s :ppn:ximumj}' HI5 square fear. The
fapis move both ourward and aft as they are extended
by hydranlic cylinders, Maximum outward deflection i3
approximately o0 degrees from the rerracied {Fa.Ll'-I:L‘E:I
position.  The speed brakes are electrically controlled
from the doc. emergency bus and hydroulically actuated
by the No. 2 hydraulic system through the priosiey valve
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The priority valve will close and prevent speed brake
opecation if the Moo 2 hydraulic system pressure drops
to helow 2000 psi, Mo postion indication is provided
for the speed brakes.

Maota
Modified atrcraft incorporate provisions for
autormatically closing the speed hrokes in the
event of electrical power loss. The solenoid
operated  valve In the system fails to  the
closed position allowing normal hydraulic pres-
SUTE wine‘lmi]linz__r_ Engini:: i:_-,--lraulin.' pessre
to close the speed. brakes,

speed Brake Switches,

Speed brake switches (2, figure 1-5) are thumb-ictuated
enil are instafled in the top of the throetle levers. The
switches are doc, EIMETEENCy lies ].'ll.'lﬁ-'EIEd and Pm\"iiEE
incremental positioning  of the. spred brakes,. The
swirches have three labeled positions: IN, NEUTRATL,
anch T, The aft cockpie switeh is o moinengary, ip:‘ing
londed ro NEUTRAL type switch and is the primary
concrol for the speed brakes, However, the-speed brakes
will refuern o the ]:miri.l:ln sefecred in the forward cock-
pit when the aft cockpit switch is released.

Maote
Due to [edkage in some speed hrake conerol
wvalves, the spﬂrq] brakes e Y grﬂduﬂ“:f expend
when the switch is feft in the NEUTRAL posi-
tion: Inadvertent extension may be prevented
by positioning. the switch to the TN position
whenever the speed brakes are not being used.

LANDING GEAR SYSTEM.

The airceaft is equipped with two main gear and a
nose landing pear,  MNormally the landing gear syspem
is hydraulically operated and clectrically concrolled by
the d.c. emergency busi Normal extession or retraction
time of the landing gear 15 4 1o 5 secnnds. A manuoal
releage syseem s provided for emergency extension of
the gear which also requires 4 to 5 seconds. There is no
EMErgeney. meas uf I:Er_r.aq'.'[i.n_g the ]ﬂuliius FEAL, The
gear may be recvcled if necessary, before reaching gicher
the full up or full down posttion.
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Figure 1-31

Main Landing Gear.

The min landing gear retraces forward and inward into
the Fuselage wheel wells. A linkage causes the wheels
g potare 90 degrees durj_ng recraction so that they fie
into the wheel wells. Each main gear, when retracted, is
enclosed by a forward and aft deor.  The forward door
1% |_1!.-4;|:3,|||i4;.1||:|' -::-F-Erﬁ.led. The aft door 14 ﬂlln'E'-'hi'ul'l.i-'.'i'“j-'
linked 1o the gear and travels up and down with the
gene, The doors are locked in the closed position by four
larches on the fuselage strocture,  The latches also serve
as-main geas uplocks because the doors suppore the gear
in the closed E!-l'.usi,rl"n:!-n in evenl of h:.-'ﬂmll.“.-l: pressure loss,
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The forward door is held open by hydraulic pressure
while the gear is being extended. During normal opera-
ticn, the forward door is returned to within four inches
aof the fully closed position and held these bar a1 mechani-
cal detent after the pear is extended. The main gear is
locked in the down '|1|:|:1it'i4:l|:|. b:.' thic I]T!ulg SLTREL E}']!'ﬂth.':l'
assembly, Barcier engagement fingers are located on the
farward doors to eetain the barries cable during low
speed engagements. When the gear is extended by the
masiual relepse, the forward doors remain in the open
position, Ground safety pins are provided for muowal
installation in the downlock linkage at the forward end
af the drag strut cylinder (1, figure 131} of each gear,
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Meze Landing Gaar,

The nose gear retraces. afe into & wheel well.  The nose
gear incorporates 4 conventonal airoil shock scooe
When the nose gear is recracted, it is enclosed by two
dogrs thae are mechanically operated through contace
with the nose gear strut. When the gear is excended, a
downlock mechanism serves to lock the knee joint in the
extended position. Emergency extension of the nose gear
is accomplished mechanically by a bungee spring, An
uplock cylinder s mounted on the drag steur suppore
beam and is linked e .’:rIIuJ:I]-:_:q;k hook mounted on the
upper d-!'i’lg sirud Flliﬂ. The I.I|_1]1:l|.'L lcwake Engnges q lug
on the nose wheel fork o lock the gear up. A static
wire on the nose wheel fork electrically grounds the
airplane when the wheel touches the ground, A grround
safety lock pin is provided for manual installation on the
downlock LRI c.:r[rfd_gn: [ B :ﬁ.gu:rl: L-31 ). The nose REar
is sreerable through use of the rudder pedals, {Refer to
Mose Wheel Seecring System in this Secrion. )

LANDING GEAR LEVERS.

The landing gear levers (figure 1-13) are locazed on the
left forward panel of each cockpit and are mechanicatly
interconnected, The levers have pwn posigions, LING.
GEAR DOWN and LDG. GEAR UP: T:h&_:.: E|q.-1.'|.‘ri1_':|l[:|.'
control the landing gear and landing gear dooe hydrau.
bic selector valves. When either lever i moved o the
LiP [lm'iti-:-n. 28-vole d.c. EMETEENCY bus pawer 15 diresped
o selector valves which are: elecirically sequenced 1o
direct hydraulic pressure to open the main gear Forward
doses, retract the nose gear and the main gear {and afr
doors) and then reclose the main pear forward  doars.
When either lever is placed in the DOWN position, the
samé. efectrical power actuates the selector valves which
sequence hydraulic pressuce (o lower the nose gear, opon
the muin gear forward doors and lower the linding gear
(which opens the aft main gear doors), When the gear
reaches the down-and-locked position, hydraulic pressere
15 autoanatical iy selected to elose che main forward doors
to the mechanical detent position.

LANDING GEAR LEVER UPLOCEK RELEASE.

L‘Hﬂ-d:il!lg gear lewver uplock mechanisms are provided.
A trigger (figure 1-13} which extends upward from the
tapr of the lever is used b celense the lover uplock mech:
anisms.. The [oeks [Ty CE the !a.l:lding frear levers from
being dnndvertently moved to the DOWN posidon,
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LANDING GEAR LEVER DOWHNLOCK MECHAMICAL
OVERRIDE BUTTOMS.

Orverride buttons (figure 1-13) are locaced just above
cach landing gear lever. The button may be used in an
emergency (o override the lever downlock if ie becomes
necessiry ta ruise the pear when the weight of the air
craft is on the |u.n|.:|ing Eeur, When the ﬁ[rpla”e 15 on
the ground with the gear down.and:locked, solencid-
operated locking mechanisais lock the landing  pgear
levers in the DOWMN position,  This locking mechanism
is provided with a mechanical downlock by-pass that is
upetated by the push-button. When the weighe of the
aircraft is off the linding gear, 28-volt d.e, emeegency
hus power is direceed o the control lock solenoids which
cause the locks to retrace so thae the levers can be moved
to the TP position,

MANUAL LANDING GEAR RELEASE HAMDLES.

Yellow handles {38, ﬁgnn: -6 and 36, Agore (1-7) lo-
cated on the lower lefé side of esch fnstranent panel wnd
are labefed MAN LG, GEAR. 'The hindies’ gee used
e ortnually refease the main lnding gear door up-
locks and the nose pear uplocks, allowing: the madn gear
to lower and lock down by gravicy and air foad forces,
The noswe gear is forced dawn by a hungt:r: spring: Ap-
proximately a 10-inch pull o the stop on either handle is
required to release the gear, The landing gear cannoe be
reteacted after being extended by means of the manual
landing gear release handle. If the manval linding gear
release handle has been used to extend the gear a notation
should be made in Form 781 so that che valves will ba
repositioned prior to che nexe fight.

LAMDING GEAR POSITION INDICATOR LIGHTS.

Threy. proen Jjgh:g (35 figure 1-6_and 32, hgure 1-7)
iré instafled on rthe lefe side of the lower inscrument
panel in each cockpir. When the lights are illuminaced
the landing gear iy down-and-locked. The Hghes are
labeled TH GEAR DOWN, NOSE GEAR DOWMEN, and
BEH GEAR DXMWN. As each gear reaches the down.
and-locked position, 28-volt d.c. power from the cmer-
gendy bus is direcred thzeugh the warning light dimming
circuitl to illuminate the indicator lights, The lights are
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off whenever the gear i5 not down and Jocked except
when energized by the warning light test switch,

LAMDING GEAR SYSTEM MALFUMCTION LIGHTS,

Fed 'u..j_[n;ing iij_r.hr'b: are installed in che tramsfrarent knok
of each landing gear lever (fgure 1-13); These lights
|1rr:-'|-i|:|.l.! the ]l:]-:a-[ with & visual -.‘-Igl'lfl-l whenever the land-
ing gear s por up and locked or down and locked, The
lights roceive. power from the 28-vole doo. emergency b,

LANDING GEAR WARMING SIGHMAL.

An engine speed and pivor static eperated landing gear
warning signal s peoduced in the pilots' carphones
through the interphone system when the landing gear
s not'in the down and locked position. When the
thienttle is retarded lelow §O05E the alitude is below
L0000 1,500 feer and the airspeed s below approsi-
magely 220 koors  LAS, the waening signal will ke
enecgized. Power for the signal system is delivered Trom
the d ¢ emergency bus.

NOSE WHEEL STEERING S5YSTEM.
I'he steering system provides power steering for the nose
wheel when the asirplane is.on the ground. The nose
wheel 15 seeerable 25 d-l‘:__q_:tn:-.s elther side of center when
the wing flap lever is in either TAKE-OFF or LAND
position, Steering is .ar:n'.'-::ll:l'lp[iil'ml:.t 1.‘!}' asteer-damper it
that is hedeaulically powered und controlled through
a cable system by the rudder pedals. Mo, 2 hydraulic sys-
tem pressure from the landing gear-down line is routed
to the steering system through a solensid shut-off valve
and @ pressure reducing valve which reduces system
pressure from 3000 pai o 1500 psi. The solenoid shut-off
valve is controlled by switches on the control stick grips,
The system is irceversible in thae forces on the nose
wheel cannot be transmitted back to the rudder pedals.
Upon m:mninn, the nase wheel will automatically center
irself,
Mate
® The ground-air safety switch and relay are
connected into the shue-off valve circuit in a
wiy thar renders the stegring sypstem inopera-
tive unless the weight of the aircraft is on the
main Janding gear.
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o I the manual landing gear release handle 1s
used o lower the landing gear, hydraulic pres-
sure for nose wheel stesring i3 lose and the

I\.}'!ﬂtl:u b-tl:ﬂﬂ'll:'i .il'll;liillﬂl.'il.ri:\'f.

Steer-Damper Unit,

Tha =.|_|_'~1:1'-:i;|_mpqr unist transbarms h.:.':'lr:mli.,l: pressure (T ]
steefing force when the unit @5 pressurized ancd nose
wheel stesring it engaged, When unpeessurized, the oot
ahsorhs shock loads and dampens nose wheel shimamy,
When pressure is applied, an internal clutch engages
the wnit with the rudder cables through 2 contrel pulley.

Mote
The. cluech will engage only when the nose
wheel nnd rudder pedals are in the same rela-

give position.

MOSE WHEEL STEERING BUTTONS.

Push-buttans {5, figure 1-25) mounted on the conrrol
stick gfipﬁ enguge the nnse whesl steen nyr sysledn, When
cither burton is pressed and held, d.c. monitored by
power is direcred to a shut-off valve which clireces M. 2
hydeaulic system pressuce (o the nose wheel sweering
unig, A clutch i then cngag;:-:l hydraulically to link the
rudder cables with the steering unit when the rudder
pudals and nose wheel aee o the same relagive J_.'II:rii[i.'l:lﬂ.

vvvvv )
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B e e A A A

The nose whesl steering button is operable
oaly if d.c monitored bus power is available
and the weight of the aircraft i3 on the main

lanching gear.

WHEEL BRAKE SYSTEM.

Fach main gear incorporates a hydraulic brake assembly.
"The hrakes are self-adjusting, segmented rotor-type. The
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brake hydraolic sysiem is independent of aircraft hydeaa-
lic systems. Each brake is operaced conventionally by toe
Pressure on the rudder PI.'I'Ji'I.L'r which aee linked to mnster
brake eyfindérs. Fluid reservoirs are incorporated as pare
of each beake valve. Fluid quunticy sight gages (figure
1-39) are monnted G the front of the pressure bulkhead
and one o the bulkhead berween cockpits, Bodh forward
and aft mascer brake cylinders are serviced with hydran-
li¢ fiuid throngh their respective sight gages. No parking
brake system iy provided.

DRAG CHUTE SYSTEM.

A 6o, cihbon-type drag chute is provided to reduce
landing distances. The chute is packed i a deployment
ba;R, pog srowed o compirestent located in the lowers
vurface of the aft fuselage: It is mechanically controlied
from either cockpit, A shear link will release the drag
chure if it is deploved ot aiespeeds in excess of the shear

link serwetwral linee,

DRAG CHUTE HANDLES,

The drag chuee haodles {EH':E: figore 1-6 and 34, figure 1-7)
are located at the lefe of the lower instrument pancls,
When pulled straighe afc (ahout 2 inches) o the stop
{without turning the handle) che spring-loaded drag
chute door will epen and a pilot chuge will be deployed,
the pilot chute deploys the drag chute. The drag chute
can be released at woy time by turning either drag chute
handle 90 degrees clockwdse and polling it w the next
stop (shout four fnches). The handle is under spring
tension during the final pull to jectison the chute and
when the handle is released it will setrace o the firse
ST

INSTRUMENTS.

Mose af the instruments are F-;,:-wErEd |}}' the a.c. E.I'Idl."ur
d.c. electrical systems.

Section |

Mot
For information regarding instruments that are
an integeal pare of o particular sysoem, referto
applicable  paragraphs in  this Section and
Secrion IV,

PITOT PRESSURE AND STATIC SYSTEMS.

The |'|:i:'nr pressure wrvd “sratic SySLEmS rperabd the air-
speed indicators, altimeters, and vertical velodty indi-
catoes. The system is abso connected to the gunsight
pressare transmitters, The pitor-static head Is mounted
on i boom that cxcends Forward from the nose radome.
The head is elecerically heated by an clement in the head
that is contrislfed by @ switch on the right console o each
cockpie (17, figure 1-9 and 4, figure 1T-11). {Refer to
Defrosting and  Anti-Teing  Systems, secoon IV}

AIRSPEED AND MACH MUMBER IMDICATORS.

The indicators (fgare 1-32) consist of a4 pitot-stabic
nperated indicated airspeed mechanism which drves &
i‘.u:uiﬂ[n;,-.r to imclicate .LEEhFrEE"d an-a hxed dial, The imdi-
cator alsh containg a scatic pressure operseed altitece
mechanism which drives a meoving scale o indicate
Mach number, The gearing berorcen the moving scele
ame the alftude mechanism i5 such that Mach number
14 indicated by the pointer on the moving scale ot any
cambination of indicnted airspeed and altitode within
runre of the instrument The indicacoc operates over a
renge of S0 to 850 knots indicazed airspeed-ac alticwdes
up to 80,000 fret. The Mach number range 35 From 0.50
b 2.2, A third pointer functons as @ maximum allowable
speed pointer for a limiting equivalent airspeed of 600
tia B0 Rnoes,

Maoximum Allowable Spead Painter,

The maximum allowasble speed pointer is positioned as
o function of equivalent RE[SFCI:!!, and indicates in rerins
of indicared airspeed the specific value of cquivalent
airspecd which has been preser into the instrument,

Alrspoed SoHing Index.

A adrspeed seeting index &5 peovided to assise the pilot
in setiing @ speed reference marker. The settng of the
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index is controlled by o knob in the lower right coret.

The index 15 :I.I:I.IrLL"'i!u!:IEE‘ OVEE & TENES af 100 e 700 koots
inachicnted :ﬂr.i-]:u:w‘.'d.

ALTIMETERS.

In addition to che stundzed 1000 and 100-foot pointers,
the altimeters (&, figure 1-6 and 7. hgure 1-T) use a
LL000Foot peinter (segmented disk with an’ exrension
J1||i:|:|:-es':| which serves ns a wurniug in-di_-:ah'.ur. The warn-
ing indicator is a striped section which appears through
the segmented disk at altioudes below 16,000 feet. This
altimeter offers improved readability and gives warning
when an altitude of less than 16,000 feer is entered.

ACCELERCQOMETERS,

A thres-pointer accelerometer (30, figure 1-6 -and ‘29,
fgure 1-7} indicates pHsiIve amel nEgAve Ci-loads, In
addition to the conventienal indicating pointer there are
oo ne:n:-'hrlJ:i:l:lg !JIIE“[EE‘S (nnt for |1m5=-ivz (3-loads amd
aee for segative G-loads) which Tollow the indicating
EH:IiI.'I.[I:'].' to its maximum wravel, The rl:i:{':rn:ling |:H:'i.r'l1!l!I5
remain-at the maximen toavel pﬂ?:iti-l:rnﬁ reached by the
indicuted pointer, thus providing a record of maxinmum
Gi-loads encountered, To return the recording pointers to
the normal {1-G) position, press the knob on the lower
lefe corner of the fasiranent,

SETAMDEY COMPASS.

A-stanidby magoetic compass (3, figure 1-6) is provided
in the forward cockpie cnly for navigation if the elec-
trical system fails or 1o check the directional indicator.
The compass is located on the left side above the instru-
ment panel glareshield, and is hinged to fold forward
when not in use. Iluminaton of the sight within the
compass-case is controlled by a rheostat on the right con
sole interior lights panel {Ggure 4-12),

J-4 DIRECTIOMAL INDICATOR.

Hefer Lo :"-.‘,'ﬁ'l.-':i'ga.[in:;ns.] Equipment in Secdon 1Y,

MM-3 [MODIFIED) ATTITUDE INDICATOR.

Modified M3
10, figure 1-7) |:'|:r|;‘;-'.'i_|:|_1: the ]\ilr}t'.' with a pictorial prescn-

attitude indicators (11, figere 1-6 and

garion of aircraft actieede, The installation consists of
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AIRSPEED AND MACH
NUMBER IHDICATGR

’{'*’H;'J I m’*

Figure 1-32

iedicators mounted on the inserument panels, remotely
tocared indicator anplifiers, an M-t gyro control and an
M1 rate gyro. The indicators are operated independ-
ently by a common MC-1 gyeo control snd MID-1 face
gyro through individual indicator amplifiers. The MD-1
gyro senses pitch and bank angles wnd incorporates a
pitch and bank crecdon system. The MC-1 rate gyro
senises rape of turn, “Any angular motion of the aircraft
with respect to the vertical reference established by the
gyro is detected by the MIX 1 gyro control and elecerieally
transmitted through the indicator amplifier to the uni-
versally mounted sphiere on the indicator assembly. The
gyro is mounted so thar aircraft attitude s shown acou-
cately through 360° of zell and plus or minus 827 of
pitch. The pitch and bank ercction system together with
the rate of tuen gyoo, reduce oerning ercors o oa mini-
muom. Acocleration znd deceleration will cause slight
erenrs in pitch indications which will be most noticealile
on takeolt. lndications of aircrafe attitude are presented
by mwovement of the universally. mounted sphete which
serves a4 a background for 4 miniature aeference wir:
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plane. The hordzon is re[.-rmemud by s whiee ling on the
sphere and separages sky and carth presentarions which
are tE_L"']:n! BrEy anil i'a-t.'u.'l-;, n:sEH.:r:i'.-'l:l_l.'. Eafh the 1]-;:.- and
corth argas are mackéed with horfeontal limes in Bve de.
gres increments eanbling the pilor o determine accorate-
ly his pitch astioude up to) 82 degrees of climb or dive.
The scale ig 'E:'i:J:I:II:II'JE-:E ti :|.n1]:-IEf_'_=' pirl.'h I:“H]:-Iill:n;'ml.'nr..
providiog quick teadability within one degree of pitch
attitude, Bunk nngles are indicated by the position of the
]:ll.li::!Et ar rhae tp il the '._|'|!1.|.=rr. in relacion o the semi-
circuine bank scale around the opper half of the ingros
ment: An adjustment knob located on the lower right
gide of the inicrument permits alignmene of the hori-
eonal lines omn the sphere. with the minmture reference
atrplane, Tuming the koob causes the sphere to be elec
teically roated s that o relrll::'u:ln'-:hip beroven reference
liges and the mintature airpline may he esiablished to
provide grearer ease in maintaining a desired piech e
tude, The OFF H:z;; in the lower lefr corner of the
inscrument will be visihle whenever 2. power to the
instriment is disropted. The syscem starts operating as
soon x% LESavole me from the insorument bos s avails
..il:-lf, but the QFF ﬂ.ag wall miat recract |:|:nﬁ| a w.'lrrr_.-up
period of appreximately 1% minutes has elasped, The
OFF flag will nppear in case of & complete ac. power
fuilure. However, a slight reduction in s power, of
fatlure of certain electeical or mechanical COMTPIneEnts
within the Sy il wad ey the OFF :I'Iag Lo appear,
even thoagh the svstemis mod functioning propecly.

WARNING

It is possible that o malfunction of the actimde
gyro can be detecced only by checking fr with
the directinnal indicator and the tuen and slip
incdicator.

U}'I'l:l BECCLLOE 15 itl:f-::-m!:-ﬁ:il‘lﬂl’.l ;|1:|lurr_|:-|.|:ii:s|||j' |::-:.r thie Frj[d':
and bank crection system thereby eliminating the neces-
sty for manual caging provisions. If the pirch lmic of
2% s exceeded, the sphere will roll 180 degrees, revers-
ing the normal pesition of the sky and earth reference
ared, but sull providing an accurate indicarion of aircrafc
artitude.  As soon as the siccrafe remeens below the 82
degree limir, the sphere will roll back to its normal posi-
tion withous introducing any errors into the system.

Sedtion |

TURM AMD SLIP INDICATORS.

Conventional turn and ‘slip indicators {4, fipure 1-6-and
5 ﬁg-.ln: i-7) ate mounted on the main instmmen: panel;
Fhe. insouments are elecerically driven: by 28-vole de
poowver from the do, emergency bus,

Mote
Expect o momentary indication of a turn oppo-
site to the direction of ‘bank when originating
& [urn,

VERTICAL VELOCITY INDICATORS.

The werddeal '.-E!l.:-[‘[[:l.' indicaitors {'I:I._ Egur-u T 1
figure 1-7) are monnced on the main instpument paneds,
The indicatnrs register the rate of climb or descent in feet
per meude and are ||]'.||=r.:|n.'d 1:!:.' thie statc air Y ELEL,

WARNING LIGHTS S5YSTEM.
WARNING PAMNEL LIGHTS SYSTEM.

The warning paocel lights system gives the pilots visanl
indicarions of failure or unsafe vonditions of certain
critical  power equipment in cricital areas of aircrafr
The systom consisis of '.'l.':az'l:l-iru_g| |i§hr panel nasembling
(figure 1-83), master caution lights and resec bass (18,
[igure 1-6 and 17, figure 1-7), and the associated equip-
it Jll.l.[l.'llllui'l‘ll-l'.'il.“:p' DpreTiaLe .llnl'.-l,'.r i:-l:l.-:ulrl.l-t_'.-'pg |i.g|'|t,5:_
on the warning pancls and caution bars, The warning
panels contain placard-type warning liphts, cach having
Its oowm gperating cifcuit to indicate 1 particular condi-
mon in the aircrafe. If a failure oecurs in one of the
systems,  the warning light for char parcicular syseem
remains on uneil the failure is corrected, The warning
panel lights system is powered from the emergency de,
bus theowgh o civcuit breaker on the right forward cock-
pit circuit bresker panel. (Refer to the particular system
assnciated with each warning light in this Section.)

MASTER CAUTION LIGHTS.

The MASTER CAUTION (18, figure 1-6 and 17, fig.
ure 1-7) lighes illuminace when any of the warning
panel lights are energized. Reser bars on which the
master caution lights are mouneed, permit the: pilot o
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push ond de-enérgize the mister caution lights even
thiough a malunction continges -and tho  individual
warning panel light savs on, This permits the master
caution lights to indicate a second malfuncion if one
cecurs while the first malfenerion is sall present,

WARNING PAMEL LIGHTS.

The follewing placard type warning lighes are contained
on the warning panels: FUEL LOW LEVEL, [MNST. 0N
EMER. POWER, NO. 1 GENERATOR OUT, NO. 2
GENERATOR OUT, HYD. SYSTEM OUT, AUTO
PITCH OUT, B.C MONITORED BUS:OUT, HATCH
LIMNSAFE {or CAMOPY UNSAFE on upward ejection
aircraft), ENGINE ANTIL-ICING ON and ENGINE
OIL LEVEL LOW,

WARMIMG. LIGHTS [:;1MMIHG SYSTEM.

The warning lights dimming cizcuit provides a means for
reducing the brilliance of all waening lights from a
dngle rheostar. The warning light dimming relay coil
is connected to the emergency de bus through the
WARN LT. circuit brenkers and the inscrument bights
dimuming rheostar,

WARMING LIGHTS DIMMING RHEOQSTAT
[INSTRUMEMNT LIGHT DIMMING RHEOSTAT)
Rhecdstate on the right console lighting panels (hgure
4-12) in each cockpit fabeled INSTRUMENT, OFF
and BRT. may be used to dim the wirning lighes, The
rheostats control the warning lights in cheir respective
cockpits only. When the rheostats are in the OFF posi-
tian, as for daylight fying, full bus voleage is direcced
to the warning lights and they burn ar maximum bril-
liznce when encrgized, When the switch is moved from
OFF, the warning lights dimming relay is energized and
hus valtage is directed to the warning lights through a
dimming resistor and the lights operate at a redueced
brilliznce, Onee the sirplane’s elecerical system has bren
de-enerpized the warning lights dimming relay auto-
maticatly recurns the warning lights o full brillinnce,
regardless of the posidon of the rheostat. To ce-dim the
warning lights the theostac must be returned to the OFF
position and again moved out of the OFF Pl:l-'siti.l:ln. Tha
fire warming lights, engine air inlet temperature warning
light, landing gear warning and linding gear indicator
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lights, lights on the warning lights pancl nnd the master
caution lighe are dimmed by the wse of this rheostat,

WARMING LIGHTS TEST SYSTEM.

The warening lights test circuic provides a means of
checking warning light filaments, The warning lights
vest relay coils are tied to the d.e, emergency bus through
circnit breaker and test switches. The fire warning lights
are tesced from bartery bus.

WARMING LIGHTS SYSTEMS TEST SWITCHES.

Warning lights systems tesc switches {figure 1-13) are
located on the righe forward panel in each cockpit. (The
switches are also used to check the fucl quantity indica-
ting systemn) The test switches operate independently o
encrgize the warning lights in cheir respective cockpits,
When moved o WARMING LIGHTS TEST p-e::-itiun,
the fire warning, engine air inlet temperatere warning,
tanding pear waening, landing gear indicator, aileron
and stabilizer take-off trim indicator, AM/ASG-14 sys-
tem tatget fock-on, master caution and the waming panel
lights arc eaergized. The switches energize the lighe
through the d.c. emergency bus. On modified aircrafi
the fire warning lights are energized through the bar
rery buos,

EMERGENCY EQUIPMENT.
ENGINE FIRE DETECTOR WARNING SYSTEM.

The aircraft is equipped with a-system that gives visual
warning in hoth cockpits of an overtemperature condi-
tion in the engine compartment of the ail sectien. The
system consists of eleven temperature-sensing detectors
in the engine compartment, four detectors in the tail
section, and two fire warping lghts inocach cockpie.
The system B powered from the bactery bus through
a circuit hreaker in the clectronics compattment,

FIRE '‘WARMING LIGHTS.

Twa fire warning lights (2, figeres 16 and 1-7) are
located on each main instrument panel. The word
“FIRE" will be illuminated by these lighes if any of the
pvertemperarure detectors close, The detectors in the
enging compartment close at 430" F and those o the carl
section at $30°F. Breause of the secondary air flow used
with this engine installation it is impossible o install a
5|:{-|:||'|I:.|$|J"'.' firewall beoween the hoe and the cold ends of
the engine. Due to the high compression ratio of the
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enging, the afe end of the compresor section is as hot as
the combustion chamber of many eagines. A secondary
firewzll would not effectively separate thar portion of
the engine containing fuel and gil system components

from a high temperacore region, therefore, no overheat
watning lights have been provided.

EMGIME AIR IMLET TEMPERATURE
WARMIMG SYSTEM.

The airceaft s equipped with & svitem that gives visual
warning in the cockpits when engine air inlet rempera-
tufe incréases to a critical value. The system consists of
& wemperature-sensing detector, a warning Hghe in each
cockpit, and rwo warning  flashers. The derector is
located in the left 20 KVA, wc generator blasc mube
which carries engine inler air from the lefe duce.

EMGIME AIR INLET TEMPERATURE WARNING
LIGHTS.

Warning lights (6, figure 1.6, and 5, figure 1-7) ace
loeated gn the upper left of each main instrument panel.
The lighis are decaled EMGINE AIR INLET TEM-
FERATURE WARNING. The fashers e electrically
connected in series with the detestor and the warning
lights. The fAashers altecnarely open and close to fAash
the lights on and off whenever the detector is closed.
When the highes are on, the word “SLOW™ is illumi-
nated, The derector eloses when cn_gi_n.r_- air inler tem-
perature reaches the allowable limit. ‘The lights are
powered from the dic, emecgency bus through o circueit
breaker in the clecteonic compariment.

SURVIVAL KIT (DOWHNWARD EJECTION SEAT.

A reinforced fiberglas survival kit {figure 1-3%3) con-
tainer fits into the seat bucket, The container is divided
inro: fwe main sections. The rear section contains two
emergency oxygen bottles, a regulacor, and associaced
axygen equipment (refer to Section [V for infermation
on the Oxygen System), A hinged door on the wp of
this seceion provides access to the compenents within,
The rear section of the survival kit container also serves
as o suppore for the hackpack-type parschute. The front
section of the container holds survival pear such as pun,
food, and fishing kit, packed in a plastic bag tied to the
bottom of the container with scraps. The fronc scotion

of the concainer is covered by o door which supports a
sponge cubber cushion, The container is artached o the

f
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{;-ani:huie, onceach side, by 2 quick-release ficting. IF an
over-weater. fighe 15 contemplated, o life raft may be
stowed on the top of the plastic bag in the front section
of the container, The survival kiv release and life rafe
actuator handle, [ocated near the rghe front corner of
the container, provides a means for disconnecting the
kir from the parachute harness, a5 well 45 infating the
life rafr, Following ejection, the release handle should
be pulled before hitting. the geound, The suevival kit
gear and life rafe will separate from the pilot but remain
attached 1o him by a lanyard approximatety 20 feet long.
A life raft arming plunger located under the survival kic
prevents life raft actaation when the suevival kit is in
che sear. This-allows the survival kit release handie e e
ugec as a guick disconnect. withoue life raft acoeation
when a rapid abandonment of the aicceaft is required
on the ground, During rapid abandenment on the
grownd, the pi!l:l[ mist menonlly rélease his survival kit
parachute aetachments o free himsell of the 20 foor
lanyard apcached to' the sucvival kit

SURVIVAL KIT [UPWARD EJECTION SEAT,

A reinforced fiberglas survival kit {figure 1-33) conmainer
fits intn the sear bucker. The contziner is divided into
twe main seceions. The aft secion contiing two emer-
gency oxygen boteles, un oxygen regulator and associated
axygen equipment {refer to Section IV for information
on the Oxygen System), A door on the wp-back of this
section provides access 1o the components within. The
aft section of the survival kit container also serves as
a support for the backpack-type parachute. The forward
secticn of the container holds survival gear such as gun,
tood and. fishing kic: packed in a wurerproof plastic
bag attached 1o 2 20 foor recention lanyaed. 1 an over-
water fight is anticipated, a life raft may be stowed
an top of the plastic bag and attached o the 20 foot
retention [anvard, Tharing ejection, a ship to kit clis-
connect automatically dctuates the emergency oxyjgen

supply and arms che life rafe inflating device. Following
ejection, the survival kit release handle should be pulled
before rexching the ground, This action separates the
survival gear from the pilot and inflaces the life rafr
The survival gear and life roft remain attached to the
parachute hucness by the retention lanyard, During a
rapid abandonment of the aircraft on the ground, the
survival kit release handle may be vsed o free the priliae
of the survival kit {including the lanyard) without in-

flacing the life rafe. 2
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SURVIVAL KIT

1
Figure 1-33
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CANOPY CONTROLS

{ LHAIDIFIED ATRCRAFT
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EXTERNAL LOCK 180 LEVER: [ e e i, e
INTERMAL LOCK IhG LEVER = 321
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1
2 INTERWAL LOCKING LEVER (1]
3 EXTERKAL LOCKING LEVER

L2t B
Figure 1-34
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CAMNOPIES (NOMN-JETTISOMNABLE).

Two canopies, each consisting of @ single piéce of trans-
parent plastic, secured within frames, are hinged to the
cockpir fefrsill. Canopy operation’ i3 accomplished from
the right side, Because the primary means-of air escape
is by the downward sest sjection system, no Emergency
jettison system for the canopies is provided. Operation
of the canopies is completely manual by use of internal
and exrerpal conteols. A partiopen position is rqu:-viﬂ-m.‘l
for use when ao emergency landing is imminent. This
position 13 provided o prevent jamming of the canopies
due o structural distortion wpon impace, When either
canopy i opened to che parc-open position, sear pins
auntomatically engage: in the partsopen tracks, Thus the
canppy pingare locked berween the ends of the grooves
i the pare-open tricks wnd the sears,

i i e
o

CAUTION ]

ke R A . J.'

"['l'lf." n:am:-p:.* should st be 1:|F-E|:u:-|] ] :Ilight
except when an emergency landing is imminent
and thea oaly to the part-open position ac be-
low camopy parcopen structural limie speed.

CANOPY SEAL,

Inflatable rubber seals are insealled in the edge of the
canapy frame and sear against the mating surfaces when
]nl:kﬂ:d e J.lJ":H'i.dL' HL'iIiII!'Ig fl:hr -I.'I'_I:kr.li[ Ill:ﬁbklr:izﬂ[il:rn_ n-.l.t
seal pressurization swirch is actuated by the forward
center canopy latch when the canopy is closed and locked
and by a landing gear actuated switch when the: aircrafe
weight is off the pear, The switches operate n valve
which allows engine compressor air to inflace the seal.
Seal pressure will be dumped when the weight of the
aircraft is on the landing pear, the canopy lutching
handle is in the vnlocked position or when sear ejection
ix initiated. Elecrrical power is supplied by the dc, emer-
peacy bus.

CANOPY LIFT HAMDLES,

Black canopy lift handles (2, figuce 1-34) are welded
to yellow lift bars which are pivoted on the righe canopy
frame. These handles are designed for internal operation
by the righe hand. Movement of the handle toward the
right unlocks the full-open latch and allows the  can-
opy to begin closing. As the center of gravity of the
canopy passes over the top-dead-center, the weight of the
canopy will be felr increasingly until it comes o a rest
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on twi lifter tams which protrude through the righe
canopy 1l and hold the canopy approximately wo
inches from the sill, This places the canopy in position
s that it can be locked by the internal locking lever,

CAMOPY INTERMAL LOCKING LEVERS,

Levers (4, figure 1-34) located below the canopy sill on
the right Forward side of cach cockpit ure used to lock the
canopies in the full-closed position or to unlock chem
from the full-closed posatinn. After the rnnc_:pi:s hawve
heen lowered sothat they rest on the lifter cams, they
may he fully locked by moving the canopy intermal lock-
ing levers forwaed to the full-locked position which is
indicated by the red sheer meral indicasors locared under
the right forward canopy sills. This-is the forward end
of the Carafy internal |4;||;H|:|E lover “sproke,. A VETY
positive over center feel wil b noticed a5 levers are
moved forward, As the levers are moved Forward, the
lifter cams recract and the canopies lower by gravity to
the sill where three hooks engage three canopy hrackets.

These hoeks are designed so ehae their engagement cun be
observed by the piler to assure proper operation.

Blota
The aft canopy must be' closed ‘and locked
P!’[ur ({43 ul-:ning and I{mc!-t_i,ng the forwasrd
CADOPY.

CAUTION

s _oak_ie_ihe_o i ik &k i

The canopy opening, and closing ppEration
14 designed to work smaothly and effortlesily.
If the canopy is slammed shut or open, the sys-
tem may be damaged. If any forcing is peces-
sury to- promote hook engagement, the canopy
15 either out of nig or improperly fitved, and
corrective action most be taken hefore ﬂi'g_h:.

Canopy internal locking levers may also be used in Sight
to allow their respective canopies to go to the part-open
pesition, "This position is to be used only when an emer-
geocy landing s imminent, To place the canopy in the
part-open postton, the intermal locking lever must be
pulled to the full aft positon. This action unlocks the
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engagement mechanism and extends the lifter cams.
Extermal negative air pressure will suck the canopy open
until the part-open mechiznism locks it ahour three inches
from the canapy sill,

CANOPY EMERGENCY PULL RINGS.

IT the righr side of the cockpic is blocked it i3 possible
for the pilor to eseape or be removed from the left side.
Yellow pull rings (5, figure 1-34) located on the left aft
side of each canopy may be used to release de canopy
full open lock. After the canopy has been raised to
the full-npen pn:-si[:'r_-u, pullicg the handle will allow che
canopy o fall aguinst the lefr side of the fuselage,
The canopy Frame and hinge will vield or fail completely
when the canopy bottoms out on the fuselage, This pro-
vides a much larger exic arca on the lefr side between
the windshicld frame end the forward end of the CANOPY.
Bince pulling this ring when the canopy 1% in the normal
full-apen position will damage the canopy and canopy
hinges. it should be actuated only for emergency cscape.

CANOPY EXTERMAL LOCKING LEVERS.

An external, fushmonnged yellow lever (3, ﬁguj'{- 1-34)
provides exeernal conteol of the canopies identical to the
internil locking levers in the cockpir. [Refer to Canopy
Intermal Locking Levers in this Section, The extecnal
lotking lever is placarded CANOPY RELEASE and is
locared oo the righe side 'of the foselage below the wind-
shield, The handle may: be extended for vse by pushing
om the handle release ar che lower end and seowed o
the Aush position by pushing on rthe n]jpnl_-:f[e il

CANOPY LIFT-BARS.

Yellow canopy lift-bars (1, figure 1-34) are attached
o the righe edge of the canopies, These bars are external
controls and may be used 1o perform the same operations
as the canopy-lift handles, (Refer vo Canopy Lift Handles
tn this Section.}) The cialy ppecationnl difference is that
after the internal or external locking levers have been
untocked and the canopies are resting on che lifrer cams
or are in the par-open position, the hands are insered
under the canopy to lift the bar and caide the cunopy.
The life-bars are placarded LTFT HERE where the hands
should he inserted for lifting the canopy.

Sectian |

CANOPIES {JETTISOMABLE),

Twao canopies, ench consisting of a single picce of trans-
pHD::I:I[ pia.itfl:, spcuredd witliin !F:r:l.m&-:, reE hing&ﬂ (44 ] l.']'u:
left cockpit sills. Mormal operation of the canopies ase
CD:t‘LPJE!t!}' (SR HAR I.HI.[. {Tﬁl’tl‘idg: tj'l'lﬂ fl'lfll.'El:‘i LA 'Fll'l'.l\ridl:'d
for jettisoning the canopies in an emergency, When
jettisomed, the conopies are released from both sides and
are rased about two ioches above the canopy sills by
the canopy unlarching rhrusters. The canopy unlatching
thrusters in turn fire theé canopy ejector thrusters on che
forward ALY sills o dnsure upw:l.rl:] riacation of the
cannpies. From this point the canopies are automatically
E'L[I'IEI:Id ar the ujypeer rear, ;||!r_|wir15 them to rotate up-
ward and back. Each canopy is avtomatically jertisoned
during the pilot escape: ejection sequence by tctuating
the ejection ring on the respective seat,

CAMOPY SEAL,

Inflatable rubsher seals are installed in the edges of the
canopy frames and seat against the moting-surfaces of
the cunopy sills-and windshield o provide sealing for
cockpit pressutization, The seal pressurizstion switch is
actnared by the center canopy latch when the canopy s
down ind locked and by s landing gesr actuated swiech
wheo the aivcealt weight voff the gear. The switches
pperate a valve which' allows:engine compressor air o
inflate the seal. Seal pressore will be dumped when the
weight of the aircraft 38 on the landing gear.or when the
canopy is in the unlocked positicn or when sexe ejection
is- inigiated. Elecerical power i supplied to the switches
from the d.c. emergency bus

CANOPY FULL OPEN LOCK RELEASE LEVER.

Each canopy is released individually from the full open
position by depressing a sinall canopy lock release lever
(T, figuee 1-34) artached toa handie mounted on the
I."rﬁ]':: CAmODY Frasme) This allows the LNy B he lowered
usntil it comes to rest on two lifter cams which protrude
through the right canopy sill and hold the canopy ap-
proximately two inches from the sill. This places the
canopy im position o be Jocked closed by wse of che
internal locking lever.

CANOPY INTERMAL LOCKIMG LEVERS,
Levers (2, figure 1.54) located below the canopy sl on

the right forward side of each eockpit are used to lock
of unlock the cinopies, After the canopies have been
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lowered so thar they rest on the liftes cams, they may be
fully locked by moving the canopy internal locking
levers to the [ull locked position. A very positive over
cenrer feel will by noticed as the Pevers are moved afr
Ax the levers move afe, thie lifoee cams. recrace and the
canapies lower by gravity fo the sill where theee hooks
engage three CROAfY brackets, These hooks are -I:].N-i._gnl:d
sy that their engagement can be observed by the pilat
I @SSULe pProper operation,

i

CAUTIOM

i el ol b o]

The canopy opening and closing operation is
d:—s:'__qncn:l_ re work smonthly and effortlessly, 11
the canopy is slammed shut or open, the system
may be damaged. 1f any forcing is necessary o
promite hook engagement, the canopy 15 either
ont of ng or impropecly. Geed, and corcective
action muost be taken before flighe,

CANOPY EXTERMAL LOCKING LEVER.

An exrernal flush-mounred yellow lever (3, figure 1-34)
provides excernal control of the canopies jdentical to the
'int&'rn:l.l Irlcki:tg lewvers i the Eﬂ-l:kpil. The extermal
locking lever is placarded CANOPY RELEASE and s
located oo the rig_h: side of the fuselape below the
windshield, The handle may be extended for use by
pushing on the release: ae the lower end of the handle.

CAMNOPY INTERMAL JETTISOM HAMDLES.

Yellow tanopy jettison handles (26, Agure 1-6, and 25,
figure 1-7) are locared on the lower might instrument
panefs in cach cockpit and allow each pilol o jettson
his canopy independent of the automaric canopy-seat
epection system. Each canopy may he jettisoned with the
cjoction seat safecy pin instulled.

CAMOPY EXTERMAL JETTISOM HAMDLE,

The canopy external jettison handle located on the
teft side of the Fuselage permits Igruun-ﬂ COSCMED . PLTSOM-
nel eoocjectison the canopics for emergency entrance,
The handle cover is:labeied EMERGENCY CANOPY
JETTISON ACCESS DOOR. The "T" handle and
the: canopy internal jettison handles use the same
Eiﬂ]{&ﬂt system o fire the |.'u.|:u:lj:lEE.~|. The Jjukage is
designed so that the front canopy will fire fisst and the
rear canopy will fire appmxlmatciy % seconds [ater
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CANOPY UNSAFE WARNING LIGHT.

If a canopy is not properly locked, microswitches in the
canopy locking mechanism and dght canopy rail will
illuminate the CANOPY UNSAFE warning light to-
gethes with the MASTER CAUTION light on the
warning pangl (fgure 1-E3) of both cockpits. Power
for the warning light s derived from the emergency
e, hus;

EJECTION SEATS (DOWNWARD).

The airplane is equipped with catapuittype ejection seats:
{figure 1-35) that eject downward through escape hatches
below the cockpits. A single cacapult is mounted hehind
cach seat and contains an explosive charge which propels
the seat dowewaed. Each seatr assembly is mouented on
rails 1o permit vertical sear adjustment, Quick disconnect
ficrings. installed an the aft left side of the scats permit
single point disconnection for the mictophones, head-
sets, face plare leads, and oxygen lineg, Anather similar
Awing in the same location for each sear contatns the
C-Suit and ventilated suir hose quick disconnect,  The
seuts incorporate head reses, tie down straps, knee puards,
sl ners, aveomaric foor cetractors, shoulder harnesses
and inertin reel lock assemblies, initiator-operated auto-
mutic-opening seat belis, and throster by-passes which
provide a secondary means of firing the catapules. A
yvellow Dhring located to the dight of the headrest pro-
viddos p meany for I'I:I:II:I.I.I:].H].' :].fl!i".'rll:i.l.'l-g the cable cutder
inigiator. Below the scats and atrached to the fuselage by
quick release hooks are the escape hatches. Initiator-
r_:-pcmn;'-r] thrusters and i::i:intn:-h[xmmd catapules pro-
vide power for ejection. The seatr rails support the seats
und provide tracks which the seat stides down during
ejection. As the sears begin theic dowoward movement,
m::hanil::ﬂ i_.ﬂ:nneu!'iu:u. di srdmiledt al.l'ld l:il:ﬂ H‘-ii: eirape

hatehies,

Mate
The rigid seat style survival and oxygen kit
container is contraccor furmished equipment:
Mo l‘.-.'lr.;chutc *5"""|"F”~:""': blewlk. is tvEEEui:'Ed becavse
the aft sectiom 6f the kit has-a parachute sup-
port.. If aircrafr are furnished without ki
contaimers, sicher the MO-2 seat cushion or che
M1 eontoured seat siyle survival kic contain-
er should be used. YWhen the MM container
is used, the parachure support biock is tequired.
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PILOT SEAT SEPARATION.

The C:1 gjection sear is provided with a pilot-seat separa-
tion system which operates in conjunction with the auto.
matic sear bele release system. The. system consists of a
wind-up reel mounted behind the headrest, & nylon
webhing arrangement, an initiator and a gas. generator
Tweo nylon webs (5, figure 1-38) are routed from che
reel down the Forward face of the sear back. From
this point  the oylon straps continue  down,  pass
oader the swrvival kic and are secured to the forward
seat bucket lp. During ejection, the sear belr release
initiator fires, energizing 4 gas penerator. This genera.
por - poruates 2 windap reel which winds ghe wcbhing
nnto o cross shaft, polls the webbing taue and causes the
pilo fo b:--scpntam:l from che seat with a sling-shotr
action,

AUTOMATIC SEAT BELTS.

The cjection sear belts are equipped with modified MA-6
putomatic-opening seat beles (figure 1-37) which facili-
tate pilor separation from the sear following ejection.
Bielr opening i accomplished as part of the ejecoon
sequence and requires no-additonal effort of the pare
of the pilot. As the seac travels down the rails during
ejeceion o mechanical teip bar fres the seat bele initiacor,

WARNING

The initiatoss and the catapult contain explo-
sive charges and should be handied by qualified
persoansl only:

This is 4 one second delay initdator which, upon firing,
pru-‘lun:s-gq:: pressure which 15 directed to the bele buckle
through a flexibie hose. Gas pressure opens the buckle
which releases the sear belt, shoulder harness and te
down strap.

SEAT BELT — PARACHUTE ATTACHMEMNTS.

If the pilor is wearing an automatic-opening, aneroid-
[y pe Pa.r;y:huu:, the par.u:l'lute I:n}r.:rd anchor from the
chute.npening device must be attached to the swivel link,
A the pilor separares Trom the sear, the lanyard, which
is anchored o che belr, serves o5 a'static fine to arm the
chutecopening device, The parachute will then open at
the preset time. lapse or altitude; The automatic-opening
sear belr iz unlocked in the samc manner as 3 conven-
tinnal seat hele, and can be opened manually if automatic
ppening Fadls.
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SEAT VERTICAL ADJUSTMENT SWITCHES.

Thie seats are adjusted vertically by means of an electric
gcruntor mounted on the lower end of each catapule
The switches (15, fipure 1-35) are located on the right
side of the seat buckles. Power for seat adjoscment is
derived from the 28-volr d.o, monitored bus,

SHOULDER HARMESS INERTIA REEL LOCK
LEVERS:.

The shoulder harness inerria reel lock lever on the lefe
gide of cach sent bocker, s a l:Eln"r'l:'ﬂI!"i.ill'Iﬂ'}"rﬂ[-"Eﬂfﬂfl
device for locking and unlocking the shoulder har-
ness, The lever has two posions; LOCKED and
UNLOCKED, Each position is spring:loaded to hold
the lever in the selected posidon. An iacrtia reel, located
wit the back of each seat; will maintain & constant tension
an the shoulder steaps po keep them froom becoming
shack upon backword movement. This incroa ceel akso
incorporares 4 locking. mechanism which will leck the
shouldér biapness when o 2- 0 320G body force 15 exerted
in a forward direction; Whea the reel v focked in this
manner, it will temaln locked until the lock lever s
moved o the LOCKED position and then returned to the
UM LOCKEDR position.

EJECTIOM RIMG:;

An ejection ring (8, Ggure 1-33) located on the front
of each sear becker is the primary control for cjection,
Each sear his onlv one ejection system safety pin
{10, fipure 1:35) which is installed in the ejection ring
houstng hracker and which sateties both the ejection ring
ard !:-lil'n:ll'_j. inirinoor,

FOOT SPURS.

Feoot spurs: (9, gore 1-35) ane attached o the i!-i|l1t'h
feor and to the @jectiun seat by cables. Nommal [oot
movement 15 in no way restricred s che cables are inder
a slight 5|:|-rinj_:__ rension and reel in-and ouc freeiy, When
the ejection ring is pulled and the knee. goards rocace
from their stowed position, the cables to the foot spurs
are recled in, pulling the feet into the foor reses. As the
sear moves down the rails, 3 mechanical trip bar fires an
M- 12 initiaror which netivages the automatic seac belt and
one side of the foot fetcactor cable cutters, This will
release the sear belt ond hoth feer. A secondary cable
cutter system also is eceivated by a separnte trip bar which
fires #n aecond M-12 inidator. This initiaror causes the
nthee side of the cahle cutters 10 operate, thus insuring
font release, Eithee side of the cahle cutters, when acri-
vated, will completely release both feet,
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MAMUAL CABLE CUTTER D-RING.

All modified ejection  sears incorporile an emMergency
means for cotting the foot retractor cables, A yellow
Diring (16, figure 1-35) located to the right of the
seat head rese, has been connected to an initiaxtor which
aperates the cable cuteers, This provides o manual means
for activating the cable cutrer inltistar should the suto-
matic cable cutter system fail or if rapid sbandoament
from the aircraft is required on the geound,

ESCAPE HATCH JETTISOM HAMDLE.

A yvellow handte (4, figure 1-35), located on the right
of the center conteel stand in each cockpit, may e psed
to jettison the escape hatches in case rhe automaric
ejection system fails, Manual release of che hatch and
sear 15 ;|.n_'|;pm|:-:.|i_-.he~d |:|I1.' first pulling  the hatch escape
hendle to the stop (ahoue 7 inches). This action man-
willy jectisons the hatch and polls the pin on the catapult
free-fall disconnect. The ejection ring must then be
repulled.  This action will cause the free-full disconnect
to revelve and the initator-operated thrusoer o be by-
passed, The catapult initiaror will then fire the catapale
amid eject the seae or the sear will free fall clear of the
airceafe, When this secondary means of escape 15 meg-
pssary, the gutomatic foor cetructors, knee puards, tie-
down strap tightening, inertia reel lock, and control stick
L[OWAEE do not operate; however, if the fert-are 'I'.I|.1||I_'!d
hack manually, they will be retained in that position and
réleased in the normal manner upon ejection.

HATCH UNSAFE WARNING LIGHTS.

if either hatch s nat propeely locked, 3 mechanical indi-
creor plus a microswitch will illuminate the: HATCH
UMNSAFE warning Iight oo the w:ming rranr:l. Power
for the warning light is derived from the emergency
d.e, bus.

PRE-EJECTIOM SEQUEMCE.

When the ejection ring is pulled, firing the initistor, the
emitted gas pressure gperates the thruster which cises
the following: Raises the knee geards and deploys the
arm nets, pulls the pilot's feet into the foot rests; tightens
the tic down strap, locks the incetia reel, stows the control
stick in the forward position and dumps the cabin pres-
sure.  The cmergency oxygen supply ‘s automatically
acruated by the movement of the ejection seat during
the ejecdon sequence. The ejection ring is connected
to the inidator by a linkage having three inches of slack.
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Mate
®  The slack assores that the inidator will not Are
if the ejection fng is inadvertently knocked o
pul]td. Aldsa, the slack ia the system places-the
hands and arms in the mosc advantageous posi-
mon for a .'.:h.- Ejm.'l:il:_:-l:l,

&  The ejection ring cable is restrained by-a spring-
cartridge designed o absorb the sudden shock
nf t'.is.r il'irrn.'tl:ls whfqh muld cilase l;h: !T”I'_It o
fose his. grip on the ring,

FINAL EJECTIOM SECQIUEMCE,

The thruster fices the: catapule imtdater which, in tucn,
fires the seac catapult. Oone inch of downward rravel
oof the seat refeases-and ejects the ecape hatch, As the
seal contivues downweed; mechanical trip bars fire the
iniciacors which open: the sear belr and cot the: foot re-
tractor cobiles

EJECTION SEAT (UPWARD).

The rocker propelled vpward ejection system offers a
suliscaneial ;ld'\-.':l.nr:l.gnz owver the earhier downward ujera
tion system. This advantage Is realized whenever low
altitude efections. are arcempted.  The upward ejection
syatem has reduced che wmimmum ejection altmde o
Efuu:ll'l elevation pt-::-'ri.ll-td. that i1y :l.il.'.1|:lE'El:|. between
P2 KIAS and 300 KIAS s achicved before cjecting,

All upward  ejection seats  ineorporite: a pilot-seat
separation  device which eliminates the problem of
Ylicking. free'’ of che seat afier ejection, The seac afso
incorporates an eection ring, headrest, knes goards, ver.
tical sear adjustment, afns nels, dufomEtid fooL recractorns,
autematic foot retention separation, shoulder harnoss,
inectia ceel lock assembly, and an imitiator-operated auo.
mtic opening seat-belt, An initiator operated thruster
aned @n il'l:iftiltl'_lr -::-Fe_‘.r;llu-r] 1:.:!:;||'||.|||: ]'.hl_'nﬁdc in'iﬁ||| pireres
for ejection. The seat rails support the seat and provide
tracks which the seat slides up during ejection. At a pre-
determined poing o the upward trvel of the seac 2
tocker charge is igmited by che inival charge which
provides additional wpward thrust o the sear. Quick
disconnmect Actings installed on che battom of the survival
Kie permit single peint disconnection forthe microphone,
headrest, face plate lead and pressure suic oxygen' line.
A :I-ltl:fl:lg om the lefe side of the seat contains the Gosue
and ventilated suit hose quick disconneer.

Section |

Anothers fitting on the right side of the sear contains
e diloger  deminnd EVSLE digconnece, - A .\.é:\-:_:-nd:trlr,-
h:u!‘:uj:l ,}_}lst-&lm -:'t-p-eru:[elﬂ |:l_'.-' l:iiE r.iugﬂ! ]!lull af thee Qil’:l.'l{-tln
ring fires n ene-sccond delay initiacor into the catapult
aredl 0 two-second |:|.|;:|;}' imitiator info the fooe cahle
cutters. A yellow D ring located on the right side of
the headrest provides o means for manually ncrivacing
the cable cuter initintor.

Mote
[Ige oof tmenrrece sear cushions oc kit incranse
the chavces of back injucy wpon ejection or
crash landing. The rigid seac-sovle survival and
DNVIE kit contwner 15 contracoor furmashed
equipment. Mo parachute sepport block is re-
quirced because che afe secoon of the kic has
a parachute support. It atrerafi ore furmished
withaout kit containess, eitiver the MMO.2 sear
cushion or the MD-1 contoured  sear  sovle
survival kir consminer should be wsed, When
the MD-1 container 35 wsed, the pacachute

support block is required.

FILOT-53EAT SEPARATION 5YSTEM.

The: C-2 gjection seat 15 provided with o piloteseat
separation system which operates in conjunction with
the nucomanc seat belo release systern. The system con:
sides of “a 'I.'-'iﬂd-IJJJ ceel mounted bekind the headrest,
a nyvlen webbiog arrangement; an initarer and 4 pas
Beneratir, A .'.-'inz__r'lr n}'lq:-n weh |::_J=| Flgl.lr{: 1-%64 ) 1%
routed from the ceel half-way down the forward face of
the senr back, From this point rwo separate nylon straps
continue down, pass ender the servival kit and are se-
cured to che forward sear bucker lip, During ejection,
the seat belr release initiator fires, encrgizing a gas gen-
erator. This penerator actustes a2 wind-up resl: which
winds the webbing onto a ceoss shaft, pulls the webbing
tiaue and czuves the ]'.-irru' o he .'.'-E]:nrl.r:u'r:-:l from the sear
with a sling-shot action.

AUTOMATIC SEAT BELT.

The ejection sexe s equipped with o modifisd MA-6 auto-
||:'|.'|l'i{‘-|.'|pE'r!|i|:|._g seal belr {ﬁgnru l-_'-?]' which faclitntes
pilor separation from the sear following ejection. Belr
apemng 15 cutomacically accomplished a5 parc of the
pormal  gjection sequence and requires oo additignal
effort on the part of the pilor As the sear teavels up the
ratls during epection, a mechanical trip bar fires-a one-
seeond delay initiator which actuates the foot cahle cut-
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ters. This inidator fires & second initiator which
passes grias pressure 60 the war hale buckie and relenses
the sear bele and showlder harness, The second initdacor
also fires a mas geaerator in the pilotseat separation
AVKIEM, {Befer o Pilor-Seat Sc:[l;rn.l;:'n;m E—}fsl;em in this
Secticd, ) 1F the primary onesecond delay initiator Tails
tes fire, o secondary two-second delay initiavor fires, The
secondary iniriator which fires: when che ejection ring
i ]:u“ed will -:rn]}f actuie th& :F-;_:-I:If cilble Cutiers. Tix
this case there will be no avtomatic sear bele telease,
the pilor-sear separation will nor operate, and the pilo
will be required o monually release che sear belt and
push feee of the seat after ejection,

SEAT-BELT — PARACHUTE ATTACHMEMTS.

[f the prlot @& wearing an automatic-opening ancrodd
type parachute, the parachute lanyard anchor from the
chure-opening device must be artached to the swivel link
of the lap belt, As the pilog separages from he. sear,
the lnnyard which is areached ro the belr serves as a
static ling to arm the chufe-opening device, The para-
chute will then apen at the presec ime lapse of abritude,

SEAT VERTICAL ADJUSTMENT SWITCH,

The seat 5 adjusted vrrri::!l}' by means of an electric
petuntor mounted  on the lower end of the catapulr..
The -switch is located on the righe side of - the scac
backes, Power For séat adjussment s derived from the
2&-volt dic monitered bus.

SHOULDER HARMESS IMERTIA REEL LDCK LEVER,
The shoulder harpess ineetia reel lock lever, on the
lefr side of the seat bucket, is a conventionally operated
manual device for ]-e:.l.'l;.:'ini; amck un|u:_'1:ing the shoulder
harness. The lever has two positions, LOCKED and
UNLOCKED. Each position is spring-loaded to hold
the lever in the selected position. An inertin reel, lo-
cated l|:'|.¢ back  of 1.|:|.-¢ seat, will smadntain a Consiank
pension on the shoulder straps o keop them from be-
coming slack upon backward movement, This inerria
resl also incorporates o locking. mechanism which will
Ik the showlder harmess whes a 2 or 3 G h:‘:u:l‘-.- force
has been exerted on the haroess in 2 forward direction.
When the reel 15 logked inthis manner, i will remain
locked wniil the lock lever is moved o the LOCEED
position and then retrned w the UNLOCKED po-
sitiom,
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EJECTION RING.

An ejection ong (7, figure 1-36) located oo the front
of the seat bucker is che primary control for ejection.
The ejection system safety pin (8, Agure I-34) s in-
stalled-in the ejection ring housing bracke.

FOOT SPURS.

Foor spurs-attached (o the pilogs shoes are attached
the ejection seac by cables. Normal foor imovement i3
in ao way restricted as the cables are under a slighe
spring tension and reel in and our freely, When the
:jm’.l;:i:}n rin#; L'. |'||.|.||f|.'-|.:| and ‘r|:||.: knoe Euﬂ.l'\dh fotate froat
their scowed position, the cables 1o the foot spurs are
reeled in, pulling che fect into the foot rests. As the
seat moves up the rails, a mechanical trip bar fires 2
onesecond delay initiator which aceivates the foot cable
cutters and actuates the pilor-seat separation sysiem. A
secomdary back-up cable cuteer system with @ two-sec-
and d:ln}' iniHatnr also Ares .I.IJTIIITI.ﬂli'l:iI.I.tJ.' when the
ejection ring 15 pulled,

MAMNUAL CABLE CUTTER RIMG.

All ejection seats incorporate an emergency méens for
cutting the foot retractor cables. A yellow T fing
(2. figure 1-30) [ocated o the sight of the sear headrest
has been connecoed to-an inigator which operates the
cable cotrers. Thiv Fm::-'.'idu n manpal mesns for act
vating the cable cutters initiator if a rapid abandonment
from the aircrafr is required on the grownd.

OME-AND-ZERQ SYSTEM.

In order o provide an improved low aldwde escaps
capability, & system incorporating a-one-second sear belt
detay and 2 zero-second parachute delay {one-and-zero
syatem) 15 provided for ejection seat escape systemis.
{This syseem is applicable for both upward and dows-
ward ejection seags.) This system makes use of a detach-
ahle |.u.11_1.':|.rrJ thiar connects thie Fa.r.ac'hul:l.- timer knoh to
the parachute Dering. At wvery low altitudes gad aic-
speeds this zero delay lanyard must be connected to
provide parachute actuntion immediaely after ‘separa-
tion.of the pilet from the gjecton seag, At ocher alb-
tudes and airspeeds che lanyard MUST BE DISCON.
MECTED from the D-ring o allow the parachute timer
to actunte the parnchute below the cridcal parachute
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ZERO-DELAY LANYARD

UsERR D

Flgure 1-38

opening speed and below the pardchute timer alticude
setting. A ring attached to the parachute harness is
provided: for stowage of the lanyard hook when it is
not caonnected to the parachute D-ring. THIS HOOK
LP and UNHOGOK OF THE LANYARD MUST BE
DONE MANUALLY BY THE FILOT, An illostration
af the hook, figure 1-38, depicting the feoked and ro-
hooked conditions, is provided for information P pses
only, The lanvard configuration is one of several which
will be in service ose. Although each type Fanpard
differs in appearance, the hook and aﬂ:ucl‘ljng positions
are similar, The following requirements are mranaatory
for i with the sneand-zero Efcape system:

Before take-off, the lanyyard must be hooked W b0
the D-ring. A check should be made as part of the
pilit’s cockpit check sequence prior to take-off, to insure
that the lanyard i3 connected. Afcer take-off the lanyard
must be unhooked and stowed by the pilot, after passing
theough the minimum safe cjection altitode for his
particular escape system. This minimom ejection altivude
must be determined by the pilot from figure 3-5.

Sactian |

Fid=p<Ja 3]

| WARNING I

The lanyaed muse be disconnected whenever
operating ac high alimdes or airspeeds in
order that the safety-delay provided by the
parachure timer-aneroid will not be overridden,

Before landing, che pilot must hook the lanyard prior
to rexching the minimum safe ejecton altitade for his
particalar escape system. When the pilet’s flighe duties
necessitate  hooking and uwnhooking che lunyard ot
alrirndes |!'|.i.Ei|.ET than those t_pc-ri[u:-l:l in the preceding
paragraphs it should be noted that with the one-and-
gero system the safe ejection speeds for the various
parachute configurations are as shown in figure 3-6.

AUXILIARY EQUIPMENT.

Information concerning the following puxiliary equip-
ment 38 supplied in Section IV Air Conditioning and
Pressurization System, Defrosting and Rain Removal
Symrem, J'-‘n.nl."-i-l-r_ing systems, Communications and . Assg-
ciated  Electornic  Equipment, Lighting Eguipment,
Oxygen Supply System, Navigation Equipment, Arma-
ment Equipment, Pressure Refueling System, and Mis-
cellapeoius Equipment.

1-57



Saction |

SERVICING DIAGRAM | |

SPECLFECATIONG

194 MIL-F5624 { N3 ALTERMATE FUEL)
oL
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1. C4 1104041

\ 4

1

WATER BOILER FLLER

HYDRAULIC BRAKE
SIGHT GAGE AMD FILLER
FOR FORWARD COCKMT

EXTERMAL ELECTRICAL
POWER RECEFTACLE

ssnd i FEFe

GROUMD TURBIME
COMPRESSOR RECEPTACLE
AUTOMATIC START
I:'DH'I'R'FI'!L VALVE

COXYGEM FILLER

FH-8-1-10

Figura T-39
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HYDRALULIC BRAKE
SIGHT GAGE AMD FILLER
AlR-REFUELING FROBE & FOR AFT COQCEPIT REFUELIMG WELLS QIL P STICK

* AIR REFUELING PROAE, - i 1

FORWARD. RERIELING WELL . -
ARD REFLELING FRE-CHECK . 2t ; .
SWITCH PANEL ARE INSTALLED 1 ! .
ON AF SERTALS 57-1308 AND  ® ..
SUESEGUENT DAY - Py

REFUELING PRECHECK HYDRAULIC SYSTEM HYDRAULIC SYSTEM FILLERS,
SWITCH PAMELS CIUANTITY GAGES AMD ACCUMULATOR AND
FE-1-1-3F BEEERD: LINES FRESSURE GAGES

1-69, 1-70



T. Q. 1F-104D-1 Section |

TABLE OF CONTENTS

Page Pape
PREPARATION FOR FLIGHT ........... s ERESE s e o = 224
FRERTIGHT CHECK . ia i sii 550 b s s 2.3 AFTERBURNER ﬂFmeN ....... 225
BEFORE ST."!-R.TWG e B o R e U P 240 FLIGEHT CHARACTERISTICS ..., farmm DR
STARTING BNGEIE. . . oo s i e 210 I e o it e .'z.z.ﬁ.
GROUND ‘GPERATION ..\ .. 1.0l s BRI LG . 226
BEEORE TARIING ... 111 S ;;:E':TEND TR ;;‘
e LT S e BN oAEGNREL O SRR 233
BEFORE TAKE-OFF . .. oo 2-18 AETER BRI oy o e TR S
e L S T R e e L N 1 0 i s o e e 246
AFTER TAKE-OFF —CLEIME ..., 0oo0h .0 02523 BEFORE LEAVING AIRPLANE R,
T L e e Rt D P e e RPN v CONDENSED CHECK LIST . ... ....... )

PREPARATION FOR FLIGHT

FLIGHT RESTRICTIOMNS.
Hefer o Section ¥V in Confidential Supplement; T. O 1F-1MI:1A for detailed airplane and engine
liimsieeions,

FLIGHT PLANNING.
Refer 1o Appendix | of Confidential Supplement T O, 1F104D-1A o determine the fuel quanticy,
engine sertings and aispeeds that are required to complete the mission.

TAKE-OFF AMD LAMNDIMNG DATA CARDS.
Refer to Appendix 1 of Confidential Supplement T. O, 1F-1041-1A for the information: nECEssATy to.
Gll put the Take-off and Landing Daca Cards before each flighe,
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P SOl D

Figure 2-1

PREPARATION FOR FLIGHT connnuep

WEIGHT AMD BALAMCE.

Refer to Section V for weight limitations. For loading information, refer ro Handhook of Weighe
and Balamce Draga, T, 0L 1-1B-40,

PREFLIGHT CHECK

BEFORE EXTERIOR INSPECTIOM.
1. Check Form 78 Fur engincering stars and: secvicing.

EXTERIOR IMSPECTIOM.

e e e g

Each tip tank has tweo fillers, one for each comparmment. Tf a flight is ncces-
sary with pactially filled |,'1]'I tanks, the forward compariment most be filled
first. Filling the aft compartment fiest would result in a tip rank afc center
af gravity and the possibility of tp tank flutter.

2-2
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EXTERIOR INSPECTION

R

RIGHT FORWARD FUSELAGE

CANGPIES UNLOCKED, EXTERNAL HAMDLE IN DETENT
ELECTRONICS COMPARTSENT COVER - SECURE

OREN ELECTRIGAL LOWS GENTER - CHECK CERCAIT BHEAKERS
RAM AR TUREINKE = SECURE, NO LEAKAGE

AR CONDITION kG RAM ALR SCODF, NO DEERM:

ERGIME | KTAKE DT - UNDRSIRUCTED

ERGIME |NTAKE DUCT [NSPECTION DOCE- SLCURS
NAVIGATEON LIGHTS < UsDAMAGED

RIGHT MAIN GEAR

LAND NG GEAR DOORS USLOCKS, COCKED
GROUND SAFTY PENS - REMOVED
LAKID NG GEAR DLIMP WALVE-SAFETIED
DOWNLOCES |N PLACE {KNGS ON DRAG STRUT DOWN|
SHOCK STRUTS EXTENDED [ 142 - 1 314")
LANI | Wi; GEAR LIGHTS ~SECURE AND UNDAMAGED
CHECK FOR CLEARANCE DETAEEN WHEEL AND TIE R0 @) LeFT WING
WHEEL BRAKE LINES SEEURE, ND LEAKAGE, SELF ADJUSTER LEAME AS STEP 30
EXPUSED MOT LESS THAN 14" =
TIRES = INFLATION, CONDITION AND SLIPRAGE ﬁ
LEFT MAIN GEAR
RIGHT WING [SANE A2 STEP RIEHCEE
LEADT NG EDGE FLAP AND TIP -COMDITRON, M0 CRACKS o ey SR HLCERL BERE UET
R DISTORTIGNS ;
ATTACHNENT OF EXTERNAL STORES SECURE, SCRERAL CONDITION
AILERCH ANE TRAILING EOGE rl_,n.p-nn!-::-l:frm-:, MY CRALKS 9 LEFT FORWARD FUSELAGE

OF DISTORTEONS FUEL FILEER CARS -SECLRE

NAVIGATION LI GHT = LREAMAGED

ERGIRE | KTAKE DECT [HSPECTION DODE ~SECURE
ERGINE |NTAKE DUCT - NGBS TRULTED

SINGLE POINT F| LLER CAP -SECUIRE

RIGHT AFT FUSELAGE | AF SERTALS 57-1300 AN SUBSEQUEN |
Ticks = AIR REFUELING PROSE - SECURE {1F |NSTALLER)
BLUGW DUT PAKEL -SECURE

SPEED BRAKE ~CONDITION, CONMICTIONS. NO LEAKAGE * RERUIELING PRECHELK SWITCH COVER ‘SECURE

RANTEAT 108 LIGHTS -LNDAMAGED
) NoOsE GEAR

DRAG CHUTE - INSTALLED

VENTRAL FIN FOR-ALIGNMENT GROUND SAFETY PIM - REMIVED
SLIS50RS - PROPERLY CONNECTED

EMPEMMAGE DOWNLOCE = FULLY INGAGED 1N SL0T

VERTICAL AND KORIZONTAL STARILIZERS AND YAW TAXT LEGHT - SECHRE AN LNBRUEEN

DANPER - SECURE. N0 CRACKS OR 01STORTIONS SHUGK STAUT - EXTENDED 2 | NCHES

EXHAUST NOZZLE FLAP LINKAGES AND SEGMENTS -SECURE, TIRE = INFLATION, CONGITION )
WO CRACKS OR DISTORTIONS O 01L LEAKS FEAT EIECTION RATCHES - PROFERLY SECURED

AFTEREURNER SPRAY BARS, FLAME BOLDER AND LINTRS - ‘B A ET L AR CHAFT.

WISHALLY CHECK RIGHT TIP AND PYLON TANKS,
IF INSTALLER, FOR FUEL EEVEL AMD AMOLINT

CREE B T T T

CONDITION, N CRACKS OR BISTORTLONS MNOSE SECTION

IMFRA=RED SEGHT WINDOW = UNDAMAGED

RADONE LATCHES = SECLIRE

PITOT HEAD - SECURE, COVERREMOVED, OPENINGS CLEAN
FITCH SENS0R VANES - FREE TO MOVE, GLIARDS REMIVED

LEFT AFT FUSELAGE

WAWIGAT ION LIGHTS -UNDANMAGED

SPEEL ERAKT -CONRITION, CONKECT 1085, WO LEARAGE
FYCRAULIGC SYSTEM ACCURMILATOR PRESSURES 10D £ 25 F31
HYDHALLIC 5YSTEM MANUAL SELECTOR VALVE - SAFTIED 1N
WUMBER: 2 POSITION

LI ]

= INTRALLIC SYSTEM QUANTITY GAGES AT FHOPER LEVEL
v HEAT EXCHANGER FOR CRACKS ORDISCOLORATION, CHICK
# ENGINE DIL D] PETICK COVER - SECIRE FLAG [0awn

Figure 2-2

2-3
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PREFLIGHT CHECK conminuep

Pecform exterior inspection as outlined in Figure 2-2 and make the following addiicnal checks in
|'|r_|¢|'| |,:||-:'|:]!|EI:5'.

. E'.:ump:ies — Checl,
Check for cracks, cleanliness and distortion.
2. Sear free fall linkages — Secure. (1 fmmodified aircrade.)
3. Manunl cahle curter D-ring — Secure.
4, Ejection hatch reledse mschanismy — Secure,  (Unmodified aicerafe)

. |:'jr:4.'|::i-::-r| :I'i:l:li:.\ in ]‘ll:lii.liif.ll'l and 'meEI:}' |:I':i1'|5- imstnlled — Clieck,

WARNING

Care should be taken to insure that ej2ction tings are in proper position and
that safety pins are properly installed in the ejection ring housing bracket.

&, Shoulder harness steaps — Check.

Ejection seat and seat belt initiator hoses — Inspece general condition.
8, Survival Rir emergency oxygen !‘ll'l.'s:iu:rt—{.]:luc:l-..

9. Flashlight, maps, reference books and personal gear — Check

WARNING

® Do not stow items such s maps, navigation kies, flying clothes, ote, under
the survival kit cushion and under an? arcund the cjection seat. This prac-
tice can interfere with the normal eperation of the scape system,  This
foreion materal, in the event jection becomes necessary, could restrict
separation of the man and kit from the seat, or preclude proper gjection
CETaLien,

o If any safety wire is broken, do not fly airceafr until cleared by maintenance

personngk,

10: Landing gear levers — Dhown.

AFT COCKPIT CHECK {SOLO FLIGHTS].

The following aft cockpit inspection must be macle hefore solo Aights.

I, Seat belt, tie-down strap, shoulder harness and all personal leads — Secured.
2, Circuit breakers — In,

3, - Stability control switches — QN

24
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PREFLIGHT CHECK conrinueD

4, Fxrecnal  stores celease selecios - switch — OFF.
5. Fuel  shoteoff sentch = 01,

Radia conteol transfer switches — Forward,

o

-

Auxilizey teirn control switch —NEITTRAL
. Auxiliary teim selecoor swineh —3TICK. TRIM.

P TR S N T

D oot wse the aoxiliary, ifim control without h:.u:lraulin: pressure as this

may damage the trin mowors.

U, UHF command radio — OFF.
10, Wing fap lever — UP,
11, Throstle — OFF (Check),
12, Speed brake switch— NEUTRAL
1% Exhaust norzle control switch — AUTCY {guacd down).
14, Landingand taxi lights switch — OFF.
15, MY swiech — AUTO (puard down and safetied),
16, Dirag chote handle — Stowed.
17. Manual landing gear release handle — Srowed.
18: Ram air oerbine cxoension handle — Stowed.
19, Radar —STANDDY,
20, Escape harch jectison handle— Stowed. (Unmaodified aircrafr. )
21, Canopy jettisen handle —Stowed. (Modified aircraft.)
22, Face plate heat rheostar — OFF.
23, Generstor switches — WNELTRAL [(Guards dawrnr),
24, Burvival kir oxygen supply lever — (¥FF.
25, Diluter demand oxygen supply lever — OFF.
26, VHF pavigarion radio — OFF.

27, Ram air scoop lever — CLOSED.
Press the button on the ever and make sure lever s in che Fast detont.

28, Pitch sensor and pitor hear swiech — OFF,
29, Thusderseorm lights switch — OFF,

0. Circuit breakers =TT

3l. Afr eanopy — LOCKED.
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PREFLIGHT CHECK CONTINUED

FORWARD COCKPIT CHECK (ALL FLIGHTS).

For dual flighes, all items marked with an asterisk must be checked in the aft cockpit also.

* 1. Foot reccactors — Actach.

¥ 2. Seat belt, shoulder harness; tie-down strap and parschote lanyard anchior — Fasten,

WARNING

Failure to acack the straps in the following proper sequence. mzy prévent
separation from the ejection seac after e jecrion.

r. Place the righe and lefr shoulder harness foops aver the manual release end of the swivel link,

b, Pluce the tie-down strap foop over the manual release end of the swivel link.

¢. Place the sutomatic parachute linvard anchor over the manual release end of the swivel link.

d. Fasten the seat belt by locking the manuwal release lever,
F 3. Feroodelay lanyard — Hook.

Maota
The hooking of the rero-delay lanyard s af the pilet's discretion dunng
afrerburner take-off. It musc be poted that if low altitude ejection is
artempted wath the zero-delay lanyard unhooked, an additional one second
delay will be experienced before parachote deployment

* i, Oxygen hoses o fice plate and pressure soit, other personal leads — Connecr.

Connection of personsl equipment should he done with the assistance of r|1:.'|,[i.ﬁﬂ:] personnel.
Refer o Dxypen System in Secrion IV,

WARNING

Do pot attach any personal equipment leads o the metal clips: previously

wied to hold the arm restraining net. Swch action may delay separation from
the seat.

# 5. IF pressure suie is oot wied, head set, oxypen mask, G-suit— Connect.

1f the pressure suir is not vsed, the personal leads locared on the rghe rear of the survival
kit should be removed and stored in che kit

. MA-Z or MD-3 excernal power unit — Connecred and ON.

o 1
The batrerics can be vsed for efectrical power during preflight checks and
:nginc Hrlrl:ing'. however, if an external elecrrical powee source w5 availahle

it should be wsed. This will prolong batrery life and provide fuel Sow and
ol lnl:ﬂﬁur-& ilzd.iml:i:}ﬂh rlu'l.'_i:ng r_ng[n: -start,

#  MASTER CAUTION, INST ON EMER POWER, HYD 3YSTEM OLTT,
AUTD PITCH OUT, MO 1 AWND NO, 2 GENERATOR OUT and ENG.
OIL LEVEL LOW lights will illuminare unel engine is started.
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PREFLIGHT CHECK continueD

7. Ardmude indicator — Check,
d. Warning OFF flag retracted within 219 minuces,
. Horizon line for proper attitude and freedom from oscilladon (enecgized).

. Horizon line for proper résponse (o trim. kook,

WARNING

If the warning OFF #flag requires longes than 236 minutes to retrace; or if
any sciliations are noted on the indicator after the OFF flag has retraceed,
a pssible matfuncrion exists, Either of the above is canse for rejection of the
indicatsr-and should be coered in Form 781,

* B, Eeft console circuit breakers— In,
¥ o0 AndGosaie valve — As desired
Flk Radio control cransfer switches — As desived,
11, Auto-pitch control system cot-out switch — ON and safetied,
¥12. Seability contral switches {roll, pirch, and yaw) — ON,
13, Direciional toim cheostat — Centered,
14. Missile fining sclector switch — SATE,
®1%. Extermal stores release selector switch — QFF.
L. External fuel tank selector switch — As required.
170 Vel shot-of switch — 0N,

18, External tank fuel and air refueling selector switch (AF Serials 57-1329 and subsequent) —
As reguired.

19, Air n:t'urEir:g indicutor light (AF Serials 57-13#9 and subtequent) — Push o pest,
#¥20. Auxiliary trim control switch — NEUTRAL,

*11. Auxiliary trim selector swicch — STICK TRIM.

i A

cron ]

R ok

® Dw not wse auxiliary trim control withouor hydraulic pressure as this may
dE:ll::g-u the frim moross.

& Do mot attempt o move control stick without I'l?':h'ﬁ,uiii_' pressure,
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PREFLIGHT CHECK conmNuep

3-8

a7,
¥13,
%24,
w35,
Ll
2T
wid
a9,

AL
*11.
®32,

#33,

33,
bt
*37.
*1B.
w30,

w40,
4l,
®42,
b £ P
i,
45.
At
47,
w48,

49,
*500.
*51.
mE2
bt

5.

T. 0. 1F-1040-1

IJHF comumeand cadio-— As nqui:l:d.

Exhaust nerzle conrrol switch — ALUTO, (guard down).
Wing flap lever — UP {check indicator).

Throttle — GOFF {Cheack ).

Speed brake switch — MEUTRAL

Red landing gear warning light off — Check.
Green landing gear indicator lights on — Check.
Landing amd o lghis swicch — OFF.

Engine anti-ice ‘switch — OFF,

1GY switch — AL (puard down gnd safetied).
Dra!_r. ctiute handle — Stowed.

Manoal [anding gear release handle — Stowed.

Gun sight targer span selector switch — As desired.
Cyun ﬁghl; mechonical CiLp sonitch — CAGE.
Acepleromatur — Se1,

Clisck — Check.

Airspeed sering index — Set as desired.
Aleimeter — Sep ot Aeld elevation.

WARNING

It is possible ¢o pogate the barometric set knob through foll eravel so that
the 10,600 foot pointer is 10,000 feet in error. Special areation should be
piven the altimeter (o assure thae the 10,000 foot pointer is: reading cor-
rectly.

Raddar — Srandby,

-a.i.:I'II:L'iI'Ig giariteh — l_..l‘FF.

Armament . pancl security — Check.

"n'.!l:-"n:a]'_u:lﬂs selecear swaich — GLMN or. ax rﬁ.]uimd.. (AF Serials |.'l:'i|:|-1' [ 57-1321.%
Cun clearing switch — QOFF. (AF Secials Prioe to'57-13210)

IR sight switch — (OFF.

Reticle lighes rheostac— Check. (both lights),

Camern shucter selector switch — Ax desired,

Hatch jettison handle — Stowed., {Unmodified aircraft.)

Canopy jettison handle — Stowed.  (Modified aircrafr.)

Face plate hear rheostai — As reguired.

Hydraulic systems pressure gage sélector switch — Mo, 2,

o air furhine exdension handle — Seoweed,

M. 1 and Mo, 2 generator switches — NEUTRAL (guards down).
Canopy defrosting lever — As required.

*55,. Fuel quantity and fuel indicating system — Check.
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PREFLIGHT CHECI CcONTINUED

®86. Warning light system .test swicch — WARNING LIGHTS TEST.
#57, Oxygen pressure gage— 295-315 psi,
#58,  Liguid oxygen quanticy gage — 9-10 liters,
#50, Oovgen systemn — Checke
Hefer to Oxygen System Preflight Check in Section IV,

Maote

If the diluter demand ooygen system is not to be used, the supply levers on
the uxygen regulator panels must be placed in the OFF position. IF lefc in
the ON pasition, the regulators will automatically sllow positive pressure
axvgen fAow shove 25,000 feer cockpit altitude, which will rapidly deplete
the oxygen supplv.

#60, VHF navigation radie — OFF.
51. S.LE. panel — As required.
G2, 1EF master switch —OFF,
#53. Interphome conteol panet — As desived.

#64, Ram air scoop lever — CLOSED (lever in last deteat).

CAUTION

H

It is cecommended that the ram adr scoop bever be placed o CLOSED during
the preflight check and be kepr ar CLOSED for all ground operation. This
will Em:.-n.-id_-e sufficient cooliog wr for the elecironic tq_'llllpmtl'.lt. If the ram
air scoop is opened on the grouad, the sepply of cooling air to the elec
tromics compartment is shut-off and rhe electronic eguipment may reach
avertemperature limirs,

65, Air refueling probe light switch — OFF. (AT Serials 57-1329 and subsequent.}
&6. Engine motoring switch — (VFE.
*57. Thunderstorm lighes switch —OFT,

68, Ventilated suit blower swioch — As desired.
#50, Interior lights cheostar — As desiced,

70, Bxterior Hghts swinches — As desired,

71, Covkpit hear rheostat — AUTO (position as desiced).
*#72. Pirch sensor and pitot heat switch — OFF.

74, BRain removal swicch — OFF,

74. Dirccrional indicator funition selector swirch — MAG,

#75. Right console crcuie breakers — I,
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BEFORE STARTING ENGINE

Before starting enging, make sure danger areas (figure 2-3) fore and afe of the airplane:are clear of
J.II."l'.'il:'llIH:IE'I.I ai:‘r.‘:.dﬁ, annd vehicles. The boun d:r}' |F:_'.'Er control utlet for the inmke ducts on each side
of the lower fuselage will have a strong suction when the engine is started whith may be strong
enough to draw ardicles of clothing or loose equipment into the engine. Start engine with airplane
heacling inte the wind when practicable. An cxternal poveer source will be connected when starting

the ungi:lu unless an emergency condifinn pwises,

-

CAUTIOM ]

AT T RO T R S T SN,

® The starter is limited to 1 minute of continuous. operaton, afoer which
2 minuctes must be allowed for cooling hefore wsing the starter again,

® The auto-start control cable between the airplane and the soto-start control
valve muse he connected so thar the scart swirches conteol starding aie. IF the
auteestart control cable is nor conpnected, the pilot has no control over starc-
ij:g air in the event of sgarier 1:1.'=r'.r.|eul.:|. ]'{-uF_s-e_-:rer:I EAPOSUTE TO uwr';;pcr:ﬂ
conditions (above 40% rpm) will cavse sarter faiigue and subsequent dis
integration of the starcer. This can resule in serious damage to the airplane.

STARTING ENGINE

2-10

Qecasionally it may be necessury to stare the engine withour the recommended pround starding equip-
Erbedil. B:'.is.i.l'.'ﬂ.ﬂ}' these ave three Ly pees of starts that can be made. The :I:u_ll_uwing chare is Prfs:t:nn::l
o show the difference berween the AUTOMATIC, MANUAL and BATTERY stacr, and how exise-
ing equipment may be utilized to effect stare.

Tyte of Awta-Srart Contral Afr Lo freenior Exlernsl Elechricad

Stard Cable Compected Cowereciod Fategr {osaesing
Aontomatic Yes Tes s
Manual N ¥ ey
Bartery Yes or No Yes T

The normal recommended starting procedure is defined as an AUTOMATIC sgare, If o MANUAL
or BATTERY start is to be attempeed, the procedure is basically the same as the AUTOMATIC start
with the exception of the following considerations:
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WARNING
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STARTING ENGINE CONTINUED

MANUAL START.

Without the auco-stare conrtrol cable connected, no sutomatic cockpit control 15 available to conteal
starting air. The procedures are the same a6 an automatic stare, except that starting air should be
lmp_p]:i{'-:[ Fl.'.iﬂl' o actunting the start swicch.

b CAUTION

-

el ol e

When the quto-start control cable is not connected, the pilot has no control
over stacting air in-the event of starter overspeed. The pilor must signal for
the grownd crew to disconnece starting air when the engine rpm reaches
4ir%5,  Repeated exposure to overspeed conditions (above 40% rpm) will
cause stacter fatigue and subsequent disincegrarion of the starter. This can
result in serious damage to the airplane,

BATTERY START.

A battery start is accomplished with only the air compressor unit coanected and with or without the
auto-stare control cable connected, With the autoostare conteol cable connected, the starting proce-
dire 15 the same as an automatic start, Wwithout the avee-stacr conrrol cable connected, the starting
procedure is the same as 0 manuel start,

b CAUTION i
r

During a battery stact, the only inscruments availoble will be the exhause
gas temperature and the tachometer until the penerators reach operaning
speed, Therefore, exhaust gas temperature must be mositored closely to
prevent ‘a possible overtemperature condition.

AUTOMATIC START.
.':.l[.ilT #H‘E.;:I:IE Al EI:I“H:IWEI

1. Ground turbine compressor and auto-start conerol cable — Connected and O,
MAZE or MA-1 grou od turbine COMm PTessar comnected and ::fe]i'.-'-e-:ing proper air volume,

2. Seart switch — START and release,
If either ignition system is kaown to be defective the flight shall be aborted.

2-12
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STARTING ENGINE continueD

Mota
®  Successive engine starts should be alternated between ignition systems, This
procedure will seeve as a check on system operation. Make che first engine
start on the No. 1 ignition system and the second starc on the No. 2 ignition

ayslemn,

¢ The maximum starting time should not exceed 60 seconds from the time the

stare switch is actoated undl ceaching idle cpm,

2, Theottle — DL,

At hest indication of engine rotation, sdvance throcle beyond ITYLE detent and then recard to
IDLE detent.

4, Fuel flow, 500-800 pounds per hour — Check:

CAUTION

P R T S U W R St S N

o If fuel flow exceeds 800 pounds per hour, a hot stare may cesule. If- fuel
flow is less chan 500 pounds per bour for ground staces, it may be oo low
ar alivitnde oo El:l:-:'!ln]i.'l[[s.h ann o aie qeart, Therefore the mreeaft should be
cleared by maintenance personnel before flighe.

® Combustion should occur hefore reaching 20% rpm or within 20 seconds
after fuel flow is established. If no combustion occurs within this rpm or
e Iimdt after fuel Aow indication, or the engine foils to - accelerate co
normal idle rpm, of exhawst gas temperature exceeds, stacting limics, l-n,-m;wcl
as indicated in False or hanging start procedures in this section

5. Mool and Moo 2 stace switches — STOP-START at 40% rpm,
Ar 40% rpm, simulrapesusly move the Mo, 1 and No. 2 stant switches to the STOP-START
position and signal ground crew o stop air fow.

il

CAUTION

If the theotele i unintentionally retarded o OFF, a2 fameost occurs im-
mediately. Do not reopen throole, as relight is impossible and the resultant
flow of unburned fuel into the enging will ceeate a fiee harard.

. Extermal electrical power and pround tuchine ﬂim]’jl’ﬁj&j’—]_]!lil:ﬂl‘ll:m{[ ar idle.

Mote
The INSTRUMENTS ON EMERG. POWER warning highe will remain on

until the ground power unit is disconnected,

2-13
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STARTING ENGINE continueD

7. Engine instruments for proper indications — Check.
i, Mexzle position — Approximately 7.5.
b, Tochometer — 66% rpm minimm,
. Exhaust gas remperamare — 320-420° C
d. Oil pressure— 12 psi minimum.

¢, Fuel flow — 1000-1300 Ths. /hr.

FALSE OR HAMGING START PROCEDURES.
1. Throttle OFF,

2, Moo Uand Moo 2ostace sweitches — STOPRSTART.

Simultanecusly move Mo, 1 and MNoo 2 stact switches o the STOP-3TART position and signsl
crew oo stop air flow,

3. Check for abseace of fuel in tailpipe.

e e e I e o e e e

CAUTION

&

ARy

.

& Wait until the engine swops rotating before checking for fuel in the cailpipe.

If fuel &5 present, motor éngine.

L ] '|'|'|-:: SCARter i:»: Hmirm] for 1 mi:r:u.tlt r_|!: ::-;_ml:l'nu-:_a-us I11‘.|:.T.I!'j1,:ll.'|| iLFt:r whi::h X

micruies must be allowed for cooling before using the starter again.

4, Actempt restact,

GROUND OPERATION

With the assistance of ground personnel, proceed 45 follows:
1. Generator — Check.

To insure operation of the geanctator bus-transfer ciroairs:
a. Mo, 1 gencrator — OFF, check warniag light and RESET,

b. No. 2 generator — OFF, check warning lght and RESET.
2. Boose pruarmj ciccuit breabers— Checked and ON, elecicical load center door seoice.

3. LTHF, VHF and IFF — As required,

2.14
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GROUND OPERATION conminuep

4. - Hydraulic systems— Check.

To insure thae the hydrunlic systems are operating properly, perform che following checks:
& Hydraulic syaems pressore gage selector switch — Mo, 2,
b. EPEEL‘[ brakes and H:ig['l.l_' conteols — Checle,

(1) Operate speed brokes throughn complete cpcle. Pressure should drop quickly o
appmximauly 2150 P then rse n:||;|:r:|.-rn|;.ar|:1}' i .'|J1i‘|l,'l:|},'|j|'|.|'|[|:'|rl,l' 3500 Ppsi and
rgtuen to oormal,

(2) Mowve stabilizer only through complete cvele. Pressure should deop to approsi-
mately 2700 paei then mse to 3300 psi maximom and remurn o normal,

(3) Move ailerons only through complete cpcle, Pressure should drop to approxi-
lTI:'I‘tI:]:.' 200 ]‘.lE-i. then rise o 3300 ]:lbci mraximim and refurn to normal,

{-‘i:l Maove rudder rhr-.mgh imaxinm tivel and cheek that h_:,-d:r.lqu prEssure f]ru;;.p-es,
cises and returns to nocmal,

¢. Hydraulic systems pressure gage selector swicch Mo, 1 or EMER.

d, Flight controfs — Check for full cravel.
(1) Repear tests W2} chrough b{4).

€. Hydraulic systems pressure gage sclector swirch — Moo 2.

5. Trim system — Check.

e b
3

CAUTION

o

[t is possible to damage the trim mechanism by operating trim controls with
the contenl stick in o full throw position. To preclude this possibility, muke
all criny system checks wich the control stick in NEUTRAL.

Make the following checks and have ground crew assure you that control surfaces respond cor-
rectly:
a. Directional trim rheostar — Operate. through full cravel and return to neutral,

b. Aileron ind horizontal seabilizer trim swicch— Test {all four positions).

WARNING

An improperly installed or defective trim switch is subjéct to sticking in
any of all of the actunted positions, resulring in application of extreme trim,
If this condition occurs, duting preflighe check and the switch does nor
return automatically to the center OFF position, enter this fact in the Form
781 with red cross and do not fly the airplane.
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GROUND OPERATION cONTINUED

Mote
Aileron and stabilizer take-off trim indicator Lighes should momentarily iflemi-
nate a5 the trim motors pass theough the take-off setting.

G. Trim -— Ser for take-off nnd verified by pround persconel.

Mota
Lea djng :rlEi: of horizontal stabilizer should be :.i]:i_gfll:d with black "1 index
]1:|.'in1|.=-:.| 1an the verneal stabilizer,

=4

Stick kicker, stick shaker, and stability augmentation contrel system — Check,
With the asdstance of ground personnel, proceed as follows:

i, Wing Hap lever — TIT.
(1) Rotate right vane clockwise unel stick shaker operates at 434,
{2) Continue clockwise roration uneil stick kicker operates az 5.

{3) Ser right vane approximately one degree helow the pesition where the stick
kicker aperates and sharply lift nose of aieceafe until stick kicker operates,

b, Wing Hap lever — LANID.

{1} Have ground crew check BLC for proper operation and for possible warpage of
the BLC ducts. During normal BLC operarion ar idle rpm, an EGT rise of ap-
prosimately 40% € should cccur.

¢, Wing fap fever — TAKE-OFF,

{1) Mave ground crew verify flap positdoen, check for absence of BLC airflow and
that ducts hove nod been croshed.

Maota
If any mulfunction is detected, the ighe should be shorted.

(2} Botate nght vane clockwise uneil stick shaker operaoes,

(3} Continue clockwise rottion of vane v its stop oo choeck thar stick kicker does
Ot OpErate.

{4} Rotate lefe vane countes-clockwise ungil stick shaker opecates,

BEFORE TAXIING

Ohserve the Eu]h:.w‘ing LEE L Pt i g:

1. External stores suto drop syscem safety pins — Remowed.

2-16
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MINIMUM TURNING RADIUS
AND GROUND CLEARANCES . .. .. =
VERTICAL STABILIZER TIP 13.5 FEEI
2 - HORIZOMTAL STABILIZER  12.6 FEET
LI —— NOSE BOOM 413 FEET
TIF TANKS 2.07 FEET
| ]
il
PIVOT POINT

IMSIDE WHEEL 2¥.9 FEET

MOSE WHEEL 35,62 FEET

QUTSIDE WHEEL 23&.47 FEET

QUTSIDE HORIZOMTAL STABILIZER TIF 417 FEET

DUTSIDE TIF TAME 477 FEET

b e =i} PITOT TUBRE 43.1 FEET

Figuro 2=d4

BEFORE TAXIING conTiNuED

2. Hydraulic door — Closed.

L&)

Canopics — As desired.
4, Ground crew interphone — Disconnecred,
5. Sear safety pins — Hemoved.

&, Wheel chocks — Remowed,

TAXIING

S-EL' Ggl.lﬂ! 2.4 E-!:I:I' :III.irI:i:I'II.IJII:I lurn'ing I.'iI.I'J'iI.I.'\i iI.I'Id gl’l:'ll.'ll:l-lj I.']l!i]rjl:l:lﬂ_'.

L Mose wheel steering — Engage.

INGIDE TIP TANK 1965 FEET

The nose wheel and rudder pedals must be in the same relative position before the steering

mechanism can be engaped,

217
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TAXIING CONTINUED

B e

CAUTION

a

To prevent possible damage o the main landing gear wheel assemblies from
excessive side [pads; avoid high speed raxi rurns,

2. Brakes — Checi
3. Flight indicators — Check,
Pecformr operational check of all flight indicators,

BEFORE TAKE-OFF

PRE-FLIGHT AIRPLANE CHECK,
After axiing to take-off area, complete the following checks:

1. Canopies — Closed and LOCKEL.
Omn modified aircraft, check that CANOPY UNSAFE warning light gues out,

CAUTIOM 1

On downward cjection aircraff, the aft canopy suse be closed and locked hae

3, Imertia reel lock lever — Locked.

fore the foreward canopy can be locked.

3 ﬂ!_'u:cd_ broke sedtch — 1M,

To prevent inadvertent extension, switch should be positioned to the IN position when speed
brakes are not being used.

4. Trm set for take-off — Check.
5. Wing flap lever — TAKE.OFF (Check indicators).
G. Pitot hear, rain removal wnd canopy defrost — As gequeired,
Note
Experience has shown that on the ground, moistire can collec in the pitot

static tube after exposure to rain of high homidity, Heating rhe ube will
help to eliminare some of the eatrapped moisture

PRE-FLIGHT ENGINE CHECK,

Refer to Figure 1-14 of Confidential Supplement for exhausc nozzle positons at various throtde set-
tings and to Figure 5-1 for eagine limitations. While in the take-off area make the following checles:

1. Align aircraft with roaway — Pose wheel cenrered,
a. Atdmode indicator — Sef for take-off.
b, Dircctional indicator — Sec with runway heading.

2-18
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MILITARY THRUST FUEL FLOW

il e [

Figurg Z-5

BEFORE TAKE-OFF conTmiNUuED
2. Brakes — Pump and hold,

3. Throttle, Military Thrust — Check instruments.
a: RPM — 1009 (plus or minus 1%).

b Exhaust gas temperature (3887 C =117 ).
Eome EIE';T gages may indicate a momentary fuctation of +-5° C over aormal Limits. ‘This
ludma.tlm is allowable provided the Hucuation does not exceed a maximum of + 5 E and
does not occur oftener than onge every 20 Hnmda'

¢. MNogzle position —1 to 3.

d. Fuel flow — Check.
Refer to figure 2-5.

e. Ol pressure — Check,
19
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BEFORE TAKE-OFF CcONTINUED

[ CAUTION 1

After oil pressure has stabilized, check indications against il pressure record

card ar Military Thruse, If the indicated oil pressure varies more than =5
7 from that listed on the card, the Aight should be aborted and an engine
inspection performed,

4. Throttle — Reduce slowly to B0% rpm, check for compressor stall

If compressor stall is encountered, abort Sighe. Make appropriate entry in Form 781A.

5, Throttle — Rapidly retard to IDLE — Check fucl Aow.

Mote
Fuel” flow should momentarily drop to approximacely 500-700 1bs, hr. This
Fuel flow indicates that sufficient minimum Ffuel flow will be available dur-
ing idle descents and for air starts. I the fuel Bow drops below 300 Ibs./hr,
the fight should be aboreed,

B, Throoole — MILITARY.

a. Advance throttle rapidly to MILITARY and check for normal engine acceleration.

TAKE-OFF

HNote
The procedures set forth below will Prr_.:lur:: the resules shown in the take-off
charts in the Appendix.

NORMAL TAKE-OFF. (Refer to figure 2-6)

e e " L o

CAUTIOM 4

4
H
3
3
3
b
3
3
3
b
3
.
b
s

The roll stability asigmenter should be turned off with wing tip stores in-
stalled. With tip stores installed and the roll scability augmenter operating,
wing torsional oscillations sulicient to cause struciural damage may be experi-
enced at high indicaced airspeeds. Missile launchers are not considered as tip
stores; therefore, the rofl stahility avgmenter should be left on when carryving
bare lannchers.
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NOTE

& NELESZARY ENGENE ENSTRUMENT CHICKS,
WHEN LS ENG THE AFTERBLIRRER, SHOAD
BE MADE MR1NG THE INITLAL PORTION OF

TYPICAL TAKE-OFF

Based On A Karma) TAKE-0FF ROLL BECALSE THE A1 RPLANE
Takie-OHf Grss Waight CANMOT BE HELD WiTH THE BRAKES,
nf 18, 1310 B,
& REFER TO APPEMDIX | FOR TAKE-0FF
e r i M STAMCE AND SPEED AT OTHER
i GROSS WEIGHTS.
o T '-l.
. = !
= =
&

NOTE i

Ihi zrcrall will become sorborns £
3 aporoimaiely 175 knels |45

:- =il '__ )

Astume Lkp-nd] allilase.

Mose wheed = Li=of 21 155 knefy 1AS.

_______ e Uiz noso whanl steering as netessary
T for direcfiomal cordn

.

Engine insiruments - Check
Tfratile- Méximum Thrgss
Erakes - Refzagn

Theetlle - Minimm seclor flerb fring
LInsare lighl-of )

wose whee| cemdersd = Check

FideeBmdadd

Figure 2-4
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TAKE-OFF CONTINUED

1. Throttle — Minimuom . sector aftecbiener {insure light-off).

Mot
It is recommended char a stabilized aftechburner light be obtwined prior to ad-
vancing chrottle 1o Maximum Aftechurner,

2. Briukes — Heleass,

%, Throttle — Maximuom Thrwst.

Meote
o  Maximum or Militeey Thrust may be used for ake-off. Check Appendix I for
differences in take-off distances. Military Thruse ake-offs wich external stores
will resulc in abnormaliy long take-off rolls,

& During A/B take-off, aveid thrortling into the sector range.

4, Enging instrwments — Check,

5. Ulse mose wheel steering a3 necessary for divectional conteol.

P ey
CAUTION

rl.l.l O .

o  Nose wheel seeering should be disengaged prior to nose wheel Lifeoff w
ensute proper seeering clutch release.

&  With the steering system engaged, a large percentage of shimmy damping is
fost; thercfore, if nose wheel shimmy 35 encountered, relense nose wheel steer-
ing,

G Assume take-off aripede,

Moate
®  Proper tl:i:hniquc 15 [k nntifirmn' the aeeeleration of the aircraft and roste
the nome . 2o thae tikeandl atentude and EEH!E“d xee - readhad 5-1:!u|-::||!i."|i_'!.' and
dmultanennsly, As exrernal stores are added, an increase in nose wheel lifr
off speed can be expecred due to the change in weight and center of gravity,

o  Oprimum nose wheel lift-off ‘speed using Milicary Throse i 10 kooes: below
fakesoft speed for the dircraft conhpucation,

o l:l|1:i|:|5.|.|1|.| nase wheel [ Froff si:ul,::'d u:‘u[ng Mactmum Theost :i:;_ 20 knoats below
takeoff speed for the wirceaft configucition,

MIMIMUM RUN TAKE-OFF.

l"rnn:_'vl,:-:lure 1% the Sdrme as Fasg z:|11.'.||:|u| I!;.'.l-ce-n:_rl:l' with ::f:erlﬂ:rn-&:r-
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TAKE-OFF conTiNuED

QBESTACLE CLEARAMCE TAKE-OFF.

Procedure is the same a5 for normal take-off with afeerburner.. Refer to Appendix I for distandes to

clear a 50 foot obstacle,

CROSS-WIND TAKE-OFF,

In addition to che procedures used for normal take-off, increase nose whes! [ife-off and takeoff speed
5-10 koots to compensate for gusts. Nose wheel steering may be required in excess of 100 knots if
strong crosswinds ate present.

AFTER TAKE-OFF—CLIMB

17 I_E.Ll.ljil:l.E gear levEr e LTI,

When airplane is definitely aichorne, retract gear and check that red and green landing gear
position indicator lights are off.

I CAUTION

Immedinre retraction of the gear is important when making an afterburner
take-nff o prevent excecding the landing gear transient limir airspeed. The
landing gear and doors should be completely up and locked before rhe

]'.IIE.EE.EI.']. Epl'.'td. is EEHL‘hﬁd: otherwise excestive airlonds may c[.'l,mngn: the
mechanisme or stall pear retraction.

x Wi:l]g fap lever — TP {check indicators.)

Mot
& Do not retrsct wing Qaps before reaching 240 koogs 1AS as huﬁt[ing will
be experienced.

e Lxpect an easily contoollable nose up tendency o5 dhe flaps retract,

4. Throole — As desired,

Assoon as aferburner thrusc is no longer neéded, shot down the  aftechurner by moving
throttle aft and inboard. Monitor the norzle position indicator to check thae the nozles close
normally as the theottle 15 being retarded from Maximom Afrerburning,

4, Engine instraments and fuel quantity — Check.

When carrying external tanks, the fuel quandty indicator should be monitored, A low read-
ing indicates that external tanks are cmpty or are not feeding properly.
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AFTER TAKE-OFF—CLIMB conTiNuED

5. Zero-delay lanyard — Unhook.

Afrer reaching minimum ejecuon altitude,

6. Airspeed — Best climb.

Refer to Appendix 1 for best climb speed, Care should be eaken following take-off to antic-
pate the high forward accelesation. As ¢limb speed is approached assume the proper climb
artifnde g0 insore maximom E-E:I'L::-t'l:l!l&l'.‘li’bﬂ-

7. Adcimeter — Beset o 29.92° Heg or as required when passing 23,500 feer

CLIMB

The climbing amitude with Maximum Thrust is extremely steep and until experience is gained, some
difficulty in holding the climb schedule will be experienced.

Refer to Climb Charts in Appendix I for reeomine nded speeds to be used during climb, and for rares
if chmb and fuel consumpion.

CRUISE

Refer 1o Appendix 1 for Crutse Operating Data.

The windshizld and canopy defrosting system should be operated throughout the flight at the highest
o possible {consiscent wich l;r;iln; commforth soothat o sufhciendy high temperature s srtaintained
to preheat the canopy and windshield areas, 1t is necessary o prehear because there &5 insufficient dme
during rapid descents to heat these areas to temperatures which preveac the formation of frostor fog.

Mot

The auto-pitch and stick shaker may be checked in flight as Follows: While
applying a slow stick deflection, aote APC indicator reading increase in re.
[ation o angle of attack and increasing G force indicating satisfactory system
pperation from sensing of vane angle. Apply a small rapid stick deflection and
note APC indicator reading increase rapidly in relarion to the increasing pitch
rage, indicating a satisfacoory signal from the picch rate gyro. The stck de-
flection should be great coough to induce a pirch cate sofficient to actusne
the stck shaker,
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AFTERBURNER OPERATION

Before moving the throttle ingo the afterburner range, check that the nozzle position indicator i3 in
its, normal range for Military Thrust, Move the throtile smoothly cuthoard and forward into the

aftesburner range. Check exhaust gas temperature, rpm and noezie position.

CAUTIOM

R N

If an afferburner lighe 35 not obaioed withinapproximacely 3 seoonds at sea
level or approximately 5 seconds ac altirude, afer the throrele is moved into
the afterburner range, the thrortle should be moved inboard to MILITARY
and then after 3 o 5§ 5::4_':.1:.::[5, return to the aftechurner TAfgEE 10 I.'ur.'_!.'{'lt the
spstem. After the initdal light is obtained, move the throle forward with a
|1r:-.'::iﬁ1'e motion i Masimoem Thease i3 desized,

Mata
The fuel fow indicator does noe indicate afterburcner fucl flow,

When shutting the afterburner off, recard the throtile aft and inbhoard 1o the MILITARY position,

FLIGHT CHARACTERISTICS

H:{'l:n;‘r i Ecr:iun R | :F-:_:-r indssrraiion n:gﬂ.l.'ding F[Egj'll Charactetistics,

DESCENT

Refer to Appendix I for recommended descent technique and accomplish the following steps:

1. Engine amti-ice and pitor heat — As required.

z. Anmament switches — OFF.

3. Radar measter selecoor switclh — STEY

4. Gunsight mechanical cage swirch — CAGE.

5. Mo, Land Mo, 2 hydraalic systeimn pressares — Check,
6. Inectia reel lock lever — Locked.

7. Altimétér — Reset o 29.92% Hyg. or as required whea passing 23,500 feet.
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Sactian |l 7.8, 1F-1040-1

BEFORE LANDING

The procedures set foreh helow will produce the resules shown in the landing chart in Appendix L

WARNING

The airspeeds listed hecein are based on landing gross weight of 15,000 [bs.
(1000 [hs. fusl remnining), Increase approach @nd landing speeds § knoes for

each 1000 Thsof fuel remaining above 1000 b

" INITIAL,

l.. Fero-delay lanyard — Hook.

1. Wing flap lever — TAKE-OFF ac pitch {checl indicators),

WARNING

Unmadified aircraft de oot have APC kicker protection wich the ake-oif flaps.

Mote
It is possthle to bind the wing flap lever so that ir cannoc be moved by holding
the rudder pedals against the scop. This is most likely to ocour with the wing
Rap lever in the UP position becanse rudder cravel @5 limited to 6 degrees.
The hindjng i5 due oo insaffcient clearance of the mechameal linkzge be-
twecn thc winpl ﬂ.ir.- l::-.:&r .;nrl ihe rudder E:-ed:d lmnier il!-::-[r. L wieww af 1]]55,
do mot hold the rudder pedals againse the seop when operating the wing

fap lever.

DOWMWIND,
1. l..JnrJ:i:lg gear [evar LR O {d:eck indicators).

o i) "-."il-"ing H:‘I.l'_l- Jevier — LAMND below 240 koois TAS end above 210 keode LAS, {f._.hEu.:]-: i.r]dir:dl.uis.}
Mamnrain leval :I'Eighr and ken:|1 band on lever vl itis determuned thae the ﬂﬁ.l:ls and BLC are
flJI:I.-L'[;ﬂLI.iIJE feofikial l_:.'.
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T-0. TF-104D-1 Soction 11

BEFORE LANDING CONTINUED

Mote
A mild roll transient may be experienced on some aircraft as faps move
from the take-oll to the land position. This 35 ateributed to asvoumetric
difference in houndary layer control systems and will vary in intensity and
dizection with individual airceaft but should not cxceed one inch of laceral
stick d:i:i]:liul.':ml’.‘nt. After the ﬂ;'.}':_q ate in the full doses ]-'I'!i'-'li‘ti.l.'ll'-l SOMe
lateral unbalunce may persist, This unbalance can be rimmed oue, iF desired,

R e B S e e S

aaaaaaaa Pty &

[E:a I.'l-i:-uﬁdﬂ:l’_l.' fxyer concrol system malfunction is experieaced a5 manifested
by a strong rolling moment as the wing flaps teavel to the land position,
proceed as follows:

. Immediately return the wing flap lever (o TAKE-DFFE.

b. Throttle — Adjust to minimum safe setting 1o ceduce che effcct of wsymmetric BLC,
€. Fly final appeoach ae not less than 195 knots TAS,

d. Touchdown ar 165 knots TAS,

Mote
A slight EGT rise may occur dusing BLC operation, however this rise will
not exceed: the limit temperature.

BASE LEG TUEM.
1. 0L I'.I'l']llnﬂ poar dowrr anid locked — Checks
2. Brakes — Pump.

. Airspecd — 200 knots TAS minimum,

FIMAL,
Whea on fieal approach, accomplish the Following:

1. Roll out on final approach, minimum distance from end of runway — G000 feet; recommended
airspeed — 190 knots TAS,

L Engine speed 37-90% rpm,

3, Airspeed — 170 knots IAS recommended,

Mote
The récommended final approach speed includes sufficient margin to cover
it eperiting conditions such as wrbulent air, minor landing weighe varia.
tion, etc. This margin makes additional allowances for such Factor MNNECesSATY,
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Segtion I T. O, TF=1040-1

TYPICAL LANDING PATTERN

Based on- lending gross wekht o 135000
jhs, 452000 jbg fusl pemaining)

HOTE

increass apereach ard landing speeds

% knols for each addilional 1,000 ¥us, o
fugl ateve MO0 s of fuel remaining,
Refes hy landing distane charls

in APPINDME T for final appropch

and ixuchdswn speeds 21 alher

grosd welghis,

Figura 2-7

2-28

o o LoweaEr lasd Hams at
l. 23l bnats 1485,
— - - gapraaemabaly B5% rmm

Redl out on fingd sproech, minimum
distance frem end of runway 5,000 fect,
ceoammended alrspeed 190 knals |45,
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T. Q. 1F-104D-1 Section I

*aemw [l pitch-out at 32 tnets LAS #11500 [pat

5 abawe ihe runway, mpricmately 35% rpme
e - Lewver dlaps to takn-oll posilon a1 piléh
rﬁﬁ:\__ ‘.
= - E
11?‘-:.—,.__3 o, &
e ww Boll ouf, Tower Tanding cear below 26
B, knols 1A% and check indicilers, Mainiain

l 1500 Feat abgwe She run'way on downiming
'IEI;|I sprosimeabaly 48% rpm.

“'l;r ""'"F- B e o kdonn at pel Jess Lhan 150 knnds JAS.
- hri nn. Enmitle bo edie; engige mose whel

dessing afier mose wheel 15 on 1he greand,
and deploy drag chute,

-
L]
% » Afnr flare 1% accasplishal, smostiy
rduicg rpm
- [k et “Chop! thmatle mhile alrSorne a5
Iy 3 5 1A%,
shenns L;ﬂlepﬂ;? '.;ué:l;u I.:il:_'lws I abrugd loss af iR will acecnpeny ke

decrease in boindary layer condnal & iflow,

 cAuTiON |

wileen inal approeches can Be barardois. o
ik alrspeed drogs helow parmad, furns are
mata, or qusky windo prevail. Thags dsclars
way cause an Eecessive raleod sink which
will nat he raconnired 200 correcbed telire
conkscl with the grawnd.

whll [N aprossiEd shonld e made mith
pewer and on a glide singe simliar o thal
for IE5 0 GO TI0=E00 Test par mirnste |
This slope mey be inlercaphsd at sny paint
bl xheald be indercepted af not less than

ang milefrom fouchdown, FELLtegs {21
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1.0, 1F-104D-1 Sectian I

BEFORE LANDING CONTINUED

WARNING

Uinder varipus conditions of heavy gross weight or high ambient temperatures,
with Haps in the land position, suficient thrust may not he available ac Mili-
tary co maintain proper rate of descent and airspeed during turn from down
wind to final. Refer to Heavy Weight Landing in this Section.

LANDING

. BOUNDARY LAYER CONTROL.

The installation of bouadary layer control to effect low landing approach uand touchdown speeds has
resulted in sume new flight characteristics nnd changes in required piloting technigue, The pilor should
remember, at all times, when using land flaps that the additional lift affarded by BLC is dependent
an engine airflow. This lifr, therefore, varies with airspeed, altitude and engine rpm. The greatest effect
is realized ar low sirspeed, Tow altitude and engine speeds ahove 29, The significance of this is that
on final, especially 25 touchdown is approached, proper use of the thrortle is mandagory o accom-
plish 2 smooth redustion in engine rpm so that 3 smooth reducton in the efects of BLC on lifs

will resulc.

LAMDING TECHMIQUE,

The recommended landing partern results in a flar powered approach similar to that used for ILS and
Radar Approach patterns carrying approximately 85% rpo until towchdown is approsched. A
straight-in approach of 6000 feet, minimum, is eecommended to simplify the technique and judgment
involved in the landing flare. The thrust shenild be conteoliod to hold airspesd and simk rate to the
recommended values on final approach. (Use of the recommended speeds provides ample specd
margin from the hack side of the power required carve.) Ajrspecd response to theostle adjustments 15
exteemely positive and rapid, siding considerably in establishing & pend approach. The high drag of
the airplane in the fanding configuration makes it wnnecessaey o use speed. brakes in the landing
pattern (especially on approach), Speed brakes may be used duzing roundout o aid in controlling the
tnuchdown point. The approach should be muintained to establish a flare-out justshort of the fanway.
As the touchdown point is approached, flace-cut rotutign should be started, followed by a smooth re-
duction of thrust to 82-83%, The geadual rpm reduetion induces 3 right roll-off which is associared wich
the thrast reduction and not BLC since a similar zoll-off is experienced accompanying a thruse reduoe-
don with take-off Alaps, An sbrupe thrust reduction results in abrupt roll-off wndency and a rapid
increase in race of sink. These charcteristics. muke 1t necessacy to approach tonchdown carrying power
and reduce power to idle as the main gear contaces the runway, The smooth thrust reduction reduces
the roll-off tendency, thereby making it edsy to maintain wings level Qight thoughout the Hare as
well as provide positive control of rate of sink. It may seem unnatural to touch down with mare than
idle thrust: however, with the drag of the landing fiaps, it is possible to slow down rapidly enough so
that idle chrust need not he used. Adhere to recommended approach and touchdown specds, 1 the
aircraft is held off to lower speeds lateral stahility and contral will dercriorate and wing drop tenden-
cies will be experienced, In addition, the high picch angle required for fight at these low alrspesds
will be excessive and can result in tail dragging,
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7.0, 1104021 Sackon. Ii
LANDING conTINUED

NORMAL LANDING. (Refer to figure 2.7)
I. Throttle — Retard to IDLE (after touchdown).

2, Nopse wheel steering — Engage.

Engage nose wheel steering a5 soon as nose wheel is on the ground,

Mota

If nose wheel shimmy is encountered, release nose wheel stecring and attempt
to hold weight off nose wheel,

3. Drag chure — Deploy.

To ohtain maximum aerodynamic braking, deploy drug chute as soon as nose wheel is on the
pground.

CAUTIOMN

iy r PR R Y

Because the location of the deag chute will cause 2 nose down pitching mo-
ment when deployed, do oot deploy the chute unril all three gear are on the
ground oo prevent damage to the aircraf.

CROS5-WIND LANDING,

Winddrift mny be compensated for by "crabbing” or the “wing down' method, or a combination of
both. In strong crosswinds the “wing down" or a combination of the two methods is more suitahle,

The most important thing to remember is to lower the nose immediately sfter touchdown and en-
gage the nose wheel steeeing before deploying the drag chure, When nose wheel steering is en-
gaged, the drag chute may be deployed as follows:

i 907 crosswinds of 20 koots, or

B 45° crosswinds of 30 koo,

The aicplane will tend to weathes vane, but directional contcol can be maintained with nose wheel
SEeCring.

HEAVY WEIGHT LAMDIMNG.

Landing pattern alrspesds on the base leg turn, the final approach and touchdewn muse be in-
creased for heavy weight landings. The necessary airspeed corrections are 5 knots for every 1,000
pounds over normal gross welght (2 clean aicceafe with 1,000 pounds of fuel cemaining). Fly o
larger than normal pattern, ora steaighe in approach, and exercise caution because of the reduced
excess thruse. This is especially important on approaches under hot and for high altitude landing field
conditions. Rate of descenr must be monitored closely and not allowed o exceed the 700-800 feet
per minute recommended during che final portion of the approach, Be prepared to use afterburning
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Section i T. 0. 1F-104D-1

LANDING cONTINUED

thrust if pecessacy. Refer to Section V1 and Appendix | for charts showing the variation wf flight
performance o expect. When operating under circumstances approaching these conditions, 4 straight
in approach is recommended, Use either a take-ofl flap or gear-up approgch, When adequace run-
way is uvailable, use make-off faps. If landing roll distance is & major consideration use landing flaps
and delay pear extension until landing is assured, Gear extension may be delayed until che fare s
assired,

WARNING

Under these conditions, aftecburner will have 1o be used if a go-around i
attempied after the landing gear has been extended,

MINIMUM RUM LANDING,

For 2 minimum run landing, use normal pattern speeds and techniques. Ely final approach at 160
knots TAS, touch down ar 140 knots TAS as near the end of the runway as possible and extend the
speed brakes. As oose wheel touches, deploy drag chute and apply heavy braking, but do not skid
the tires. Hold heavy braking action umil the aircraft stops. Increase approach and landing speeds
5 knots for each 1000 poands of fuel in excess of 1000 pounds of fuel remaining.

Mote

#  Stick shakes can be experienced as the airspeed drops eo 140 knots 1AS,

#  Hepvy hraking is aceomplished by applying high brake pedal force as soon as
the deag chuee deploys. Held brake pedal force with no pumping action un-
til the aircraft stops. This procedure cawses the brakes to heat and is not
recommended as normal practice.

i G i e s o s

CAUTION

e il

Do oot retrace the wing flaps o get heavier braking action as this resiricts
nose-wheel steering.

LAMDING ON SLIPFERY RUNWAYS.

MNormal landing can be made on wet or iy runways, Use minisum Fan landing touchdown speed as
dictated by the gross weight of aircraft. Extend speed brakes on flare, Engage nose wheel steering as
nose wheel toeches down and deploy drag chute, (Refer to Cross-wind Landing in this secrion for
drag chute operation in crosswinds.) Leave wing flaps ar land during the landing roll and use
light to moderate braking as diccaced by runway condition.

TOUCH AND GO LANDINGS

2-31

Mo special technique is reguired during touch and go landings.
After touchdown proceed as follows:

1. Wing flap lever — TAKE-QFF,



T. Q. 1F-104D-1

TOUCH AND GO LANDINGS conrminued

2. Throtele — MILITARY.

3. 5]:&&!1 brake switely — 1.

4, Trim— Set for take-olff.

5 Use pmormal take-off technique.

CAUTION

Py P

On anmodified- aicerafe the wing ap lever can be moved iRadvertently
thtough the TAKE-DFF position to the UP position if the lever is moved
throughout the range of travel, Be careful to posicively position the wing
flap lever o the TAKE-OFF position.

GO-AROUND (Refer co figure 2.8)

Make deasion fo po-around a5 socn as possstble and chserve the following procedures

1. Throotle —MILITARY (Maximun Theoust if necessacy).

R e

CAUTION

I'he use of excetsive nose-up trim during Anal approach will appreciably
reduce the effece of forward stick.  Therefore, a5 power is advanced, the
aircealt should be rimmed toward aeuteal,

The mvarlahls PXNCESY thl.‘u:n: o] Ferfm:rll 4 Igl.r-u:r\-t:-unr] 1.':|.ri.|.:.~\. with ;1:i1':1.]:l|£:&l\'].I
gross. weighe, airplane configuration, field efevation and ambient tempera-
muee. As exrremes of these variables are approached the ability to perform
i successful go-around wich Military Thrust decreases, thus requining after-
bl.'l:rni.l:l.g thruse, Refor to Section V1 and .-‘l.[.ll!l&nd[:t I far illustraticms and
charis showing the variation in performance to expect with changes in these
opCratng conditions,

2, Apeed broke swirch — IN,

3. Landing pear lever— UP.
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Section 11 T.0: TR-104D-1

GO-AROUND CONTINUED

Mote

Raise landing gear only after you are sure that the aircraft will noc contace

the THEWALY.

4, "'.‘.l:"ing ﬂap lever — TAKE-OFE.

At noc less than 170 kends TAS.

MHote

Expect a definite nose up trim change when ralsing the flaps oo tuke-off.

WARNING

® “When muking 2 go-around, leave the wing flap fever in the TAKE-OFF po-
sitien Tor 30 to 60 seconds, This action will cool the BLC ramp and keep
the reteacting flaps from pinching the ramp. Pinched BLC ramps can cause
undesirable rolling moments when the BLC system is operaaing,

s O unmodified aircraft the wing fap lever can be moved inadvertently
through the TAKE-OFF position to the UP position, if the lever is depressed
ehroughout the range of movement. In the event of a go-sround at low ald-
tude or a touch-and-go landing, the tesults conld be hazardous, Be extremely
careful o positively position the wing fap lever to the TAKE-OFF position
whenever o poearound s noocssary.

5 Wing flap lever —UP,

Ar nof less than 21% knots 1A

AFTER LANDING

Muintain directional control with nose wheel steering and brakes und proceed as Fulloes

1. Speed brake switch — IM,

=

Wing flap lever — TARE-QFF.

3, Rain remover— OFF, (If rain remover has not been used, turn ON for 30 seconds, then OFE.)

Maote

e This procedure is necessary to free the lines of condensation in ordee to pro-
gect the rain removal shotofl valve from corcosion,

o If visible moisture disappears before 30 scconds, tarn switch OFF.
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T. 0, TF-104D-1 Section I

TYPICAL GO-AROUND

BASED O A NIRMAL LANDING GROSS WEIGHT
OF 15,000 LES. £3000 LBS FUTL REMAINING],
INCREASE FLAP PETRAGTION SPEEDS &5 KMOTS
FOREACH ADDITIONAL 1000 LES. OF FUEL

MOTE

THE KIRCEAFT 15 5L T ACCELERATE
WHILE LANDING FLAPS ARE DOWN, IF
POSSIELE MAKE DECISION TO GO

ARDUND AT MOT LESS THAN 160 KNOTS 145

A LATERAL TRIM CHAMGE MAY BE
EXPERIENCED WHEN FLAPS ARE
RETRACEED TG TAKE-OFF.

L]

= [AISE LANTHNG GEST GNLY AFTER
TOU ARL SURE AFRCRAFT 'WILL RNOT _,.-"':-_
CONTACT  RUNWAY, o

o A MIKIMINL OF X0-30 LES OF
FUFL |5 REQUIRED FOR A MILITARY
R MAXINMUM THRUST GO ARDUND
IN & CLOSED PATTERY, CAUTION

THE AVAILABLE EXCESS THARUST 10 PERFOIM

A GO-ARDUND VARIES WITH AIRSPEED.

GROSS WEIGHT A)RERAFT CONFIGURATION,

FIELD ELEVATION AND AMBIENT TEMPERATURE.

A% DXTRENES OF THESE VARIABLES ARE

APPROACHED, THE ABILITY T0 PERFORM

A SUGCESIRUL GO-ARDUND. WiTH MILITARY

THRUST TIECREASES  THUS REQUIRING

AFTERBURMING THRLST,

(1) Thraltie - MILITARY THRUST,
AN LN THRUST 1N necessary

[TE_:I spead brake swtlch - 1N
{:];:l Landing gear lever - A

{:ﬂ__:l Wirg lap lever - TARE-OFF
ALnol-less San 170 knaks FAS.

When makleg & go-armeid, [eave 1he wiing
tlaz lewer o the TaxE-DFF potition dor 30
-- 5 6} sevands. Thisaction will'cect the
Bowndary layer canfrol ramg ard Geep the
refracling [zps 1nem pinchang fha ramp,
Finched bairdary Eaver onleal fanps can
cayse undesirasla redling momands whan
e baurndery laver conirel tysham is oper-

Firo
NOTE
Ewzect @ dedinife noge—up frim
tnénge ahem raising faps

In TR EE-OFF
iE Wing llap |ever - UP

A% not dess than P15 kaols RS

F = 3 J T

Figura 2-8
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Section T. 0. TF-104D-1

AFTER LANDING CcONTINUED

4. Engine anti-ice and pitor hear swicches — OFF.
5. Dirag chute— Jettison in appropriate area,

fi. Treim — Take-nff,

ENGINE SHUT DOWN

L. Wing fap fever — ] 3
2. Run engine for three minutes at idie for propar crgine cobling,

Hote
Operacion during taxiing can be considered as part of chis nime,
3. Throotle — QOFF.

Maote
Check that engine decelerates freely. Listen for any excessive noise during
shat down.

4. TFuel shut-nff switch {FFE.

BEFORE LEAVING AIRPLANE

1. Ejection sear satesy ping — Installed.

2. Pressure guie oxygen supply lever — OFF,

3, Diluter demand oxygen supply lever — ON.

4. Radio equipment — Off,

5. Wheels — Chocked:

6. Landing gear ground safecy pins — Installed.

External stores auto drop. system safery pins — Installed.

8. Formi 781 — Complete.

b e e

CAUTION

RPN T T T N N Ay

In addition to established requirements for reporting any systermn defects, un.
usual @nd excessive operations, the fight crew woill also make entries in Fosm
781 to indicace when any limits in the Flight Manual have been exceeded.
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T. 0. TF-104D-7

GUT OH BOTTED LIHE

F-104D CONDENSED CHECK LIST

MORMAL PROCEDURES

The following check list is a condensed wersion of the peo-
cedures }111:'.¢n|:=|.:| in Section 11, This condensed check list s
acranged so that vou may remove it from vour Plight Maoual and
insere it into & flip pad for convenicnr wse. It is arranged so that
each section i5 in sequence with the expanded procedure given in
Secricny 11 Preseqiation of cthe condensed check losr does noe
imply that you need not redd and thoroughly understand the ex-
panded version, To fiy the aircrafr safely and efficiently, you must
know the peadan w|1:.' e:l.-;,:l: step 1% ]'.!ann:_:-rmud and wh:,.' :hl: ﬂ:p:.
ocour in cercain sequende.

PREFLIGHT CHECK.
BEFORE EXTERIOR IMSPECTION.

1. Check Forin 781 {oe Ellﬁi.l:ll'."l'."l.'.i:l:lg cimiws and .u.-rﬁring.

EXTERIOR INSPECTION.
L Canopies — Check,
2. Seat free fall inkages — Secure (unmodified aircraft).

5. Manual cable cotter D-risgr — Secure,

4. Ejection hatch release mechanism — Secure (unmodified aircrafe).

5. Ejection rings in position and safety pins installed — Check,

6. Shoulder harness steaps — Cheek:

7. Ejection sear and sear belt initiator hoses — Inspect general condidon.

&, Survival kit emergency oxygen pressure — Check.
9. Flashlight, maps, reference books and personal grear — Check,
0, Landing gear levers — DOWN,

T.0. TF104D0-)
1 January 1560

Sectian I
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GEMERAL ITEMS.

Cracks, distostions, loose fasteners, or damage on all surfaces!
Leaks of foel, oil, hydravlic or other fluids,

security of access doors, panels, covers and filler caps,
Removal af ground safety guacds and covers.

Wheel chocks in place.

1. RIGHT FORWARD FUSELAGE,

a.

Canopies unlocked, external handle in detent.

b, Electronics compariment eover — Secure.

LT

Open electrical load center — Check circuit breakers,
Ram air turbine — Secure, no leakage,

¢. Air conditioning ram air scoop, oo debris,

Engine intake duct — Unobstrucred.
Engine intake duct inspection doar — Secure.
Navigation lights — Undamaged.

2. RIGHT MAIN GEAR.

Bowomop pop orow

i

Landing gear door uplocks, cocked.

Grround safety pins — Removed.

I-‘Ind.'i.l'.lg gear dump valve — Saferied,
Downlocks in place (knob on drag steut down).
Shock struts extended (103 . 1447).

Landing lights — Securc and undamaged.
Check for clearance between wheel and e rod.

Wheel brake lines scoure, no leakage, solf adjuster exposed not les

than &4
Tires — inflaon, condition and slippage.

3. RIGHT WING.

- B

Leading edge flap and tip — Condition, no cracks or distortions.

T. Q. TF-104D-1
1 Jonuary 1960

2
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T, 0. 1F-104D-1

ouT O DDITED LiHE

Atcachment of external stores securce, peneral condieion.
.ﬁ.'il:mn .:n.rJ IrlLi[Eng uﬂgp H.a.p e r.-:'t-nd:l-tfﬁ:tl nocfacks oF distoriiogms,
Surface — Conditzion, nocracks or distortions, panels secure,

Visually check right tip and pylon tanks, if installed, for fuel fevel
and amount.

4. RIGHT AFT FUSELAGE.
g, Blow out panel — Secare.
By Speed brake — Condition, connections, nn leakage,
e Mavigaedon lights — Undamaged.
d. Dirag churte — Installed.
e. Ventral fin for alignment.
5. EMPENMAGE.
a. Vertienl and horimontal stnbilizers and v d:lrn]'lzrh — Secure, o
cracks or distorrione
b, Exhaust norzle fap linkages and sepments — Secure, no cracks or
distortions or oil leaks,
&, Afterhurner spray. bacs, flameholder sand linecs — Condition, oo
cracks or distortions.
&, LEFT AFT FUSELAGE.
a. Mavigation lights— Undamaged.
b, Speed brake — Condition, connections, oo leakage.
€ Hydraulic syitem acoumulator pressuces 1000 =25 PST
d. Hydraufic system manual selector valve — Safetied in: number 2
position.
T. 0. 1F-104D-1
1 January 1960 3

Section Il
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e. Hydraulic syscemn quantity pages ar proper level.
t.  Heat exchanger for ceacks or discoloration, check.

£ Engine oil dipstick cover —— Secure, fag down.

7. LEFT WING.
[Sarne as seep 3,)

B. LEFT MAIM GEAR.
{Same as step 2) excepr:

a. Ground-iir safety switch, clean, undamagesd,

9. LEFT FORWARD FUSELAGE.

. Fuel filler cap — Secure.

b. Mavigation light undamaged.

¢. Enging intake duct inspection door — Secure,

d. Engine intake duct — Unchstruceed.

€. Single paint filler cap—3Secure (AF Serials $7-1320 and subseguent).
F. Air refueling probe — Secure (if installed),

L Htfue[in_:_q precieck swicch cover — Secure.

10, MOSE GEAR.

. Grround safety pin — Removed.

b, Scissors — Properly connecred.
Downliock — Fully engaged in slot,

d. Taxi light secure and unbroken.

. Shock serut — Extended 2 inches.

f. ‘Tire — Inflation condition,

B Sear ejection hatches — Properly secured (unmodified aircraft).

T. 0, TF-104D-1
1 January 1980
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T. 2. TF-104D-1 Section Il

CUT W DOTTED LIME

— I e e Sy i gt ot st SEers ety S e Pl S S S e e s L S i e S S e ey T
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11. MOSE SECTIOM,

a, Infra-red sight window — Uadamaged.
b Radaome lucches — Secure, i
. Picot head — Secare, cover remaoved, openings elean. .
o, Pitch sensor vanes — Free 1o move, guards removed, i

-

AFT COCKPIT CHECK (SOLO FLIGHTS).

1. Sear bele, tie down strafs, shoulder harness and all pem-:_:-n:l] leacky —
Seciired.

. o Circuit breakers — I,

3. Seabnlbicy concrol switches — N,

4. External stores celease selector switch — QFF,
%, Fuel shut-off switch — (5
f, Badio control cransfer switches — Foeward,

e}

Auxiliary trim concrol swicch — NEUTTRAL, :
B, Auxiliary trim selector switch — STICK. TRIM. i
| .- UUHF commmnnd radio — QOFF.
10, Wing flap lever — UP. -
| 11, Thrattle — O FF (Check). I
12, Speed brake switch — NEUTRAL
13, Exhawst nozzle conrrol swirch — AUTO { guand down). :
14, Landing and taxi lights switch — OFF, i
15 LGV swicch — AUTO (iroard down and safetied). I
16. Drag chure handle — Stowed. :
17, Manual landing gear handle — Stowed. '

18, Ram mir turbine handle — Stowed,
19 Radar — STANDEY,

T 00 TF-104D-1 !
1 Januvary 19460 !
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20,
21.
22,
Z3.
2.
2%,
26

Z7,
24
2,
i,
al,

Eseape hatch jertison handle — Stowed {unmodified aircraft),
Canopy jettison handle — Stowed (modified aircraft).
Face plate heat rheostat — OFF,

Crenecatorswitches — NEUTRAL [ puards dowea),
Survival kit oxpgen supply leves — OFF,

Diluter demand oxygen supply leves — OFF,

VHF navigation radia — OFF,

Rom air scoop lever — CLOSED,

Pirch sensor and pitot heor switch — OFF,
Thunderstorm lights switch — OFF.

Ciccuii: breakers — [N,

Aft canopy — LOCKED.

FORWARD COCKPIT CHECK (ALL FLIGHTS).

¥ 1. Footretractors — Aceach,
¥ 2. Seat bely, shoulder harness, tie down strap and paspchute lanyard
anchor — Fasten.
* 5 Zeroedelaylanvard — Hook.
* 4 Oaygen hoses to Face plate and pressure suit, ocher personal leads —
Conmccl,
® 5. M pressure suit is not used; head see, oxygen mask, Gosuit — Connecr.
6. MA-2 or MD-3 external power unit — Connecred and ON.
7. Aatioededndicntor — Check.
8, Left console direnit breakess — I,
o Ang-Gosoivalve — As desired.
* 10. Radio eontrol cransfes switches — As desized.
L. Aute-pitch control system cut-out switch — ON and safetied,
¥ 12, Seability conerol swirches (roll, pitch, and yaw) — ON,
13 Ddrectional teim thesstar — Centered.
14, Missile firing selector switch — SAFE.
T. 0. TF1040-1
1 Januwory 1960 6
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T.0. 1F-104D-1 Saction |l

CUT Ot TOTTED EIME
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215 Exreenal srores release selector switch — O FF.
16, Exrernal fuel rank sefector switch — Ax required.
17, Fuel shuwt-oif swinch — QM.
15, External tank tfuel and air refuecling selecior swich (AF Serials
57-1329 and subseguent) — As reguired,

19, Air r{'fu:]iﬂg indicasor IEE]" {AF Seraly §7-1320 and '\.|:|hrsﬂ|u|:nl:::l -
Push o tese

20, Awvxibiacy tnim concrol switch — NEUTREAL
LR r'iIJ.'{i.lEﬁI'_:. crii selector switech — STICK THIM,
UEEF command radio — As required.

# A ¥
ok
b

% 23 Exhaust moezle conorod switch — ATTO L_qu:ud. downl,
MO2d, Wing flap lever — TP (check indicator).
*= 25, Throtle — OFF {Check ). i
% 26, Speed brake swirch — NEUTRAL. i
27, Redlanding gear warning Ii.p__hr off — Chiecle.

# A8, Green |.'|J'.|d.[|‘|3 Lear inediciror |'ig|'|l;x i Clheck

r #29. Landing and taxi lights swirch — OFF.

bz A E:l!lgim: antidce switch — OFF.
I, G swich— ATITO { puard down and safotied).
# 32, Dragchute handie — Stowed.
# 33 Manu! landing pear release handle — Stowed.
240 Gumsight target span selector swisch — As dosised.
35, Gunsight mechanical cage switch — CAGE,
#. A0 Accelerometer — Ser.
w37, Clock herk
* 38 Airspred seting index — Set as-desired.
o F38, Altimeter — Seot at field elevation.
# 40, Hadar — STAMNDEY,
41, Arming switch — OFF,

' T,0. 1F-104D-1
o1 Janvary 1960
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* 42, Armament pancl sccurity — Check,
43, Woeapan selector switch — GUN o as required (AT Serdals prior to
: 57-1321).
: 4. Gun clearing switch — OFF (AF Serials prior to 57-1321).
i 45 IR sight switch — OFF.

d6. Reticle lights theostar — Check (both lighes).
A7, Camera shucter selector switch — As desired.
o F 48 Hacch jettison handle — Stowed {unmodified aicceaft). '
; A%, Canopy jettison handle — Stowed (modified aircraft),

1 % 50 Face plate heat sheostat — As required. i
v ¥ 2l Hydraulic systems pressure gage selector switch — NO, 2, |

® 52, Ram air turbine extension handle — Stowed. |

® 53 Nuo. 1 and No, 2 generator switches — NEUTRAL {euards . dowa). -
. 34, Conopy defrosting lever — As required. |
% 55 Fuel guandty and fuel indicating system — Check., !
¢« ® 56 Warning lights system test switch — WARNING LIGHTS TEST. :
R 5 Oxygen pressure page — 205.315 pai, :
; ® 58 Licuid RYRe qu:mrit}r gage — 010 lrers, .
i " 8. Oxygen system — Check. '

) .

. VHF navigation radio — OFF. i
61. S.LF panel — Ad réquired. :
62 1FF mascer switch — QFF,
 * 6 Interphone control panel — As desired,
® 64, Ram air scoop lever — CLOSED {lever in last derent).
63, Aur refueling probe lght swinch — OFF (AF Scrials 57-1329 and
subsequent).
fi. Enginc motoring switch — OFF.
¥ 67, Thunderstorm lights switch — OFF.
68, Venrifated suit blower switeh — As desired. :
8 69, Inrerior lights rheostar— As desiced, '
70, Exterior lights switches — Ax desirad,
71 Cockpic hear sheostat — AUTO ( position as desired).
* 72, Plech sensorand pitar beat switch — OFF,

T. ©. 1F-104D-1 ;
1 January 1960

EmrsrErE AR S s — mm = e e e e T B i B e e e

AMHIT ORLIDE WO N2

L-ardl=dl '0°1 Il woyzeg



T TF-104D-1

CUT DM OOTTER LIME

73, Hain cemoval swich — OFF,
Ta4:  Dprectionad incdicacor funcrinn selecror switch — MAGH

® Th Righrconsole circuit breakers — M.

STARTING ENGINME.

1, Grovsd tuchine compresor and-augostare control cable — Connected
and O,
20 Start swirch — START and release,
Throtele — ITILE.
Fuel flow, 500800 pounds per hour — Check.
Mo. 1 and Mo, 2 starcswitches — STOP-START at 40% rprm.

{J F::-'.I:t'r|1:.-.| ﬂlEEfrii’le P;:I'I‘-:t'!' .al.'l.l:l gr{:-um:l. 1‘I_1I'1_'|il'lc' mmrlrl:ﬁbll_'ll—]:lixl:ln-
nécr at idie.

Enging instruments for proper indications — Check:

FALSE OR HAMGING START PROCEDURES.

I.. Throttle — OFF.
Ilao 1 sy i 2 sdact swiiches — STORSTART,
3, Check for absence of fuel in tilpipe.

Bud
'

A ."I.TI:EH:IF-I: CEsLETL,

GROUND OPERATIOM.
1. Geperator — Cheek.

2. DBoost pump citcu breokers — Checkied and ON, clecirical load
center door secure,

3. UHF, VOR:and IFF — As required.

A, l'i.:.-'d.l’;luﬁ-r.' SvelEms — Check,

5 Trim system — Check,

& Trim — et For takecsf and verified by pround personnel.

7. Btick Kicker, stick shaker, and seabilicy augnencation concrol EysLen
Check.

T. Q. TF-104D-1
1 January 1960
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BEFORE TAXIING.

1. External stozes auto deop system safery pins — Removed.
. Hydraulic door — Closed,
3 Canopies — As desired,
4, Ground crew interphone — Disconnecred.
3, Sear safery pins — Removed.
& Wheel chocks — Remaved.
TAXIING.
1. NMose wheel .-:t\ezring— Engagt_
2. Brakes — Check,
3. Flighc indicators — Check.

BEFORE TAKE-OFF.
PREFLIGHT AIRPLANE CHECK,

Cangpies — Closed and LOCKED.

Ioeseia reel lock lever — Locked,

Spoed brake switch — TN

Trim set for ake-off — Check.

Wing (lap lever — TAKE-OFF {check indicatoe ),

Fitot heat, main remaoval and canopy defrosr — As eeduired.

FPREFLIGHT EMGINE CHECK.

I
r.d
2L

4
3
i

Align airceale with runway — MNose wheel cenrered.
Brakes — Pump and hold.
Throtele, Milizary thrust — Check instruments.

Throtile — Reduce showly o 805 cpm, check for compeesior stall.

Throttle — Rapidly retard 1o IDLE — Check fuel Aow.
Throttte — MILITARY,

T. 0. 1F-104D-1
1 Januvary 1980
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T. 0. TF-1040-]

CUT O DOTTED LIME

TAKE-OFF DATA CARD

COMDITIONS.
Gross Weighe 0005 e o= Lbs.
Ruanway Length i ol v, — — H
Runway Temparature =R,
Pressupe Alntode | . |

Ruﬂ.w:}- Cotadiense |, .. .., .. e i |:"[_]'|'|] [:'E}-nwn}

Runway Woind COPRenE - e e e Kia.

TAKE-CFF, i
Afterhburmer; Yes_ + Mo
Greound Bun Distance {Feso Wind,

Tr BlopeY oy FPr. '
Acceleranion Check Marker i e ___Fu. Remiining '
Weseldeiiinn Chick: Spedd, . K.LAS.
Taliech B Rpaed. o i o KA, I

LAMDHNG IMMEDIATELY AFTER TAKE-OFF: Flaps
Lrnoas WeNEEE v e i Lhs.

Apparche Spmed (0 o B T . KIAS
ok Bomel e e RIAE
Fr;

Landing Ground Roll .. ... ..

T. Q. TF-104D-1
1 January 1940 !

Section Il

2-47, 2-48



T. 0. 1F-104D-1 Section I

CUT Ok DOTTED LiME

TAKE-OFF.
L Throttle — Minimum sector afterburner (inswee light off).
2. Brakes — Release,
3. Thrortle — Maximum “Threst,
' 4. Engine instruments - Checl. |
5. Use nnse wheel steering as necessary for directional control, '
] & Assunie take.off arcitode,

AFTER TAKE-OFF — CLIME,

1. Lunding gear lever — [P,

. 2, Wing flap lever — UP {check indicators).

i 3, Throttle — As desired,

E 4. Engine instruments and Fuel quantity — Check, |

i 5. Zero-deliay lanyard — Unhosok. i

‘ &, Alrspeed — Best climb, E
7. Altimerer — Reset to 29,92 Hg or as required when passing 23,500

y feet,

| DESCENT. :

I. Engine anti-ice and pitot hear — As required,
20 Armament switches — D FF.
Badae mtaster selector swinch — STHY.

{;Llnﬁighi e ianieal cage swilch — CAGE,
3. Mol and No. 2 hydraulic system pressures — Check.
O Inerrizs reel lock lever — Locked,

7, Alrimeter — Reser o 2092 Hg or us required when passing 23,500
Feer;

T. 0. 1F104D-1 :
T January 1960 '
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WARNING

The aicspeeds listed herein are based on a laoding gross weight
of 15000 Ibs. (1,000 lbs, fuel remaining). Increase approach
and landing speeds 5 koots for each 1,000 iba, of fuel remaining
above 1,000 [hs.

IMITIAL,

1. Farn I'JE]:I.]-' J:n}-:lrﬂ — H-:_:-l:ll;.
20 Wing flap lever — TAKE-QFT s picch {check indicarors).

DOWMNWIND.

1, Lanl:”ng gear fever — TN {l;h.:i;}: 'im:l[l;,'l,l;r_rl:s}.
2. Wing fap lever — LAND below Zdd knots TAS and above 210
kenots EAS { chieck indicarors).

BASE LEG TURM,

L. . Landing gear down and locked — Check.
Ly Bl‘a_]-il!'.'i — Purn!:l.
3. Adrspeed — 200 knots TAS minimum,

FIMAL,

1o Bell out on final approach; miniomnm distance from end of FLLOWALY -
G000 fegr; recommended airspeed — 190 knots 1AS,

2, Engine speed 87-90% rpm.

3. Aanspeed — 170 knots TAS recommended,

T. Q. TF-104D-1
1 ..h:lnul:lr"' 1960
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T.0. TF-1040-]

oiT OM DOTIED LIME

LANDING DATA CARD

RUNWAY COMDITIONS,
Lengeh |
Adr Temperagure
Pressure Altitude ;
Slope Gradient |

Wind Companent

LANDING,

Earoas Weight |

Approach: Spmed! o0 s E s LrERELE

Touchdown Speed | .

Ground Roll With Choe

Grownd Rofl Without Choage . ... ... ... ..

T. Q. TF-104D-1
1 January 1960

Er.
i iy
Fr.
_ @ {Up) {Down)

Eoas.

- Ths
0 I
HLAS
Ft.

Fi.

Section 0l
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T. 0. TR104D-7 Section ||

CUT Ok DOTTED LIME

Pt e e e e A e e e e e e e e e e e e

LANDING.

MORMAL LANDING, i

1. Throole — Retard to IDLE {afeer twouchdown).
2. Mose wheel steering — Engage. '
A, ﬂrug chuge — ﬂr_p'ln::-_'l'.

i TOUCH AND GO LAMDINGS,

1. Wing flap lever — TAKE-OFF.
i 2, Throtele — MILITARY,
: 3. Specd brake switch — 1M,
i i, Trim — Sct for rake-off. i
E 5. LUlse normal take-off technique, I
' GO-AROUND.

I, Throttle — MILITARY { Maximum Theost iF necessa v, |
2. Spewd brake switch — IMN.

3. Landing gear lever — TP,

4, Wing flap lever — TAKE-OFF.
5. Wing flap lever — 1P,

AFTER LANDING.

i

) 1. Specd brake switch — IN. :
3. Wing fap lever — TAKE-OFF.
| 3. Rain remover — OFF, (If rain remover has not beess vsed, turn O

] for 30 seconds, then OFF). :
: 4. Engine anti-ice-and pitot heat switches — QFF. :
E 5. Diag chuote — Jettison in approprice anes.

: & Trim — Take-of.

| T.0. 1F-104D-] :
1 1 Janwary 1960 I 3
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ENGIME SHUT DOWHN,
1. Wing ftap lever — [JP.
2. Runengine for three minyres atidle for proper engine conling.
3. Throle — OFF,
. Fuoel shut-off switch — OFF.

BEFORE LEAVIMNG AIRPLAME.

L, Ejection seat safety pins — Enscalled,

| 2. Pressure suit oxygen supply lever — OFF,
; 30 Diluter demand oxygen supply lever — O
: 4, Radio eguipment — OFF.
5. Wheels — Chockad.
; 6. Landing pear ground safety pins — Tnstalled.
7. External stores auto deop system safery pins — Insealled,

8. Form 781 — {Tr}l]'lplEI-L'_

T.0. 1F-T104D-1
1 January 1950
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CRITICAL ACTION TTEMS ARE DEHH.L]:'.“; AS THOSE ACTIONS
WHICH MUST BE I-'IEEGHMEI} IMMEDIATELY AND INSTING-
TIVELY IF 'THE beR.GENF? 15 NOT TO BE AGGRAVATED
AND INJURY OR DAMAGE 1S TO BE AVOIDED, CRITICAL
ACTION ITEMS ARE IDENTIFIED 1IN THE FOLIOWING TEXT

BY MEANS OF BOLD FACE TYFPE.

EMNGINE FAILURE,

Engine fathare is defined as a complete power failure
which, in the pilot’s judgment, makes it impossible af
inadvisable 1o atrempt a new staet, Examples are engine
‘seirure, explosion, etc

EMGIME FAILURE DURIMG TAI{._E*DFF RUM,
IF engine failure gocurs before airplane It_z_w-:_-s_ grn:-und.

1. ABORT TAKE-OFF.
Refer 1o Abort Procedore under Take.off and
Landing Emergencies in this Section.

31
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EMGIME FAILURE

LOW SPEED ZOOM
CAPABILITY WITH
DEAD ENGINE

S EXTERMAL STORES 1 POLURDS

EoTEMATEL D&TH

SHAKER STALE Wahm1hG

7

-

| 1
A 14 160 130 200 3RO 240 260
INITEAL INBIGATER AIRSPEED = ENITS

100

Figura J3-1

DURING TAKE-QFF

[AIRPLANE AIRBORMNE],

Abandon che aircrafe if altivede permics rather chan

land on an wnprepared surface,

EXTERMAL STORES—JETTISOM.

ote
Maximum aftmde J__!.nin i be achieved E-:,-'
jetiisoming - external stores peior oo woony The
higher wup the climbing fight path external
stores are jettisoned, the less additional alo-
toede il be gil.i.ned.

Zoom (o safe cjection altitude,

Maote
Airplane zopm capability at low airspeeds is
shown n ["'lgu:n: 3.1, This informaiion should
be nsed only gy o gride in deciding whether o
ponm of not. The decision to eject is dependent
on type of ejection i:-:||.|'i|_1m-r.'n|:._ |'.|.'|ri|1_'|'|||:i:1, are,

e — et s T
| AL IMON ALTATUDE GAEN 1K |
3 | ULL-UP OR-ECGE OF STIGK ;

T. Q.

L]
2Bl M0

Frat=2-3-111

TFR-10:40-1

Figure 31 shows thar, in mosc cases, a mild
pull-up on the edpe of the stick shaker stull
wnrni.r'lg WIII Fl.'l:ldui."'ﬂ' 1.|'|‘L' Il.'l.ﬁ.".‘iﬂl:lu:lll. .a|[il'.|.1d.|‘.‘
gain. If a rapid pull-up is atempred, the air-
craft will “seall before sufhcient altitude has
bein gamed - even though the mtal srspeed
appeared zdeguate.

If o deécision to eject is made, the -airceaft
should be allowed o climb as high as possible.
LEjection should be accomplished while the nose
of the sirplane s above the horizon but prior
o peaching a seall or-sink

Upward Ejection Saat,

IF UNABLE TO IODM—EIECT,

Downword Ejection Seal.

I.
2. MANUAL LANDING GEAR RELEASE HAMDLE—PFULL

IF UNMABLE TO ZOOM, THRQTTLE—QFF,

DURING FLARE.

WARNING

Less dmjury wnd Jess aicéraft damage eesales
when the landings are made: with the pear
cxtended because of the absorption of the inirial
shock by the extended landing pear.

. CAMOPY |NTERNAL LOCKING LEVER=UMLOCK.
. FUEL SHUT-OFF SWITCH--OFF.

Mate
Land staight ahead, changing course only
enouph o miss ohsiacles,

5. DRAG CHUTE—DEPLOY AT TOUCHDOWN,

EMGIME FAILURE DURING FLIGHT.

It a complete loss of thrust ocours and an airstace is

:irl:l.Pn.-.q.iE:-EE or imadvisable, !:-rm:vemj ws Foellowes:

1,

THROTTLE—CFF.



T. 0,

2. RAM-AIRE TURBIME EXTEMNSION HAMNDLE—PULL,
3. WING FLAP LEVER--TAKE-OFF.

4. GLIDE SPEED—REGDUCE TO 240 KMOQTS 1AS
AFF—EMERGENCY.

-l

6. Radio— Advise of emergency.

T, ‘Eject or atternpt forced Landing.

ENGIME AIR START,

If a fameout has been experienced, an airstarc may he
made nyng-the following procedure:

1. BOTH EITMT CWITCHES <START. Hold momen-
rarily b iasure contacr of swirches, )
Manitor engine Instruments. for immediate re-
hight if engine cpa 15 still high,

Z. IF IMMEDIATE RE-LIGHT 15 NOT OBTAINED,
THROTTLE — POSITIVELY OFF - AND IMMEDIATELY RE-
TURN TO MILITARY.

4, GLIDE SPEED—-275 KMWOTS |AS.
While establishing bese glide speed, the adreraft
should be headed rownrd the nearest spitalble
landing field.

4. IF NO AIR START OCCURS WITHIN 20 SECOMNDS,
BOTH 5TART SWITCHES--5TART,

Do nee move theortde o OFF before thiv second
actuation of he scart switches,

5. RAM-AIR TURBINE EXTEMSION HAMDLE — PULL,
CHECK FOR FUEL FLOW,

Mote
o nor extend the BAT above 35000 fect as
chances: of ohtaining normal engine operation
are remote and the increased li].ﬁ.E will feduce
plide- distance.

& WIMNG FLAP LEVER—TAKE-OFF,

7, GLIDE SPEED—REDUCE TO 240 KNOTS IAS.

Mate
With the RAT extended, the same glide dis-
tnnce may be reabized at 240 Koot IAS and
take-off faps as with 275 Koon TAS and no

TF-104D-1

Section I

ﬂapi However, the slower speed will resalt
in & lower rare of descent.

4. START SWITCHES—START.

9. THROTTLE—ADJUST AS REGUIRED.
Allow engine instruments to stabilize and adjust
tarorcle: oo sertings necessary. for fight. Enpgine
instruments will give the most relinhle indica-
tion of a re-light.

EMGIME 5TALL CLEARIMG.

Befer o Section W for additional information:

Below 15,000 Feat,
1. ENGIME AIR START FROCEDURE,

2. 16W S\WITCH-MANUAL.

Mate
® Do ot wse the afterburmer with ethe TGV swirch
in MANIIAL,

&  Entries must be made in the Form' 829A each
tme this emergency device is actuated to clear
& compressor stall, T five emergency sctuations
are made on any one engine, this informa-
tion should be forwarded o SMAMA for
disposition.

3, MAINTAIN 27 REPM UNTIL LANDING |5 AS-
SURED,

Rpm may be reaquced below 975 if ];a;nd_ij:.g CaEl-
ditions require’ feduced thrust, Care must be
exercised not 0 reduce thrust below that neces-
sary to complete the linding becaise it may not
ba possible to regain higher throst ence it is
reduced. Speed brakes should be used o keep
atespeed congistent with pattern and  landing
conditons.

Mote
If landing roll discance is criticad, deacrivate the
inlet poide vane switch after touchdown, Idie
thorust is slightly higher when the IGV switch
is in the MAMOAL POSITION,

3-3




Sactien NI T. 0.

Albove 15,000 Feel.
Maota
Any of ithe following |_.|n|:-::l|:E'|:|url!‘.'1 may clear
the engine stall and all procedires need not he
accomplished in the event the siall clears,

1, THROTTLE-~MILITARY,

2. THROTTLE—IDLE. CHECK EGT FOR NORMAL READ-
ING AMD RPM FOR POSSIBLE HANG-UP,

3. ENGIME AIR START PROCEDURE, IF 5TALL 15 NOT
CLEARED, DESCEMD TO BELOW 30,000 FEET AMD AT-
TEMPT AMOTHER AIR START.

4, CHECE FOR 1GW STALL BEFOQRE DESCEMDING TO
LAMD BY RETARDING THROTTLE SLOWLY TO BO=L
EPM. THIS CHECK MAY NOT INDICATE AN OPEN
IGYV COMDITION STALL ABOVE 20,000 FEET,

5. IF STALL REQCCURS AT THIS TIME OR DURING
DESCEMT, USE THE PROCEDURE FOR BELOW 15,000
FEET.

MaXIMUM GLIDE.
Windmilling or Frozen Engine (Figure 3-2).

Maximum distance is obmained by gliding with Aaps and
frunr retracied at 275 kents TAS. Almost the some diss
tance can he obtained with take-of flaps extended ae
240 kootd TAS. The difference i approximately 3 per-
cent, With the RAT extended, exoccly the same distance
1 ohtinehle in either :'-:_:-rlﬁgur:ﬁi.lm: however, the rite
ol descent with take-ofl Aups & approximacely. 1,000
feot per minute less due to the lower speed for the szre
ghide ruti, With the RAT extendeod, it is advantageous
g plice with cake-off Aape ot 240 knogs, This 1salso che
confiputation recommended for the fame-our lending
pattern. The glide distances for rake-off Haps, 240 knots
and RAT cxtended are shown in figure 3-2. Gliding
without the BEAT extended will inerease these distances
approvimately 2 naucicz] miles per 10,0040 et of altitude.

Mote
Unless the engine B damaged, the  wisd.
milling enging speed will produce sufficient
hydraufic pressure o aperate the fight control

SFETEIL,

EJECTION V5. FORCED LANDING.

Because of the many varisbles encountered, the final
dedisinn o ..:LI!E||1;:II! a flmesout [nl:diﬂg (i g tjm:t mask
rermaint with the pilot. These varlables: make o quick
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and accurate dectsion difficolt. Fuacthermore, it is- im-
possible to establish a pre-determined set of rules and
instrections which would provide a ready made decision
applicable oo all emeérgencis of thy oature  hecause
unigue circumstances will be associated with exch such
emergency.  However, certain basic conditions, as listed
below, must exist before arcempring a flame-oue Jand-
ing,. Cherwise ejection is.che best course of action,

. Flame-our landings should only be attempted by
plets who have satisfactonly compleced simulated Aame-
out approaches in this aircralr,

b Flame-out Lindings sheuld anly be ateempted on
Juepmed of destgnated soitable surfaces that provide at
least twice the landing distance mormeally required.

P ;"LPJJ:I'\-::-E-:‘:h-E'i ke ]:J.l:u]:i:l!lg [Feld wase be onreacicood
{clear agea of approximately three o five thousand feet
in lengeh).

Mate
Mo attempt should be made ro land o famed-
out aircrafe at any feld whese approaches are
over heavily populated aceas if & suitable-asea
is available to abanden the afrcrafe.

d. Wearher and rerrain conditions must be favorable.
Clond cover, ceiling, visibilicy, turbulence, surface wind,
B Ik no im;:-u-c!e i HELY ILATIET the svrnhlizshmeanr

of 2 proper lame-out landing pattern.

e Flime-out landings should only be actempted when
cither u satisfacrory "High Kéy" or "Low Key'" position
can be achicied.

Mate
Might flame.out landings or Hame-out landings
undar poor lHghting conditions such 25 ar dusk
of dawn should not be contemplated regardless
of weather or ficld lighting,

I acany ime during the flame-out appeaacs, condi-
tons do not appear ideal for swecessful completion of
the lpnding, ¢jection:should be accomplished, Eject no
later tham the Low Key alcitude,

AL of the ghove basie condittons combined wath the
pilog's -analysis of the condition of the airecaly, type
of emergency, and his proficicncy are of prime  im-
Fq:lrt:mn;r n -:lL'il.:n'rL'inil:lg w['n.'1|'|1.':' (] .'|r|;(:r|1]'|r_ il ﬂa.mr_m:uut
linding or o eject,



T. &0 1F-1040-1 Section |11

MAXIMUM GLIDE DISTANCES

ZERG. Wik STRAIGHT LINE GLIDE
EMGEME W INDSILLING. O FROCZEN
EXTERMAL STORES - KOME QR TIF SI0RES |NSTALLED
GEAR-12P RAT EXTENOLD
FLAPS - TAKE OFF

MAACH 15 SUPERSONIC ABOVE 30, 000 FEE]

ALTITUDE-FEET

NOTE

® WITH FLAPS 4P, GLIGE AT 275 EHOTS

o WITH GEAR DOWK THE GLIOE D1 STANCE
DECREASES TO % 12 MILES TOR EALH
PO FEET OF ALTITUDE,

Fal-o-3-34

Figure 3-2

d=3
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TYPICAL FORCED LANDING PATTERN

WINGMILLING OR FROZEN ENGINE GLIDE CHARSCTERESTICS ARE THE SAME
ALTITUDES SHONY ARE ARCYE TIRRA|M

& [idg - -:'-'l.lfr-:-:s A4
i KAT = Eslersdes
¢, Wingdlaps = TAXE-DFF,

Lo KEY
A o6 000 1esl mimmuam = B0 fee desired

. Cdirspesd - 0 knnls 1A%,

FIMAL TURM

Ty ture b orall edlen finef spprosch
1, K1 gt s and 34 mike from thae
g0i o1 the runmey,

5, Adrgpedd - Tl keoby LAS,

WARNING j FLARE
tis n;_wlmw.uu I.umln.; ar pamedn |t has baen faund 1het ller | A, Sk dlare 300-500 Pl abave qrtund,
1Ffﬂﬂ£’|ﬂtﬂm| El'[li_ﬂ'fﬁ“tﬁ!ﬂ hhflﬂﬂ‘llﬂ: i MI‘H:IHH.IH" hﬂ 3 m‘fﬁ:‘.j% ko When e 55 ssured, gull IER mu:nlml
~stharwise tho rats.of descent will b4 incragsed % and i ﬂml?mhﬁﬂwmﬁm% landirg gear relzasa handle,
B ants, | g f,uma

***"“‘3‘#* %;?"“ﬁ.:ﬁmﬁ* S
&dﬂ’“fﬂ fhiog Wil = mnwﬁ o whire e flare

F-a3-3-40 ¢ §

Figure 3-3

3-&
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HizH KEY

a 12000 [est minimum - 15, 00 fesl dosired
b Alrspeed - 30 tnols RS

£ Starta 45" tankdurn,

e P
e _::::_—__-_\_\___--'-'::___d-:;’ X}({II.-"I

QE_{:"_..-:--" ____.-'" = d"'—-—_\._-______—-_

e e, . s 'f—_ o)
e > // i
e N .
b’ /
«‘e.f?” o

OUCHDOWN /
& Lower thie nose whnei,

B [lapley drag chule
£ Uskbrédes as necessary

e
FRICE TO TOUCHDOWR
2 Corplefte Mg ot 190-200 knals 145, ."'i
b Alipdane may be sl dewn mh2n gear indscales .-'I

e @nd locked or hald alf i nescessary &
|5 knots, Ak mandmu m o resomnereed iouchdoyn
coesd for dead engine meddion

Efg=B-3-47% [}

3-7




Section 1

Naote
If o decision to eject is made, the piloe should
attempt o tarn the airceaft oward an ared
where trijury or damage to persons or property
on the groand o water & lease Blely o ovcur.

FORCED LANDING.

The recommended procedures for making a forced Land.
ill_!:': are ser forth in !-lf_'::m: 53 The 360 {Eli:-j:-l"_l_'cl: averhead
paresen offcrs che mest accoraie contral of the tach down
point and should be urilived when possible. Howeves,
since it may not he possthle to enter the patern ac the
1 [igh E‘-'.E:u"' i‘ll:lim i all cases, comditens should be prac-
tived wirh pattern entry ar any point up to the "Low
Ky paosition to develop technique and proficiency for
these cases as well as the tdeal siqoeeion,

SIMULATED FORCED LANDIMG.

Simulation of Foreed |.a:|:|:|'rng~: Ty b ﬂn:nmp]jsl‘ln:d b}'
weing the following conligurstion,

Throtele Bi3% rpm
speed Brakes iy

Landing Gear DOWN
Flaps TAKE.QOFF
Ram Air Turbine N
Indicated Airspeed 240 Kis.

This configuranon poodoces the approximate :Il:;lg e
vided during a dead engine descent with tuke.off Aaps
and RAT extended and with gear retracted. It 5 recom:
miended that practice glides and ffameouot pacteins be
made using the above confipuration so char the addi-
tiomal safety of having the landing gedar exrended during
the landing flare can be realized, Simolation of the deag
produced by landing gear extension during the flare may
be: made by opening the speed heakes.. I it i desired to
simulare o glide o the flame-out patcern with Qaps up,
gear up and RAT retracted, ghiderat 275 knots and 87%
RPN with the speed brakes fully extended.

3-a
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FIRE.
EMGIME FIRE DURING STARTING.

Tumnation of the fire warming hghts or other evidence
of fire during ¢ngine starting is an indication of a broken
i disconnected fuel line, If this condition occuts pro-
ceed as follows:

. THROTTLE=OFF,
2. START SWITCHES—STOP-START.
3. FUEL SHUT-OFF SWITCH—OFF.

1. Abandon atrcrafe as quickly as possible:

5. If conditinny permit, have provnd clectrical power
source disconnected.

EMGIME FIRE DURING TAKE-OFF.

Hivsmrination of the Are u',1rninE Ij:Ehu rJ.u[i.ﬂg pirkee- ol
requires immediate acdion. The exact procedure to follow
varies with each ser of circuinstanees and depends upon
altitude, airspeed, lenpeh of runway and overran clearing
Tl:'n'lﬂi.nil'l,!:';, locatian of |:|-::-F-|.1|:'.|;-:,:r| arescorc, o hn:||_'r i
muake 3 decision, the following procedures are presenced,

Eﬂﬂih-&- Fire Before Lift-QfF, 1F the fire w:lrniug I_EE]".H
come on during grovnd goll, and sofficient runway or
overrui aren 15 availahle

1. ABORT TAKE-OFF

Refer o Abisre Procedure under Take-off and
Landing Emergencies in this Section.

El’!ﬂilﬂ! Fiee Aftar Lift-Of. If fire 1'.':|::|'|:|:Eng right:. CEme
on alter the aieplang is airborne, and suficiént runwuy
and cverron afe nol wailable o land and stop the air-
eraft successfully, the following is recommended if algi-
mde is oo low for safe ejection,

T- EXTERMAL TAMKS—JETTISOMN,
2. THROTTLE—MILITARY.
3. ZO0M TO A SAFE EJECTION ALTITUGE.

4y Throttle — Adjust 1o minimuem setting 1o maintain
safe epection alticude.
See fgure 35 for minimum ejection altitudes.

5 Check for fire

Confirm  fire h-}- any possible means sochoas
reparct  from  ground, other afscrafs, enpine
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insruments, smoke in cockpit or visihle smoke
rrail bBebvind - aircrafe

&, If fireoxises — Eject,

7o M fire ecannot be confirmed, make decision o land
Gr Efect,
ENGINE FIRE DURING FLIGHT.
If Fire Warning Lights Come ON During Flighe,

Proceed As Follows:

1. THREOTTLE—IDLE OR MINIMUM PRACTICAL
THRUST,

2. HEAD TOWARD MEAREST EMERGEMCY FIELD —
275 KMNOTS 1AS;

3. CHECK FOR FIRE,
Confirm hre by any possible means . such gs
ceport from other airceafr, engine instruments,
smoke in cockpit or visible smoke trail behind
aircrafe.

If Fire Is Confirmod And Lights Remeain ON:
T THROTTLE = OFF,
2. IF LIGHTS REMAIN OM — EJECT.

3. IF LIGHTS GO OUT —EXTEND RAT.

WARNING

The fire warning lights:are powered from the
battery bus. However, the waming light test
switch is powered from the d.c, emergency bus,
Therefore, the warning lights connot be ener-
gized by the test switch befow Idle rpm unless
the RAT i éxtended. On mipdifed aircralt, ex-
tension of the RAT is. not required since the
watmng light test droait is powered from the
hareery bus,

4. WARENING LIGHTS — TEST.
3, IF LIGHTS DO NOT ILLUMIMATE — EJECT,

6. IF LIGHTS [LLUMINATE — MAKE DECISION TO
EIECT OF ATTEMPT A FLAME-OUT LANDING.

If Fire Caonnot Be Confirmed And Lights Ga Out
After Rotording Throttle:

1. WARNING LIGHTS — TEST.
2. IFLIGHTS ILLUMINATE AND THERE ARE NO OTHER

INDICATIONS OF FIRE, LAND AS S00N AS POSSIELE
AT REDUCED POWER.

section 11

3. IF LIGHTS DO MOT ILLUMINATE — EJECT.

If There Are No Indications OF Fire And Lights
Remain On Aftar RE‘l‘urang Thrattle:

L. Land 26 soon as possible; continually checking for
fire,

ENGINE FIRE AFTER SHUT-DOWHN,
I, Groand wrhine compretsor — Connected and on.
2, Throtle OFF—Check,
A Fuel shut-off ssisch — QOFF,

4. Starcswitches — START and hold uniil ETSging rpm
reaches 155,

Simultuneously plice both start switches  to
3TART and signal ground crew o deliver die
unttl engine speed reackes 158 rpm.

ELECTRICAL FIRE.

Civeult breakes amd fuses [rrestece most of the circwies
amd tend 1o prevent electrical fives. However, iF elec-
trical fire pocurs, [I-mcnz-nd s fa ] s

1. OXYGEN EMERGEMCY LEVER — EMERGENCY.
2. GEMERATOR SWITCHES — OFF,

Mate
Cockpit pressure will be dumped when the
generzior switches: are tained of

3o Al electrical accessory switches — QFE,

4. Operate only those unics necessary for safe ftizht
e landing, by placing that unic on and reserting the
pUOeratoes,

A Retirn Eroerior switches o OFF positicn when
“peration 5 complee.

6, Land as soo0n as prasaibiie,

ELIMINATION OF SMOKE OR FUMES,

Should smoke or fumes enter the cockpit, proceed as
forl Erawess

1. OXYGEN EMERGEMCY LEVER — EMERGEMNCY.

2. Diescend o 25,000 feet, or |l:_;-_?'-'i:'['. i Sircumstances
PCEisEe.

a-%
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EJECTION PROCEDURE L

BEFORE EJECTION EMERGENCY MINIMUM EJECTION
IF TIME AN CONDITIONG. FERMIT] ALTITUDE-LEVEL FLIGHT

| REDUCE SPEED A% MUGH AS POSSIGLE

3 HEAD ATRCEAF] TORARD LNPOPLELATER ARER, MARIALLY ACTUATED, PARACHUTE 1300 FEET

1 GIVE LOCATEON AND INTENTIONS TO MEAREST RADID AUTOMATIC PARACHUTE ACTIATED 8Y SEAT RELT SEE RGURE 3-5

FACILITY AND TURN LFF TS DMERGINCY,
2 LOWER WSO8,
P OACTUATE BATLOLT DOITLE |F USHNG AL MASE,

EJECTION AFTER EJECTION
1. ASSUME EJECTION POSITION I RELEASE EIECTION RING,
2. PULL EJECTICN RING WITH BOTH HAMNDS 2 PHYSICALLY PUSH FREE OF SEAT.
NOTE

@ |F THE SEAT BELT FAILS TOOOFEN ALITODMATICALLY
AFTER 1 SEGOND,  PULL MANLIAL CABLE CUTTER
AND KANUALLY QPERCSERT BELT,

® | NOHMAL OPERATEON, THE SEAT BELT WILL
OFEN | SBRCORD ARTER ERECTION ALLONI NG
SEPARATION FROM THE SEAT, WITH THE PARA-
CHUTE LANYARD ANCHOR ATTACHED 10 THE
RELT, THE PARACHUTE WILL GPEN: AUTE-
MATICALLY AT A FRESEY ALTITUSE, 2 BF
BELCRW THAT ALTITUDE, THE PARACHUTE WiLL
PN | O0R  RECONDG AFTER SERARKTILN
FROM SEMT { DEPERDING DN PARRCHUTE
TINE BELAY ),

3 PULL "D RIKG RELOW 14,000 FEET,
NOTE
| WEARTHG AUTOMATIC ORESTRG PRACHUTE W TRIUT

LAMYARD - ARCHOR ATTACHED TO SEAT BELT BUCKLE,
PLLL: PARACIITE EANYART ANCHOR

4 RELEAZD SEEVIYAL KIT DIFORE GROUND COXTALT,

WARMIMNCG

- p-- 00
Figure 3-4

3-10
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3. Ram air scoop lever — QPEN.
4. Generator swirches — OFE

5. 1E smoke persisis, wnlock canopy hetow 260 knows
IAS (downward cjecdion only) and land as soon as
possthle,

. If it can be determined that the smoke s cansed by
an electrical fire, wse Elecrrical Fire procedures, other-

WiSe, resgt Eeneraton,

EJECTION.

The basic ejection procedure is shown in bgurce 34,

EJECTION ALTITUDES.

G ejection, the sear and the pilot will have a COMPOHIEnL
of thrust provided by the aiserafe. Thercfore: iF seat
ejection i initaced when the airceaft 48 in 2 climb, the
ejected pilot will reach a higher altiade than if he were
ejected from an aircrafe in level flight — the opposite
will be true if ejection is accomplished when the aircrafe
is in descent. Accordingly, in marginal altude e
nons, the aifcraft should be “zoomed” and ejecricn
enitinted while the nircrafr is at the peak of the zoom
with zero rare of descent, Refer to hgure 3-1.

WARNING

In mest cases, no advantage will be gained by
:rnli:'nﬂ the aircraft tooan inverted accieds For
gjection, If aicspesd is low, the aldwde ose
during the roll may exceed any alitude advan-
tage intended to be gained due o che direction
of pjection.

EJECTION ATTITUDES.

For low altitude ejections all excess aisspeed should he
used to reduce rate of descent or to increase aldmde
before ejection. Figure 3-5 indicates the minimum alt-
tude for successful cjection with different combinations
of automatic ejection equipmenr. These figures are i -
plicable for LEVEL FLIGHT. The daca are conservative
for climbing fight paths and optimistic for descending
flight paths.

Sectian- 11l

The "one-and-zero™ system Has' been soccossfully flight
wesred at speeds between 120 kadts TAS and the maxd-
mum sale parachute epening speeds. Therefore, data
For this system are applicable berween 120 knots 1AS
antdl the maximum safe cjection spesds for the “nne-and-
zere' system as shown in figure 3-6.

Mota
® Style of automatic parachute and type of can-
apy, pack and automatic relexse is defined in
-0 14D1-1-1,

®  The'type of aucomaric sear belr used does not
affect the derermination of the LENErgrerCy mini-
mim glriede,

Once the equipment is known, the minimum aléitode for
sate gjection can be found on figure 3-5. For example,
on figute 3-5 if the B-5 pack/C-11 canopy with the 2
second F-1A timer is used, the sequence 15 a 1-and 2
system and the emergency minimum ejection aitmde un-
dee Ievel fight conditions is 700 Teer, With the seroedelay
attached, the emergency minfmum altdtude is 450 Feer
The altitudes: given in figure 3.5 should be ased only asa
guide. Ohnce an emergency minimum altitude hns beon de
termined for g particudar configruration of equIpment,
the decision as to when to eject of not to eject in an emer-
gency should nor be rigidly determined by the fact thar
the aircraft is shove or below the emergency minimus
altitude as derermined from these fgures: Every emer-
gency will bave its particular set of drcumstances in-
valving such factors as airerafr spred, altitude and con-
trod, a5 well ss altitode. Based an che fipures and the
escape configuration available, & decision should be made
befare tuke-oif concerning action o be taken in the
event of 2 low-altitude emergency.

EJECTION SPEEDS.

Analysis of escape techniques pereaining to possibile
injury from aic blase and deceleration has revealed that
cjection accomplished ar airspeeds ranging from sgall
speed to 525 knots 1AS result in relitively minor forces
heing exerted on the body, thus teducing  the injury
hazard, The pilot will undecgo appreciable forces on
the body when ejection is performed at sirspeeds beeween

3-11
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Section 1
DOWNWARD EJECTION SEAT
FEECOND 2 RECOND I SECOND 1 BE0oMO 0 SE00MD 0 SECOND
PA RaCHITE PARACEITE b R CHLITE PARACHITE PARACHUTE P& RACHUTE
: : : ; : [LARYARD 1 dLANYRED 10
{F-18 TINER] [F-1& TIMER} [F-18 TIMER) (F-1B TIMER} R RiTGY gy BN
‘b~ 0-4 R
;ER: / o5 £ /:-u OR /:--a Bt /:-15 i /a--;- 5 /;.15
Fack CANOPY| PALR / Canory(Ba, CANGPY| FACK /' CANDPY Rack CANOPY | PACK / CANOPY
| SECCME
ALUTOMATIC
SEAT BELT i T o 350 &0 e
M-12 IRITIATOR
UPWARD EJECTION SEAT
2 SECOND ? SECOMD | SECOND [ SECOMD 0 SECOND i SECOND
PARACHITE P4 BACHUTE P& RaCHUTE PARACHITE P&EACHLE PARACHUEE
i _ : 7 ; {LANYERD TO [ LANYA RS 10
[F-15 TIMER} {F-1A TIMER) LE-1E THRER) [F-18 TIMER} S R | o ping)
.q R — E:-q 3-.1 -
R -4 -5 -1l E?s il B-5 2-11 Eszﬁ o-1 5 E-5 C-11
= - e w ! "
. ﬁjlﬁ CANOPY | PALK APy BitK {ANGPY | PACK CANGPY ALK CAMDPFY | Pl Il'-_.l.ﬂ
I SECOMD
ALTOMATIC s
L) | 34 12 m 0 1
b IWITIATOR
WARNING
® THESE ARE EMERGENCY MINIMUMS, EIECTION SHOULD
NE STARTEO-ABONVE 7000 FEET, IF POSSIBLE.
& MINISUM EFRECTION ALTITUDES QUGTED HEREIN WERE
DETERMIMED THROUGH A EXTENSIVE SERIES OF FLIGHT TESTS
AND ACE BASED ON DISTANGE ABOVE TERRAIN DN INITIATION
OF SEAT ERCTION LINITIATION OF SEAT EXECTION 15 DEFINED
AS THE TIME THE SEAT 15 FIRED), HOWEVER, |SUMAN ERROR
AND-EQUIPMENT MALFLBCTIONS WERE MOT CONSIDERED
I THE DETERMINATION OF THESE ALTITUES, THEREFORE,
WHENEWER POSSIBLE, EIECTION SHOULD BE IKITIATED AT
ALTITUDES HIGHER THEM THE | NEMLIS SHOWS 1N THE
CHART,
Pty = =i

Figure 3-5
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SAFE EJECTION SPEEDS — ALTITUDE VS. SEQUENCE
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Section 1

ILEVEL FLIGET)
L, 20 -
HRERDID BLOCE 1_, \
: 5
12,020 T
i
s i
& 1
% - 1
= 2,00 ’%
= -_'Lﬂ_.-' i
H—f |
5
4 000 I‘i
5 B
[}
] )
o i
i e Ha il =i LR B0 Bl 1] i
LS WhOT CORR. TOSTD. TIMP, PRESS.S
LEGEMD MOFE
= THIS GRAPH DEPICTS SARE EIECTION SREEDS SOR PARACHITE

iTere TYPEC-8 FFT, RAT CANORY, TYPLE-1 PA DK SERUCTURAL CAFERILITY LINDER IDEAL EEVEL FLEGHT AKD
= E.T:": Cof, Z3ET, FLAT CANOPY, TYPE 5-5 FACK WITH id Bag AVERMIE PARACHUTE PEREORMANCE CONDITIONS CBLY: T |4ER
wrrnn TYPEG-TL 3077, GUIDE QAROEY. TYFE 245 PACY EJECTUOM ATTETUDES , TUMBLIKG  SERARATION DELAYS, WARIA-

IO TN PARACHLTE OPENI W I'IHI-__ ETC., ARE RIT Il'.li'..LLI'[I:[I P By

Figura 3-4

325-600 knots TAS, and escape iz more horardous than
at lower airspeeds.  Above 600 knots TAS, ejection is
of the excessive Fforees

extremely hazardous because

to which the: body 5 subjecred.

Eigure 3.6 s a plot of theee parnmeters, namely: alisde,
~J'h:~m|. and sequence time of the parachute-antomaric
belt combination.
speeds with regard to parschute capabilicy asd haody

s The graph shows safe ejection
injury because of parachire opening shock, The sequence
limes {slanting lites) indicate che limits abave which the
paszchute will probably be deamaged on opening or the
crew member will probably suffer body injury resalting
from parachute opening shock,

FAILURE OF SEAT TO EJECT (DOWNWARD
EJECTION],

If the seat does not eject when the ejection ring is
pulled; continue holding ejection ring with one hand

el F-r':n:tl:l;i as Tol lows:

L. Feer back into stirrups — Check.
2 Escape hatch jectison bandle — Pull,

MNata
This action releases and cjects the escape hawch
and removes the free fall disconmect safecy pim,

3. Ejection ring — Re-pull through maximum cravel,

Mote
® This by-passes the thruster initiztor, locks the
foet retractor cables in the rerracted position,
hres the catapult and ejeces the seat, or the
seal will peaviey fall;

®  With the thrusror by-passed, the automatic
features of the knee guards, tie.down strap
tightening, inerris reel fock and conerol sdck
stowage, will not operate. The foot retractor
cables will be cur by the action of sea

movgment,
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TAKE-OFF AND LANDING EMERGENCY.

All landing. emergencies involving landing on prepared
or unprepared surfaces should be made with the landing
gear exiended. The extended gear, even on' reasonably
rough tercain, provides an absorption of the initial
shock :rr.-.ulting in less injur}' to the |:|:'|q:||; and d:'l.ma.g:
tir the airccaft,

Mote
® These instructons alie apply 10 those cses in
which the runway is overshor or undershot
and tonchdown cannot be avoided,

® The helmet visor s considered a protecrve
device and should be lsered pril}r tar diteh-
ing or crash lanvding.

ABORT PROCEDURE.
Accom el those of the u'e'lf.l.r MECESSANY fo slof ufr:r.q'lf.r.
I. Thrattle—IDILE; or ©OFF (as NEcessary ).
For Fire—OTFF
For harrier eagagement—IDLE
Mole
Mose wheel speering becomes inoperative due
tir Foss ol h:l.'l']l.‘..:lu!il: [pressure when the thromle

is retarded ar OFF. Refer o Runway Over
run Barrier procedore in this Section,

2 Drag chute—Deploy

5. |:!;:|.||:-e:~:—_.-'|||:1-|'.l-]:.".
Ulke wheel brakes hard hur do nor skid,

A Exreenal Srodes—Jertiion,

5 ('.'ﬂ:'l.l:lp}' el !-:_‘:-L'king lever— Tlnlock |:|:I|:|wn-
ward ejection aircrafr only).

6. Fuel shut-off swicch—OFF, for tngine five.

MalM GEAR TIRE FAILURE OM TAKE-OFF.

The following procedure 5 recommended when @ main
gear tirg Eails during rake-off run. This® reconumended
technigque apphies to all gross weighes and airplane con-
gurations.  Direceional comtzol of the airplane s
maturally morg difficele ar che higher gross. weights.

1. 1§ nose wheel lifeoff speed has béen atrained, ox-
peemal storcs should be retained and sakeoff cononoed,

3-14
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2, If speed 35 prester than 150 KIAS, but below nose
wheel lift-off speed, jection external stores and continue
take-olf.

3. If speed is less than 150 KIAS, abort take-off.

Befer o Abort Procedure wnder Tabe-CFf and
Landing Emergencies in this Secrion.

WARNING

If takeodf is continued, the landing gear should
oot be rétracted iF gire has Failed or is suspected
o have failed untl the dre has been visually
checked for fire by & repore from another air-
plane or the toewer, Afoer the fice §5 checked and
il the EE‘..'I:I’ 15 .rEI::r:r.’!E&.. 1R whesl brikes h]:l_luld.
be applied to step wheel cotating before reteac-
tinn to prevent tire frigments from damaging
equipmient i the wheel well, Lapding should
be made in accoedance with the insiructions in
Main CGéar Flat Tire Landing in this Section,

BELLY LANDING.

Successful belly landings have been made on prepared
quifaces. Abandon the msrcrafd cather thon attempt @
hl:l[_}' lnnding on an unprepared surface. If a gear up
|:u:|rlir|5 1% vreavaslahle |1-n::-n::|,:d as Follows:

[, Extermial stores — Jettison,

Jettizan  extermal stores in. appriopriate area;
retoin tip and pylon fanks if they are empiy.

B

survival kit pelease handle — Pull,

A

Make nocmal pacteon.

Make normal partern with landing gear fever
UF aod landing Qaps extended,

A. Canopy mternal Tockang lever — TTNLOCEKED,
(downward ejection aircealt nnly)

5. Make far approach.
& Throttle — OFF at toockdown.
. Drag chare — Deploy.

5. Fuel shur-off switch — OFF.



T.0. TF-104D-1

MNOSE GEAR FLAT TIRE LANDING,
If landing with a flar nose gear tire, proceed as follows:

L. Mose pear— Hald off.
Hold the nose wheel off as long as pracrical and
then tower gently to rumway.

2, Drag chute — Deploy.
Do not deploy the drsg chute until nose wheel
is on rthe ground becawse of the nose down
pitching moment which ocours when the drag
chute infiages.

MAIN GEAR FLAT TIRE LANDING.

I. Touch down on Ha:n:.d_ rire,

Touch down on the side of the runway away
from the fat eire.

L. MNose wheel — Lower,
3. Nose wheef seeering — Engage,

4, Drag chute'— Deploy:

ASYMMETRIC TIP TANK FUEL LOAD LANDING.

Adequate control is: available Tor landing with one tip
mnk full and one tnk empty under smooth air condi-
tipns; however, consideration should be given o the
wdded atleron requirements under strong or gusty cross-
wind conditions before attempting a landing with an
wsymmetric fuel foad. A croswind from the side wich
the fight tank increascs the aileron requirements in the
same direction as used to halance the heavy tank. Tt is
recommended that low speed control be evaluated price
i entering, the landing pactersn. If the laterzl control
apprars matginal for the existing landing condition, the
tanks should be jeftisoned.

FULL OR PARTIALLY FULL PYLOM TAMEK LANDING.

With fuel in the pylon tanks, the pylon strenpgeh may
be exceeded during a landing: thersfore; if a landing
must be made with more than 1000 Ihs. total fuel in the
pylon wanks, adhere to the recommended landing speeds
and exercise close contenl over sink rate at touclidown.

PARTIAL GEAR LANDING.

Landing With Mose Gear Retrocted,

1. Miake normal lil.n-rh'n_g,

Section I

2. Trim — Full nose up during ground roll.
5. Grently lower nose wheel to runway.
4, Drag chure — Deploy after nose deops.

5. Apply brakes.

LAMDING WITH OME MAIN GEAR UP
OR UMLOCHED,

Refer o0 Landing Gear Emergency Extension in this
Section. In the event nne mmin gear remains up or in
an intermediate position, afrer all procederes to extend
have failed, proceed as Follows:

I Extermal stores ' — Jeteison (if required).

Hemaln empey tip and pylon tanks o absorh
initial shock.

Mota
& If time and conditions peemin, burm excess fuel
to lighten aitplene and o minimize fre harard,

& If a cheoice 5 possible, select @ wide: concrete

runsway withoor o erosswind,

2. lnertia reel lock lever — LOCKED:,
Assure seat belt and shoulder harness are tight.

3. Canopies — UNLOCKED (downward ejection nir-
craft) or jettison (upward ejection nircrafe).

Mate
® On upward cjection sireraft, the canopics
shiould be jettisoned prioe to landing if i¢ has
been detenmined by ground or air check thar a
gear i up of In an intermediare position.,

®  Before unfocking or iet'im:lm'n[_{ the  canopies,
plice hetmet visor in the down position.

4. Make normal approach and landing.

Fouch down on the side of the runway away
from the fauley pear.

5. Immediately After Touchdown.
a. Throttle — OFF,

b. Dzag chute — Deploy,
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¢, Fuel shur-off switch — OFF,

CAUTION

TS I T T T T S N T

Mome wheel :.iEi:ri.ng 15 ot avilahle afier the
manual landing gear release handle has been
palled.

d. Hold Fauliy gear off 28 long as posible,

7. Brakes — As requiced.

MO FLAP LANDIMG.

Hecgnga {Jf the ]::igh :]:lp:'-:'&l:'l.-tl:‘l. aned  iouchdawn ﬁi:réeﬂf-:
requirgd to accomplish a po-fAap landing. it is recom-
mended that the following instroctions: be observed.

Mate
& Al of the following specds dare based on o
ing prossoweight of 15,000 ths, which inchudes
Lo M. Foel Mmui:l[llg. Inerpmee :I.Eb]J:I'I:m-:]:I
und towchdown speeds § knots for each uddi-
tional 1000 Ibs. of airplane weighe.

TRAILIMG EDGE FLAP FAILURE,

if the crailing edge flap fails o exrend (regardless of
the position of the leading edge fap) the following
procedure is recommended,

L Wing Aap lever — TAEEDFF,
With the wing flap lcver ar TAKE-OFF the
atlernn and rodder travel limiters are: remesved,

2. Recommended runway lengeh — 10,000 feer

Mate
A rooway length of 10,060 feed 15 recoms-
mended as an added safery precaution in event
of broke or doag chuge failure,

3. Base leg speed — <0 knots TAS above normal,
230 knots 1AS minimum,

4, Final approach speed -

%, Make flac nJ:;.'ll.'llin:lL

A fiar approach will decrease cequired rotation
For flare,
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Mota
Airframe bulfering will be experienced as spoed
is reduced and sor G-load 15 incressed,

. Touchdown speed — 195 koots TAS minioum,

7o Bower nose and deploy drag chute inunediacely.

LEADING EDGE FLAP FAILURE ORMLY.

1. If wrly the leading edpe flaps fail and the wniling
n:l:lgl: ﬂap:.' can' be loweced to the land J:Illﬁill-ll::lll.: I:E:E'nel'r].'
making boumdary bver contzol available normal pactern
and touchdown speeds can be used,

2, Tf toailing edge flaps can be extended only o the
take-off position, Ay final approach ac not less than 193
knots 1AS and touchdown ar niot less thin 165 koo TAS,

RUNWAY OVERRUM BARRIER

The msinimum speed for swocessful engagement of (A=
1A rumway overrun barrier is-40 knots ground speed,
Harrier EOEATEMEnTS have hoen made o excess af 100
knows; Bowever, speeds above 100 koots accentuate the
inheeent limitations: of the MA-1A overrun barrier
increasing the possibility of unsuccessful or one gear
engraements,  Wing tipstores and wing Hap position
have no efect on barrier engagement. Te was determined
thatr successful engagements cannot be made with prlon
tanky installed, 'F‘.:."lq:.n packy alons have oo effece on
baerier engagentents. With the landing gear lowered by
means of the manval landing gear release systom [for-
ward ‘main doors fully open), successful barrier engapge-
ments fnn e mude up ti 100 ks gn]urlﬂ .-CFEL'-:[. Hiwivs
ever, the reliability of the engagements is considerably
After landing {or aborted
koY, 30 the aiceraft cannog beoslowed 1o aosafe furne.

reduced above this speed

off ‘specd before reaching ¢he end of the runway, the
steps listed befow should be accomplished if a runway
overrun barcier s zvailoble:

1. THROTTLE — IDLE.

2. PYLOM TAMKS (IF INSTALLED) — JETTISOM.
The pilor should jettison pylon fanks immedi-
arelv ' afcer rler:iding to effece a barrice cogage-

mCar.
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WARNING

Iar ﬁ]:lttd.‘- Lo oo kl:u:ll::i:_ !:-_'.-'|.||:|| tanks chould
be jectisoned & minimum of 400 feet prios
to barrier engapement (dry runway) oo pres
vent the tanks from over-running the airceaft
and causing possible interference wich-barrier
engingement, gear collapse or aircraft fire,. This
distance should be inceeased when opernting
an wet or joy runway, or at higher ground

spoeds,

Pylon tanks fuel may ignite by heat peocrated
from the rank .'i-kidd:i]:lg on the runway, there-
fore, in case of known emergency, jettison
pyrlon tanks before landing,

Maota

If time permics, deop only the pylon tanks
by placing the external stofes jettison selector
switch o the PYLON - position and poshing
the stick external stores jettison buteom. If
suthcient time is nor-available, drop all ex-
termal stores. by pushing the external stores
jettison luiton,

If the pylon tanks are jettisoned on the run.
way, the tanks will strike the adjocent main
landing gear bur will pot alter the couese of
the iresafe,

3. Groond speed — Reduce,
Decrease pround speed below 100 knots if pos-
sible by deploying the drag chute and wrilizing
maximum wheel hraking,

Rl e il i

CAUTION

I T S T T R T ™,

il

Avoid. excessive braking just prior 1o and
during barrier engagement to prevent blow-
ing tires which may cause [oss of conreol.

4. Canopy internal Ierthing lever — Unlock,

5. Aim for center portion of baerier.
Contace barrier ¢ close o oa 997 angle as
poathle,

TF-104D-1

Sectien 1

blate
Nose whiel steering is inoperative when the
manual landing gear release svitem has been
used.  Therefore, differential  braking  and
rudder must be wsed for directional conteol,

4. Throvle— QFF,
After barrier engagement and ic has been de
termined  that nose whael swm:i_ng is not re-
guired,

WARNING

® I o ons gear eagagement is made aod aircrafe
beconmes uncontroliable, stopeock throotte and
tuen fuel shut-off sericch off.

& Doomot usfasten che sear beloor shoulder har-
ness uniil che adrecaft has come oo rese

EMERGENCY ENTRAMCE.

The procedure 1o be used by rescue pecsonnel in assist-
ing the pilot from dhe airplane following a ceash landing
15 showen io figure 3-7 or 3.8

DITCHING.

Ditch only as g lsse resore as che pose section of the
Fuselipe may break off, Alss, the airplane will probahbly
sink quite capidly, All pmergency survival equipment is
carried by the pilot; consequently, there is no advantage
in riding the airplane down,

EXTERMNAL STORES EMERGENCY JETTISON.

T jettison exteral stores during an emErgency, pra-
veed as Follows:

1. External stores jertison button — Press.

Pressing the external stores jettison button jete-
sons pylon and mp storcs,

2 I stores Fail to release, excernal stores relonse se:
lecror switch — Asx Eu(il.lij,’fd_.
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f
EMERGENCY ENTRANCE

IUNMODIFIED AIRCRAFT)

10 G EN LIMLGCEED
CANUTY, RALSELIFT
B&R ATTACEED TO
i.I!'I,;:.‘-!II:;I'PEI‘EI: OF IF CANDFY. b5 LOGRED
ol ol URLOCK BY ROTATING
g THE EXTERNAL LOCK ING
LEVER AFT:

e o

CARCPY EMERGENCY PLLLRING

.

MENLUNL CARLE CUTTER D-R1KG

1 TO DROM THE CANOPY FROM THE RORMAL OGREN POSITIGN TO THE

EMERGENCY OPEN POSITION USE THE EMERGENCY PULL RING NOTE

4 SUUT OFF OXYSEN SUPPLY AT OXYGEN CONTROL PANEL

% (PEN HELMET FACE PLATE BEFDRE D1SCONMECTING OE'YGEN LINE ® THE PILOT MUST BE FREED FROM THE 20 EQOT
T ANDID FOSSIELE AUPTURING OF FILOT'S LUKGS IH LANYARD ATTACEING 113 TD THE SURVIVAL
EVENT THE PRESSURE ‘SUIT 15 FRESSUKIZED EIT. THIS MAY-BE DOKE BY UKEASTEN NG

& IMSURE THAT SEAT 'WILL NOT FIRE ACCIDENTLY - SAFEFY [HE SLIRVIVAL KIT PARACHUTE ATTACHMENTS,
THE EECTION RING

7 RELEASE ZEAT BELT AND SARKESSES ® |F CANOPY CANSOT BE OPERED,

B DISCONNECT PILOT'S PERSOMAL LEADS BREAK CANDPY.

9 PULL MANUAL CASLE CUTTER D-RING TO. FREE PILOT'S FEET AT

[0 REMOVE PILDT AS GENTLY AS POSSIELE TO AVDID AGGRAVATING

POSSIHLE INTERKAL |NJUREES

Figure 3-7
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Section I

EMERGENCY ENTRANCE

| MODEFEED ATRCRAFT

1E CANODY |5 LOCKED, LNLOCK BY ROTATING THE Ex-
TERKAL LOCKING LEVER (R AFT.

. AF KIRCRAFT 15 Of FIRE, JEFT150KM CANOERY BY

PULLING CANOEY JETTESON T MANDLE (B},
SHLUIT DFF.CYGEN SUPPLY AT DXYGEN CONTROL PAKEL

UPEN HELRET FACE PLATE BEFORE D HRCONMECTING
DOCYGEM EARE T AVDID POSSTELE RUPTURING OF
PILOT!S LUNGS | N EVENT THE PRESSURE SUIT IS
FRESSLREZED,

JUSH BUTTON
OPFEX JOOR
o PULL =77 HARDIE

ouT G FT.a0 =
JETT 150N |,‘|_.'-.:..l-_1_

T

. TR

T

Figure 3-8

| MSURE THAT SEAT WILL BOT 7 IRE ACCIDENTALLY -
SAFETY THE "D RING.

RILEASE SEAT BELT AND SHOULDER HARNESS,
DISCONSECT TILOT'S PERSONAL LEADS,

PULL SERVIVAL KIT RELEASE HANDLE,

PULL MARISL CASLE CUTTER RING.

REMOVE PILOT GESTLY T0 AV AGGEAVATING
POS5IBLE INTERNAL INJURIES, '

3-1%
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4, Spick external stores jectison button — Press,

Mot
Refer to External Stores Jettisoning Speed in
Section WV for jetdsoning sirspeed limitations.

AFTERBURMNER FAILURE.
LOSS OF AFTERBURNER DURING TAKE-OFF,

If the afecrburner fails during take-aff:

1. ABORT IF SPEED AND RUNWAY PERMIT,

Refer e Abort Procedure under Take-off and
Landing Emergencics in this Secricn.

If committed to take-off, proceed as follows:
I, Theottle — MILITARY,

2. Comtinue take-off-ar Military Thirust,

Dy nor - atempt a0 afterburner relight until
attaining safe nirspeed and aldnde

AFTERBURMER SURGE.

Afrerburner surge can easily be detected by inseability
feel, exhaust pas temperature gage and nozzle position
indicatar oscillation. If afterburner surging oceurs, pro-
ceed as follows:

1. Theottle — MILITARY.

Move the throtde oor of the afterhurner range
as soon as possihle, prefecably hefore more than
2 cycles of surge,  This action 5. mecessary fo
prevent compressor stall and possible enpine
Aame-our.

Z. Throttle — Afterburncr range.

After 3 o 5 scconds. move throole smoothly
outboard and forward into afterburner moge.

3 IF afterburner surging continues, throtile — MIL-

ITARY.

Avord wsing afterhurner,

320
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EXHAUST NOZILE 5YSTEM FAILURE,

The following procedures are recommended in che event
of o malfunction of the exhausc nozzle prea contzol
system.  Such malfunctions or faileres might allow the
exhavse noxzle o open fully, or to close 1o the mechani-
cally scheduled area, or ro fluctuare during afrerburning
or non-afterburning opecation.  Each type of possible
matfunction is covered. Failure o the wide open pisition
while nonafrerburning is'the most critical condition.

Mote
Execute landings under any of the following
cxhanst nozzle control emergency conditions
with the flaps in the ke-of pﬂsiti-:rn.

FAILURE TO THE MECHANICALLY SCHEDULED
AREA — MOM-AFTERBURNING.

The effect of this failure i apparent only ar Military
Thrust since the mechanical schedule is the normal posi-
tiein of the noezle at lower throse seteings, Uinder Military
Thrust conditions, this shift to the mechanically sched-
uled area produces only s slight change. The nozzle
prewccdecreases slightly and the exhavsr gas. temperature
ingeeases with a slight increase in throse. An attempe to
light the afrerburner will result in an over-téemperatore
condition. [f this failure occurs proceed s follows:

1. Reduce chrorele eo maintnin 6007 © maviniine

2. Exhaust nozzle control switch — MANUIAT.
This will fnsure nozele position remaining on
the mechanical schedule in case of subsequent
electrical failure.

FAILURE TQ THE WIDE OPEM AREA —
NON-AFTERBURNING,

The upparent effects- of this failure ore a significant
decrease in throst plus a reduction in exhaost gas tem-
perature as well us an o mcrease in nozele area o the
full open indicator pesition. Insufficient chrust is avail-
able to maintain level flight with any configuration or
njﬁpmd ot take-off pross weights, At normal landing
pross weight, level flight cannot be maintained at any
epeed If the gear and/or landing flaps are extended or
external soores are carried, Level flight can be main.
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tained up o 3500 feot in the clean configuration ar
00 koo TAS with normal landing pross weights, pro-
viding ambient temperatures are standard  or cooler.
With rake-off flaps extended, level flighe can be sus-
tained up to 5300 feet ac an airspeed of 190 knots TAS
at normal |:J.|.1.|J:i:|:|g FLiRELY wrigil.l:. prrtv[ﬂ‘ing ambient tem-
peratures are st seandard conditions” or cooler. The
capability to sustain level flighe at landing gross weight
in either the clean configuration or with take-odff flaps
s:x1|.::|.r]1.'|:|. i.:.' h:igH_'r' impn:ll;mlﬂr {IrT d:-:}'.': with ammbient
temperatures hotter than standard. IF the nozzle fails
to the wide open area (non-afterburning) proceed as
Foal levvs:

Mozzle Failure Cpen During Military Thrust Take-off.
1. ABORT TAKE-OFF,

Befer to Abart Procedures wnder Take-off and
Lunding Emergencies: in this section,

Mozzle Failure Qpen Following Military Thrust
Take.off,

1, EXHAUST NOZZLE COMTROL SWITCH — MAMNUAL,

2, ZOOM TO SAFE EJECTION ALTITUDE,

3, I nozzle closes, moniter BGT 6007 O smaximns,
bura oot fuel sed land.

A, B norzle remains open, advance theotele apidiy 1o
Maximum Throst withont hesitating in sector borning,

Maoke

An afteshuener light with a wide open nozele at
low indicared airspeed canoot be guaranceed,
hat s possible, The hest technique is to advance
the theotele rapidly (o foll sfeerbutner position.
A 3 w5 second delay may be experfenced
thu:r: rll"tcl:hurnt:r Iii__r'ht i:$ ul:l-:t:l.in-&l:l. 1€ wn
alterburner light is not obtained, leaving the
theottle in the -afterburner range will not
adversely affect engine operaton and  will
reduce the fuel load,

5. If an afterburner light is obtained, exhaust nozele
control switch— ALTTO,

6, Obtain desired altimde and airspeed.

Section I

7. Fuel fpad'— Bedose and [and.

=, .I.H.I'l.l.']'iﬂ;l’__l: Eear |=1.'i:r—ﬁ|_1-wr|. 4ITE final uispﬂmch_
Stnce’ level flaghe in Militncy Threst with a wide open
poscebecan be swstained only with gear up, do oot Jower
gear until on final approach and [anding is assured,

Do IE -afferborner fails o Hght, excernal stores—
JETTISON -and follow Engine Failure During Flight
procedures.

FAILURE TO THE MECHANICALLY SCHEDULED
AREA — AFTERBURMING.

A nowele SYSLEm fatlore pnder this conditinn will regult
i an ever temperature condition. In sector afterburning,
excessive rpm drop and for engine stall may also resule
In full afeerburning the minimom mechanicalbly -sched.
wled moswele pren: s sech’ that- chese Jacter conditions will
not be experienced. If this. failure occurs; proceed as
bl lomws:

1. Theotele — Rapidly retard to MILITARY.
2 Exhaust I TENIPETREUTE — M anadnns,

3: Exhapst nosxle conirol saitch — MANUTAT..

FAILURE TO THE WIDE SPEM AREA —
AFTERBURNING,

This [@ilure 15 indicared by aoslight reduction in throse,
accompanied byoaslight decrease in exhawse gras tempersi-
ture and an increase in nozele area This condition will
probably not be detected by che piler. The afterburner
will continue o burn with 2 wide open nozzle o5 long
ay R thoroetleE 15 pob :I'Etil.li'l:l.l:l'j (4] ik secior ramgre, A
long as the afterbarner is maintained above sector burmn.
ing no corrective action is requined,

1. When retarding out of alterburning, retard the
throttle slowly and check to see if the norzle i3 elosing.

2. 1F noxele is noc ¢losing, maintain afterburner chrost
until desived altitede and airspeed are obtained,

3 If noxzle 15 not clesing normally, momentarily
actuare exhaust norxle conteol switch o MANITAL o
sigion and eeturs oo ALUTTOL :
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4. Check for sharp rise in EGT 2o insure proper func
tioning of switch price o coming oot of afterhucner,
Then proceed as- follows:

CAUTIOM

R T AR .

3

If ooexle switch is lefr i che MANUAL posi-
ricn witile i afterburner. a severe avertenpera-
ture conditien will resalr,

Mozzle Failure Open During Flighs.
. Throole — MILTTATY,
Ii- Exhanst nioesle 1:I:II'tI.‘I'¢'|1i switch — MATWNUAL

3 Check aoamely FUS\J'.[EI:I:II afel manitor - exhawst Ers
tempEraAmere 0o neaantan G007 O i xinu,

I"I-T'ifi.li:l:'}' Theus: will he available.

WARNING

If the noxele switch fails o close nozzle: main.
tain 300 knots LAS, jertison external scores, re-
duce fuel load and land when practical. Do not
lower the gear until on the final approach and
landing is assured,

Mozzle Foilure Open in Landing Pattern.

I Theottle — MITLITARY.
&, Speed hrakes — [N,
3. Exhaust nozzle control switch — MANIIAL,

4. J'_:.m:ling gear lever — LIP,

el

+ Wing flap lever — TAKE-OFF.
. Exvernal stores — Jéctison.

7. MNozle position sed exhaust pas tem perature —
Moniror,

. When landing is assored, extend landing jgear.
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SEVERE MOIZILE FLUCTUATIOMNS IM MILITARY
OR AFTERBURMING THRUST,

1. Speed and nfritode permitting, throetle — Reduce
tor just Below MILTTARY,

This should place the exhaust nozle within the |
mechanically scheduled area,

2, If nozxle does oot stabilize, cxhavst noexle control
swatch — MANDAL

3. Exhaust gas cemperature — Monicor.

OIL SYSTEM FAILURE.

In general, if an oil system malfuncion {as evidenced
by high or low il pressure} has caused prolonged il
starvation of engine brarings, the resulc will be a pro-
gressive: bearing failure and subsequent engine seizure.
The time inteeval from the moment of oil starvation to
complete Failure depends on such factors as: condiden
of the bearings ]:IFFI:IT to ol starvation, OpCratng rem:
prramures ol bearings, and bearing loads. Bearing failure
due 1o il starvation is generally characterized by a
rapidly increasing vibration; when the vibtation be-
comes madernte 80 h{':l.\-'_l,-, commplere failure 15 only sec-
onds away and in most instances the pilot will increase
his chances for a successful gjection or power-off landing
by shutting down the engiie, For oil svstem Failore dir-
:iﬂg take-off, Follow aborr Procedure wnder takeoff
and Landing Emergencies in this section,

Mote
A decrease in oil pressure miy indicate an oil
boss to the enging, lending eventualtly to 0 com-
pleee foss of oil o the bearings.

The engine will operate with 1 complete interruption
of oil o the enging systedn For o period of soe minoge
at Military Theust withoutr detrimental effeces to the
bearings. Limited experience has indicated the efaging
should operate for a period of approximately four o
five minutes ac 809 o D05 rpm before 2 complese
Failurd oocurs,

In view of the ahowve, the fullowing opecating pro-
cedures shall be ahserved for afl SYSLEm pressure changes:
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1. Reduce thrust

Reduce thruse to char necessary to nxaintain safe
altitude wnd level flight (B6% to 89% rpm for
i clean-airplene).

WARNING

Loss of engine oil {as indicated by the EM-
GIME OIL LEVEL LOW warning light) will
also resuls in loss of exhawst pozzle conteol, The
resuloing loss of thoust with the nowzle in the
cpen positien mav be ss much a5 O ar 100
rpm, Refer to Exhaust Mozzte Contzol: System
Eaibure o I:Etl-ﬁ :.m.'t'i-:_:-n.

2. Exreenal soores — Jectison {if necessary):

Jettison external stoves il pecessary to maincain
sale altitude nnd level ﬂigh:, Retain external
canks iF safe fevel Aight can be maintained ancd

external fuel s necded.
3. Avoid abrupr mancuvers causing high G foeces.

4, Avoid I.'il]:lid. anel |:|r_§= throttle movements. Hald
throctle changes to & minimu,

High throse settings should be avoided if acall possihle
in arder o keep cemperatute and bearing loads at o
minimum, L'pon detection of an oil system malfunction
(s evidenced by the ofl pressure page) a minimum
thrust secting should be established depending on aircrafs
configuration, gross weight and altirude. This setting
should he sufficienc to maincain level fight and -allow
for safe approach muneuvers (subsequent throttle move-
ment should be avoided if possible), However, if the
malfunction has gone unnodiced and has progressed to
the pu:ir.n! wihere lea ring fatlure has.st_a_rtl_‘d, as evidenced
by vibration, the theotde Should not be retorded. If the
theottle ks recarded; the resistance to rotation offered by
one or morg failing bearings may cause further decelera.
ton and complete engine seizure in & very shoee time.

5. Land ns soon as possible using a pattern 1o insure o
safe [anding in the event of engine failure,

Section 1l

WARNING

Inceexsing vibration s an indication of a bear-
g Taklure. Extreme vibeation, osuilly accom.
panied by a rise in EGT, indicares engine seizure
will oecor within a few seconds. The throtle
should be cot off fo pnﬂ:w:nt EXCEsEIvE da.m:-l.ﬁi:
to the engine, resulting in possible damage to
the atrcrafr sceucture.

6, Throttle — OFEF ar touchdown,

ENGINE OIL LEVEL LOW WARNING LIGHT.

IMumination of the ENGINE OIL LEVEL LOYW wam:
ing light indicares thae the oil quantity is down to a
reserve of approximately 0.8 gallons and that the exhaost
noeele can be expected o Bl to the open E'H,;usi:l,'_in:rn, If the
Ioss is due o 4 leik in the engine hydraulic system,
sufficient reserve oil will be available o lubricate the
enging for approximately 2 howes. However, if the loss
of ofl &5 doe toa feak in the lubricating system, as indi-
cated by a2 drop in oil pressurce, engine bearing [ailure
will oceur, Refer to Ol System Failure in chis section,
[ siew of the above, JJ:':'r-:‘:l.'ErJ av ol lowre:

L I light illuminaees poor o take-off — Aborr the
flight.

2. If highe illuminates during rake-off and sufficient
runway reptains — Abort

Refer o Abort Procedure under the Take-off and
Landing Emergencies in chis secrion.

3. IF the light illuminates in Bighe, land =% soon as
possible, usding @ pattern 1o insure 8 safe landing, De
pending upon the oil pressure indications, use ane of the
tollowing procedores:

a; If ]'%h.l tllemesaces widfand an oil prossure -I;I:rnp
— Follow procedure for Exhawst Moxzle Control Sys-

tem Failure,

b, If light illuminates wirh an oil pressore deop —
Fallow peocedure for Ol System Failure,
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ELECTRICAL POWER SYSTEM FAILURES.

COMPLETE ELECTRICAL SYSTEM FAILURE.

If & complete electeical failore occurs, {which includes
Failure of both engine driven generators and ram air
tutbine driven gencrator} only thasg ftems J:n:l‘:l-'l:r-td
from the battery bus will be operable. (Refer to figure
1-22). Flight under these conditions s limited, and
the following precautions should he ohserved:

1. EMERGENCY OXYGEMW LEVER — EMERGENCY,

Mole
Without electrical power, cockpit pressure is
dumped,

2. Lapdd'as soon as possible,

3, e mumual landing gear release handle to lower
landing gear.

4, Use Mo Flap Landing procedure,
It will be ilnp-nﬁyi]:lc tix lowwer the 'wi.hE Ha;rs.
Fefertn ™o Flap Landing in this sechon.

Mala
Under the shove conditions of r:ﬁn:li:lll:'ll:- efee-
el Failure, 2l of the instroments - exceps
the fachometer, exhaust gas temperatore gare,

the airspeed and Mach numbér indicator, accel-
eromeser; clock, aleimerer, cabin alvimeter, and

vertical velocity indicator, will be inoperarive,

Refer to fgure 1-22 for instrumene. inoperative with

ram e tuehdne exrended.

GEMERATOR FAILURE.

Ma. 1 ar Mo. 2 Generater Oul.
If the Mo. | or No. 2 penerator.out warning lighe il
laminates:

. Move generator switch corzesponding o the gen-
erntor ot light o OFF, then o ON RESET and release.

This will restore generator to service if failure
was caused by momentary over-voltage.

3.24
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Ho. 1 and Mo, 2 Generater Qut,

If both generators fuil, as-evidenced by failure of all
elecerical equipment excepr thar powered from, the bat.
terigs, proceed as follows:

1. Mo © genecator swicch — OTF, then ON RESET

remsiticn:

2 Moo 2 generator switch — OFFE, then ON RESET

[reaiticua.

A I generator speration {s not restored and elecencal
prower is required — Exrend RAT.
(Refer to Flight with RAT Extended, this sec:
picm, )

4. Land a3 soon as possible,

D.C. MOMITORED BUS FAILURE.

If the d.e montrared o w:'l.rnil'l_g ]ighl iluminaces; the
“INST ON EMER POWER'" light will -also illuminate,
and the flighe showfd be aborted. Refer to Agure 1-22 for
‘F}'Emmb- FI:n(II.!n:!LI il'll;ilFIEI'il.[i'\'# “'[l]l :‘I'Iﬂ Ij-c. 'I:IIIJI:IifﬂtEd

hus out,

AUTOMATIC BUS TRAMSFER FAILURE.

Should the austomatic bus. cransfer fail to operite, as indi-
cated by elecrmical equipment Failure proceed as follows:

I, Mo 2 Generator switch — OFF,

2. If failure is nor remedicd, No, 2 Geoeraior switch—
OM-RESET.

3, Mo 1 Generntor switch — OFF,

Moke
I,:nving one of the two generator switches in
the FF p::--i.ilir.m shouwld acovare the bus eans-
fer system and allow the other geocravor to
assume the earire Ioad.

4, IF ‘hus pramifer fails 1o operate; both Generator
swilches — (NN-RESET.
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Mot

Hlumination of the "D.C MONTIORED BUS
DT and the “INST, ON EMER. POWER"”
warning lights may also indicate auromatic bus
transfer failure. In this case che Mo, 1 pengrator
switch should be placed in the OFF position to
activite the bus rransfer system and allow che
Moo 2 generator to assume the entire load,

HYDRAULIC SYSTEM FAILURE.

MO, 1 SYSTEM OUT,

If the Moo 1 hydeaulic system fails as indicated by the
"HYE, SYSTEM OUT" and "AULQ-PITCH OUT"
WArning ]i'!:;h[, the stick crimoamd yow damper will be
in_-:_:p:::';l[i'l:r bue the stick shaker and auxiliary teimm will
b operative. TF this failure occurs; proceed as follows:

1. Trim selector switch — ALK TRIM.

2. Hvdraulic systems pressure page sefector switch —
Mo, 2. Monitor Tor remainder of Bight

3 Land a8 soon as possible:

WG, 2 SYSTEM OUT,

WARNING

Close sFrl,-:ch brakes 1 o hydreaulic Failure is: im-
mingnt, Without Mo, 2 hydraolic system pres-
sure, the speed biakes cannot be closed,

Failure of the Mo, 2 system will render the pitch and
roll dampers inoperative in additon to those ftems oper
ated by the utility hydraulico system, 1f @ No. 2 system
failure i5 cxperienced a5 indicated by the illumination of
the "HYD. SYSTEM OUT' warning light, proceed as

foallomws:

1. Hydranlic systems pressure gape selector switch —
Mo. 1. Monitor pressure for remainder of fiight,

2. Land as soon as possible. Lower gear with the
manunl landing pear release bandle,

Mote
WNose wheel steecing i inoperative with No. 2
system out or when' gear is extended by the
manuzal lnding gear release handle.

Section I

BOTH MO, 1 AND NO. 2 5¥STEME OUT.

WARNING

Close speed brakes if a hydraulic Failure is im-
minent. Witheut Mo, 2 hydraolic system pres-

sure, the 5Frc|,:|:l brakes cunnot be closed,

1, Bamenir eurhine extension handle — Pull {abhove

mintmum recommended airspeed ).

See Flight with RAT Extended, this Section.

2, Hydraulic systems pressure gage scloctor switch —
Mo 1.

3. IF pressure butlcds g, lond a8 soon-as possible Con-
tinue to monitor pressore and excend landing pear with
manual landing pear release handle.

Molae
Maximum hydraulic Aow available under thess
candicions is reduced; bowever, it 15 sufficiently
high :fr_:-r sakbe ﬂi_gill: e moderste mannivers

necessary for landing,

4, If pressure Fails to increase sufficiently for adequate

flight comerol response — Ejece.

MNole
ArrcTaft may be steared owarde selecred: ejec-
tion area using power and rudder.

FLIGHT WITH RAT EXTENDED.

The rameaie turbine is available for emerpency electrical
and hydraulic pewer when the enginedriven power
sources are lost. Extenson of the BAT with the engine
runping can, snder certain conditions, adversely affect
enging operation. Because several inadvertent RAT ex-
tensions have been experienced, the contractor has inves-
tigated the cperating cnvelope with the engine ruaning
and the RAT extended, These investigations have shown:

a. The BEAT can be extended in level flighe wichout
affecting engine operation ac any speed up to 550 knots
[AS, except ax follows:

At 40,000 feet and above—>350 knots LAS minimum,
3-25
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AL 35, 0EY Feet = 323 knors JTAS minimn,

At 30000 Feet and befow — Mo minimen limdr,

b. Normal airscares with the RAT extended can be
mude at all aftitudes up to 35,000 feet.

€. Maneuverability is satisfactory with the No. 1 and
No. 2 hydraulic pumps inopecative with' the RAT sup-
plying hydmulic pump power up o 500 knots TAS:

d. Spiral climbs and descents can be made withouoe
affecting normal engine -:_:-Pcr:l.l::ir_l-n or airplane mancuyer-
abelity.

e, Best manpe with the BAT excended and 3,000 [hs,
of fuel remaiming is renlized by cruising at 0,62 Mach
number ad 27 0000 Foat. H:Lngrx will e ||.F-F|-ﬂ:-xir|1:tt4:1:.' 1T
nautical miles per 1000 ks of foel used.

f. Factoes such as {'s, VW, :|]'|ru.p-| MRS YVETS, O r:l,P-id
throtole movements may induce engine in'.r.l.h-ﬂit].'. stalls,
or flamesuts with the RAT extended, edpecially. above
30,000 feee. Below 30,000 feor, 4% degree banks do ot
affect enmging operniion,

Deploy the pame-air turbine only for:
a. Double hydraolic Meiluce.
b Douhle electrical fuilure,
. Flamegoug lxnding,
i, Seized enpine,

e, Dead engine descene in weather,

MNate
If a Bameour or engine stall ogcurs when the
RAT is exeended, ‘accomplish normal airseart
or stall clearing procedures.

When flying with the RAT exvended, avoid abrupt or
uncoordinated maneuvers and move thromle stowly and
only when necessary. Do not attempt afterburner lights
untless ahsolutely necessary. Land as soon as practical and
use thruse ws regquired,

T.Q. TF-104D-1

Mote

The leading ~and- trailing edge Haps are se:
guenced o extend separately to the Take-off
IJ-l_J.'iEI:;I:H'I qnn!}-, when LL'iir-l;._f, ram qir turhine
driviesn gererator for elecencal power, There-
tore, the LAND or UP position should never
be selected under this condition &s it may sl
the pensrator. Feep nirspﬂ:d above 200 keors
1AS untit Aaps bave reached take-off position,
{The wing flap position indicator will he in-
SPErAnive’)

TRIM FAILURE.

If crim Failure ocours; perocesd s Follows;

1: Tomselectosiwicch — ATTY, TRIM pnsitjnn_.
2. Lse noxiliary trim concrol switch as necessary.

3 I enome gl malfunctions, rioy circuie breakey —
Pulf.

CAUTION

P N L R R s

An impropecly installed or defective teim
switch miey be subject to occasional sticking in
el actuared position, tesdlting in éxtreme trim.
When this condition occurs, the auxiliary trim
switch should be used and the failure entered
in Form 781 with a red cross.

STABILITY AUGMENTATION CONTROL
SYSTEM FAILURE.

Failure in any one of the seability augmentation conteol
system channels (roll, pirch or yaw) may cause control
system pecillation: If this occurs; proceed ps follows:

1. Swirtch for the affected channel — OFF,

AUTO-PITCH CONTROL SYSTEM
FAILURE.

If the APC sysgem fails (a8 indicated by illumination of
the AUTCO-PITCH OUT warning light, or malfunc-



T. 0. TF-10aD-1

tonsg in any way such ad repeated or unreleased kicks
under low angle of attack flight conditions procesd as
fal lewars:

1. APCswicch — QFF,

2. Ohserve the stick shaker boundacy as kecker™ will
he iI:'IﬁF-ET:I.E:i'I.'E.

WING FLAP SYSTEM FAILURE.
Refer to Mo Flap Landing in this Section.

SPEED BRAKE SYSTEM FAILURE.

nF-EE'iIIEII::I |:|f the :spl.:q:l.l t‘!-r;l1-il:5 Y !:-].' TIIEARES of :im Nu. 2
|'|yl.‘|i|.‘:||.1]:i|f system theough the prionity valvie The priceicy
valvi will clase and prevent speed beakes operation
if the MNew @ hydeawlic system pressure drops befow
2000 psi. 1 hydeaunlic pressure is lost the spesd brakes
will niot retract <doe o adrload distcibation, Because
of the decreased range capabilities of the aircraft in
this configuration o decision should be mode o land as
socn as possible.  On wnmoedified oceraft the speed
brakes cannot be operated unless che doo, emergency bus
is energized by either the normal clecorical system or the
pum-aire fuchine, I an nng;nq: Bameoue 1% Erpurimnmd
with the speed brakes extended, elecerical power for
speed hrake rerraction is lost Ac best glide speed with
the hrakes full oo, the rate of descent Inereases oo
approximately 11000 feet per minute. I an aitseart
canndt be obtained after several artcempes the ram-air
turhine should be lowered and airstarts re-actempeed.
The rameare tarbine will furmsh electrical power for
speed brake control and the windmilling engine at hest
glide speed will supply sufficient hydraulic pressure
the Mo, Z avatem to retract the speed brakes,

WARNING

It the flame-out is due to 3 frozen engine, the
:"|!:II'."EIj brakes cannor bhe rerracied gnd che re-
sulting high race of descent will preclude o
safe Forced Iancing,

Section 111

Modified aircraft incorporate provisions for automati-
r:l.li}' closing the spﬂ:::[ fhirakes in the evene of elecicical
power loss Electrical power from the doo. emergency
bus is:only required to open the speed brakes or to hold
them open, When cthe solenoid operated congrol valve
it the speed brake System 15 deenerpized, it moves 1o
the closed position allowing the speed brakes o close
pn;_:uvidlzd. that noemnl I'I:f'l:!l'l'l.l.l”f. presure or winl:]m'l“ing
erigine hydraalic pressuce is available.

LANDING GEAR EMERGENCY
OPERATION.

LAMNDING GEAR LEVER DOWHMLOCE MALFUNCTION.
L. Reduce airspeed.

Keep aiespeed below  transiént Janding gear

scrcoural limic.

20 Landing pear lever down-lock override button —
Press,

3, Landing gear lever — TP,

LANDING GEAR RETRACTION FAILURE,

If the landing gear warning light in the landing geir
lever remains on afrer the lever has been placed in the
LIP pasition, procesd as follows:

l. Reduce airspeed

Keep the airspeed below the transtent landing
gear structural lemits; use speed brakes if nec-
ﬁﬁi.l'}'.

2 Ruc_:,-'{“lu fear mi levmest pr.an:_:l;il;u.! p,'iﬁ]’]:ﬂ;!il,

3. 1f warning light remains on, lower gear and land,

LANDIMNG GEAR EMERGEMCY EXTEMSIOM,

If the landing grar indicators do not show gear down
and locked after lever 15 placed in the DEAN r.nsi[jr_:n,
keep speed below the transient landing pear srructural
limit and proceed as follows:

i, Becycle gear.

2. 1f pear dees not lock down, leave gear lever down
and pull manoal landing grear release han dle.
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CAUTION ]
®  Airspeed must be below 225 knots 1AS hefore
the nose pear will lock down,

® The landing pear cannot be petracred in flight
after being lowered by means of the manual
landing grear release handle,

®  Also, nose wheel steering will be inoperative
if the gear is lowered by this method.

Mate
Palling &'s amel vawing the aiccrafc will hI:J_P-
tir [ock the gear in the down position.

3.28
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LO55 OF EMERGENCY BLOW-OUT
PANEL.

1. Feducs :'Li.rh]'l:::l:E.
2. Beduce fuel load.

%, Land.
Mote
Adrcraft vibragoen will he J:Irrl]‘ll;ll.'l'l-l;l-n_al {0 air-
speed.

LO55 OF ESCAPE HATCH.

Loss of an escape harch will be:accompanied by cold
and buffer. If the rear cockpic hatch is lose, the TTHF
antennn will be lose, preventing ITHF transmission. Sear
security i3 not affécted by loss of an escupe hazch,
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F-104D CONDENSED CHECK LIST

EMERGEMNCY PROCEDURES

Mata

The following check list is o condensed vecsion of the pro-
cedures presented in Section IIL This condensed check liss is
arranged so that you may remove ic from your Flight Manual
and insert it inte a Aip pad for convenient use. It is arranged
so that ench action is.in sequence with the expanded procedure
l:f.'- en in Secrion 1L Presestation of the eondensed check st
does nor imply that vou need not read and thoroughly under-
stand the expanded vession. To fiy the :lirpl-une":;afel_'r' and
EF.ﬁrh:ntl}', LA T berow the renson 'n-"|'|}' rach step is per-
Formed ind why tlie Steps occur in certiin seéquence,

Critienl wetton items arg clefined as those actions which must
e perhnmed immediately and instinceively if the emergency
is not to be aggravated and injurcy or damage is o be avoided.

Critical action items are identified in the following texr by
means of bold face type.

ENGINE FAILURE.

ENGIME FAILURE DURING TAKE-OFF RUN.
1. ABORT TAKE-OFF.

T. 0. 1F-104D-1
1 January 1960
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ENGINE FAILURE DURING TAKE-OFF (AIRPLANE AIRBORME),
1. EXTERMNAL STORES — JETTISOM.

2. Fooem o safe cjection altiteds,

Upward Ejection Saaf,

1. IF UNABLE TO ZOOM — EJECT.

Downwerd Ejoction Seat,
1. IF UNABLE TO IOOM, THROTTLE — OFF.

2, MANUAL LANDING GEAR RELEASE HAMDLE — PULL DURIMNG
FLARE,

CAMOPY INTERNAL LOCKING LEVER — UNLOCK,
4. FUEL SHUT-OFF SWITCH — OFF.
DRAG CHUTE — DEPLOY AT TOUCHDCW M,

ENGINE FAILURE DURING FLIGHT,
1. THROTTLE — OFF.
2. RAM-AIR TURBINE EXTENSION HAMDLE — PULL,
WING FLAP LEVER — TAKE-OFF,
4, GLIDE SPEED — REDUCE TO 240 KIAS.
5. |FF—EMERGENCY.

6. Radio — Advise of emergency.

Eject or attempt forced landing.

T. Q. 1F-104D0-1
1 Januwary 1960

M dE4LI0a NG a0
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EMGIME AlIR START.

1. BOTH START SWITCHES — 5TART (HOLD MOMENTARILY TO
INSURE CONTACT OF SWITCHES.

Z. IF IMMEDIATE RE-LIGHT 15 NOT QOBTAINED, THROTTLE — PO5-
ITIVELY OFF AMD IMMEDIATELY RETURMN TO MILITARY,
GLIDE SPEED — 275 KIAS.

IF MO AR START OCCURS WITHIN 20 SECOMDS, BOTH START
SWITCHES — START.

RAM-AIR TURBIME EXTEMSION HAMDLE — PULL, CHECK FOR
FUEL FLOW.

WING FLAP LEVER — TAKE-OFF.

GLIDE SPEED — REDUCE TO 240 KIAS.

START SWITCHES — START.

THROTTLE — ADJUST AS REQUIRED.

EMGIME STALL CLEARING.

Balow 15,000 Feat,
1. EMGIME AlR START PROCEDURE.
201GV SWITCH — MARMUAL,
d, MAINTAIN 97% BPM UNTIL LAMNDIMNG 15 ASSURED,

Abova 15,000 Feet.

1. THROTTLE — MILITARY,

2. THROTTLE — IDLE. CHECK EGT FOR NORMAL READING AND
RPM FOR POSSIBLE HANG-UP.

3. ENGINE AIR START PROCEDURE, IF STALL IS NOT CLEARED
DESCEMD TO BELOW 30,000 FEET AND ATTEMPT ANOTHER
AIR START.

CHECK FOR IGV STALL, BEFORE DESCENDING TO LAND, BY
RETARDING THROTTLE SLOWLY TO 80% RPM. THIS CHECK
MAY NOT INDICATE AN OPEN IGY CONDITION STALL AEOVE
20,000 FEET,

IF STALL REOCCURS AT THIS TIME OR DURING DESCENT,
USE THE PROCEDURE FOR BELOW 15,000 FEET.

T. Q. 1F-104D-]
1 lanuvary 19460
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FORCED LANDINGS.

1. Initial;
g Glide — 240 KIAS,
b. BAT — Extended,
€. Wing Haps — TAKE-OFF,

High Kay.

1. D2,000 feer minimuom, 15,000 feer dostred.
b.- Airspeed — 240 KIAS,

o Seart 3457 bank turn,

Low Key.
i, 0000 Feet nainimiu, 8000 foer desired,
b, Airspeed — 240 KIAS,

Fimal Turn.

a. Fly turn 1o roll our oo final approach nor Jess than |00 feee
above and 3 mile from ead of the Tunway.
b, Airspeed — 240 KIAS.

Fleire,

a. Stpee flave 200:500 feor ahove ground.

b, When' flare s assured, pull the manuval landing gear release
handle,

Prior to Tewchdown,

& Complete e ar 190.200 KIAS,

B Airplioe may be see dows when pear indicates down and
locked or hebd off if necessary to 165 kiots, the minimum
recemmende] uchdown speed for dead eigrione condition,

Tovehdown,

&, Lower nose whes],

b. Drag chute — Deplay,
t, Brakes — Az BCCEssAry,

T. Q. 1TF-104D0-1
1 Junuur',r 1960

FMIT Q328 WO LAD
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FIRE.

ENGINE FIRE DURING 5TART.
THROTTLE — OFF.
START SWITCHES — STOP-START.
FUEL SHUT-OFF SWITCH — OFF.
Abandon aircrafe us quickiy as possible.

If conditions pecmic, have ground electoical power soufce dis-
connecied,

EMGINE FIRE DURIMG TAKE-OFF.

Engine Fire Before Lift OF,
1, ABORT TAKE-OFF.

Engine Fire Aftar Lift-OFfF.
1. EXTERMAL STORES — JETTISON.
THROTTLE — MILITARY.
. ZOOM TO A SAFE EJECTION ALTITUDE,

Throtwle — Adjust to minimum setting to maintain safe gjection
altitude,

Check for fire,

[§ fire exises — Ejecr.

¥ fire cannot be confirmed, make decision o fand orejece.

T, 0. 1F-104D-1
1 Januvary 1960

Section 11
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ENGINE FIRE DURING FLIGHT.

If Fire Warning Lights Coma On Dwring Flight:
1. THROTTLE — IDLE OR MINIMUM PRACTICAL THRUST,

2. HEAD TOWARD NEAREST EMERGENCY FIELD — 275 KIAS.
3. CHECK FOR FIRE.

If Fire Is Confirmed And Lights Remain On:
. THROTTLE — OFF.
2. IF LIGHTS REMAIN OMN —EJECT.
3. IF LIGHTS GO QUT — EXTEND RAT,
4. WARNING LIGHTS — TEST,
3. IF LIGHTS DO NOT ILLUMIMATE — EJECT.

8, [IF LIGHTS ILLUMIMNATE — MAKE DECISION TO EJECT OR AT-
TEMPT A FLAMEQOUT LAMDING,

IFFire Cannet Bs Confirmed And Lights Go Out After
Retarding Thrattlo:

WARNING LIGHTS — TEST.

IF LIGHTS ILUMINATE AMND THERE ARE WO OTHER IMDI-
CATIONS OF FIRE, LAND A5 SOON AS POSSIBLE AT RE-
DUCED FOWER,

IF LIGHTS DO NOT ILLUMINATE — EJECT.

If Thera Are Mo Indications OFf Fire And Lights Remain
On Aftor Retarding Throttle:

L Luad a5 soon as possible, continuaily ch ecking For fire.

T. Q. 1F-1040-]
1 danvary 1960

ANIT AALLOE MO IR

Gl e | R = TT PN




T. . 1F-104D-1

CUT O DOTTED LINE

EMGINE FIRE AFFER SHUT-DOWR,
1. Ground furhine compressor conneceed and om,
1. Throetle OFF — Check.
3. Fuel shureolff swiocch — CFF.

4. Starr. switches — 3TART and hold until eagine rpm reaches
155

ELECTRICAL FIRE.

1. DXYGEM EMERGEMCY LEVER — EMERGENCY.
2. GENERATOR 3WITCHES — OFF,
3. All elecerical agcessory switches — QFF.

. Operare only those units necessary for safe fight and landing,
by placing that usit on and re-serting the generators.

Return generator switches to OFF position when operition 13
complere,

. Land as seon as pissihle,

ELIMINATION OF SMOKE OR FUMES.
OXYGENM EMERGENCY LEWER — EMERGENCY.

. Drescend o 25000 feer, or lower, 1f circumstances p-E:l:r'l:iL

.. Ram air scoop lever — OPEN.
. Generamor switches — OFF.

If smaoke persises, unlock canopy below 260 KIAS (downward
ejection aircraft onlyv) and land a8 soon ag possible;

If it can be determined that the smoke 5 caused by an electrical
fire, use Electrical Fire procedures, otherwise, reser generators.

T. Q. TF-104D-1
1 lanuary 1960

Section Il
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EJECTIOM.
BEFORE EJECTION, IF TIME AND CONDITIONS PERMIT,

1. Reduce speed ae muoch as possible.

2, Head aircrafe coward unpopslited nrea,
Pk

3. Give location and intentions o neicest radio facility and turn
ITF g0 EMERGEMCY:

4, Lower visor,
3. Actuate bailout-boetle f using A-13A mask.

On Aireraft With Upword Ejection Seat,
fi. it back insear, Check seat belt and shouldes harness tight.

7. Canopy jettison handle — Pull,

EJECTION FROCEDURE,

1. ASSUME EJECTION FOSITION,
2, PULL EJECTION RING WITH BOTH HANDS.

AFTER EJECTION,
Release ¢jection ring.
Plivsically push free of seat.
Pull I rang belos 14,000 feet.

. Retezse survival Lit before ground conrucn

FAILURE OF SEAT TO EJECT (DOWNWARD EJIECTION).
Ly Feet back in sticrups — Check.
2. Escape hiech Jettison handle — Pull,

3. Ejection ring — He-pull thrsugh maximuom rravel.

T. Q. 1F-1040-1
T Janvary 1960
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CUT O DOTTED. LIME

TAKE-OFF AND LANDING EMERGEMCIES.

ABORT PROCEDURE.
Accamplish those of the steps wecessary to stop aircraft.
Throtwle— IDLE, or OFF {as NECEsSary ).
Prrag chure — Dhepioy,
Brakes — Apply.
External Stores — Jertison,

- LCanopy internal locking lever — Unlock (downward efection
aircrafe only),

Fusel shat-off switch — OFF, for engine fire.

GEAR TIRE FAILURE ON TAKE-OFF.

If nose wheel life-off spred has been areained, external stores
should be reained and mle-off continued.

If speed is greater chun 150 K1AS, bur below nose wheel lifr-off
specd, jettison external stores and continue take-off.

. 1f spred is less chan 150 KIAS, abort take-off.

T. Q. 1F-104D-1
T dapuary 19460
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BE"E

BELLY LAMDING,

1. Exrernal stoves — Jettison,

2, Aurvival kit release handle — Pull.,
A Muke normal patrern.
4

. Canopy intetnal locking lever — UNLOCKED {dowoward
ejoction airceaft only).

+ Make flar approach.
Thzuritle — OFF at touchdown.
Drag chute — Deploy.
Fuel shut-off switch — QOFF,

GEAR FLAT TIRE LANDING.

1. INese gear — Hold off.
Crrag chute — Deploy.

GEAR FLAT TIRE LANDING.

Touch down on good tire,
Mose wheel — Lower.

Miose wheel steering — Engage,
Drrag chute — Deploy.

FARTIAL GEAR LANDING.

Landing With Nose Gear Refracted,

. Make normal landing,

+ Trimr— Full agse up during ground roll.

» Gently lower nose wheel to runway,
Brrag chute — Deploy after nose drops,
Apply brakes:

T.0. 1F-104D-1
1 January 1950

ARIT OALI00- Mo LS

[-a¥al=dl ‘01

fif- vuapRes



T. 0. 1F=104D=1 Section |1

CUT OM- DOTTED LIME

LAMDING WITH OME MAIN GEAE UF OR UMLOCKED.

Exteenal stores — Jettistn (if reguired).

[nertin reel lock lever — LOCEEL,

f::l.n-:_:lpi#.u — UNLOCEED { downward :j:i{:tinrl al r{r.:lftjl ar ii:[:i-
son §upward ejection atrerafe),

Make normal approach and landing,.

Immedintely Afrer Touchdown,
i Ehrodile DFF
b. Tirag chute — Dieploy.
. Fuoelshutaoff seitch — OFF,
6. Hold fauliy gear off as longr as poasible:
Brakes — As required.

TRAILING EDGE FLAF FAILURE.

o Wing Nap lever — TAKE-OFF,
Recommended renway length — 10,000 feec.

o Base leg speed — 40 K1AS above normal.
... Fiml approach speed — 230 K1AS minimum,
. Make flat approach,
tr. Touchdown speed — 195 KIAS minimuam:
7. Lower noseand deplov drag chute immediacely.

LEADIMG EDGE FLAP FAILURE OMLY.

1. If snly the leading edge flaps fail and the trailing edge Aagps
can he lowered to the lind position, thereby making boundary
laver conceal available, noemal pactern and ouchdown spmdi
can be used,

. If truiling edge flaps can be extended only to the take-off posi-
tion, fly feal eppeoach at oot less than 1925 KILAS and touch-
down ar ot lese than 165 KIAS.

T. ©. 1F-164D-1
1 lanuary 1960
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RUNWAY OVERRUMN BARRIER,

1. THROTTLE — IBLE.
2. PYLON TAMKES (IF IMSTALLED) — JETTISOM.
3. Ground speed — Reduer.
4. Canopy internal locking lever — Unlock {downward ejection
aiecrafe pnly).
. Adm aircraft for center portion of burrier,
. Throttle — OFF,

EXTERNAL STORES EMERGEMNCY JETTISON.

External stores jettison button — Press,

I stores fail o release, exrernal stores selecsor swirch — As
reguiced,

Stick external stores release burton — Press,

AFTERBURNMNER FAILURE.
LOS5S OF AFTERBURMER DURING TAKE-OFF.

If The Aftorburner Fails During Take-0Off:
1. ABORT IF SPEED AMD RUMWAY PERMIT.

If Committed To Take-Of, Procecd As Fellows:

I, Throotle — MILTTARY,
2. Conrinwe take-off at Military Thruost.

AFTERBURMNER SURGE.

1. Throetle —MILITARY,
2. Throttle — Afterburnér range
3o I afechurnas surging continues, theattls — MILITARY.

T. Q. TF-104D-1
1 Janvary 1960
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EXHAUST NOZILE CONTROL SYSTEM FAILURE.

FAILURE TO THE MECHANICALLY SCHEDULED AREA,
MOM-AFTERBURMIMG.

1. Redoece thioitle to maintain G007 C masimin.

2. Exhaust soeele control sweitch — MANIAL,

FAILURE TO THE WIDE OPEN AREA — NON-AFTERBURNING,

Mozzle Failure Open During Military Thrust Take-OfF.
1. ABORT TAKE-OFF.

Mozzle Failure Dpen Fellowing Military Thrust Take-OFF,
1. EMHAUST MOZZLE COMTROL SWITCH — MANUAL,
2, Z0OM TO SAFE EJECTION ALTITUDE.

3. If nozele closes, monitor EGT 6007 C maximuny, buts out fuel
and land.

4. I norzle remains open, advance thrortle rapidly o Maxinen
Thrust without hesitating in sector buraing.

5 If an afterhurner lighe is obtained, exhavsr eorele control swirch
— ALUTO,

6. Obruin desired alttude and airspeed.
7« Fuel load — Reduce and land.
4. Landing gpear lever — DOWN on final appeoach,

% 1f afterburner fails to light, external stores — Jettison and fol-
tow Engine Failure During Flight procedures,

T. 0. 1F-1040-1
1 J'ununr:,r 1260
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FAILURE TO THE MECHAMICALLY SCHEDULED AREA —
AFTEREURNING.

l. ‘Throttle — Rapidly retard to MILITARY,
2. Exhaust gas temperature — Monitor.
3. Exhaust nozzle control switch— MANUAL.

FAILURE TO THE WIDE OPEN AREA — AFTERBURNING.

L. When retarding out of afecrbuening, reeard the theottle slowly
and check to see if the nozzle s closing,

- If nowzle is oot closing, maintuin afterburner theost uatil desived
altieude and airspeed are obrained,

- I noxele is not closing normally, momentarily actuace exhavst
nozzle control switch to MANUAL position and retum to
ATITO.

Check for sharp rise in EGT to insure proper funcricning of
switch prioe to coming out of afterburies, Then proceed as
Fodloms:

Mozxzle Failure Open During Flight.

I, Throole — MILITARY,
Exhaost nozele control switch — MANUAL

Check nozele position and monitor exhaust gas cemperature to
muintiin G007 C maxdmum.

T. Q. 1F-104D-1
1 Jonuary 1960
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CUT D DOTTED LIME

Mezzle Foilure Open In Landing Pattern.
Theottle — MILITARY.
Speed brakes — IN.
Exhaust noezle centrol switch — MANUAL,
Landing gear- lever — UP.
Wing fap lever — TAKE-OFF.
External stores — Jertison.

Mozzxle position and exhaust gos temperature — Mondtor.

When landing is assured, extend Janding gear.

SEVERE MOZILE FLUCTUATION IN MILITARY OR
AFTERBURMING THRUST,

1. Speed and alcitude permitting, theottle — Reduce 1o juse below
MILITARY.

If nozzle dogs oot stabilize, exhoust oozele  conerol switch —
MAMNITAL,

Exhausc gas temperature — Manitor,

7.0, TF-104D-1
1 Januvary 1960
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OIL S¥YSTEM FAILURE.

. Raeduce throse.
External stores — [etrison {if necessary),
3. Avoid abrupt maneuvers causing high G forees,

Avold rapid and lorge throole movements. Hold throtle
changes to & minimam,

Land as soon as possible using a pattern to insure a safe landing
in the event of engine failure:

Throttle — OFF at couchdown.

ENGIME QIL LEVEL LOW WARNING LIGHT,
It light illuminntes prior to take-off — Abort the flighe.

IF LIGHT ILLUMINATES DURING TAKE-OFF AND SUFFICIEMT
RUMWAY REMAINSG — ABORT.

I the light illuminates in fight, land a5 soon as possible asing

4 partern o insure a safe landing, Depending upon the ol
pressure indications, wse one of the folowing procedures:

w. I light illuminates wirhow? an oil pressure drop — Follow
procedure for Exhanst Mozzle Concrol System Failure,

b. If light illuminzces seith an oil pressure deop — Follow pro.
cedure for Oil Sysrem Failure,

T. Q. 1F-1040-1
1 January 1960
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CUT, O DOTERG LINE

ELECTRICAL POWER SYSTEM FAILURE.

COMPLETE ELECTRICAL SYSTEM FAILURE.

1. EMERGEMCY OXYGEMN LEVER — EMERGEMCY

2 Land as soon s possible,

F Use manpal landing pear release handle o lower hrnding pear.
%,

Ulse Ma Flap Landing procedire,

GENERATOR FAILURE.

Na, 1 or Mo, 2 Generator Qui.

L. Move corresponding generator switch to OFF then o ON
RESET and release,

MNo. 1 ond No. 2 Generatar Quf,

L, Nao. 1 generator switch — OFE, then OMN-RESET position.
. N0 2 generator switch — OFF, then OMN.RESET positiog,

3. If generator opesation is not réstored and elecerical power is re.
quired — Extend RAT,

Land ay soon as possible;

B

AUTOMATIC BUS TRAMSFER FAILURE.

L. No. 2 penerator swirch — OFF.
.o If failure is oot remedied, No, 2 genecator switch—OM.RESET,
Moo 1 generator switch — OFF,

4. I bus cransfer fails 1o operate, both penecator switches — N,

T Q. 1F=T04D-1
1 January 1980
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HYDRAULIC SYSTEM FAILURE.

MOy, 1 SYSTEM OUT.

1. Trim selectorswitch — AUX. TRIM,

2, Hydraulic systems pressure gage selector switch — Mo, 2. Moni-
tor for remainder of Aight,

3. Land a8 soon as possible.

MO, 2 SYSTEM OUT.

1. Hydraulic systems pressure gage seleceor switch — Mo, 1, Moni-
tor pressure for remainder of Aighe.

% Land 25 soon as possible. Lower gear with the manual landing
gear refease handle,

MO, 1 AND NO, 2 SYSTEMS OUT.

. Ram-aic turhine extension handle — Pull {above minimium
recommended airspeed ).

Hydsaulic systems pressure gagre selecior switch — Mo, 1,

If pressure builds up, land a3 soon as possible. Continue to
maonirer pressure and extend landing gear with manual Landing
release handle.

4. I pressure fails to increase sufficiencly for adequate fight con-
trisk- response — Eject.

FAILURE.

1. Teim gelector switch — AUX. Trm position,

2, Use auxiliary trim control switchas NECESsary.
3. If trim scill malfunciions, edm ciccuit breaker — Pull.

T. Q. TF-104D:1
1 January 1960
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CUT DM DOTTED LIME

STABILITY AUGMENTATION CONTROL

SYSTEM FAILURE.
I, Swdtch for the atfected channel — OFF.

AUTO-PITCH CONTROL SYSTEM FAILURE.
L, APCswitch — OFF.
2. Qbserve the stick shaker boundary as “kicker™ will be: in-
Dperative.

LANDING GEAR EMERGEMNCY OPERATION.

LANDING GEAR EMERGEMCY DOWMNLOCK MALFUMCTIOM,

1. Reduce airspesd.
2. Landing gear lever downlock override buiton — Fress,
3, Landing gear lever — UP.

LANDING GEAR RETRACTION FAILURE,

L, - Reduce airspeed.
2, Recycle pear at lowest practical ainspeed,
3. If warning light remains on, lower gear and land.

LAMDING GEAR EMERGEMCY EXTEMSION,

1= R.EI::I-"’L‘IE frear;
2. I gear does sot lodk down, leave gear lever down and puall
manual landing gear release handle.

LO5S OF EMERGENCY BLOW-OUT PAMEL.

t. Reduoce airspeed.
2, Reduce fuel load.
A, Lame,

1. 0. 1F-104D-1
1 Janvary 1960
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COMMUNICATION AND ASSOCIATED
ELECTRONIC EQUIFMENT

AlIR CONDITIONING AND
PRESSURIZATION SYSTEM.

COCKPIT AIR COMDITIONING,

Heated, compressed air for cockpit air conditioning
andd  pressurization i cheained by bleeding air from
the 17¢th stage of the engine compressor (figure 4.1).
After passing through a primary heat exchanger, a small
part of the aic is directed to the fuel rank pressudzition
system. The main flow of air pusses through a shut-of
valve, after which » portion goes to the rain removal
duct, canopy and electronic compartment, anti-G suit
and. radar pressurization systerns, The remainder then
passes cither theough or around 2 refrigeration unie
(figure 4-1), depeading upon the positions of the by-

Page
LIGHTING EQUIPMENT _.oioeivouaininnts 15
OXYGEN SUPPLY SYSTEM ;. oo c0iu . 18
MAVIGATION -EQUIPMENT ... .. ... 00000 0623
ARMAMENT EQUIPMENT ... ouiiieiinon. Jxd
PRESSURE REFUELING SYSTEM ......, 424
MISCELLANEOUS EQUIPMENT _.... .., .. A2T

pass valves. The compressor air which goes through the
by-pass valves is directed to an air mixing chamber
where it meets and mixes with the ar which bas gooe
through the refrigeration unit. This mixture is directed
through a warer separator, and enters the cockpit theough
shoulder outlers and foor warmers. The tempernture
of the air eateeing the cockpits depends vpon the
position of the by-pass valves. For maximum heat-
ing, the by-pass valves are fully opesed and most of
the air entering the cockpic by-passes the refrigera.
tion undt, For moxiomm cooling, the by-pass valves
are completely closed and all cthe aif cotering the
cockpic passes through the refrigeration unit which
includes 2 secondary hear é:xrh.a:aga:, a waber boiler
and ' cooling turbine.” The water boiler operates in
such a manner that if the inle air temperature is above

4-1
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AIR CONDITIONING AND PRESSURIZATION SYSTEM
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wiarer ' boiling' remperiture, the water will boil and
the air will be cooled through this evaporation process.
The remperature of the nir earering the cockpies can be
varied by the cockpir hear rheostar which controls the
position of the by-pass valves. In normal opention, sis
temiperature i3 maintained beoween 40°F and 100°F
automatically by means of o thermostat control,  This
sensed cockpit tomperatures, compares this temperature
with the eockpit heat rheostar selection, and sends elee-
trical signals to the by-pass valves to change their posi-
tinng us neccssary oo make cockpit air gemperature
correspond with rheostar selection. Temperature can be
comtralled manu ﬁ]l':. |.'l:|-' gand of e r|1|:'kpir heat rhio-
stat, When this is done, the thermosear contenl s
by-passed and the by.pass valves nre directly positionod
i aceordance with rheostar selections.

COCKPIT PRESSURIZATION.

Cockpit pressurization is maintained at the proper level
by an sutomatic cockpit pressure regulator located in
the Teft Fforvwasd cockpit area, Thers is no Pm_l:sl.uim[inu
in the cockpits below 5,000 feer. Between 5,000 snd
18,5000 Feet, cockpir altioude is constant (figure 4-2),
while. the differential pressure vares from O to 5.0
pai. Above 18,300 feer, cabin pressure 6 maintnined
at 5.0 psi differentinl, repardless of - aircrafr -altitode.
Extuwase air from the cockpie presore repulitoris ducted
tireough the rador compartment forveaed of the cockpit
for cooling purposes, The cockpit pressure regulatar
wrt il1mrp|.'-m:-:-: acooling fun which forces .-:-u:ud{pj[
air into the radur compartment whenever the airceaft is
e the ground, This fan s also-acmated whenever the
ram 2ir scoop is opemed. I the pressure regulacor mal-
functions, excessive cobin pressuge will be  relisved
through the cockpit préssure relief and r]v;unp valve: If
the air un!uring the cockpit becomes doncaminnted, the
r-'iflJ! care alleviage this condidon h:| e of the ram air
SO, This allows outside ram air to enter the cud{pi_[:
it also shues off the How of compressor alr fnto the cockpic
and releases cubin air overhoard through the cockpic
pressure relief and duwmp valve, . Presurizacion may he
checked on the ground with the canopy locked by pulling
the landing gear (INDY) circoit breaker and noting slight
[Iresanre TisE,

COCKEPIT HEAT RHEOSTAT.

Tie cockpic hear rheoseae (fgure 4.3) s located in the
forwaed cockpit on the right console. Under nirmal con-
dittans the shecstit % aved inthe AUTO mede of CH[aer
aricn angd miay he set ac any EJ-G:IEI:I.[" herwesn COLD and
HOT. Cockpic temperagare is then mainczined suto-
matically by the thesmestae control unic which controls
the pacumatically-operated  by-pass valves. With the
rheostat in the MANUAL mode of operation, the ther-
moatat does not function and the by-pass valves are

TF-104D-1

Section IV

COCKPIT PRESSURIZATION
SCHEDULE

4
1
|

=]

COCKPIT PRESSURE ALTITUDE - 1000 FEET

20 30 40 50 &% Fo @
sl AIRCEAFT ALTITUDE = 1000 FEET

Figure 4.2

positioned directly in responst 1o movement of the dheg-
stat between the COLID and HOT posidons. The cock-
pit hcat rheostac is powered from the émergency f.c
bras,

RAM AIR S5CO0OP LEVER,

The ram air scoop lever (5, figure 1-9 and 5, figure 1-11),
focated outbourd of both righe consoles, contrals the posi-
tion of the ram air seoups which are dirccely connecred
tor the levers, Forward movement of either lever OpEns
the seoop and allows outside ram air 1o enter ehe cock-
pits, In addition e this, initinl motion of either lever
actuntes a switch which caoses de. emergency bus power
too clige the hoe air shor-off valve, open the cockpit
relief and dump valve, snd energize the nose cooling fan,

i cauTion

e i e

®  [n oorder to move the [ever into the last detent
position (fully closed}, the button on the levers
must be depressed, If this is not done, cockpit
pressurization and cocling air for the electronic
connpartment will not be available.

& With the Edngrine l;rp:r.'lrfn.g and the sy air
scocp opened on the ground, the supply of
copling air to the electronics comparement is
shuat off. This can cuouse the electronic equip-
menc 0o reach over-tempesature limies,

=3



Section IV

ELECTROMICS COMPARTMENT COOLIMNG.

Elecoronnes Commiprinient mang i ]'.u.‘ln:id&d []Hl:rugh a
copling air seleceor valve on theair conditioning pack-
age, Ar airplane alticudes below 25,000 feet, the elec
ranics compartment conling air selector valve prosvides
.1.ir i :'|'|r_' EilTnE 1‘I.':I'I1EIEriI|.LLr-L' ak ithuit J.'l:l'u-'-'i.dtd ty the
cockpit. At airplane altinudes above 25,000 feer, the
valve provides eold air w the electronics equipment. A
pround codling wir control valve loceeed dnoche ram
wir duet Inswres -:_‘:-:‘;-lllilll_-. air o the eleceronic E{:|L|J'.Pm{‘ﬂ[
during aircralt taxiing or low engine rpm.

CABIN ALTIMETER.

The cabin altimeiar {le ﬁgun: 1-6 and 1L, ﬁﬂult |-'.":I.
located pn che right side of each lower instrument panel,
is venred tothe ingde of the cockpie only, These instra-
ments give anonceurate indication of Enl‘:ll:[-'.p:i{ alvide
regaedless of acoual girceaft altinade,

NORMAL OPERATION OF COCKPIT AIR
CONDITIONING AND PRESSURIZATIOM SYSTEM.

1. Ram air scoop levers—CLOSED,

t. Cockpit heat rheostat—AUTO, and positioned a3
desired,

EMERGEMCY OPERATION OF COCKPIT AIR
CONDITIONING AMD PRESSURIZATION SYSTEM,

Prissure .-:u.rg:i::lg ey be eneounteced when cupcfa:ing N
MANUAL. This sutging is caused by the thermal switch,
which = instnlled in the sysfem as 1 'h'igh. et alure
safegunrd, shutting off the hot air o the mixing cham-
ber when the air in the ducr teaches 210°F, Shutting of
this air increases the sir Aow to the tuchione whieh
causes @ pressure dropin the air w the cockpits, When
the cold air from the turbine hits the thermal swiech, e
cpens and gllows hot air o Aorw again. This cvele miay
occus from eight to forey tioes per minvte depending
upon the temperatane of the bleed aic and the sécting of
the control,. At Tow airspeeds; where bleed air tempera-
puee is below 200°F, no sucging will occur even when
the control is on full HOT, At higher aicplane speeds,
where bleed wir tempecature may exceed 4007 F, sUrging
will occur at one quarter (34) MANUAL HOT setting,

4-4

T. 0, 1F-104D:1

and if the serting is increased the surge cycle will increase
to a faster rate.

If cockypic temperature is oot maintained ot the desired

level mutormatically:

1. Cockpit heat thegstat—MANUAL and position as
desred,

MNote
o I airflow surging occurs, move cockpit heat
rheoseat toward COLI.

& 1F i_-q:r-;l-cpit EUmPETAtuTd 1% axcessive and cannot
be decreased awromatically or manually, open
the ram air scoop.

CAUTION

U T R TR SO S T O T T

Manual control is provided ns o back-up fea-
fure only, ood.should oot -be used EXCEPE in
gase of avtomatle control Failuce,. There is dan-
ger of foggiog up the cebin on’ take.off if
manuzl conmeral 12 used. This will foe hﬁpptﬂ

O e,

If airin the {nc‘l-;;:-i[ hecomes contiomnated or if dt[.l-l'-l!i-
surizaion becomes MECESSALy:

Lo IF psing A-13A oxygen-inask, dilucer lever—I100%55,
2. Emergency lever—EMERGERNCY .

&, Descesd 1o 25,0080 Feer or lower, if circomstances
perinic

4. Ram air scoop lever-——OPEM.

DEFROSTING AND RAIN REMOWVAL
SYSTEM.

DEFROSTING SYSTEM.

The defrosting system consists of a numbee of small air
jets direceed parallel to the canopies and windshield sur-
Fages. These jéts act to entrain cabin air causing it to
Aow over the inside surface, thereby mising the surface
temperature. As long as the surlace femperature @5 above
rhe cockpic dew point, no fog or frost will be formed.
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Air for the defrosting system @ normally routed from
the secondary heat exchanger through a check valve and
the defrost flow control and shut-off valve (figure 41}
to the defrosting ouelets. This air flow, in iself, is not
sufficient to meer all requirements of the system,. To
supplement this flow, a bleed line is provided which
directs air feomn a F-:,:-I-I'I‘I‘ ju'ﬂ; devvnsrream of the hoe ar
shut-off valve to a differential relief and check walve,
When pressure in the normal flow line drops because of
large demands an the system {defrose flow control and
shut off valve open), the diffecential relief valve will
apen and furnish the additional air nooessary for cifective
defrosting under all conditians.

CANOPY DEFROSTING LEVER.

The amoant of aie directed o the windshield and can-
opr defrost outlets i determined by the posidon of
the canopy defrosting lever (figore 1-13) located on the
rght forward panel in the Forward cockpit, Upwari
movement of the lever increases the amount of defrose
air tothe ouclets by actuating the pneumadeally oper-
ated shur-off valve. With the lever in the INCR. (up)
pusition, the valve will be fully opened, while in the
OFF (down) posidon; the vabve will be-closed and no
defrosting. air will be availahle.

Mota
The windshicld and canopy defrosdng system
should be operated throughour che flighe a
the highest flow possible (consistent wich pilot
L‘l::ll]'.lfl:ll.'l] g0 lyat xu!'l':u:i.unﬂ_l.r high trmr:-:r;l-
ture i5 mainmained o prehear the canopy and
windshield areas. It is' necessary o prehest
because there &5 insufficient time during rapid
descents o bear ghese areas i M pErnTurEs
which prevenr the formation of frost or fop,

ELECTRICALLY HEATED WINDSHIELD.

The left windshicld: panel is electdcally heated on all
modified airerafe, Glass temperature is conteolled by
a thermal swicch {no manoal Switch s installed), This
switch will provide clecerical powar 10 the heating
element whenever the glass temperature falls helow
5% 42 F. When che g_L'L-ix is heated oo 10%° 457 B,
the electrical power will be awemnatically disconnected,
The windshield obtains power from the emergency i
bus. A circuie breaker locatesd on the right console in
the forward cockpit labeled WINDSHIELD DEFOG,
may be pulled to deactivate the system in the event of a
maifunction.

Sechion 1V

FACE PLATE HEAT 5YSTEM.

Heating eléments wre incorporated in the pilot’s face
F]:!I!l: O prevent of FEMOVE dny peoirmubation of miods.
twee on the face plate which would otheswise hinder
vision, This system: becomes especially important at-high
altitudes in the gvent of any maolfunction which causes
rapid decrease in cockpit temperature and  poessore,
To insure dhat foeweed cockpie face: plate heating
will be availzble under all operating conditions excepe
complete electrical failure. electrical power for the for-
ward cockpit heating elements is taken from the MNo. 2
bawtery bus. Power for the aft cockpit heating elements
is taken from the MNo. 2 a.c, bus through the 115- 1o 28-
valt auta-transformer,

FACE PLATE HEAT RHEOSTAT,

Elccrrical power to the face plare heating elemenis i3
controlled by means of the face plate rheostars (25,
fgure 1-6 and 24, fAgure 1-7) oo the lower tosou-
et [.I:.'ll:l.'l'."]h. Heag Ly b u]:ptfu{l to the fuce rbl;ltf_-s m
virying degrees by moving either cheostat clockwise
from ‘OFF to any desired posicion. Heating intensity
1% maximum wich the rhéostac in the “ON (extrome
chickwise) position,

Mata
o Price oo takeofl,; check: face: plate hear for
pmpfi II:IFIEIEHIl'Fl.'I-

& LUse the mininiwn required heéat 1o prévent ir
remove any accumilacion of moisoeee on the
fatce ]:-E:u::.

®  The foce plate hear rheostarshould be at -
e heeste ju.:.r 1r_r11g e_‘.nul;lg_h [0k TRy E BG5S IL DE,
then seturned o the minimum heat required

b prevent meisture scoumslation

RAIM REMOWVAL SYSTEM.

The rain removal system receives compressor aic from
the same line (figure 4-1) which furnishes pressure for
the canopy seal, radar syseem and anti-G suit valve. Rain
removal aip passes through o pilot controlled shue-off
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Figure 4-3

vilve and 15 then routed to nozzles at the outside base
of the left windshisld pasel. This high velocity hot air
Aows over the panel to remove rain and prevent wind-

shield dcing.
CAUTIOM ]

Rain removal air is ducted through the lefc
side of the cockpit, 1F o leak develops in this
duct fine, air under very high temperature will

enter the cockpit, in which case che ram air
URCOHG shiould e q,:!:-t:ut:-el. This will shot off all
compesssor air toothe duct line-and direct cold
mam air into the cockpic

RAIN REMOVAL SWITCH,

The rain removal switch (fgure 4-3) Iocated in the for.
wird cockpit on the right console controls the fow of
comnpressof dir o the min removal ootiets, Moving the
switch forward from OFF oo the RAIN BREMOVAL
postasn closes o 28-vole d.c. monitgred bos circuit to the
rain remioval shut-off valve which opens the valve and
itlows hot, pressurized air to pass through the valve o
the outlers.

s

T. Q. TF-104D-1

CAUTION

Iurrr[

o oog toen thea roin removal SVELEM 0 ubove
its - limic air speed, becavse the rain removal
nozzles may be damaged,

NORMAL OPERATIOM OF DEFROSTING AMD
RAIN REMOVAL SYSTEMS.

If any portion of the windshield or canopy b{:mmu_
obscured hy moisture, proceed as follows:

1. Canopy defrostmg lever—IMNCR;
2 Gockpic heatr cheostat=-ATITO—HOT,

4. Rain removal switch—RATMN REMOVAL, if pee-
cipitation is - obscuring forward  visibilicy.

Mote

Canopy defrosting aie should be operared’ ac
the highest cemperature . consistent with piloc
comfort at all fimes during high alotode fighe,
This will minimize the possibility of the wind-
shicld and canopics becoming fogped by the
extreme temperatore differentinds which accom-
pany an eogine failore or a rapid descent from
aleituds,

EMERGEMCY OPERATION OF DEFROSTING AND
RAlM REMOWVAL S5¥YSTEMS.

If the windshield cannot be cleared by normal procedures
annd it 4 necessacy to land without delay, proceed as
follows:

I, Canopy defrosting lever—Check (INCR, position)
+ Cockpit heat rheostar—MANLUAL—HOT.
. Ban remowiad  sentche—HR AN REMOV AL

4
4. Engine cpir—Maximum,-if fuel and time pecmie,

The ahowve provedure: directs compressor air o the wind-
shield outlers ar its maximuom available temperatuee and
[ressuTe,

WARNING

I Epcpssive fug. "-"HJ:Irl"l'.. o "'l-'[:.ii.h]i:! mn:_a-'i:jturq
of any kind enters the cockpit, restricting
vigihility on take-off, open the ram air scoop.

ANTI-ICING SYSTEMS,

EMGIME AMTI-ICING SYSTEM,

The anti-icing system 15 dcﬂgnmﬂ ter prevent focmation
of jce in the compressor inlet, Icing of the inler guide
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vanes reduces airflow theough the engine and cmases
i bpns af I.l|1w1-.'r urmmpanim! l':-}-' ] i‘.ﬂ:lh-i.iiﬂt LOCEEdSe 40
noreie arex and an inceese i Foel ow; Horseventecnch
stage compressor iir fows throogh a port in the com-
pressor réar frame to the infet of the soléenoid-operaed
anti-ice vialve, The antiicing valve regulaces pressure
and air flow o the horizontal steuts of the engine frone
frame, Air is ported through the struts into o manifold
it the hub of the frame, Airin the manifold enters the
wop vertical strur and inled guide vanes. Holes in-the
outer end of the vanes and top strar allows air o dis-
charge inte the inlet air stream. The bottom seroe is
anti-iced continucusly by scavenge oil  which flows
through it,

Engine Anfi-lee Switch.

The engine anti-ice switch (hgore 1-13) locared on the
left focwiard panel controls the Bow of COMPITESSOT #ir
to. the engine inler guide vanes. In the OFF positdon,
the circuir to the solenoid operated engine anti-ice shut-
off valve will Be openecd and oo ale-will ow through the
valve. Placing the switch up o the ON position allows
i.c. power from the Moo 2 hus o energire the ciccuit,
seliich IhI‘JI’!I‘I:"i 1|1-¢ 1.';1.]1.'1.".. and: ]:II."J'FIII-IE. f‘-::-n'l]:-rl’.‘s:&n:r AT i
be direcred o the inler guide vanes:

Elrlgim:- "Anli-h;ing On" Wa rm'ng Ug ht,

Acdight oo the warniog ghe panel (figure 1-13) is pro-
vided as & viswal indication that the pnti-icing system
is operanng. The lhighe d% operated By a temperature
sensing device mounted in the air ducr berweeen the and-
icing vilve and the compressor frone frume, 'This tem-
persture .H!:Liing devier will e the 1.:.':'l.:rl:lfng ll'g_]'n! 13
illuminare whenever anti-icing air temperature reaches
approximately 163° €. The light will remain on for
:].I.'-p:tn::-xil:llu:tu]}' A muunuke gpfrer the ﬂn;i-i{[ng valve has
clozed, beciuse of hot air remaining in the dogr,

OPERATION OF THE EMGINE AMTI-ICING SYSTEM.

Foing will oocur on the inler ducrs and engine coan
pressor front frame ar subsonic speeds only. Ram air
|EII|I’.|EJ.'2I1'L'IT1! E';hl:' Jﬂ .ﬁ'IIFlI‘!I'HI'Iﬂir ﬁr.ll;'tll:.la '.'i'i“ ]:IE. EUEE’:JI#L-U.
to peeclude icing. I the engine is operated above 2%,
the amri-icing aif teoTperature is sufficient to prevent
capicl see build-up oo the sagine front frame and inlec
puide vanes. The engine can safely ingese ajreraft inlet
duceice at engine rpm less than 88%, however; ar highes
epany theinlet guide vanes may sustain some -:!:lmsgc.

1F=1040-1
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Engine operarion is still possible with limited inlet puide
vane damage, The requirement for ehging anti-icng t5a
dir-cn:r fl.l.nctin:.n af inr]l'.c:l.leﬂ cl:mpTchr et u:m[H::a-
ture (CIT), Operadon of the and-icing system above a
CIT of 10:degrees Centigrade compromises the sepvice
life expecrancy of the magoesium frune frame, There-
fore, if weather condirions indicare & need for ant-icing,
the system should be necessary only at o CIT indication
af 10 dfgn:el_:, Centigrade, o7 below,  Furthermore, the
TEMGINE ANTLICING ON" warning light will stay
on-for approximately by minute afrer the anti-icing swirch
has Breen deactivaced, This condition exists”hécme the
[mpETEiure r;i:n:::ing deviee 1% 1n the rJ.E-i-:.'i:ng e duer meod
there is oo means of dumping the kot dir immediately
after the anti-icing valve is closed,  Lighe illomination
for more tham 1% mirmaies indicates thee valve 65 eicher
stk full or partally cpen.  Tn view of the-above infor-
mation, the following instractions shall be observed:

Ground ‘:.I'Ii]:l,'.:l: ipriar to ﬂighl in :u5g:¢dud iting o=
ditions).

1. After the engine comes to idle cpm; ncraate the
anbi-lcing switch,

2. Advanee theottle wntif light illuminates, mot o
excerd BSGE rpa,
Mate
The th: should fllumineee between il and
5% rpm, dépending on ambicnt air tedmpera-
LU

5. Deaceivate the switch afeer lighe illuminates “and
monitor light; maintain rpm

WARNING

Ahorr the ﬂigh: it |ig|‘|r Stuys Omn mmire than
2 minutes after switch is deaccivated and make
apprepriate coy in Form TH1,

In Flight Precodure.

L. I flight is aneicipated theough kaown or suﬁpc-:md
icing conditions, accivate the anti-icing svstem when ot
suhsonie :.p-:_-.l:ql and when the indieaied 1T s 10 dEg_r-EP_‘\.
Centipgrade or below. With the and-icing valve open, a
maximum speed of 350 knots' or Mach 1.0, whichever
Is Jower, should aot be exceeded.

2 After flying in moderate o heavy fcing for owo
minutes or more, reduce power (whese practical)
3855, to minimize inler duct ice impesdon damage to
the enpine,

q-F
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LOCATION
- PRIMARY
TTFE DESIGNATION FUSRCTION T HAKGE L
=X = DFERATUE ! CONTRILS
[NTER COMMUNICATIONS -
AND TOD GROUND CREW MEMBZR GOGEPITS EACH COCKPIT
Tl Wy EITHER CREW LIkE OF LEFT CONSOHE
LIHF COMMAND § ASIARLC-40 COMMUNECATEON S MEMBER S1EHT EACH COEERT
VIR MANVIGATION
HE AKTERN =56 WOICE AMD EITHER CHEW LINE OF RIGHT CONSOLE
NAVIGATION LOCALIZER RECEFTION MEMBEEZH SLGHT EACH COCEFIT
GLIDE SLOPE
BECERTION EITHER CRE® LIKE OF RIGHT CONSOLE
MEMHBER SIGHT EACH COCKPIT
ARARN-5T
MAREER BIACON AN DESTARGE
RECEFTION ALTOMATIG OVER WARKER: helihie
SEACON
rIRCRRFT FORWARD LIKE OF RIGHT CONSOLE
IFF ANIEER-35 TFENTIFICETION COCERIT S1GHT FORWARD COCPEY
LY
Fodapadail
Figura 4-4

4 Should 1t be MECESETY L) .I'l_'!.I m kaown :i-:.'i.l:l_g Cif-
ditions st low altirode aad low power serings (80 o
862 rpm), the engine power should be increased to
[0y Ejim Every five minutes fo osture that ;:lll’.‘-:.]uu:-n
anti-icing dir circuliton s available at the engine com-
pressor front frame, This power increase should be
minntnned for approximately rhirt:!.' LecTics.

PITCH 5S5ENSORS AMD PITOT HEAT SWITCHES.

The putp-picch contrel and stck shaker pitch sensor
vanes. and  pitot-static head are heaoted elecerically by
power from the Moo 2 a.c bus. Heating elements within
the sensor vanes and the pitot-head receive this power
wheanever the llu:lti::g gt 15 oclosed, The ciccunt 1s
closed by placing cither pitch  sensor and  pitot-heat
switch (17, figure 1.2 and &, figure 1-11) on the righc
conaaies from OFF to PITCH SEMS0OER and PITOT
HEAT position. Heat should be applied whenever in-
strument flying conditiens are encouncered in order w
prevent the formation of dce o these umes:

4-8

CAUTION

j

irce ain remgvaloswi i i

5 thee fain removal swinch is adjacont o the

pitos heat swiech, the rain removal system conbd

Fh:_:w.'ii:-[}' bt ppemecedl omoimoedve r1u::||:|._'.'. l.'.“H!.r.'n-iIIE
HA | Li 1 II'IE: g i #

da e tn the windshkield

COMMUNICATIONS AND ASSOCIATED
ELECTROMIC EQUIPMENT.

The communications and assoviated electronic eguipment
instulled in the atrceafe s lisced in figuee 4-6

MICROPHOME AND HEADSET CONMECTIONMS.
The macrophone and headser connections are a comple-

ment of the oxygen supply hose which plug into the
pilot’s persenal head gear equipment,

MICROPHOMNE SWITCH.

The microphone switch conssts of o button {3, figure
1-5) located on the throtle grip in each cockpic. It is
used for tronsmitting wiath the AN /ARC-66 UHFE coms-
miend sadio 2od for manual incerphone commuenications,
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AN SAIC-10 INTERCOMMUNICATION SET.

Thisequipmrent is powered by the d.o, emergency bus and
15 protecred by a-circuic breaker locared on the aft cockpit
left side panel, The set provides high intelligibility of
spocch and communications at all altimdes. It gives the
crew simplificd conmol ever the cadio receivers and
erarsstiers and permits msimem ﬂ:}rihi]it:ﬁ' of com:-
munications. [acilities: intereommurication within the
aircrafs, communication beyond the aircrafe, monitoring
of receved radin Hi.ﬁn!l:hi 'incl.u-:iing simultaneous moni-
toring of theee radio receivers, and o call faclity For use
in escphlishing interphone communication berween che
pilots, The set incorpocates two ANSAIC-10 control
panels and a relay assembly for “hot-mike™ opecation.
“Hot-mike'" provides contineous operation on interphone
without the mecessity of munual opertion of the micro-
phone butoon.

ANSAIC-TO INTERPHONE CONTROL PAMNEL

An interphone control panel (figure 4-5) is located on
the - eyght consele-in ench cockpits Te acts as & mastes
control box for the associated  elocteonic  equipment,
rikdio and  ineer-communicntion u:]uipnwnr. The Pam:i
13!‘."."5 ol confain an ON-OFF =.w51.1.'|!|.. Ths u.]uilml.ﬂnr 15
"on’ whenever the d.o. emergency bus is cacrgized.
The It:-l.h.l"‘ﬂ'il:l.g controls are |_'|-|:\-::-1'E|:|.|,:-:!:

Maola
Thednterphone power spurce will auroma tically
switch' frean the d.c cergency bus to the
hattery bos when engine rpm falls below G35
and the rom air tuchine ds oot operating,

Yolume Contral.

Fhe volume concrol is provided for the adjostment of
aucal signal intensiy,

Menitaring Switches.

The five monitoring switches peovide individual or simul-
tamenus recepiion of audin signals with the roary selector
knob in eicher the INTER or COMM, INTER position;
as follows:

INTER. For interphong receprion anly.

COMM. For AN/ARC-66 recoption.

MARKER, For AN/ARN-57 visual reception only.

YVHE NAVY. For AN/ARN-56 reception.

Section IV

INTERPHONE i3 535 )
CONTROL PANEL 7/
e Y]

P e .| T e II._.

INTER  COMM

P& RHER VHF By
v

y TR

(@)

AT LIFTEM

F-T—4-5%
Figurp 4-5

Rotary Sclacter Knob,

This conteal provides for individoal transmission and for
¥ , o '
reception in accordance with the 4 functions placacded

o e fatary |:'|-:|5-.E.I =19 f|||||_1-.-.-'.~:;

CALL, For bntgrcommunication, permits che user in
&0 CMECEENCY, Lo interrupe nr pverride any signals being
received by the other piloc if the other pilot is oporaring
his interphone with the rotary selector knob set on any
position other than INTER. oz COMM INTEE.

COMM INTER. For transmission or reception with the
ANSARCGH radio, rwo way “hor-mike” intercommuni-
.|.'3:I!5-::l.rl and the :r-m.'ltl:ltiun of other 5ignﬂjs as selected ]:I}'
the monitoring switches,

INTER. For manwil transmission and reception oF fmter:
communication signals wsing the MIC button, on the
thrarrle and the reception of other signals as seleceed by
the mienitoring switches.

4-5
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Figure 4=

COMM. For teansmission of receprion with the AMS
ARCGA radio unl:r'.

Mormal, Aux. Listen Swilch,

This switch has two positions, NORMAL and ATTX.
LISTEM. The NORMAL position allows all audio sig-
mals to pass theough the AN/AIC-10 amplifier thus
allowing the volume control linob on the AN/AIC-10
F.'lnq'F L oH u:fj:u.t audii ,ﬁgn:'ll in:-ErL'l'i!._'r'. The ATIX.
LISTEN position by-passes the amplifies in case ic fails
and andio signal Intensiey must be adjusted with the
individoal receiver's volume contrel,

VHF AMD UHF COMTROL TRAMSFER PAMEL

The VHE and UHF control transfer panel (figure 4.8)
is located on the left console of both cockpits. The panel
contains two switches and two green indicator lights
The inboard switch is the command rudio conerol ttans-

4-10

1F-104D-1

Flgure 4-7

fer swinch and is placarded COMM wnd transfers: con-
teol of chonnel cselection between cockpits for che
AN CARCG6 comumand radio. The outhoard switch s
the navigation receiver control transfer switch and 5
placarded MAY: it transfers control of channet selec-
tion between cockpits for the AN/ARN-56 YHE-NAY
receiver. The green indicator lighe associated with each
swirch illuminates only in the cockpit having contral
The operator in the cockpit that does not bave conteol
ean transmit and receive but has no control over fre-
gquency selection.

AN fARC-66 UHF COMMAND RADIO.

The AN/ARC.66 UHF command radio provides voice
transmission and reception in the UHFE fréquency range.
This range is divided o 17560 frequencies which can
be selected in increments of one-reath of a megacycle.
Any 20 of the 1730 frequencics may be set ona channel
sefecror o facilitate immediate wse, In addidon, any one
of the remamimg frequencies on the channel selecéor
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mity be changed on the ground or 1o flight, Receiver
and  trunsmitter funing % accomplished avgomadically
after'a channel or fréquency change. In addition to the
main receiver & scparate, fxed-tuned guard receiver with
a fﬂl{]u-Enn:_::.' EALEe of from 2380 o 248.0 mEg::ic_g.'L'l.EE i5
installed to provide a constantly alerced emergency chan-
mel. This emergency guard channel frequency muse be
pre-tuned prior to installation. Provisions ooly ace made
For the adaption of aufomans divection fl:l:llfl.'ldig Eq:lij_:l-

oot uelizing the main eéceiver.

AN/ARC-66 CONTROL PAMEL.

An AN ARC-66 control panel {figere 4-7) is located on
the left console in each cockpit. Control of channel selec-
tiom is transferred beoween cockpies through the com
gl r.a-:liu L'n;mtnﬂ I;T.ﬂn\iEJ,!:I' swih.:h ]'lrl::".-'l-[m.al:.r d&\:r.i.hl!!d.
Fanel lighting 15 accomplished by two red shaded bulbs
which iHuminate the transpacent plostic material of
which rhe |:|:|.n=_:! 15 made. Euch panel has che following
Fematroly:

Monual Frequency Selector Knobs,

Four maneal frequency selector knobs are insealled
across the top of the panel, These koobs are used to set
up. any desired operating frequency which is not set on
the cinnel  celector. F:n:-m l-l_:ft (13] :r]gh'r:_ the ﬁr.-.t kil
selects hundreds of megacyckes, the second knob seléces
tens of megacycles, the thicd knob selects units of mega-
cycles and the fourth knob selects tenths of megacycles,
These numbers appesr in o window above theie respee.
tive knobs, so that any frequency in the TUHF baad can
be selected manwally,

Tane Bultan.

The tone button; when pressed, t:.m,:irgh:ﬁ thie transmitter
and Crcives atone cacillator which Feeds the tond into the
modhufater providing continuous one transmissio,

Walume Canfral.

The volume control consists of a rheostac type switch
thar 1% used (o conteol the sodio level of the recaived
signal.

Section IV

Mode Switch,

This switch selects the method of frequency selection.
The MANUAL positon permits operation on the fre-
LY :mh_-fl:r:rl h}' th: il Frveq_uf-_'ru;‘:_:.f $E|.E.¢I:|.'u|:‘ kﬂﬂb‘i.
The presec channel number is covered in this posidon
and the PRESET and GUARD positions are seen through
a green window, The PRESET posidon permis the use
of the channel selectnr for 1:||:tenri4,:|n G RETAT of the
20 preset frequencies. The GUARD position selects: a
pre-tuned fixed frequency on the main receiver and trang.
mitzer for emerpency or distress calls,

Channel Salachar,

The rotary channel selector knob is. used o selece
any one of the 20 preser channels. The number of the
selected channel appears in & window above the knob.
The window s covered when the mode awiech 15 1n the
MANUAL or GUARD posinion.

Function Swritch,

This switch sets up the functions of the squipment which
are selected by the four following positions:

OFF—Tor de-encrgizing the equipment.

MAIN—Operates the cransmiccer and the main receiver
nn the same |:I.'*I.'-|:|_1J':I'.Ir_'|". Tha ﬁ!uipmﬁn: s oswitchad from
the receiver oo the cransmitter by depressing the MIE
burton, Releasing the burtan returns the equipment o' a
receiving condition.

BOTH—The main receives, ransmitter and cthe guard
receiver nre operative in the BOTH postion. The miin
ceceiver and trunsmitter operacg onctha frequency deges-
miged by the frequency control components, The guard
regeiver operates on a pre-tungd frequency degermined
priar toandtalbiion. This postoon permats simultineous

monitoring of the main and guard rECLivESs,

ADF—=Thiz position permigs the mun receiver to be
used in conjunction with sutomatie dieecrion finding
equipment (not opcrative on this aircrafe).

Channel Presat Buttons,

The lower portion of the conerol panel containg o hinged
cover Held in place by rwo capove thumb screws, Releas-

d=11
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Figure -4-8

ing the thumb screws allows the cover to swing down
and expose a small channel window and four chanoel
preset: buttons, These buttons are used o preser fre-
quencies on the channel selecror, Above the button on
the Ieft are the numbers 2 and 3 for selecting hundreds
irf mug:l.-:;_-.'v::ln-.:..l adbove each of the nexe theee battaons are
numbers from O through 9 for selecting tens of mega-
cycles, units of mepacycles and tenths of megacycles
respectively. A preserting tool for positioning the but-
tons is locaced on clips on the inside of the cover, The
front of the cover contains n white plaste card for
recording the froquencies see on the channel selector.

AN SARC-66 OFPERATION,

1. Check the channel presec [requencies as-indicated
om the plastic weite-in card, Change preset frequencies as
required for the mission,

2. Set ANSALC-L0 Tnterphone panel as desdred,

4.12
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3. Obin control with the command radio control
transfer switch and check indicator light

4. Rotate functian switch to MAIN and allow at lenst
one minuce -for the set to warm op.

5. Botate the function sedtch oo BOTH if simulmne-
ois monitoring of a preser channel and the guard chan-
nel 15 desiced,

. See the mode switch sp thar PRESET i3 vasible
through the clear window.,

7. Select o preser channel using the channel sefector
s that the channel number appears in the clear window.

8. Before teanseitting a message, check opeeation and
warm up of the transmister by using either che micro-
phone hutton or the rone button while listening For
:icll} frineE,

g, TF it is desiced 0 transmit and receive on 8 [re-
(UETIEY ot pm'.'i_mi.;]_:.' presat on the channel sclector,
set-up the new frequency on the manual frequency
selector koobs and place the mode switch in the MAN-
DAL position.

1. Turn the function switch to OFF (o de-encrgize
the ‘set.

AN/ ARN-56 NAVIGATION RECEIVER,

The AMN/ARN-56 receiver (fgure 4-8) operates in the
range of 1080 to 1359 mepacycles.
Both viswal and aural reception information are provided

VHE I-I.'E-L]!J#I:I.-L']'

to assist the pilot in determining the position of che ate-
craft relative to ground and omni range stations. Visual
reception may be ohserved on the azimuth scale opposite
both: pointers of the TD:250 radio magnetic indicator
(RMI} Incated on the instrument panel in both cockpits.
The receiver may be monitored aurally through the
ALC-10 interphone panel by placing the VHF-NAV
monitoring switch in the VHENAV posioon.  Instro-
ment approach stadon (localiver) frequencies are also
selected on this set for the ARN-3T plide slope indica-
tions.. The VHE band of frequencies (108.0 to 1359
megacyelesy is divided into 5 groups for the different
services.. The following table fists the various services
available
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Type of

Yermice

Frequency Band
In-Megacycles

1081 o 111.9 (odd
tenth megacycle

Tone localizer (runway
location) and YHE Visual-
pural range {'u.i.rwilj.' Toea-
mon},

channela).

POS0 o TER.O {cven
tenth -megacycles) and
112000 1179
tinl,:!u.':iw:':l.

Oimni-Directional range
{radial location).

LR o 1214 Tower Communications

megacycles

F122.0 o 1350 General Communications

megacycles

*Hecause of the small amount of cross polasization exise-
ing in the omni FANEE [ntens {&Ee-:i:g.l:r-_-d frr rEEEPIi-:‘!II:I
of tone localizer, VHE visiaf range and omni dicectional
range - signals) rceception of VHE rower and greneral
COMMmIErICa s Ly = &,:\:]:-HHEH-;:EJ ||||.|_'!.' aL very close
EJEEE?Q.

AN S ARN-56 COMTROL PAMEL,

The AN /ARN-56 control panels (fipure 4-8) ace locared
1z &ch ::H:k]:it i the r[g'ht consale and concain the ol
lowing: conerols:

Fower Switch,

The set may be energized or de-energized by placng this
togirle switcly in eicher dhe 0N o OFF postéion,

VWalvme Canfral.

Audio level may be adjusted by mioving this rocary
switch to the left or nght s desived:

Frequency Salactar,

Frequency selection is accomplished by seting the desired
frequency into the window with the concentric fre
quency selector knobs provided, Vestically downward,
the numbers represent hundreds, tens, units; and tenths
of megacycles, Two lomps illuminace the window as
well a5 peler :III:L‘I‘:-li.rI.EH an tha J:I:I:I'Lll.!]-

TE-1040-1
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Figure 4-2

AN ARN-57 GLIDE SLOPE AND MARKER
BEACOM RECTEIVER.

The AM/ARMST ghide slope receiver is - instailed in
thie airplane for inscrument landings. Selection of proper
F_l:-:;n:lurnv:jr.g for an indication on the horcizoental cross-
|:|-:rir|r|.':r of the eouese (ndicagor [ﬁgu:’t 4-0% is aucomacic
and needs no action on the part of the pilot other tdun
the selecoon onthe AN/ARN-56 frequency selector
kb of 3 Frequoency authedized for the place of landing,
The horizontal cross-pointer will indicare to the pilot
whether the airplane is ahove, below or on glide slope
during an [LS approach o !:ll:l.ﬂing. The wertcal cross-
pointer will indicate whether the nirplane is to the lefr,
right or on course during an TLS wpproach to linding.
The AMARMN56 13 wsed fov localiver information, The
marker beacon receiver is automatically turned oo when
power is supplied to the electrical system of the sirplane.
A marker beacon indicator light is [ocated om the upper
rght corner of the course indicater (figure 49). The
marker bescon receiver i powered throogh the de
emErgeny Fas:
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ID-250 RADIO 1%

MAGNETIC IH DICATGR

F el pd

Figure 4-10

ID-351 L5 COURSE IMDICATOR.

An 1D-351 course indicator 5 mounted on the instn-
mgnt pinel an boch cockpits (10, Ogure 1-6, and 9, fig-
Cure 1-7Y, Signals are directed into this indicator from the
AN /ARN-56 recciver to operate the vertieal needle for
course guidance. A courss SET knobyin the lower left
cormer of the insiroment 18 used o select the desired
cotrse for inbouad or outbound tracking, the magnetic
vilue of which appears in & window a¢ the top of the
inserament, The horizontl needle ig -LIPI:IEL‘I'.:I:]. b.:|' the
AN /ARN-57 glide slope peceiver for glide path guid-
ance during ILS operations: TO and FROM indications
are shown in a window in the upper feft corner of the
instrument,  'his insorement 15 pmi'iliﬂd with rhe two
flag alarms (one for course and one for plide slope),
which operare whenever a signal is unrelinble, weak or
nonexistens, The amber ]:igh.t o1 the upPﬂ' l'i.EhE Cofer
of the TD-351 course indicator provides visual sigoals
supplied by the marker beacon receiver,

4.14
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Figure 4-TT

D-250 RADIO MAGMETIC INDICATOR (RMI).

Hudio magneric indigators are insealled on the front and
resr instroment panels. The indicators are dual poinger
insteuments with o romong azimuoth coed, Information
from the AN/ARN.56 and the flux gate compass is
directed ineo these indicators, . The rotating azimuth card
provides. magoedc heading informution, The Nao, 2
pointer oo each instrument 5 comnected to the AN/
ARN-56 receiver. The Mo, 1 pointers are not connected
and are inoperative.

WARNING

IE the slaved gyro becomes mmoperative or the
RMI compass card is stuck and the VOHR s
still operative, the Mo, 2 needle will continue
o J'n;:-jnt to the mognetc bearing to- the sea-
ton, wof the relative bearing, In this case,
artempe to align the DG with the magnetic
COMilss, but 1o no case wsawne that the bearing
under the Mo, 2 needle is-a relative bearing
the station. =
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AM/APX-35 IFF AMD S5IF RADAR.

An AN/APX-35 IFF radar set automatically identifies
the sirplane as friendly when properly challenged by
suitably equipped friend! air or surface forces. SIF
{(Sueface Identification Fea.ore) permits 2n aircraft, when
interrogated, to not only reveal dtself as friendly, but
also identify irself with regard to serial number, fight
number, mission or any other method previously
arrunged. The control panels are located on the righe
console in the forward cockpie (figure 4-11). The IFF
is powered from the emergency ac. bos and che dc
emergency bus.

OPERATION OF AN /AFPX-35.

1. On TFF control pancl, rotate master switch to
STDBY and allow 3 to 4 minutes f0r equipment {0 Warm

up.
2. Select NOBM position on master space switch,

3. Set made 2 and 3 switches as required.

4, Sec I/P-MIC switch os required,

i

. On SIF panel setmode 1 and 3 knobs as required.

B, Rotite mastec switch o IFF, paonel to OFF o
de-energize see.

LIGHTING EQUIPMENT.
EXTERIOR LIGHTIMG.

Landing ¢ ad Toxi Lights.

A lunade g lig']'lt i 'in:ﬂ.".u”l.:d, prre o el A Bear
aft don The lighes will be in position for use any time
the lar ing gear is extended. The right light is nsed also
asar ilighr. These lights receive their power from the
ey 0o bos and are coneeolled h_'!.- waitehies {ﬁgu.rr." 1=
13y wn the left forward panels. The switches have three
positions, LANDING LT, OFF, and TAXI LT. When
eithoe switch is placed up to the LANDING LT, posi:
ticn, hath lights will be'eoergimed, Moving eithes switch
down to the TAXT LT position will cavse only the rEght
light o be energized. On modified airceafe the lights
automatically shut off when the gear is retracted, and
either position engrgizes both taxi and landing lights.

Section 1V

FORWARD AND AFT
LIGHTING CONTROL

L
]
]
H
1
1
N
B

R e e 5 TR e

[T, B

PANEL

Figura £-T2
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Section 1V

Mavigotion Lights and Switches,

The mavigation lights include two yellow upper cail
lights, twn white lower tail lights, o green and a red
fuyelage light, and whice top and botrom fuselage lights.
The lights are-controiled by a-seleccor switch and a dim-
ming switch locased in the forward cockpit, on the right
console {Agure 4-12). The lighes are energized by 28-volt
e power from the No, 2 ac bos sutotransformer
when the selector switch {figure 4-12) i3 moved fiom
OFF o STEADY or FLASH, Intensity of the navigation
lights will depend upon the position (BRIGHT or DIM)
of the dimming switch. With the selector switch in the
STEADY position, all of the navigation lights will be
continususly energized, In the FLASH position, the top
and borrom fuselage lighes sl huarn steadily while the
rcmamiln_q navigation lights are energized intermittently
through i Basher unit at s raze of 40 fashes per ninuie.

O AF Serdals 57-1321 and subsequent and maodifed air-
craft, formation lights ase installed on the missile launch-
ers and tip tanks: All medified sircralt have wing ip
lights installed. These lights actématically illumiruate
if the dp stores are fired or jettisooed, provided the
seloctor switch 1210 the STEADY or FLASH pmirinn.

INTERIOR LIGHTIMG.

Cockpit Lighting System.

The cockpir lighting system inclodes instrument lghts,
console panel lghts, console floedlighrs, thunderstonm
lights wiility spotlights, and associated wiring, circuit
breakers and controls, The spotlights and Hocdlights
receive power from the Mo, 2 e, bus through the aute-
tramsformer while the remainder of the cockpit lighting
system is powered dicectly from the emérgency a.c. bus.
The instruments are individoally illuninated by lights
placed in shiclds above esch inscrument on the panels.
The corsates are lighted by recessed lamps so that all of
the controls and decals on each panel are readily dis-
cermible, The console floodlights are provided to light
the left and right consoles direcely, The thunderstorm
lights ar¢ Incated on the Lefe and right consoles and direct
light forward onto the instrument panels to overcome the
effects of blindness caused by lightning. One C-4A gpe
atilicy spotlight is mounted on both sides of each cockpit

A-16
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above the fpht and left consoles. These spotlights are
detachable and may be moved about the cockpits to take
care of specal lighting situations. A rheostat on the aft
end of the light is used o vaey the intensity of the spot-
light. Red or white light may be selected by rotating the
lens, A push-button switch on the light enables the pilot
to by-pass the rheostat and chtain maximum spotlight
brilliznce instantangously, The inscroment lights, console
panel lights and foedlights are controlled by three dim-
ming rheostats (figure 4.12) locazed in each cockpit on
the right consoles. These rheostars, labeled INSTRU-
MENT, CONSOLE, pnd FLOOD, may be rotated clock-
wise from OFF to BRT, as desired to vary the intensity
af the associated lights, When stasting the engine at
night, the cockpit lighes will be a0 maximum biilliance
and the rheéostat must be re-positioned o dim lights,
Thunderstorm lights -are controlled by swirches (13,
figure 1-9 and 11, figure 1-11% labeled O™ and OFF,
located on the ripht console of each cock it

OXYGEN SUPPLY SYSTEM.

A liguid oxygen system (figure 4-13) is used to provide
the normal oxygen supply requirements. The [liguid
axygen is converced 1o a gasenus state in & converter con-
tainer tank which has a 10 liter (2.6 gallea) capacity,
The exygen is mude suitable for breathing after passing
through o heat exchanger which keeps the oxygen within
a few degrees of cockpit wmbient emperatare, Oxygen
is defivered to n reducer valve at the conerol panel where
pressure is reduced from approximately 300 psi to 7O fasd,
(This pressare will remain constanc as long as theee is
liguid in che system.)

SURVIVAL KIT COMMECTION.

Flow of axygen is directed to pressure reducers and con-
trol panels on the right ceoseles. From here, oxygen
fows through disconnecs on the bottemn of the pilos’
seats to. manifold asserblies in the rear section of the
suwevival kird Iocated in the cear buckets (figure 4-13).
This section of eagh survival kit also contains two cmee-
gency oxygen hottles connected to the manifold asems
hly, and 2 regulacor unit, The manifold assembly ineludes
x pressure gage, relief valve, check valve and filler valve,
Either normal aiveralt oxyren Of eimeCgency oxyien o
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Lection IV

RRNTITY INDICATOR
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Section IV

be directed from the manifold assembly to the regulator
usit which sends-axygen pressure to the pilots’ pressure
suits as well as delivering the correct amount of breach-
ing oxygen to the pilows' [ace plate hoses fron sea level
up to the maximuem operational capsbility of the aircraft,
The hoses from the repulator to the piloc leave the
survival kit ot the right rear corner. These hoses are
designed for wie with cype MC-3 and MC-4 pressure suits,

A pressetoctest button s located on the right froat of
the survival kit zo test operation of the oxygen supply
systermn. If there is no malfunction, exygen will fow
thl:lugh the pressure suit and face plate hoses whesn the
button is depressed. The system is werviced theough a
filler point located within an aceess doos on the rght side
of the fuselage (figure 139, A build-up and vent valve,
within the oxygen Gller access door, is weed to control
pressure build-up. The build-up and vene valve handle
must be in the OPEN position before the fller valve and
cramsfer hose can be conneceed to A1l che svstem, After
filling, the handle must be placed in the CLOSED posi-
tion 1o allow systom boild-up o normal operating pres-
sure. The system will reach operating pressure and be
ready for pse within 10 minutes after servicing. (Ses
figrue 1-39 for exygen specification, )

PRESSURE SUIT OXYGEN CONTROL PAMEL,

Pressure suir oxyges supply valve levers are locared on
the control panels in each cockpit (fgure 4-15). The
levers have an ON and OFF position and control che
axygen supply to their respective cockpits. - Placing the
lever to the ON position opens the sopply valve and
allows oxygren to fow through the pressure reducer. The
OFE p-.’:n.i:i.Lil:un closes the 5|:|FF:-|:|' valve and shos off the
normal oxygen supply.

Oxyygen Pressure Gage.

Oaygen pressure gages are located on the control panels
in Both cockpi adjacent to the survival kic oxygen sup-
ply valve levers, Nozmal oxygen pressure when oxypen i
being used (flight conditions) is 295315 psi. In 2 pre-
flight status the pressure may vary from 300 to 370 psi
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depending on the ime span berween filling of the con-
vercer and reading the gage. For cxample, if the gages are
read 10 minutes after filling the converter, they would

read whour 300 psi. 1f another reading is taken several
hours later, the gages would read between 320 and 370

psi. (Low pressuze relief valve setting:)

Mol
If srstem pressure reads over 370 psi during
the pre-flight inspection, an unsatistactory con-
dition exists and the system should be checked
before the sircraft is Sown.

DXYGEM QUANTITY GAGE,

Quantity gages (fgure 4-15) are locared on the right
forward panel of each cockpit. The gages should indi-
cate. a minimom Gf 9 liters, wath the 5]-'!||IEI.'I.'I f'-tll:l-’ SET=
viced, The gages are calibrated from @ o 10 and receive
a:. elecerical power from the emergency a.c, Bos; “The aft
cockpit gage requires d.c also which is furniched by
the de emergency bus.

DILUTER-DEMAND OXYGEN REGULATOR PAMEL,

Al aircrafe incorporate & rype MD-] combination
pressure-heeathing,  diluter-demand  oxygea regulator
(figuee 4-15) oo the dght consoles. This regulacor
ig vai:icd for use with the A-13A Ny gEn mask when
the pressure suit s mor worm, The pancl has three
levers: the supply lever, the diluter lever, and the emer-
gency lever, When the diluter lever is ot NORMAL and
the supply lever is ae ON. the regulator mixes ais with
oxygen in varving amounts, sccording to altivede, and
miakes available a quaneity of che mixcure cach Gme the
pilog inhales; Ac high aldwudes, the regulator supplics
axygen it continuous positive pressure o the pilot. The
delivery pressure automatically changes with cockpe alti-
e, Also on the regulacor panel are in oxygen HEssULc
Enge and Hosy indicscor.

Diluter Lever. The diluter lever {figure 4-15), painted
black, is on the oxygen regulator control panel. The
lever should beag NORMAL, for sormal exvgen use,
or at the 100% pesition for emergency oXyEen wse.
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Section 1V

Emergency Lever, The emergency lever {figure 415},
an the exygen regulator panel, is red and should be in
the center NORMAL position ar all tfimes, unless an
unscheduled oxygen pressure increase is requized. Mov-
ing the lever tn EMERGENCY provides continuous
positive pressure o the mask for emergency st When
the lever is held ar TEST, vxygen at positive pressurc
is provided to test the inask for leaks,

i e o ———

[ CAUTION
;-

ek

When positive pressures are required, it is
mandatory that the oxygen mask be well firvecd
to the face. Unless specinl precaudions ate
taken to insure no leaksge, contineed vse of
positive pressure will resulr in rupid depledion
of the oxvgen supply. This rapid depletion
could result in extremely cold oxygen Aowing
£o the mask,

. Supply Lever. The supply lever {figure 4:15), painted
green, is on the oxygen regulacor panel. The lever has
rwo positions, ON and OFF and is used to control the
supply of oxygen ar the panel

Prassure Gage and Flow Indicator. The pressuce gage
and flow indicator (Agure 4-1%) are on the oxygen regu-
leeor control pancl. The pressure gage shows oxygen
gystem pressure, The flow indicator (blinker) consists
of an chlong opening in the face of the regulscor panel
which shows black and white alreenately during che
breathing cyele.

EMERGENCY OXYGEN SUPPLY.

An emergency supply of oxygen, for wee in the cvent
of failure of the normal supply system, or for high
altitude ejection, is stored in two bottles {eylinders) in
the survival kir. The emergency oxygen supply from
these bottles goes theough the manifold assernbly which
incorporatce a pressure reducer for the cmergency sys-
rem. The emergency supply svstem is actuaged auto-
matically, during ejection, or maouvally, whenever
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OXYGEN
PANELS AND
INDICATORS

DY EEMN
PRESSURE

Figure 4-15

desired. Upon ejection; the movement of the scat creates
a force which trigeers the disconnect mechanism, separ-
ating the seat, survival kit, and psseciated oxygro
equipment from the normal oxygen supply line. Simul-
taneously, the emergency oxygen pressure-reducer vilve
in the manifold assembly is opened, allowing the emer-
geacy oxygen supply to How through this reducer-valve
{where pressure is reduced from 1800 psi.to 70 psi),
and ineo the regwiator, If the emergency bottles dre
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Fully serviced (1800 psi), they will peovide cthe pilot
with o regulated supply of oxygen for pressure suif,
a5 wgll a5 breathing, for o minimum of twelve minutes.
The ¢mergency oxygen supply i actuated manvally by
pulling a green ball handle tonnected o the righe afe
cormer of the survival ki The cmergescy pressuee-
geducer valve is then opened by a cable areached o the
ball handle, Oxygen pressure in the emergency bottles
can be determined by means of & pressure gage attached
to the manifold assembly in the survival kie. This gage
is visible thiough-a window on op of the rear section
oif: the kit

Mote
When using the dilucer demand system and
A-13A oxvgen mask, the only emergency oxy-
gen sn_pp]}' pvpilohle 15 from a badl-out bootle
attached o the Pir:‘l.ﬂh.u!u.

Oxvgen Hose Attachment.

Proper actachment of the oxygen mask connectoe tie-
down strap 15 extremely imporctant o assure thad

A "l'h-& DXy EEDN e daed et hecome CI.-I:I:id'L'ﬂm“T
disconmected during flight zesulting in loss of oxygen
supply o the piloc

b. The oxygen hose does not prevent quick sepatation
from the seac during cjection,

£, The sxypen hose dois not ol during ejection
causing pilot injuey.

d. The tie:down strap does not accidentally opea the
parachure chese strap saap during ejection.

The following procedures shall be ohserved:

1. Atcich oxygen mask hose: (male connector) to
parachute. chest strap by wrupping the mask connecior
tiedown strap onderneath and wp behind e chest serap
rwice, as close to the chest strap snap as posisble, and
then snapping it.

WARNING

®  Failure (0 double Ioop the connector tie-down
strap around the parachute chest strap miay
permit the tie-down strap o slip inw and open
tha: chest sérap soapoduring epection,

Section W

o Do pot wrap the te-down strap around  the
chiese strap snap,

2. Connect the mask-to-regulator mbing female dis-
ponsect to the mask male connector,  Listen for the elick
and visually check that sealing gasket 5 only half
e piosed.

3. Attach the allipator chip to the He-down strap as
close to chie chest strap snap as posible

WARNING

I pot attach alligator clip o the parathutn
hirness as this may’ prevent quick separation
from the seae during cjection, The force re-
quirgd to pull the clip loose from the parachure
hurness @5 considerably preater than feom the
tre=dorwi SEEAp.

OXYGEM S5YSTEM PRE-FLIGHT CHECK.

Prossure Suik.

L Edluger demand supply [ever—0FF [:hl:l‘tl.'l. cock-
pitsh

WARNING

&  Be sure the diluter demand supply lever is OFF
in both cockpits when the regulator i oot oo be
||!,|:~e§. if ll'_lt_'! -.u:r:-|1|:.' |-;e'|'|:r 5 lefr ON in eithaos
cockpit wiien not being ased, the regulaooe can
automatically go to positive pressure should
cockpir altitude exceed 25,000 feet, This will
resule in rapud deplecen of the oxyeen supply.

] Befare solo Aights, both the dilurer demand
h-u]:li:lt}' lever and the sarvival kiz |.'|.'-'__'.-'g|lu ﬁu[.'-]_.rl_l.'
lever in the aft oockipit should be OFF.

2, Oxygen pressure gage—300. (15, —5 psi).
3, Ligwid oxveen quanticy gage—2.l0 liters,

i, Qu:i.::]-: disoonnes:—Sacure, 1::r:_1'.arr_'i wetached e atee
plane structare

% Manual disconnect knob on forward parc of seac
buick—TLocked {pin-holes forward),  (Dowmeeard ejec-
ticen: xarcrafe onky.)
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G Anpomaric cmergency’ oxXvEcn actuator - calile—
.A.Tu::]:u:d i rig]’:t '|.:|:|..|_=|: |__!I|:|:|i:rrl. {].-J'l:'rwrl'u-.r.atd njec:i-:-n
airceaflt only.}

7. Burvival kit emergency oxygen pressure—I1800 psi
—Check through window in afe section of kit

8. Check that survival kie cover and straps are con-
n:ﬂ_‘t{::l fcr |q:|1.'.-'4..~:r J:l;lrl.' -:_:-E ]-:[t.

0, Check securtor and coanection of Biengs and hoses
HiR |igh! aft corcier of kit

10, Check between sides of seat-and kic for ohsoree-
LS.

11, Connect and lock kit straps. 1o parachute barness.

12, Areach and lock oxygen and radio connections.

13, Pressure suic oxygen supply valve - lever—ON,

14, Pross-to-test bucton—Depress and note  positive
pressuce fo suit and Lace plate;

Mote
All connections and checks should be made
with the assistance of a personal equipment
M.

Diluter Demand,

L. Pressare suit oxygen supply walve fevers—OTF

{both cockpics).
2, Orcygen pressure—300 (415, —5).
3 Liquid oxygen quantity gage—=9-10 liters minimum,

4, Check oxygen regulator with dilucer Iever ficst m
NOBRMAL and then ar 100% as follows: Blow gently
innen end of oxyren regubitor hose as ﬂut‘il]g normal
exhalotion. There should be resistance to blowing. Little
OF N0 CESLETAneE o hlc:-ﬁl.'ing indicates & leak or Eau!r:'_.r
OPeEELiod.

s With diluter demand supply  [ever O, oxygen
innsk connected o -'Eguliltl_lr. and diluter lever st I.‘l.'lﬂ"-ﬁ":-,
breathe normally into mask and conduct following
checks:

a. Dbserve: flow indicator for proper operuton.
b. Deflece emergency lever to EMERGENCY.

A ]'_u:uﬁi;r_i'l.-'c prEssure should be suppliad to the mask. Hald
breath to determine whether there is leakage around
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mask. Rewmrn emergency lever to NORMAL posiden,
Pasitive pressare shiould cesse:

s, Herurn diloger lever o NOBEMAL

Mots

All zonnections and checks should be made
with the assistance of qualified persannel,

MORMAL OPERATIOM OF THE QXYGEMN SYSTEM.

Pressura Suil,

—

« Oxygen quantity indicators—29-10 liters.

[

. Oxygen pressure gages—300 (15, —5 psi}.
% Pressure suis BEFEEn :m:E:-|||_l.' valve levers—iM.

4. Dilucer demand supply levers—OFF (both  cock-
pits),

WARNING

IF fight is to be solo, make sure that the sur-
vival kit and diluter demand supply levers in
the aft cockpit are OFF.

Diluter Demand,
. Oxygen pressure gage—300 (413, —3 psi).
2. Liquid oxygen quantity gage—2-10 liters.

3. Pressure soir oxygen supply valve levers—OFF
(both cockpits),

4, IMlupeer demnnad .!.1:]:-F-|_'.' levers—_CT. E"DEEuFl:iEIi
eockpit only),

5. IHluter lever—DNORMAL,

g, Emergency lever—MNOREMAL

EMERGEMCY OPERATION OF THE OXYGEM SYSTEM.

Pressure Suil.

w‘lhl:'ni;"'r'l:'f 5}'|‘I‘|]'|I],!IT|5 1,:|:F I'I:.'I'III‘:{EH. d(Ie :I:II.FtE‘d, 1T Ei i.[
is known that the normal oxygen syscem has failed,
proceed as follows:

1. Manoal emergency oxygen supply actuator {green
ballj—Pull.

2. Descend to an aliftude where oxygen is nor eequired.
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Soction IV

J-4 DIRECTIONAL INDICATORS

Sh WA e g

AND CONTROL PANEL X\ |

BIRECTIONAL INOECATER

[URSE SELECTLS SWITCH

IND GATOR SET 5'W (104
SYMCIROMIZING IRDICATOR
FLBCTION SELECTOR.SWITCH
LATITUDE CORRECTAON COMTROLLER

ﬁ}%ﬁ "R
=
'l.. ) ‘u‘

(6 ERd et

Figure 4-T4&

Diluter Demand.

1. Move ditoter lever to 1005

2. Push EMIErgEncy lever s EMERGENCY,

3. IF XY e regu!u.l!nt Becames 5:'||1|1Er.r|ﬁ'.'|.*.l le] the
green ball handle on bail-cot bortle to actuate the amer-
gency oxymen supply.

4. Theend to an altimde where oxygen is not required,

NAVIGATION EQUIPMENT.
J-4 DIRECTIOMAL INDICATOR SYSTEM.

The J-4 directional indicaror system is desigeed o pro.
vide the pilet with a directional reference by operating
either as a dircctonal gyro or a slaved gyoo magnetic
compass. The control panel in the forward cockpit only
{figure 4-18), conezing all of the controls necessary for
proper cperation of the system under all conditions, The

system requires 28-volt dooo from the emergeacy bus, as
well as instrument a.c, bus power, for normal operation,

FUMCTION SELECTOR SWITCH,

A function selector switch (%, figuee 4-16) is peovided
to select the mode of operation of the directional indi-
cator system.- When this switch s/ in the MAG, position,
the system will operate as a normal slaved gyro mag-
netic compass, und the directional indicacors will respond
accordingly. Placing the function selector switch to the
DG position cnuses: the compass to- operate as o direc
tonal gyeo. This mode of operation is desiponed for
use in the polar regions where the earth's magnetic
field causes the slaved gyro magnetic compass to be very
unseliahle, If it is deemed necessary, the system can be
seat ioto 1 fast slaving cycle by moving the. function
selector switch from MAG o DG and back w0 MAG,
The gyro will then be erected, and any large errors in
the system climinated very rapidly,

4-23



Eaction IV

INDICATOR SET SWITCH.

The indicator ser switch (3, figure 4-16) i wsed during
the magnetic compass modé of operation o effect syn.
chronization of the compass syscem and the tronsmatter
which feeds heading information o the directional indi-
caee, This cantrol is vsed during DG or MAG opern-
tion to position the transmitter o any desired reference.

Synchronizing Indicater,

A synchronixing indicator (4, figuee 4-16) indicates syn-
chronization 1o within plus or minus one-Quarter degres
berween the compass system and the cransmicter in the
magnetic mode of operation. When the system 15 1ol
synchronized the synchronizing indicator will show the
direcriod in which the indicacor see switch must be turned
o achieve the nécessary eortecton. The ser switch must
be turned clockwise whes the indicator 15 in the (43
region and counterclockwise when & (—) indication

APPLars.

LATITUDE CORRECTIOM CONTROLLER.

The Iatioede correction conteolles (5, houre 4-16) is used
in the DG mode of compass operation to correct for
the apparen dritt of the directiomal gyeo due to the
earth’s rofation.  Latiwde corrections - are made in 2
elidkwise difection in the Morthern Hemispliere and
counterclockwise in the Southern Hm:ii.iphtm.

DIRECTIOMAL INDICATOR AMD COURSE
SELECTOR KMNOB,

The directional indicatdrs {1, fipure 4-16) on the insto-
ment pancl in cach cockpir receive heading information
from the compass syseem and give the pilor visnal indi-
catiomn of UL hn:-ading b:,' means of an indicatos
peintet and a compass card, Any desiced course may be
placed under the index 2t the wop of the indicaitor by
urnimg the course selector knob at the Tower left corner
of the indicator (2, figure:4-E6).

ARMAMENT EQUIPMENT.
Refer to Confidential Supplement, T, Q. 1F-104D-1A.
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PRESSURE REFUELING S5YSTEM.
(AF Serials 57-1329 and subsequent.)

The peessure refucling systern makes it possible o
i1l all intermal fuel cells and excecnal fuel tinks on
the a'-.r-'-"-'"'""d '|:|].- 5.E|:'|_E]e-imi'n[ n.--'l'-ur.'-Hng and in Ej.l'.‘;h[ |:|:|.'
probe-gnd-drogue refoeling.

GROUND REFUELING.

Single-point Refusling.

The internal fuel gells and extermal fuel tanks arc
normally filled by using the single-point refocling. sys-
tem, Thee internal focl cells can be Glled in aboat 3
minutes, the internal fuel cells and external fuel fanks
in ahour 5 minutes, The single-point refueling recep-
tacle. is lucated on the left side of the Fuselage, forward
of the intake duces. When the air refueling probe
mstalled, a 5'5:-:-n:iu! fitting ‘must e used o adape the
ground refueling hose to the probe norrle: Cell mounted,
dunl fuel level control valves automatically-shat off fuel
o the internal fuel cells o8 they become full, Precheck
test switches are provided o assure proper nperation of
these valves. Ad electrical external power source should
he connected, and the excernal tank fuel and air refushing
selector switch placed in the A/R position, A refueling
valve s provided for each ser of external fuel tanks
Flont switches, locared in cach tank, close the respoctive
refueling valve as soon as either tip aonk or pylen tank
becomes full,

Fuel Level Contrel Valve Selector Switches and External
Tanks Refuel Selector Switch. A refueling precheck
switch panel (figeee 1-39) located forward and below
thie ﬁiﬂHlﬁl‘u‘linﬂ refueling  recepiacle, comtins  four
cwitches wsed For selecting the externnd ok 1o be
refueled and to check the internal cells dualb fuel Tevel
canteol walves For prreaprer -!:-[5-|‘.':|':|.I!:im|. These switchis
are powered from the do monitored bus. The external
mnks refuel selector switch is labeled TIP, PYLON and
BOTH amd is E_:,:.'ll:-l.'lq,:l:'l to the BOTH position:. The
.-m_x'ijj.:u'}' cell and forwied nmin cetl precheck switchies
are for maintenance personnel use ondy, The mascer pre.
check switch i labelod PRIMARY and SECONDARY
and s used to test the prinmey and secondary operation
of the dual fuel level conteol valves, This switch iz spring
loaded to the center OFF positen. During the fist few
spconds of refueling the master precheck switch should




T. 0. 1F-1040-1

Seclion 1V

AIR REFUELING PROBE

i"jc_'l J--ll'll .-_:l "".--.-..-
A1)
Al
erEmew g8 |
L rlill oy : Isi.||

AIRCREFUELING PROBE LIEH]
ot - 120

Figure 4-29

be placed first to the PRIMARY, and chen to the SEC-
ONDARY position toocheck thae the doad fuel level con.
erofl valves close, Savsfactory valve operation is indiceted
by the shut-off of foel fow causing gradual stifening of
the: refueling hose afer thé switch is moved o cach
|'||Hu'1‘i|'||'|. A more |:ll'.!-5i[i'-'|‘: indicaiion of fuel -\.h|.1|:--e:-i'f._
however, cin be obtnined |'_|_1_,' .:'I'n'_«-;k;in[_\:_ the coaiter o the
_qu.'lul'ld :I'l:“t'l.lc“ﬁllg I':*{|ui+a-:|:'.E:|.|.. Theze is approximanely a
W second delay berween che time the switch 15 acivaged
and the shueoff of fuel, IF fuel Aow concimies, pressore
refucling must be stopped immediately m prevent P
sthle fuel cell mptore or airframe damage, and this fact
entered i Form 781, If mecessary, the aircrafe can then
be refucled by the Alternare Refueling Method, The
cover plate for the switches, when in- place, agures that
the' external minks refusl selecior swicch Su.ud 15 in
position.

WARNING

If the pressure refueling svstem is not operat-
ing properly, e refueling should noc be

arrcmpred.

Alternate Refueling Meathad.

When single-point refueling cannot be used, the air-
craft cam be refueled o the conventional maoner, Two
filler wells {iguce 1-39), are provided for refueling
the in#.1.':l'|.'|.:|| fuel cells and dndividoad I-1|||.'r wlls nre
provided for refucling the pyloa tanks. Two filler
wells are provided for each tp tank, Both nusst be used

to fully eefuel bodh compartments of each tip tank,
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AIR REFUELING.

Adr réfueling permits all intcrmal fuel cells and-gxrernal
fuel tanks to be filled from a tanker aircealt by means
of |'|-1'|.'.-|,'|¢-:||1|:|.-rlr{'|§;|.1|: type fefueling equipment, The
probe, which consists ol 4 boom and nozzle, is o de-
gachable mnic-mounced on the lefroside of the fuselage
and connecied throngh an adapeer elhow o the single-
puoing refoeling receptacle. A light at the probe fairing
shines foeward to lighe the probe and the ranker drogue
for night refucling operations {figuee: 4-17). Hookup
for air refusling 15 made by flving the probe into 4
conical-shaped drogoe ar the end of the refucling hose
trailed by the anker. Afoer making conract, the pilot
of the recetver airplong decreases the distance batwesn
his .I.[rl.i-lil:l:ll'_' and the tanker |.1:|-I .a].'lF-l'-l!lx:i:l:‘l:.itEl:.-' 10 feet
until :cwinding of the hese eoto the reel in the tanker
automatically stares fuel fAow chrough the hose, Durng
the refueling operuoon, the recéiver arplsne mus: o
tainn a position forward of the hookup poincand fly
formation with the tankee, Air refueling is complered in
gpproximately 5 minures when maximuom fuel is token
aboard. The intermal feel cells coneain doal uel Tevel
control valves which automatically shut off incoming
fuel as the cells become full, When the refueling opera-
o s completed, the cecerver wirplane reduces power
nnd falls dicectly behind the ranker so that the hoso
unwinds to ies limic and antomatically shuts off fuel How
fromm the fanker. When the tmker hoze peels our foo 1
limiting. scop, the probe pulls from the drogue. Contace
may he beoken by the receiver airplane at any time doe-
il'l-'g ‘IIH’.h rl}ruu“ng I'I‘I'II:'I.'H'I_I-I.]" I'I_'_I' rl:-l;]qrri,ng ]'II:I'“.'I;'F ﬂ]'ld
dropping &f.

Air Refueling Controls and Indicalors,

External Tank Fuel and Air Refueling Selector Switch,
The OFF and A /K positions of this swicch (figure 1-20)
concrel the f:‘li.[-l.‘rl.‘lﬂrl hLb'EIiII:in:E-IIJ'IEr:II‘E-:l :'i|'| and []_'!.'II:I-H
tank refueling valves and pressurization of the external
fuel timks. The (FF position closes the refueling valves
allowing the external tanks to pressurize and feed as
seleceed. The AR position opens the cefueling valves,
shuts off and domps external tank air pressuce allowing
the tanks (o be refueled, It exvernal ranks are o be
e :I!E'flJl'.‘lL‘d, thee adf bi!fuﬂ]illg awir-l,:h miksf |'|-e_-. :r.r|.1_'|1.'|:u'| [
AR just prior to hookup, The switch need not he wsed
to air refuel internnl fuel ceils ontky,
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| CAUTION

Sifice positioning the external tank fuel anid
air refucling selectar switch w the AR post-
tion dumps external tank air pressure and pre-
vents the external tanks from feeding, redurn
the selector swicch o the desired external cinks
pasition a5 soon as possible after hreakaway
from the drogue.

Mot
In the event of d.o, monpirored bos failure, the
fail-apen tip and pylon tank refoeling vaives
will allow the external tanks to beair refueled.
Howsver, extermal tank air pressure-will not be
shut off or dumped, and refucling rime will he
increased considerably.

Air Refualing Indicator Light. A push o test air refuel-
ing indicator light is located on the fusl control panel
(figure 1-20). This lighr illuminates when the exreroal
tank foel and air |.'|=|"|H:|i|_'|g selector switch 15 P]El:ed i
the: AR position, It receives power from the dic
manitored bus.

Alr Refueling Probe Light Switch. The light on the
refueling probe fairing Is controlied by o rheostar-type
switch on the right consule (8, figure 1-8). The switch ix
powered by the Mo, 2w, bos and incfesses the intensity
of the air refueling probe light as it is rotated clockwise,

Air Befueling Procedure.

Succezs of the air refueling operation depends wpon
piloe  proficiescy, atmospherc  conditions: (visibilivy,
mrbalence, etc.), stability of the tanker and drogue,
and loading of the receiver airplane; With o clean
sieplang, sacdsfuctory sir refueling from a KB-30], should
be made with mke-off faps, 2t 2 recommended aliude
of 20,000 feor and at the maximum speed of the Enker,
which i5 230 kaots TAS If eéxvernal” tanks arce to "be
ar n::rm;-]erll pl:lﬂ: the oxternal tank fuel and aEr re-
fueling seleceor switch o the AR position prior o
hookup. When the hose is Fully extended from the
tunker, a yellow light will illuminate in the tanker
hosesree]l pod, This indicates o the receiver that the
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hookup should be started. Tests show that the optimum
technique for hookup is for the receiver sircrafe to
accelerate dnto contuct from 3 point about 10 to 12 feet
direcely afe of the drogrue.  (Closing very slowly on
the drogue and chasing it through i oscillation reduces
the posibility of a successiul hookup. )

T

- ’
4 CAUTION

AP FEPER

ek

It is imperative that hookups be made feom
a position directly afe of the drogue to prevent

rogue whipping and powible damoge to the
radome or pitot boom,

The speed and alatude of the receiver airplane should
be stabilized 3o that positen s mainwined withous
large longitedinal or directional control movements,
When the airpiane is stabilived, a straight, forward ac-
celeration gives the best probabiliey of successful hookup,

After hookup, the receiver airplane must be flown
forerard until abouwr 10 feee of hose has rewound on
the reel in the tanker, When this occurs, the yvellow
signal light on the tanker bose reel pod goes out and
z green lighe illuminates. to indicute thar fuel trans-
fer will start if the probe is fully engaged in the drogue,
Control of the aiepline after hookup is not difficult,
The receiver airplane akes on the exira drag of the
deogue, and right aileron muost he held o maintain
position. This stick presure can be teimmed our, Rela-
ﬁ‘«"ﬂl}' [:er;n: movenments are npecded o obitin guml alr=
plune response at the aecessarily low atrspeed during the
refueling operition.

Meota
If !surhln.lj_'.ls are per!'mmml at loweer than recons-
mended speeds, some stick shaker action may
be encountered. Thiv shoker action i wsaally o
function of rate input and ocours just at contact
with the dropue,

Section IV

When refueling i completed, brealkaway is made by
slowly dropping aft of the fanker undl the hose has
reeled out its full length. As the liose reel hits the
stops; fuel flow i automatically cut off, and as the re-
ceiver -afrplane continues to drop back, the probe is
pulled from the drogue. In breaking contact, back oue
of engagemenc a5 straight aft as possible.

Mot
®  Breskaway from the drogoe should be made
directly afe or slightly to the right and below
the trail position of the drogue m prevent pos-
sible damage to the radome or pitot boom hy
theé whipping drogue.

®  Contacrs on the wing tip drogues of the mnker
present less trouble than contaces ar the fuselage
drogue position, because there s less of the re-
ceiver airplane exposed to turbulence creared
by the tanker,

MISCELLANEQUS EQUIPMENT,

ANTI-G SUIT EQUIPMENT.

The anti-G suit equipment consists of a pressare cegulat-
trig valve and wvalve control (2, figure 1.8 and 3, fig-
ure 1-10) on the lefe console of cach cockpit and a
pressure hose leading from the valve cutlets, through
the quick disconnécts on the left rear of the seats, to the
pilots” and-(z suit whe, When this mbe is conneceed o
the pressure hose, air from the Engring compressor will
flow into the pilots’ ant-G suit under pressure which
will vary in accordance with valve control setting and

aircrafe G forces. When the valve control i5 in the LOYS"

position, the valve will open ar 1.7 G, and the suit pros-
surtzation will increéase at s rare of 1.0 psi for each
additional G force. With che valve concrol in the HI
presition, sutt pressurization beging at 1,5 G and increases
at a rate of 1.5 psi per G. A botron on top of the valve
contral can be utuuu:l”._'.' rIl.:]1n:-_ts:-r| o inflate the ant-0F
suit when desired, This Teature may be used to produce
g miassaging efect which will help to redoce fangoe
during prolonged flight,
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VENTILATED SUIT BLOWER.

A bloveer 5.|,'|'|'|p[i.|:-.-. -.'~|::|r|J'|]$ air te the Fi]e’h[ﬁ' ventilaped
suits: Flexible ducting carries the ceol air from the
blower to the suir through @ quick disconnect an the
lefe side of each sear. The blower derives electrical
power from the Nao. 27, buog,

Veantilated Suit Blower Switch,

A two position switch (12, Agure 1-9) located on the
.I'ii;l.',l'lt coracle in the forwird ¢|'|-:'J-€P.i[ arl pn}wttréd EEL
the Ne: 2 2., bus may be used to energize the veatilated
suir blower, The swirch positions. are labeled ON and
OFF,

NOTE

Far Sections V' ond Wl refer to
Confidential Supplement, T. O, 1F-104B-1A

T. 9, 1F-104D-1

REAR WVIEW MIRROR.

Four adjustable rear view mireors are installed, one on
eachoside of the forward canopy and one on each side of
elee alt canopy frame

COMPUTERS,

A manually operated computer (7, figure 1-2 and 8,
figure 1-11) located above the sight console in each
eockpit is provided o aid the piloc in solving naviga-
tione] problems. The computer is mcranted on a swivel
arm so that ic-may be used whenever pecessary and
stowed underneath the canopy sill when not in use, Both
sides of the computer face may be used tosolve prohlems,
and the compurer irself is comsteucted in such o monner
as to be completely opetable with one hand,
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COMPRESSOR AND VARIABLE STATOR
OPERATION.

To understand the J79 engine it is important thar the
operator understand the need for the variable IGV and
stator syatem.  In order to optimize subsonic cruise
perforimance in supersonic enpgines 3 high pressure rado
cempressor s desirable. High pressure matio compressor
can be designed oo operate efficiently in only one speed
range without incorporatiog some type of compensating
device. This can be accomplished by several methods,
mist predominant of which are the dual compressor
system or the variable soror system as used in the J79
engine, The J7% was designed for maximum operating
efficiency at the higher RPM sertings: With a fixed guide
vane position, the higher the rpm of the engine the
fower the effective angle of atack of che compressor
blades and conversely as the rpm s reduced the effecrive
agle of attack @8 increased o the poine thiar blade
stall will occur the same a5 an sirplane wing will
stall when fra eritical angfe of artack s exceeded, The
varinhle 1GV and statar syscem was desipned into the
178 enigine to allow stall free operation throughowe the
entire speed range. As pm is eeduced from Military

Pase
LISE OF LAMDING BRAKES . -ioi0 . i |
AUTO-PITCH CONTROL SYSTEM . ... ..... 74

the IGV's and variable seators (hereafter reh_-_rtﬁ& ter faoly

as eV will sramt to close and track closed as:ca

function of rpm at-any given air-inler tempeérature. At
st level standird day conditons the 1GV's will be
fully open above 93% rpm and helow G4 they will
trackas a function of rpm o the closed position, reaching
the closed position at 73% rpm.. The 1GV's tack through
a totul of 35 deprees of travel from open to closed. ‘The
closing of the TGV'S avoids the stall ares by directing
airflow against the compressor blades at an angle below
eritical as rpm is varied. In - addition, roral air How
theough the errmpressor 8 reduced a5 rpm decreases and
the 1GV's shift toward closed, relieving the load on the
rear stages of the compressor, thereby avoiding com-
pressor stalls, The GV control senses compressor inle
temperature {CIT}) as well as physical cpm of the engine.
The IGY schedule follows a constant slope as o fung-
tion of engine rpm, however the slope is shified as 2
cesule of CIT. Ae higher CIT valoes the IGVs will

start to close e o higher indicated rpm and conversely

will start to close at a lower spm when the CIT s
below stamdord.
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CORRECTED RPM.

hen r.I-e:'l.l'tng with the _I?E} :ngim: the torm “eorrected
rpii™ s often encountered. This term needs elarifica-
tion to furthes understand the operation of the J7%.
The pumping characeeristics . of the compressor are- af-
fected by che remperature of the air entering the com-
pressor since tem peraturs nffects the density. An increase
in CIT is effectively the same as o reduction in rpm as far
as the compresser is cofcerned and conversely a decrease
in CIT 1z |-_-I:'I'L-:'.‘|:51.-c!].' the same 3% an inerense fn rpm.
To maintain 1 consiane mass flow of aie throogh the
enging the- physical rpm must be varied inversely as a
function of compressor inlec temperamire. As an ex-
arngie, 10098 indicaced cpao with g 157 Cdnlet tempera-
ture is 1005 “oorrocted rpm.”” L005F indicated rpm with
un inler temperature ar 95 C corrects to an effecfive oF
“oorrected rpm” of 88,5% while 1005 indicated rpm ot
—2B7 i g coreected rpem of 10867

EMGIME SPEED COMNTROL FEATURES.

I aebdition to its normal governing functions, the engine
;LI.-I:! canieal un SEALGES I:[T whirh :i:t in‘rngrﬂtml wil:h
the rpm signal and a “corrected rpm” is computed me-
chanically within the wnit. This intelligence is- used
ten viry the BGY angle and limits correcied engine rpm
b 4 preser maximom.

HIGH CORRECT RPM AND RPM CUTBACK.

With o set rpm of 100% physical specd, the “corrected
rpin” increases as CIT decresses. At approximately
—12%C, 10098 indicated rpm is équal to 105% corrected
speed which 1x che limir of the engine. At this poine
thee Ejlg'il:le fuel conttol veie will Hmoe fusl Aow o the
tngiﬂ-:, thefeby reducing physical speed o maingxin a
“enrrected rpm™ of approximately 105%. The reduction
in rpmoas the afrcrafe climbs®into colder - ambicat air
conditions {5 not an rpm “droop’ as was prevalent with
eackier jer engines, but racher is:a scheduled reduction
i physical rpec oo maintein Meorrected tpm’T within
limirs; Refer ) 7-1.

LOW CORRECTED RPM AND T. RESET.

As CIT s inereased, the "corrected rpm” decreases and
would decrease to the poine where & low corrected speed
stitll would be encountered if no compensating action
were taken, The IGY schedule is desipned (o follow
corrected engine speed and will close w0 provide stall
margin, Increasing physical engine rpm alio increases
corrected speed for an incressed scall mr:sfn and ar the

T. O. 1F=-104D-1

sarne fime increases the maximum available throse, This
i rease i1 rpem e n maximom of 1035 = 50 indiraced
is referred to as T, reser. T, reset is indtiated ar approxi-
mately 925 C CIT. Indicated rpm will increase from
1002 ae 92%0C to 104% ar CITs of 105% C or above,
The Highe idle fuel fow schedale 5 also raised as a
funcoon of CCTT; Bighe idle spm i3 thé same as maxi-
mum rpm ar 92% C'and above, A throcete "'chop™ below
MILITARY will not produce n reduction in rpm. This
feature was incorporated o prevent sudden ceduoction
in rpm at high Mach numbers which would decrease
coping pir fAow, thereby causing duct buzz, Hefer to
ﬁE_L'urE' T=1.

COPF LIMITER.

At low alritude when the maximum aiespeed region of
the airplanc is approached, compressor inlet pressure is.
dr..\:‘t:ir.'a”:.' inereseid. '::UI'I:IF:I'EHII:II.' Ij:iﬂl:hilrﬁe pala = EARE
(CDP) approaches the maximum valoe permicted by
the physical serength of the engine components, A CDP
bimiter 15 dncorpocated in the engine fosl control unig
which senses CDP and reduces fuel flow o the engine
allowing rpm o decrease when the maximum CIDF linit
15 abtained.

CIT SENSOR.

Compressor inlet remperature (CIT) i sensed by a
capillary. tube locited ‘in the lower léfc hand side of
the compressor inlet. This capillery unit trangmits a3
signal to the engine fuel control unit, This imtelligence
reacts on intecnal portions: of the: fuel controller and
modiies TGY and fusl fow achedules g8 o function

of CIT.

IGY RESET SWITCH.

Since failures of the CIT i.l:ming Aystem :n:rhl (HCur |:|.||i.-
to- breakage of the capillary tube and resultant loss of
fluid, an 1Y reser switch has been incorporared s an
cmergency device, Loss of the :'apii]nq; fluid would
resulr in: the CIT sensor giving n =657 F signal w the
fuel control. This would schedule the IGV's. Turther
opén than fequired in the intermediate speed ranpge and
would produce éngine stalls when che throtele &= re-
tardsd, Should the CIT sencoe Fail, and schedale the
FGY'S to the —65° T point, the 1GV reser switch may
be activated o introduce a Falee "jiﬁl‘l:‘LE n[h-:," elecrrical
means} o the eéngine fuel conieal wnit corresponding
to an inlet’ temperature of +150° F. When CIT 'is
bBelow this value the IGY's will be operating . further
closed chan required which will resule in incrensed stall
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Section VI

T, RESET AND CUTBACK VS ENGINE SPEED
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margin. It must be stressed thace the 1GY's do not go
toa fixed position when this switch & activazed, but
rather, follow the sume scheduole rpm as they would
with normal operation with an inler temperature of
o B-E R

EMGIME COMPRESSOR STALLS.

Engine compressor stalls can be caused by varous factoss
such as: engine fuel control malfunction, TGY  mis:
Aggng, CIT sensor cold shilt or afterburnersurging.
Primarily, thore are two types of engine compressor
stalls, both of which zre M!:Ifi\'e!}' SR LD reuugui'.:e.
g pype i most commenly associared wich high Mach
number flight and is characterized by loud banging
ond chupping sounds which are definitely noticeahle 1n
the cockpit. This type of sall can be eliminated by
retarding the throttie befow MILITARY, The second
tvpe of stall normally asooeted with sohsonic Bight 5
not violent and the only pilot sensation ds a mild
“rumble” which can be felt through the “seat of the
pants” plus a noticeable loss of thrust. Engine invtro-
ments will indicate z drop in rpm o 705 - B0 (this
rpm range is characteristic of the J79 engine in stall}.
EGT sl xi-;:-wh,- rise doop valoe which Ly remain within
imits but will be higher than normal for the indicated

rpm. Throtele manipulation will aot produce any throst
variation, A throttle advance may prodoce an increase
in intensity of the "rumble” which the piloc can feel,
or an increase in EGT. Refer o Section IIT for Stail
Clearing procedures,

EMGIMNE OIL PRESSURE.

When a new engine is fist mn-up or when a pilot 15
exposed to an engine for the first time the characteristic
readings of the various engine operaing instriments
should be noted. This will assist in guickly recognizing
o malfunction so that quick remedial action can be caked,
]"an_'inn ail pressurs can b n _g.:s-e‘:ld. indicaror of inn:ip'imt
engine malfunction, The imporrant thing is to notice o
difference in the oil pressure reading, for a given rpm,
from the value that was considered normal wp to this
time, The normal engine oil pressure for each engine-
airplane combination is stated on the eogine ofl presure
record card installed in each eockpic. If during pre-flight
engine check ae Militiry Thrust, the indicated oil pres-
sure varies within limits: (=5 psi) from the normal
pressure “seated on the record caed, wse the indicated
pressure observed doring the Military Thrust check as
the normal oil pressure in lien of the pressure stated on

the record card,
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CAUTIOMN

b & Fa

If the indicated ol présure varier more than
+ 5 psi feom that Hsted on the record card, the
fiight should be aborted and an engine inspec-
tion: performed,

An oil pressure increase of approximately 6 psi above
normal can be expected with full T; reset. During T
reser i the maxiowm il pressore increase of & pai above
normal is exceeded, er in the event of low oil pressure,
the instructions. cutlined in Scction 1 under O System
Futlure 5]5“.” 1] ||i:l,i-|!rl.'-E|.1.

ENGINE OIL PRESSURE RECORD CARD.

An engine oil pressure record card is provided on the
forward npht side of haoth mrl-l:l:li!::.. This card lists
the normeal énging ofl pressure at Miliary Thrust for
each engine-airplane combination. The pilot  should
check his stubilized engrine oil pressure at Milicary Thruse
fl.'lﬁl’. |.1!E|:|d:' tis hfake relezse and -:_:|1r|.1|_.1:|.rE thas tvE::d.'ing
with the rocorded oil pressure on the card for this
power sgering,  If the indicated odl pressure varies more
than =% pid from that listed on che card, the Aighe
should be aborced.

USE OF LANDING WHEEL BRAKES.

ﬂ]l]mugh ke fl:'rll.llwi.ng gunl.'r.a] rules apply to all air-
planes, they broome: increasingly important with high
IHHTJI‘JJE brlﬂl:!ih.;

1. Avoid unnecesary usa of brikes,

2. Utilize aecodynamic braking as much as. possible
commensurate with safety, Leave all high drag ttems out
until just prior to wheel braking.

3. Allow time for brakes to coocl berween applica-
tions, 15 minutes between landings when landing gear
remains extended in slipstream, or 30 minutes i it is
redracted,

A. Braking efficdency is proportional to the weight on
the wheels.

CAUTION

R T S

-

# [f one wheel is locked the tire will skid: and
the aircrafe will veer noticeably in the opposite
difectinn.  Increased pressure on that  brake
will have no effece. Relesse both brakes, then

reapply more smoothly.

7-4
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® Do not retrace the wing flaps (o get heavier
braking action as this rescricts’ nose-wheel

steering.

5. If maxioum braking is necessary apply the brakes
smoothly and with increasing pressure as the speed
draps; being careful not to lock the wheels. Maximum
hrikihg efficiency oocurs when thece s approximanely 15
roc 20 porcent slippage on the bralking surface, .. when
the wheels are turning 80 to 85 percent of the spoed at
which th.-u_',.' wpuld tarn 1f r!n:}' WL r{l-l‘ling_ fris,

CAUTIOM

. & o ik

&  Afrer the brakes have been used excessively for
an emergency stop ond arc in a heared condi-
tion, the girceaft should noc be taxied into a
crowded parking area, Peuk remperatores ocour
in the wheel and brake aseembly from 5 ta 15
minutes after @ maximam braking operation.
To prevent beake fire and possible wheel assem-
hly explosion, the specified procedures for cool-
ing hrakes should be followed,

e A wheel once locked before the full weighe of
the ircraft is on the gear immediaccly afrer
touchdown, will not hecome. unlocked a5 the
load is increased as long ax brake pressore s
mitintiimed.  COptimum brsking action canndoe
be expected until the tires are carrying heavy

laads

AUTO-PITCH CONTROL SYSTEM,.

There is a possibility of Oying throogeh stick shaker
action and inadvertently overpowering the auea-pitch
control system:  Although activation of the auto-pich
conteol svitem is easdly decected during slow to moderate
conteol stick fnput rapes, it &5 posdble- dhat the system
may be activated and inadvertently. sverpowered during
high control stick input rates. This condition may be
aggravated during flight in rough air or buffedng or
during “Follow-through™ training manenvers where hoth
pilots are holding the control ‘sticks, Modifications oo
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thie system will be made to increase the force: of the
suto-pitch control system so thar ic will be comparable
to earlies F-104 aieceatt,

WARNING

@ Pending modifications to inerease the force of
the aure-pitch control syseem, pilors must be

extra ohservant when operating in those areas

approaching activation of the auto-picch con-
trol system, especially during maneuvers re-

quiring high conerol stick inpot rates,

Under conditions of rough air or buffeting
or when applving high stick forces, stall ap-
proaches must. be terminated at stick shaker
azction: or the minimum control speeds lisced
in i'ig'nn: 6-2, whichever ofcurs fiest.

Section VIl
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INSTRUMENT FLIGHT PROCEDURES

These procedures and techniques pertain primarily to
instrument flight conditions and are in addition to nos-
mal procedures. This data is hased on normal gross
weight, Because navigaton Facilites and cerrain fea-
tures vary wt ench hage; this information is intencded
to serve as @ guide to commanders in exmablishing instru-
ment flight procedures. This airplans is capable of super-
sonic speeds during instrument flight conditions. Because
of the distance covered in a short period of time and the
wide variety of weather conditions which may be encoun-
tered on a single mission, conscientious preflight pian.
ning is of paramount importance, Fugl requirements for
completion of instrument letdown, appeoach procedures
and  possible diversions o alternate bases are much
greater than for VFR flights and must have special em

phasis in preflight planning. The dirplane has immediate
and .pu:vsitivc control response during any phase of instru-
ment flight, Oaly esential navigadion equipment is-
installed since ground contralled guidance replaces some
of the more conventional navigation aids, The UHF
radio is adequate for air-to-air and airtGground com-
munications, With existing equipment, theee types of
instrument approaches: may be accomplished: RADAR,
VO and TLS.

INSTRUMENT TAKE-OFF,

An instrument take-off 15 essentially the same as a normal
VPR takeoff, and may be made at either Military or
Maximum Theose, Maxioom Thrust take-offs have the
advancage of a shoreer take-off roll.

-1
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1. Before taking the runway:
(1} Engine anti-ice as required,
(2} Set desiced track on concse indicueor,
{3) IFF {51F} to desiced position,

{4) Pitor heat on.

z. Afrer aligning the aircraft with the romway:
{1) Ser directional indicator on runway heading,
{2) Setatritude indicator § degrees nose down,
{3) Make required engine checks.
(4) Lot engine stabilize st MILITARY.
(51 Mose wheel speering — Engage:
{6) Helease brakes; lipht aftetborner if desived.
(7) Use nose wheel steering as necessary for di-
reciiomal conteol.

(8) At nose wheel lift off speed, rotace aircraft to
& O degree picch actitude,

(%) As fly off speed is approached, romree aircraft
to 8§ I'.Il:gl.'l:i:'ﬁ ke ]'ligh 11it¢'|‘| attiiae,

(10} Move Linding gear Eever to TP when |:|£!|'|:|:'|:[[EE].'
airborne.

Mote
If the landing gear lever is not moved o the
UP positon until & climh is indicated on the
ploameser and vertical velociey indicaror, maxi-
miwns transient gear speed will be exceeded
bofore the gear is fully retracred.

{11) Flaps up ar 240 knogs LA

IMSTRUMEMT CLIME,

i. Hold g degrees sose high pitch attitude uatil dimb
schodule. airspred B nteained,

Mota
If an atterburner cabe-off was mode and 3 Mili-
lHl‘I:-' Theost climb as -L‘It"l-rl,!l'ln_ the afterbaarmer
may be shut off any fime betwecn reaching a
safe altitude and intercepting the climb sched-
ule aimpeed

T. O. 1F-104D0-1

2, Adjust picch o maintain desired climb EFGEd. For
afterburner climbs, picch will vary berween 33 degrees
and 50 degrees nose up on attitude indicator,

WARNING

When turns are made during afverbuener climb
the nose of the pircraft will tend to inseribe an
arc which will not be parallel o the horizon,
but will be one of increasing pitch acticude.
Therefore care should be exercised o wse less
than normal-back presure inorder o maingain
the clesired Eritl’.‘['l. attitude, e not excend fgt]
degrees of bank in this climb.

INSTRUMEMT CRUISIMG FLIGHT.

Handling characteristics are such that supersonic instru-
ment cruise Highr is possible, Hefer to Section VI for
fevel flight chacacteristics ar high speeds. For ease and
procision of fight, Hmir all ruens to 307 bank angles,

Mata
]::}!|1¢|_'I_' 1 Momenrary inelicneion of a2 murn -
site oo the direction: of che bank when orig-
inating & turn,

HOLDING.

The following configuration provides minimum fuel
consamprion as well as optimum stability for formation
fiigrhis:

1, Flaps — TAEL-QFF,

2, AIRSPEEDY — 260 knots TAS.

Altitnde Ap s, Fael Flow Apprax, Rpm
000 2300 bshr 80%
20000 2300 Ib/hr H3%h

Mlote
Bank angle should not exceed 30 deprees and
pirwer shonld e acdded when rn.alrinﬁ rurns ok
maintain desiced airspeed.
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JET PEMNETRATION,

Several engine and airftame considerations muse be made
when performing descents. Icing of theinlet guide vanes
is most probable at £2% rpm or below, due o imadequare
pirfAlow for anti-icdng. Therefore, miintain & minimam
of 85% rpm when descending in possible icing condi-

(RTATVER

Jet Papetration Proceduras,

The fn:tllr_lwfng I'_m:_u,:l..-dl:l.l.‘-é't are fecommended for jt!E
p-e:m:l::;l.[-r:u:l.-i-

When approaching the radio fix ac inital pencrration
altituwda:

1. Theottle — Adjust to B5% rpm.
2. Fieor heat switch — O,
X, anine anfidoe twirely — O,

L Canopy defrost lever — INER.

When over the rudio fix:
1. Speed brakes swicch — QUT.
2. Wing flap lever — TAKE-OFE.

A Pirch atritude — adjuse o maintain 275 kaots TAS.
(107 s 147 nose dowi)

When Long feer above desised level-off altiowde:
1. Speed beakes — IN.

Mote
Theaverage cate of descent will be 200 fr/min.
With take-off flaps and 85% rpm, the aincraft
will stabilize at approximately 260 knots TAS
i level fight inboond o station. Engine air.
Aow should be adequate to provide ant-icing
in light to moderate icing conditions. This pro-
cedure will require 7 to 8 minutes from 20,000
Feer o redorn i the radoo Ax: Diviunee oo
fromm statiom o5 absoor 19 midles and fuel requirbd
mapproximarely 250 pounds. See dfigure 941,

GCI RECOVERY.

GCI I'E':-I:I\'Er_:l-‘ E:-r\e:u.'ndure 48] Tl uxl‘.—d 'F!:l“-f‘:n.'.r.ing return
o base under IFR conditions should be practiced in VEFR
to develop and improve the team work of the pilot and

Seetlon 1X

radar controller.  When a radar or IL§ approach 1=
required, the descent from the inbound eroising aliitode
shioald be initiated ac o sufhcient distance to permit 4
straipht-in descent at the jet penetration airspeed, allow-
ing 5 to 7 miles for decelerating and changing o ap-
proach configuration before reaching the turn on poine
(GATE) to final approach, Aircraft configuration will
be the same as that nsed during p jec penetration.

INSTRUMENT APPROACHES, [Reforto Figure 9-3.)

The mrplane has good handling. characoeristics d'l.ll.'tl'lE
indtrument approaches. At low rpm and low indicated
airspeeds, response 1o throtle movement and aecelera.
tien i rapid, Therefore, use small throse changes in the
approach configusidon and maintain che recomumended
approsch aiespeed, In rain or saow, use the windshicld
rain removal system oo increase forward visibility oot of
the curved lefr windshield pinel,

Rodor Approoch,

The eadar appeoach requines a minimum of throost
changes and is adaprable po formation as well as single
aircraft. This pattern is basic for all types of instrument
approaches in this aircraft, therefore, pilots should he
vy F.am'iliur wi:l:h :ir. .|’|.F|J'.|:r|:r.:|.r."]'.| the rudar 3J'ttk r.|.|:| Imint
in o clean configuration, adjust thrast (o 85% rpm- and
place faps 1o TAKE-OFF position, Airspoed will sea-
bilize ac approximately 260 knots IAS. Limit all bank
pngles o 30%, Lower the Jan:ll’ng gear on the base leg
i 10 mitdes gt 1f m:l]-:ing H::aighlrin u.J:l']:I:I'LMI'.'I!l and af
85% rpm. The airspeed will bleed off to approsximately
225 kooes-TAS

Mok
For descents 1o the pattern use eicher partial
spoed brakes or reduce thoest to 8356,

Tuening on to° aal approach; airspeed will bleed off 10
190 knots TAS, Place flaps to LAND positon at the ten
seconds warning prior o enteeing the glide slope and
increase power to 80 rpm, Let aitspeed decrease to 170
knots [AS and mainmmin the wmpeed on plide slope.
Rafe ob deseent will Bae ;Lp]:ln:}uimn.!el}' Ta0 fepg T
minute. Glide path position cin be maintained by using
cither partial speed brakes or throztle,

9=3
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Mate
For take-off fap landing, réduce power-to B39
az gplide slope i5 intercepred. Airspeed will be
190 knots TAS and rate of descent appeoxis
mately 850 fect per miouce.

See figure -2 for a typical GCI Recovery with Radar
f‘lFE!‘“:liH.'I'l..

IL5 APPROACH.

During an 115 approach; maintain aircrafc actimde with
the basic flight instruments and monitor the TLS indi-
cator for refercnce to the locabizer and glide stope, 1f

T. 0. 1F-104D-1

lncalizer intercepricn is from & radio fix or (GCI control,

cand s at an angle of 907 or less, allow sufficent distance

out to perform final cockpit check, slow to approach
speed, and establish correct localizer beam heading. On
i typieal [LS pattern, fly outhound on a reciprocal head-
ing only long enough to complete the above function
after the procedure murn inbound, ILS appreach proce-
Hueres are outlined o ﬂgu:rl: L

Missed Approachas,

[ case of o missed approach, follow the pmn:dum Ei_\-':-n
in-Section IT for Go-Around, Adjust throst to 85% rpm
it you are to remain in the patrern; this will yield
up]:rn::-xil:n'_'ltei}' 260 konds TAS,

ICE AND RAIN

Although this-sieplane does not bave anti-icing svseems
for the wing, empennage and inlec ducts, Aighe under
icing eonditions can be made, Defrosting, roin removal,
inlet guEd:&- Ve :Lnl‘i.-El:EnE, p-citn;h SENSOr anrl pim: ]'.|i.'.il1‘
should be turned on prior to entering an area where icng
conditions prevail or are suspected, Flight lests have
shown that, although engine flameouc did nor ocour,
the infet guidn vanet ane stator blades wera |:|r|n'tr|gﬂi
and ‘compressor stalls did ooctr when heavy ice was
ingested ar 98% rpm. The compressor sealls eesulied in
u reduction of thrust to jdle rpm and prevented obain-
ing higher than idle rpo. Heavy fce was ingesced at an
engine rpm of 88% rpm and below, without encounter-
ing engine damage or compressor stall, "With pitor heat
ofi, ice” formed over the static pore of the pitot head
during heavy icing, resulting inoa [oss of proper. indica-
tions on the airspeed indicaror and aleéimeter. The pito:
heat was suffcient to clear this fce off the pitoe head
within one to rwo minutes after leaving che icing ares.
After several flights in heavy cain, sufficient moistue
collected in the penefaror compartment o cause one of
the generators to-fail. Continued use of the rain senoval
system resulted in discolocation: and finally failure of
the windshicld adjacent to the rain removal nozzle.
Successive flights through rain at high speeds muy cause

apostng o e :r.1.rJ-::-|.11i:.

I. Whenever pessible, avoid flight in condidons con-
ducive to rapid build-up of fee

2. Have genecator conmpartment deied by hot air afrer

any Hight in rain.

3, Inspect windshield for discoloration aftes any fight
irn which the rn remover is vsed, and have wiodshield
:’EPJ'.]IE-I:I:I il discalotation s noted,

4 After flying in moderate to heavy icing for owo
minutes of mere do oot use. more than 88% rpm and

land a5 soon as pracrical.

When instrumenc take-offs or approsches are to be made
and rain is anticipated, the windshield rain removal sys-
tem should be'in operation to increase. forward 'l.'i-s_ibflil:}-
through the lefe windshield panel,

Matg
When flying cthrough light o moderate rain,
Elill:hd v:i:i:il:-i.tit}' will be obrained [E'tn:mﬂ]: el
cleared zrea. The clexred aren will be slightly
smaller in heavy rain than in moderate rain, If
very heavy rain.is reported, some visibility will
be retained but it will be substantiaily impaired;

Reter to Sections IV and ¥ for procedures and |:p.|_1|u|";|.|:|.nﬁ_
limitaricos of the anti-icing and rain removal equipment,
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Saction 1X

TURBULENCE AND THUNDERSTORMS

! CAUTIOM

2 i

e PRI

Flight through a thunderstorm should he
avoided if ac all possible. Hail encountered
could cause rnpicl detedoration of the radome
:l.nr] 1:|r|.Fr1'{:rJ.i-'.'I'_1|.1-||: :|'irJ:1J:||=E- IJ:.’IIII‘JEI'.'. H:‘Iil ma.j'
shatter the infrared sight cover causing cockpit

Aepressurization.

If mission requirements or emergernicies necessitate thun-
derstorm  penetration use these procedures, Prior o
entering the storm eseablish airspeed of 350 knots TAS

for a3 clean afrcrafe or 275 koot TAS when tale-off ﬂﬁ.p.'.
are extended, Turn pitor heat on and adjuse thunder-
storm and instrument light oo minimize blinding effect
of lightning. Engine anti-icing ON, Safety belt and
shioulder harness shoukl be locked,

CAUTION !
The 'it'amiug panz| lighrs are . automatically
dimmed when the instrument lighes are furned

. .‘_;-pel:i:l.l. earg should be exercised oo detect
any warning lipght illuminacion.

NIGHT FLYING

Might flights do not present any special problems or
techniques except during landing, During final ap-
proach at night, the ronway lights are reflected in
tha windshield '|'|r|ni.".] and  disorientation can  easily

aornir,  Ulahze all pr}:sihl: clues to atiiiude aod l]ight
path, ignoring us moch a8 possible the runway light e
flectian n the windshield.

COLD WEATHER OPERATIONS

The-success of low tempersture; opesation l!'.!l:']_'.ll:'.l'.l.dE ]_:III'-
marily upan the preparations made during the posefight
inepection, in anticipation of the requirements for opera-
|:'i|:_:-n o |:|'|c frr|||_|wi.n_g -|J:|._l,-'. The !.'ll:'l:u.'tdl.'lzt‘i mlrJin-:-d
should be followed during outdoor operation toexpedite
the preflight inspection and to insure satisfactory oper-
pricn. of che airgraft and its systems du:ing the pext
flizghe.

BEFORE EMTERIMG THE AIRCRAFT.

1. Have all |1rr_||;|:rri1.'lr. covers and duce i:llug\. remioved,

2, Perform exterior inspection as outlined in Sec

gon |1,

3. Check the entire ircraft for freedom frome snoow

and fow,

WARNING

Drangerous. loss of Dify gnd - treackierous stalls
may resule i the aiecealt is oot adequarely
cleaned of all snow, frost and ice. Do onit
atrempe to take off f chere s any snow, frosg,
o ice on, the gircralt,

4. Place heater duct in cockpit for 5 minotes when
the temperstere 15 below —305F,

99
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50 The pressure of hoth hydraohic accumulatoss will
drop with temperature, A pressure as fow as T000psi can
he expecred ar —G60" .

6. Inspect plastic airspeed and altitede pitos lines. for

criccking at temperatures of —307 F and helow,

BEFORE STARTING ENGIME.
1. Make normal checks as outlined m section 11

2. Preheating of the fuel conerol will be reguired to
warrn, the fuel and provide proper aromization spray
necessary for initial burning. The following minimum
preheat times nre recommended:

Fuael temperature 't o A J'l:rE]m:lT 1815 minuoies

Fuel temperature —30" F — preheat 30 minutes

Foel temperature —65% F— prebeat 1 hour

STARTIMNG EMGIME,

Make normal start a5 outlined 1o Section I1 except as
ol Lovvs:

1. Llse Mo, 1 start switch,
20 T srart 1 moe secceisfal, ose Moo T seatehs

3. 0F stace 15 successful, shat down engioe and oy Ne,
| start switch agaim, I engine fails to stary, abose fight.

Maote
# Consistent successiol stares cannot presently be
expected at fuel tempersfures of 10% F and
Treloave

& During low ambicnt temperanine’ engine SGies,
exoessive enging ofl pressuce for sherr periods
of el 154 necmal eomditiom and wall noet canse

eiigine damage.

i T e e e

| CAUTION

Cintce the adreeafs will slicde forwarcd ae Approx.
isl:l:aitl_!.' Bd-HER i with the brakes lockad.
Mauoke cérmin the aircraftis clear brfore - ad-

1.-'J|:|.|:E||.|':E the throtfe

T. 0, 1F-104D-1

WARM-UP AND GROUND CHECK.

Lse pormal procedore.

Mote
Ir will require Z-4 munutes o obitin wanm ar
from the defroscer. IF immediane defroseng oe
de-icing i required, turn fain removal O until
the left windsereen  amid CANGpY bave cleared

amd then tutsn cain femidval E-JFF,

1. Choel: ]1:.'-:|fr:|1:|5:i|: j:.n.*::uru_ al JrrEssure, and J:nq:irl.['
instruments, Allow oil pressuce to décrepse within limies
before taxiing.

2, Check flight instruments.

WARNING

Mike sure all instromenss hoave wormed up
sufficicntly toinsure normal operation. Check

for sluggish instruments during taxiing.

TAXIING IMSTRUCTIONS,

l. Taxi at slow speed when taxiing over fough: snow
packed surfages,

2, Aleww mare room than on o cleared surfoce oo
hring the aircraft to & stop.

3. Successful tuxting can be accomplished in soow up

pix i inchies. deep.

Mote
Only nose wheel steering should be vsed in
deep snow, Hraking will cause the snow o

mrelt e mensture: o Form on the wheels which

miay Fater freese

BEFORE TAKE-QFF.

Make pornl belore 2ake-off check i ouwtlined in Sec-

tion 11
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Maote
Canopy defrosting air should be operated at
highest remperature consistent with. pilet com-
fart at all times. This will minimize the possi-

hiliey of windshicld and canopy fogging cavsed
by exereme temperature  differentials. accon-

panying an engine failure or rapid descent
from altitude.

TAKE-OFF.

He prepared for increased takeoff distances if ranway i
covered with snow.

e i R

CAUTION

& AR W e

Acceleration is very rapid in cold weather. ‘The
pilor must muoke cectain that the aiccraft is coll-
ing steaight dows the runseay before applying
afterburner.

HOT WEATHER AND

Hor weather and desert procedures differ from normal
procedures mainly in that additional precautions must be
taken to protece the airplane From damage due to high
temperawore and dust, Particular care should be taken
o preveot the entrance of sand into the varons ﬂif!:-lﬂ-l'le
components and systems (engine, fuel syseem, pitot-seatic
system, eec.}. Al filters should be checked more fre-
quently than under normal coaditdons. Units incorpo-
rating plastic and rubber parts should be protecred as
much a3 possible From wind blown siand and excessive
temperarures. The canopy and efectronic compartment
should be protected From extessive romperatures, due tor
the sun's radiation, by use of a conopy-eléctronic-com-
partment sun shade, Tires should be checked frequenty
for signs of blistering, ete,

TAKE-OFF.

Checl rake-off distance regquired for existing conditions
of air temperature, e, by relerring o the take-off chare
in the Confidential Supplement, T. O, 1F-1040: 1A, Con:

Section 13X

AFTER TAKE-OFF — CLIME,

Follow procedure as outlingd in Secton I, Chmb per-
formance will be improved during cold weather opera-
don at lower altitudes. Follow recommended climb
spseedy as given in Climb Chares,

EMGIME OPERATION IN FLIGHT,

Engine operation during flight in cold weather should
be governed by normal procedures,

LAMDIM G,

Use normal procedures, Refer to Landing On Slippery
Runways in Section 1L

STOPPING THE EMGINE,

The enpgineg 15 shutdown in the mormal minnet,

BEFORE LEAVING THE EMGINE,

Use normal procedures,

DESERT OPERATIONS

dirions where take-off airspeed equals the design ure
speed are shown oa these chares, Take-off distances sre
increased sonder Bigh wiv temnfrerainres.

Mot
During afterburner take-off under high ambient
remperature conditions, BGT limits may be
exceeded, Adjust the thronle 1 maintain EGT

within firmits.

APPROACH AND LANDING.

Monitor rate of descent closely on approach, T not
allow it o exceed the 700-800 fest per minure recom-
meaded during the final portion of the approack. Be
prepared to use the afterhurner f necessary. Refer o
discussion in Section W1 and charts in the Appendix
{ Confidential Supplemenr, T. O 1F-1040-1A) percaine
ing to variations in performance for changes i tem-
poraturce, weight nnd altitude,

?-11
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NOTE

For Appendizx |, refer to

Canfidential Supplement, T. 0. 1F-104D-14
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