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SCOPE This manual contains all the information
necessary for safe and efficient operation of the
RF-101A. The instructions do not attempt the teaching
of basic flight principles, but are designed to provide
you with a general knowledge of the airplane, its flight
characteristies, and specific normal and emergency
operating procedures. Your flying experience is
recognized, and elementary instructions have heen
avoided. -

SOUND JUDGMENT The instructions in this manual
are designed to provide the needs of a pilot inex-
perienced in the operation of this particular aircraft.
The Air Force and manufacturer have compiled the
data from extensive flight test programs plus en-
gineering experience and design to provide the best
poasible operating instructions under most circum-
stances. However, all this is a poor substitute for
sound judgment. Compounded or multiple emer-
gencies, adverse weather, terrain, ete., may require
modification of procedures contained herein,

PERMISSIBLE OPERATIONS The Flight Manual takes
a 'positlve approach” and normally tells you only what
you can do. Any unusual operation or configuration
(such as asymmetrical loading) is prohibited unless
specifically covered in the Flight Manual, Clearance
must be obtained from ARDC before any questionable
operation is attempted which is not specifically cov-
ered In the Flight Manual,

STANDARDIZATION Once you have learned to use
one Flight Manual, you will know how touse them all -

Por the Best
Reflection . ... —

CONSULT

YOUR FLIGHT MANUAL

closely guarded standardization assuresthatthe scope
and arrangement of all Flight Manuals are identical.

ARRANGEMENT The manual has been divided into
ten fairly independent sections each with its owntable
of contents. The objective of this subdivision is to
make it £asy both to read the book straight through
when it is first received and thereafter to use it 25 a
reference manual. The independence oithese sections
also makes it possible for the user to rearrange the
book to satisfy his personal taste and redquirements.
The first three sections cover the minimum informa-
tion required to safely get the airplane into the air
and back down again. Before flying any new aircraft
these three sections must be read thoroughly and fully
understood. Section IV covers all equipment not es-
sential to flight but which permits the aircraftto per-
form special functions. Sections V and VI are ob-
vious. Section VII covers lengthy discussions on any
technique or theory of operation which may be appli-
cable to the particular aircraft in question, The ex-
perienced pilot will probably be aware ofthe informa-
tion in this section but he should checkit for any pos-
sible new information. The contents of the remaining
sections are fairly obvious.

YOUR RESPONSIBILITY These Flight Manuals are
constantly maintained current through an extremely
active revision program. Frequent conferences with
operating personnel and constant review of UR's, ac-
cident reports, flight test reports, etc., assure in-
clusion of the latest data in these manuals. In this
regard, it is essential that you do your part. If you find
anything you don't like about the book, letus know right
away. We cannot correct an error whose existence
is unknown to us.

PERSONAL COPIES, TABS AND BINDERS In accor-
dance with the provisions of AFR 5-13, ilight crew
members are entitled to have perscnal copies of the
Flight Manuals. Flexible, loose leaf tabs and binders
have been provided to hold your personal copy of the
Flight Manual. These good-looking, simulated-leather
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binders will make it much easier for you to revise
your manual as well astokeepitin good shape. These
tabs and binders are secured through your local ma-
teriel staff and contracting officers.

HOW TO GET COPIES If you want to be sure of
getting your manual on time order them before you
need them. Early ordering will assure that enough
copies are printed to cover your requirements.
Technical Qrder 00-5-2 explains how to order Flight
Manuals, classified supplements thereto, and Safety
ol Flight Supplements so that you automatically will
get all original lssues, changes, and revisions.
Basgically, all you have to do is order the required
quantities in the Publication Requirement Table (T.O.
0-3-1). Talk to your Senicr Materiel Staff Officer -
it is his job to fulfill your Technical Order requests.
Make sure to establish some system that will rapidly
get the books and Safety of Flight Supplements to the
flight crews once they are received on the base,

SAFETY OF FLIGHT SUPPLEMENTS Safety of Flight
Supplements are used to get information to you in a
hurry. Safety of Flight Supplements use the same
number as your Flight Manual, except for the addition
of a sulfix letter. Supplements covering loss of life
will get to you in 48 hours; those concerning serious
damage to equipment will make it in 10 daya. You
can determine the status of Safety of Flight Supple-
meénts by referring to the Index of Technical Publica-
tions (T.0. 0-1-1) and the Weekly Supplement Index
(T.0. 0-1-1a). This is the only way you can deter-
mine whether a supplement has been rescinded. The
title page of the Flight Manual and the title block of
each Safety of Flight Supplement should also be checked
to determine the effect that these publications may
have on existing Safety of Flight Supplements. It is
critically important that you remain constantly aware
of the status of all supplements - you must comply
with all existing supplements but there is no point in
restricting the operation of your alreraft by comply-
ing with a supplement that has been replaced or
reacinded. Technical Qrder 00-5-1 covers some
additional information regarding these supplements.

WARNINGS, CAUTIONS, AND NOTES For your in-
formation, the following definitlons apply to the "Warn-

ings", "Cautions", and "Notes" found throughout the
manual,

WARNING

Operating procedures, practices, etc., which
will result in personal injury or loss of life if
not carefully followed.

Operating procedures, practices, ete., whichif
not strictly observed will result in damage to
equipment.

Nate

An gperating procedure, condition, etc., which
it is essential to emphagize.

MB-8 FLIGHT COMPUTER The MB-8 Flight Com-
puter for this aircraft is presently available. This
computer is designed to provide pilots of single and
twin Jet engine aircraft with compact cruise control
data which will aid in preparation of flight plans,
inflight operation, and emergency inflight planning and
operation. The computer is a five disc, metal and
plastic circular computer with a canvas carrying
case. Three of the discs can be used with any air-
craft and are referred to as "standard discs". The
remaining discs contain data only for this aircraft
and are described as "data discs"”. The standard
discs and carrying case are carried in Class 05-A
and are available through normal supply channels.
The data discs are distributed automatically to all
bases having this aircraft. New or revised discs
are issued each time the performance data in the
Flight Manual is revised. The performance data in
the computer and the Manual is always kept current
and consistent. I you have not yet received your
computer, see your Base Operations Oificer or
T.0O. 5F5-1-1. Reference should alsc be made to
T.0. 5F5-1-1 for information on the operation of
the computer.

COMMENTS AND QUESTIONS Comments and ques-
tions regarding any phase of the Flight Manual program
are invited and should be forwarded through your
Command Headguarters to Commander, Detachment
#1, Hg. Alr Research and Development Command,
Wright-Patterson AFB, Ohio, ATTN: RDZSPH.

-
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BLOCK NUMBERS

iv

U.§. AIR FORCE RF-101A-20-MC
A.F. SERIAL 54-14%4A

= RF-101A-20-MC }
} AF. SERIAL 54-1494A Thru 54-1496A l

—

_ RF=101A=25-MC
f AF. SERIAL 58-1497A Thru 54-1507A

RF-101A-30-MC
1 AF. SERIAL 54-1508BA Thru 54-1518BA

RF-101 TYPE AND MODEL
A SERIES LETTER
20 BLOCK NUMBER RF=-101A-35-MC

MC McDONNELL A.F. SERIAL 54-1519A Thru 54-1521A |
.I AF. SERIAL 56-155A THRU 56-161AJ

| 4=

RFA20-102

'll.mf” 'DESIGNATION CODES

CODE

The information contained in this manual is applicable a ¥-1014 irerafi. blosk 20 [5-14584) trough Lloek
35 (56-161). Effectivity differences within thias group of wirplanes are designnied by block numbey iyvmbols
which appear on illustrations and within the text. An Lllustration e parsgraph eading Bearing b block pomis
ber symbol indicates that the information is pertinent only o thul Bloek of airplanes. Wihen no gymbol np-
pears, the information 1s applicable to all blocka within the scope of coverage, Se& Block Number Dingrom,

EXAMPLE
(20] Pertaing to block 20 airplanes only (54-1494 thru 54-1496),
% Pertains toblocks 30 and 35 airplanes only (54-1508 thru 54-1521 and 56-155 thru 58-161).

OIED  Pertainstoblocks 25, 30 and 35 airplanes only (54-1497 thru 54-1521 and 56-155 thru 56-161).
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AIRPLANE

The RF-101A is a single place, supersonic, long range
photo reconnaissance aircraft built by McDonnell Air-
craft Corporation. The aircraft is powered by twin
axial-flow turbojet engines with afterburners. Itsap-
pearance is characterized by very thin, short, swept
wings with triangular intake ducts in the wing roots,
and swept back empennage. The horizontal stabilizer
is a one-piece controllable unit mounted high on the
vertical stabilizer. The ailerons, mounted on the outer
trailing edge of the wings, and the empennage control
surfaces operate through irreversible hydraulic sys-
tems and give desirable control effectiveness through-
out the entire speed range. Aerodynamic pilot feel is

0\
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DESCRIPTION

AFA20-100

simulated by an artificial feel system. Hydraulically
operated, electrically controlled wing flaps, mounted
inboard of the ailerons, are deployed through a 50
degree range. Panel type speed brakes are installed
on the ait portion of each side ofthe fuselage and may
be utilized at all speeds. Internal fuselage fuel se-
quencing is completely automatic. The aircraft incor-
porates air-refueling and single-point refueling ¢ap-
abilities. The pressurized cockpit is enclosed by a
clam-shell canopy. A drag chute contained in the
empennage and deployed after landing significantly re-
duces landing roll distances.

AIRPLANE DIMENSIONS

The approximat. over-all dimensions of the airplane
are as follows:

Span 39 {eet 8 inches
Length 6% feet 3 inches
Height 18 feet D inches

Refer to Section I (figure 2-4) for turning radius
and ground clearances,

AIRPLANE GROSS5 WEIGHT

The approximate ramp gross weight of the aircraift
including full internal load and the pilot, is as {follows:

Airplane with no external load
Airplane with full external tanks

39,777 pounds
46,022 pounds

Airplane with no external load
Airplane with full external tanks

41,075 pounds
417,331 pounds

Refer to Section V lor additional weight information.
1-1
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GENERAL ARRANGEMENT |
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ARMAMENT

There is no armament provided for this aircraft. The
mission of this aircraft is day photo reconnaissance.
Portions of the aircraft that normally house arma-
ment equipment are modified to incorporate the pre-
cision camera equipment discussed in Section IV.

ENGINE

Airplane power is provided by two Pratt & Whitney
J57-P-13 turbojet engines, equipped with afterburners
and mounted side by side in the aft lower portion of
the fuselage. Each engine is rated at approximately
10,200 pounds sea level static thrust at Military thrust
and at approximately 15,000 pounds, with afterburning,
at Maximum thrust. Individual engine compartments
are isolated from the rest of the airplane by fire-
wall construction and each compartment is divided
by a fireseal between the relatively cool compressor
and accessory area, and the much hotter combustion,
turbine and afterburner area. Basically, the engine
consists of a 16-stage, two-unit compressor; an eight
unit can-annular combustion chamber, served by a dual
fuel manifold; athree-stage turbine and an afterburner.
The compressor is made up of anine-stage, low speed,
low pressure unit, driven by the combined second and
third stages of the turbine; and a seven-stage, high-
speed, high pressure unit, driven by the first stage of
the turbine. The low speed compressor unit powers
an accessory drive at the front of the engine, and the
high-speed compressor powers the accessory group
beneath the center portion of the engine. To provide
more rapid surge-free accelerations, a bleed valve
is installed to "bleed off"" low pressure compressor
air at low engine speeds. The valves are open when
the engine is started, they close as the engine
reaches a surge-free speed, then reopen when the
engine decelerates (refer to Engine Breed Valves, Sec-
tion VII). A relatively small portion of compressed
air is separately ducted to the refrigeration package
of the cockpit air-conditioning system from where it
may be distributed for other compressed air needs.
Refer to Section VII for additional information on the
engine.

ENGINE FUEL CONTROL SYSTEM
Note

The fuel control system for ea~h engine is
complete in itself and the two systems are
identical. For simplicity of discussion, the
following considers only one system and should
be assumed duplicated for the other engine.

Fuel flow tothe engine in response to throttle operation
is further regulated by the various units shown in
figure 1-4. Since afterburner fuel control is practi-
cally independent of the main engine system it is
discussed in this section under Engine Afterburner
System.

1-4
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Fuel Pump Unit

The engine-driven fuel pump consists of three in-
dividual pumps mounted inthe center accessory group.
A centrifugal pump receives fuel from the airplane
fuel system and in turn supplies it under pressure
to two gear-type pumps. One gear-type pump sup-
plies the main engine system, the other the after-
burner system. Construction is such that failure of
one stage leaves the others unaffected. Also, a part
of the pump unit is an afterburner shutoff valve and
a transfer valve. The transfer valve automatically
directs afterburner pump output to the main engine
system in the event of failure of the engine stage of
the pump. There are no provisions for transferinthe
event of afterburner pump failure.

Note

With failure of the engine stage of the pump,
the main engine system will receive all the fuel
it requires. Any additional output can then be
utilized for afterburner operation. At altitude,
normal operation of both can be expected but
with the greatly increased fuel demand at low
altitudes, some decay in afterburner power
may be noticed.

Engine Fuel Controller

An engine driven hydromechanical fuel controller
(figure 1-4) serves to establish a fuel flowto the en-
gine which will result in the power output selected by
the pilot. The system is mounted on the accessory
gear case located at the engine "wasp waist". In ad-
dition to a normal fuel metering system, the fuel
controller incorporates an emergency fuel system for
use in the event of normal system failure. The
principle function of the system is to schedule engine
fuel flow automatically in accordance with certain
limiting factors imposed by the pilot's throttle posi-
tion, engine speed, and compressor inlet temperature,
The fuel controller also incorporates a cutoff valve
which is mechanically actuated by ‘the throttle. The
valve is off whenever the throttle is placed at CLS'D.
Fuel in excess of engine requirements is returned to
the outlet side of the centrifugal pump.

Normal Fuel Control

During fuel control normal operation, (fuel control
selector switch in NORMAL position) the throttle is
the primary control of the size of a metering valve or
orifice that governs fuel flow. The metering orificeis
further controlled automatically by a mechanical com-
puter that senses flight conditions. Thus, using throt-
tle setting, engine speed, inlet temperatures, alti-
tudes, and changes in flight conditions, the computer
adjusts power output selected by the pilot. During
rapid engine accelerations, the system schedules fuel
flow to protect the engine from overspeed, over-
temperature, and compressor stalls. During rapidde-
celerations, the system maintains a minimum fuel
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FUEL NOZZLES
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FRONT CASE
RFAZ0-104 A
Figure 1-2

flow to prevent engine flame-out. Any excess fuelnot
required by the engine is routed back tothe discharge
gide of the centrifugal element of the fuel pump by
the main by-pass valve.

Emergency Fuel Control

Emergency operation of the fuel control system pro-
vides regulation of engine fuel flow if the normal sys-

tem fails. Emergency operation must be selected by
the pilot, {by positioning fuel control selector switchin
EMERG). In selecting the emergency system, the
normal system is disengaged and the fuel flow is then
metered by an entirely different metering valve. This
valve is directly connected to the throttle with the
result that fuel flow, in effect, is manually controlled.
The emergency system does compensate for changes
in altitude, however, the compensations are only ef-

1-5
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i57-P-13
DROP TANKS
WING TANKS (XD
Figure 1.3
fective up to 30,000 feet. (At higher altitudes the developed and that which is called for by
throttle must be successively retarded to maintain throttle position, transfer should be made with
a constant rpm.) the throttle at IDLE. Under critical circum-

stances such as take-off, transfer may be made
with any power condition, without excessive

Note surge, provided the airplane is not above 10,000

feet density altitude. Abave 10,000 feet density

To avoid the surge which may oceur, iftransfer altitude, the position of the throttle must ap-

from normal to emergency is made whenthere proximate the engine power level to avoid
is a great difference between the power being violent surge.

1-6
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Since the emergency system does not offer the
automatic overspeed, overtemperature, flame-
out, and compressor stall prevention features
of the normal system, rapidthrottle movements
should be avoided during emergency system
operation.

The emergency by-pass valve routes the excess fuel
not needed by the engines backtothe diacharge side of
the centrifugal element of the fuel pump.

Fuel Pressurization and Dump Vaive

This valve serves a dual function in the fuel system.
It acts as a pressure operated flow divider, and as a
dump valve to eliminate unburned fuel from the engine
upen shutdown. Pressure differential created within
the unit as a direct result of fuel flow regulates the
fuel supplied to the pilot and main engine manifolds.
For starting, only the pilot manifold, and consequently
the pilot nozzles, are supplied. Asf{uelflowincreases,
the main manifold receives fuel. Proper proportion

T.0. TF-101{R) A-1

is maintained for efficient operation, under all con-
ditions. The absence of fuel pressure at the valve,
as in shutdown, allows the valve to drain both mani-
folds overboard,

THROTTLES

A throttle (figure 1-5) for each engine is incorporated
in the left console to establish a desiredengine thrust
output. It functions through mechanical connections
and electrical switches. A friction adjusting lever
is mounted between the throttles which permits adjust-
ment of throttle friction to suit individual require-
ments. The throttle mechanism is a gear shift type.
Included on the throttles are the air start ignition
buttons (one for each engine on each throttle), and
speed brake switch and microphone button onthe right
throttle. Limit switches which control the main fuel
shutoff valves, ignition, and afterburner systems are
built into the throttle quadrant. Initial forward move-
ment of the throttle from CLS'D to IDLE mechanically
opens the fuel cutoff valve within the fuel controller
allowing fuel flow to the engine. It aiso actuates
switches which, {with the engine master switch ON)
complete the circuit, opening the fuel supply shutoff
valve, and operate relays which contribute to the con-
tinuity of the ignition and afterburner circuits. Fur-
ther movement to the OPEN position progressively
increases power output by altering fuel controller
settings. At the OPEN position, the engine should be
delivering its rated military power. Afterburning zan
be initiated, anywhere within the afterburner modula-
tion range (figure 1-5) by shifting the throttles out-
board; and terminated by shifting the throttles in-
board. Movement of the throttle from the IDLE posi-
tion to CLS'D requires the throttle to be shifted
outbocard and retarded. At CLS'D, the fuel cutoff
valve in the controller is closed, the fuel supply shut-
off valve is closed, and the electrical continuity to
the afterburner and normal ignition circuits is in-
terrupted.

B i &

Figure 1-5

1-8
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ENGINE MASTER SWITCHES

These two-position engine master switches (figure
1-6), one for each engine, are mounted on the engine
control panel and are puarded to prevent their being
inadvertently moved. When placed from OFF to the
ON position, they serve to operate the 28 volt d-c
engine contreol circuit [or the fuel boost pumps,
direct power for the operation of the anti-ice valves
and contribute to the continuity of the afterburner,
ignition system and the fuel transfer pumps circuit.
The circuts for the fuel shutoff valves, which are
normally operated by the throttles, are such that
either circuit will be broken when 1ts respective
engine master switch ig placed QFF, regardless of
the throttle position.

FUEL CONTROL SYSTEM S5WITCHES

A two-position toggle switch (ligure 1-8), one for each
engine is mounted on the forward portionofthe engine

Saction |

control panel to permit the selection of the fuel con-
troller emergency metering in the event normal meter-
ing fails. The switch directs 28 volt d-c to operate a
motor-driven valve and is placarded NORMAL and
EMERG to indicate which metering system has been
selected.

With fuel control switch in EMERG position,
fuel flow 15 manually selected and manually
controlled - therefore throttle movement must
be cautious with due regard for engine limita-
ticns.

RFA20-1074

Figure 1-6
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TACHOMETERS

A tachometer {12, figure 1-24) for each engine is
mounted on the instrument panel and indicates engine
speed as a percentage of the approximate maximum
rpm (9976 rpm) of the high speed compressor. This
indication is approximate because individual engines
produce their rated thrust at slightly varying engine
speeds. Thus, maximum rpm for different engines
will not bethe same. Thetachometerisanelectrically
operated instrument, receiving power {rom a tacho-
meter generator, independent of the airplane elec-
trical system.

EXHAUST TEMPERATURE GAGES

The exhaust temperature of each engine is indicated,
in degrees centigrade, on individual temperature
gages (11, figure 1-24) on the instrument panel.
Four self-generating thermocouples, located down-
stream of the turbine, provide current tothe indicator
which then gives an average reading.

ENGINE PRESURE RATIO GAGES

The ¢ngine pressure ratio gages (figure 1-7), located
on the instrument panel, presents an indication of the
ratio ol engine turbine exhaust pressure to engine
inlet pressure, The turbine exhaust indication is ob-
tained by a pressure probe in the engine, through
a transmitter and amplifier in the right hydraulic
bay, and thus through the necessary tubing and con-
nections. Engine inlet pressure is obtained through
the pitot-static system which is connected to the
transmitter. Thus, the system compares inlet and
outlet pressures, computes a ratio of outlet to inlet
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pressure, and electrically reflects the information to
the cockpit indicators so that the pilot may better
determine engine operational efficiency. The system
utilizes 115 volt single phase a-c power. The gages
are used to determine whether engine thrust out-
put on the ground at full throttle, and under exist-
ing temperatures, is adequate for take-off. They are
also used as a guide to set up optimum in-Ilight
cruise thrust settings. The ratios are shown by a
conventional dial needle. The gages are graduated
from 1.2 to 3.4 1n increments of tenths. Two windows
are in the dial face, the upper window marked
CRUISE and thelower marked TAKE-OFF., The ratics
that appear in these windows are adjustable and are
controlled by a knob on the lower left corner of each
gage. Two index markers, one with two small pointers,
and the other a single pointer, rotate about the edge
of the gage when the knob is turned. The control knob
must be pushed in and turned to set the desired take-
off ratio in the lower window, and pulled out before
turning cruise ratio in the upper window. When the
desired take-ofl ratio is set in the lower window, the
double pointer index marker will rotate to agree with
that ratio. The single pointer marker will rotate to
agree with cruise ratiosetinthe upper window. Take-
off and cruise ratios are predetermined in accordance
with take-off and flight temperatures and information
set into the respective windows. During engine run-
up, the indicator needle should fall within the limits
set by the take-off double pointer index marker. If
the indication is below limits, adequate thrust may not
be available and take-off should not he attempted.

Note

If an engine check is made with a relatively
cold engine, the pressure ratio gage may

ENGINE PRESSURE RATIO GAGES
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normally indicate an overshoot of as much as
one tenth for approximately 5 minutes. How-
ever, if an overshoot condition persista, engine
limits may be exceeded and power should be
reduced to bring pressure ratio within limits.

Cruise pressure ratio is obtained by adjusting the
throttle until the needle setting corresponds with the
predetermined cruise ratioc of the single pointer
index marker.

In the event of a-c power failure, the gages
will become inoperative. The indicating needle
will remain fixed at the setting prevailing
at the time of power failure.

Note

Take-off settings will vary between left hand
and right hand engine installations. Cruize ra-
tio settings will vary due to temperature
changes. Proper settings must be determined
prior to {light; refer to Appendix I, Perfor-
mance Data.

CIL PRESSURE GAGES

The oil pressure gages (19, figure 1-24), one lor each
engine, are located on the instrument panel. These
gages utilize 28 volt a-c power to provide an indica-
tion of engine oil pressure in pounds per asquare inch.

FUEL FLOW INDICATORS

Two Iuel flow indicators (13, ligure 1-24), one for each
engine, are located on the instrument panel. Theyin-
dicate the rate, in pounds per hour, at which fuel is
being consumed. Afterburner fuel flow is not in-
dicated. The indicators utilize 28 volt a-c.

ENGINE STARTER AND IGNITION SYSTEMS
Starter System

Pneumatic starters, which require an external source
of compressed air, are installed cneachengine. Both
starters receive air through a single [litting, within
an access door (11, figure 1-34) on the right side of
the airplane. Separate doors for starter exhaust air
are located on the bottom of the airplane beneath each
engine. It is important that the exhaust doors be open
prior to starter operation, Starter operation is initi-
ated by moving the starter switch which electrically
actuates valves in the air inlet lines, These valves
automatically close when engine speed reaches ap-
Proximately 40 percent rpm, or may be closed from
the cockpit in the event the engine fails to start, The
electrical circuit is such that only one starter valve
can be opened at any given time, and an interruption
ol starter operation also stops ignition.
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Ignition System

Engine ignition is accomplished by converting 28 volt
d-c to high tension pulsating d-¢ which thenis applied
to igniter plugs. Two independent units, either of
which is adequate f[or ignition, supply individual
igniters in number 4 and 5 burner chambers. Con-
tinupus operation of the ignition system is not neces-
8ary since combustion is continuous once it is atarted.
Igniter operation stops automatically with starter op-
eration at an engine speed of 40 percent rpm. No
separate ignition switch is required for norinal
ground starting for when the engine master switch is
ON, and the respective throttle is moved from CLS'D
to IDLE, the igniters are energized as fuel is intro-
duced into the combustion chambers. Refer toEngine
Master Switches, Throttles and Engine Start Switches,
this section.

Throttles
Reler to Throttles, this section.
Engine Master Switches

Refer to Engine Master Switches, this section.

Engine Start Switches

Three-position, spring-loaded, toggle switches (figure
1-6) on the engine control panel, energize the circuits
which operate the starter air valves. The switches,
one for each starter, are placarded START, OFF
and 8TOP START, and operate on the 28 volt d-c bus.
By momentarily placing a switch in the START posi-
tion, the circuit, which opens the alir valve for the
corresponding strrier, is energized and will retnain
energized untll either the engine speed reaches 40
percent rpm or the switch is placed to STOP START.
These switches also contribute to the continuity of the
ignition circuit and have to be placed to START for
normal ground starting ignition.

Emergency Ignition Buttons

An ignition button (figure 1-5) for each engine is
installed on the aft face of each throitle. These but-
tons serve to energize the ignition circuits for air
starts independent of the starter circuits. The button
is a spring -loaded switch and must be depressed,
with the engine master switch ON and the throttle out
of the CES'D positlon, to get ignition. Depressing the
button completes the circuit to supply electrical power
from the 24 volt d-c emergency bus for ignitioc In
the DD airplanes prior to incorporation of .O.
1F-101-617, the ignition button must be held de-
pressed to get ignltion, After incorporation of T.Q.
1F-101-617 and in €} airplanes, it is not necessary
to hold the ignition button depressed since an auto-
matic timer provides continuity to the ignition system
for 30 seconds after the button is released.

1-1
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NOZZLE POSITIONS

Frali-1m

Figure 1-8

ENGINE AFTERBURNER SYSTEM

The engine is equipped with an afterburner toproduce
increased thrust for maximum performance. Due to
the extremely high fuel consumption, afterburning
should be used only for short pericds of time when the
additional thrust is required. Refer to Section V for
operating limits. Afterburner operation can be initi-
ated by shifting the throttle outboard from the QPEN
position. When the throttle is shifted outhoard, the
electrically operated afterburner shutoff valve in the
engine-driven fuel pump is opened, delivering fuel to
the afterburner fuel control and to the exhaust nozzle
control. The alterburner can be modulated in the
afterburner detent, however afterburning can only be
terminated by moving the throttle cut of detent position.

See figure 1-5,

®Due to high [uel consumption, afterburners
should not be used except in emergencies

1-12

when fuel quantity is hbelow 3000 pounds.

® Maneuvers that create sustained negative "'g"
forces, such as continuous inverted [light,
should not be attempted during afterburner
operation. Fuel flow cannot be maintained for
an appreciable length of time. Compressor
stall, engine surge, instability, loss of thrust,
or [lame-out may result,

EXHAUST NOZZLE

A two-position, eight segment exhaust nozzle {figure
1-8) is installed at the end of the tailpipe. The nozzle
is positioned to provide the most eificient exhaust
nozzle area {or either normal or afterburner engine
operation. During afterburner operation the nozzle
segments are fully open; during normal operation
the segments are closed. Positioning the nozzle
segments is accomplished automatically by the ex-
haust nozzle control unit when the pilot either engages
or disengages afterburning.
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Exhaust Noxzle Control Unit

The operation of the exhaust nozzle ia controlled by the
exhaust nozzle control unit. It isessentially aspring-
loaded, fuel pressure operated, air relay valve that
ports high pressure air {burner can pressure) to
either a nozzle open line, or close line. When after-
burning is initiated, afterburner fuel preasure is
directed through the nozzle control unit repositioning
the air relay valve against its spring force. This
allows high pressure air to be directed to the nozzle
actuators through the open line, causing the exhaust
nozzle to open. The close line is ported to atmos-
phere. When afterburning is terminated, the air relay
valve returns to its initial position allowing high
presgure air to enter the close line andclose the noz-
zle. The open line is then ported to atmosphere.

AFTERBURNER IGNITER

Afterburner ignition is accomplished by means of a
"hot-gtreak" igniter which is mounted on the right side
of the compressor diffuser. This unitinjects acharge
of fuel into number 3 combuation chamber, causing a
temporary overrich condition, which produces a flame
streak through the turbine and into the afterburner
fuel spray. The igniter includes an air piston, which
actually “squirts" the fuel charge, and a pilot valve
that triggers the air piston, When afterburning is
initiated a fuel pressure signal from the afterburner
fuel control shuttles the pilot valve to a position that
directs high pressure air behind the air piston. This in
turn forces the air piston against its spring and dis-
charges the fuel into number 3 combustion chamber,
When afterburning ceases both the air piston and the
pilot valve return to their former positions and the
igniter is ready for its next sequence. The igniter
is a ''one-shot' device only, and will not recycle
until afterburner fuel pressure is shut off (after-
burning terminated). Therefore, if afterburner does
not ignite (within 2 seconds at sea level; 3to 4
geconds at altitude) it is necessary to momentarily
move the throttles out of afterburner detent before
attempting to relight,

AFTERBURNER FUEL CONTROL

Fuel is metered by the afterburner fuel control unlt
in direct proportion to engine output, as indicated by
combustion chamber pressure. This pressure sur-
rounds a bellows that is connectedte avariable orifice
area metering valve., Asburner canpressure changes,
the bellows is deflected to a new position and the
metering valve is moved to provide correct fuel flow.
The metered fuel is delivered to the afterburner fuel
manifold and to the afterburner igniter, Afterburner
and main engine fuel are proporticned in their flow
and both will vary in response to throttle manipulation.

AFTERBURNER EMERGENCY FUEL SHUTOFF VALVE

The afterburner is shut off mechanically in the event
the normal electrical control faids, The afterburner
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emergency shutoff valve (figure 1-4) ls mechanically
opened when the throttle is moved out of the after-
burner detent and retarded to approximately 83%
Military thrust. The open afterburner emergency
valve directs [uel from the afterburner [uel control
back to the engine-driven fuel pump. Thisterminates
afterburning and the lack of fuel pressure at the
exhaust nozzle control unit causes the exhaust nozzle
to close.

Note

Advancing the throttle past the afterburner
cutoff point closes the emergency cutolf valve
and will turn on the afterburner providing the
failed electrical switch is stlll on.

OIL SYSTEM

Each engine employs a dry sump, pressure-type, oil
system for the lubrication of the six main bearing
locations. 0il ls supplied from a 7.1 U.S. gallon tank
attached to the left side of each engine at the com-
pressor section. The tank has a {ully serviced capa-
city of 5.5 gallons. Usable oil is 3 U.S. gallons.
Oil flows from the tank to a gear-type pump from
which it passes under pressure, to the lubrication
points. The pump supplies oil for adequate engine
lubrication at all engine speeds and reaches normal
pressure at approximately 75 percent rpm. OQil is
returned under pressure, by five scavenge pumps to
a fuel-oil cooler and, if temperatures require, an
air-oil cooler. It then flows to the tank from where

mum fuel temperature of 100°F,
Note

Since engine Installation on this airplane
renders the oil tank filler inaccessible, two
lines have been installed on each engine, from
the oil system to a location at the bottom of the
engine. These lines, a filler line, and anover-
flow line, have quick-disconnect [ittingas. The
system should be serviced with the engines
at idle rpm or within 30 minutes after engine
shutdown. After incorporation of T.0. 1F
-101-614, an oil tank dipstick has been added
to allow the oil quantity to be checked. The
engine is properly replenished when oil flows
from the overflow line. There will be an
initial overilow vpon connecting servicing hose
gince the overflow line must empty its ac-
cumulation,
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TOTAL USABLE FUEL WITHOUT EXTERNAL
TANKS: 2079 GALLONS {13,514 POUNDS).

TOTAL USABLE FUEL WITH TWO 450 GALLON
TANKS: 2979 GALLONS {19,363 POUNDS).

Figure 1-9

NOTES

* CONVERSION FACTOR IS 6.5 POUNDS FER GALLON
¢ VALUES ARE FOR STANDARD DAY

TOTAL USABLE FUEL “,flTHOUT EXTERNAL
TANKS: 2249 GALLONS {14,520 POUNDS).

TOTAL USABLE FUEL WITH TWO 450 GALLON
TANKS: 3149 GALLONS (20,470 POUNDS).
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AIRPLANE FUEL SYSTEM (20}

Fuel is carried in {ive cells, four bladder type and one
self-sealing, within the [uselage. See f[lgure 1-9.
Provisions are made for carrying auxiliary fuel in
two 450 gallon droppable external tanks, mounted on
the fuselage. In operation, the tanks are pressurized
by air taken from the engine compressor. By using
this pressure, fuel is forced to any fuselage cell
which is low and its flow control valve is open.

Note

Since no quantity indication is provided for the
external tanks, a drop in the total fuel quantity
reading is an indication of external tank fuel
exhaustion. However, under conditions ofhigh
fuel consumption, the rate of flow fromthe ex-
ternal tanks may not be adequate and a tem-
porary drop in total fuel will result.

For identification, the fuselage cells are numbered 1
through 5 beglnning with the forward cell and pro-
gressing aft. No cell selection is required since the
system is designed for continuous flow, the engine
receiving fuel {rom cell number 2. Number 2 cell
is sell-sealing and is baffled to assure fuel supply
under conditions of negative "g" load. The cells are
connected for gravity flow with cell number 3 flowing
to number 4, number 4 to number 3, and both 1 and 3
to number 2, To supplement the gravity flow, electric
transfer pumps are installed in cella 1, 4 and 5,
each delivering fuel to cells 2 and 3. With electrical
power supplied, the transfer pumps are actuated {in
sequence} with either engine master switchON. Also,
individual pump operation is stopped when its respec-
tive cell becomes empty. Tranaler pump operation
18 sequenced with number 1 and 5 operating initially
and number 4 automatically starting when number 5
is empty. A feed tank low level warning light, located
on the pedestal panel, will illuminate when approxi-
mately 1200 pounds of fuel is in cell number 2. If
the level of cell number 2 decreases toapproximately
850 pounds, an emergency transfer pump circuit will
automatically energize alltransfer pumps. The emer-
gency transfier pump circuit can also be energized by
placing the fuel pumps switch in the ALL. PUMPS
position. Two boost pumps in number 2 cell deliver
fuel through separate lines to the fuel manifold, from
which it goes to the engines. Both pumps operate con-
tinuously, however, only the aft pump is effective
under conditions of negative "g" loading. In the event
of an electrical failure, or {failure of both boost pumps,
a gravity feed line will deliver fuel to the manifold.
All pumps, both transfer and boost, operate on 200
volt, three-phase a-c power; the control circuits, how-
ever, utilize 28 volt d-c. In addition to the single-
point pressure refueling, for which this system was
designed, direct {lllers are provided on cells 1, 3 and
3. Cells 2 and 4 fill through gravity llow. All three
fillers may be used simultaneously, but if filled in-
dividually, the sequence should be 1, 3 and 5. Fuel
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cell quantities are listed in figure 1-9; fuel speclfica-
tions are given in figure 1-34. Fuel management in-
formation will be found in Section VII.

Nate

Rate of flow from the filler hose may exceed
the rate of gravity flow from one cell to an-
other, Therefore, extreme care should be
exercised in determining when the system is
fully serviced.

AIRPLANE FUEL SYSTEM (253035)
Fuel is carried in five cells, four bladder and one self-
gealing, within the fuselage, See figure 1-9. Fuelis
also carried in an integral wing tank in each wing.
The wing tanks are pressurized by air taken from the
engine compressor eection when either engine is
operating. During air refueling or without engine op-
eration the wing tanks are vented to the atmoaphere,
During tranafer, the fueling control valves are open
and air pressure forces the fuel from the wing tanks
to the fuselage cells. Each fueling conirol valve
is automatically closed, when its tank is empty.
The wing tanks are not equipped with direct gravity
fillers and can only be refueled by a pressure re-
fueling system. To increase the fuel supply, two 450
gallon droppable external tanks can be installed
on the underside of the [uselage. The droppable
external tanks are vented to atmosphere. During
transfer, compreased air taken from the engine
compressor section forces I[uel from the external
tanks through the fueling control valves te the [use-
lage cells. Each [ueling control valve 1s automa-
tically closed wh=n its tank is empty. The external
tanks can be refueled by direct gravity refueling or a
pressure refueling system. A [uel transfer selector
switch controls fuel flow Irom the wing tanks or ex-
ternal tanks to the fugelage cells. Thetransfer selec-
tor switch also controls normal or emergency trans-
fer within the fuselage cells. For ldentification, the
fuselage cells are numbered 1 through 5, beginning
with the forward cell and progressing aft. Number 2
cell is self-sealing and s baffledto assure fuel supply
to the engines under conditlons of negative "g" loads.
The cells are connected Ior gravity flow with cell
number 5 flowing into cell 4, cell 4 to cell 3, and both
cells 1 and 3 feeding cell 2, which supplies the engine.
To supplement the gravity flow, electric transfer
pumps are inatalled in cells 1, 4 and 9 each delivering
its fuel to cells 2 and 3. With the fuel transfer selec-
tor gwitch in the FUS position, either engine master
switch ON, and electrical power supplied, the transfer
pumps are actuatedin sequence. Also, Individual pump
operation is stopped when its respeetive cellis empty.
Transfer pump operation 1s sequenced with number 1
and 5 operating initfally and number 4 automatically
starting when cell § is empty. A feed tank low level
warning light, located on the pedestal, will illuminate
when‘approx.imately 1200 pounds of fuel is in cell

.1-15
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number 2. If the level of cell number 2 decreases tQ
approximately 850 pounds, an emergency transfer
pump circuit will automatically energize all fuselage
transfer pumps. The emergency transfer pumpcircuit
can also be energized by placing the transfer selector
switch to the ALL PUMPS position. Placingthe trans-
fer selector switch to the WING or EXT position will
transfer fuel from that selected tank or tanks to re-
plenish the fuselage cells. Two booster pumps in
numhber 2 fuselage cell deliver fuel through separate
lines to the fuel manifold, from which it goes to the
engines. Both pumps operate continuously, however,
only the aft pump is effective under conditions of nega-
tive "g" loading. In the event of an electrical failure,
or failure of both boost pumps, a gravity feed line
will deliver fuel to the manifold. All pumps, both
tranafer and boost, operate on 200 volt, three-phase
a-c power; the control circuits, however, utilize 28
volt d-c. In addition to the single point pressure re-
fueling, for which this system was designed, direct
fillers are provided on fuselagecellsl,3and 5. Cells
2 and 4 fill through gravity flow. The wing tanks
can only be refueled by a pressure refueling system.
Fuel tank quantitles are listed In figure 1-9; fuel
specifications are glven in figure 1-34. Fuel manage-
ment information will be found in Section VI

Neots

When refueling the fuselage cells the rate of
flow from the flller hose may exceedthe rate of
gravity flow from one cell to another, therelore
extreme care should be exercised in deter-
mining when the [uselagesystem is fullyser-
viced.

SINGLE POINT REFUELING SYSTEM

The single point preasure refueling of all fuselage cells
in the @ airplanes can be accomplished in approxi-
mately 4 minutes. All fuselage cells are filled simul-
taneously with flow control valves ineachcell stopping
flow to each cell when it is [ull. The single point
pressure refueling of all fugelage cells, wing tanks and
the external tanks in the ¢PEDED airplanes can be ac-
complighed in approximately 6 minutes. Refer toRe-
fueling Systems, Section1V, for additional information.
The single point pressure refueling filler (figure 1-34)
is located on the right side of the fuselage forward of
the engine.

AIR REFUELING SYSTEMS

Alr reiueling of all fuselage cells in the €I) airplanes
is accomplished in two ways, the probe-drogue and
flying boom methods. Air refeeling of all fuselage
cells, wing tanks and external tanks in the B air-
planes is also accomplished by the probe-drogue and
flying boom methods. The probe is contained in the
nose section, immediately forwardofthe cockpit. The
probe is raised into the servicing position by an elec-
trically controlled hydraulic actuator. The boom re-
ceptacle 18 located behind the canopy and above fuse-

N 1417
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lage cell number 2, The receptacle is hydraulically
actuated and electrically selected. Both air refueling
systems utilize 28 volt d-c electrical power and utility
hydraulic pressure, Reler to Refueling Systems, Sec~
tion 1V, for additional information.

FUEL PRESSURIZATION AND VENT SYSTEM

A fuel tank vent system is provided in order to main-
tain a positive pressure in the fuselage cells during
flight. This minimizes fuel boiling and evaporation
at high altitudes, and helps insure positive fuel sup-
Ply to the engines. The aystem provides an exit for
fuel in the event a flow control valve should faill
during refueling operations, While the aireraft is on
the ground, it also vents the tankato atmosphere when

g CAPACITOR PROBE

E CHECK VALVE

¥ FLOAT SWITCH

D

AUTOMATIC EMERGENCY TRANSFER
PUMP CIRCUIT. ENERGIZED WHEN LOW
LEVEL (850 LBS) SIGNAL IS RECEIVED

REAZG-112C

temperature changes tend to cause anexcessive pres-
gure bulld-up. The vent lines terminate at two vent
masts located in the tail cone at a point beneath the
rudder. The masts are cut at diflerent angleg andare
referred to as "High Scarf” and "Low S8carf". The
high scarf mast controls vent pressure from .5 psi to
2.5 psi. The low acarf mast controls vent pressuresin
excess of 2.5 psi. The pressure selection is made
through a pneumatically operated valve and actuated
electrically by the pressure switch in the number 1
cell. In the event of a positive pressure greater than
2.5 psi, the valve is positioned to the low scarf vent.
In a case of negative pressure within the cell, the
vent valve allows ram air from the bhigh scarf vent
to enter the cells. The system is designedto malintain
cell pressures within 1/2 psl of ambient air pressure.
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Fuel Booster and Transfer Pumps

There are two centrifugal type booster pumps mounted
in the bottom of the number 2 fuselage fuel cell. The
aft pump has a pumping element at both top and bottom
of the pump. The top pumping element is provided to
supply fuel to the engine driven fuel pumps during
inverted flight and negative "g' loads. Either pumpis
capable of supplying fuel in sufficient quantities to sus-
tain two engine operation at military power settings.
There are fuel transfer pumps mounted in fuselage
cells 1, 4 and 5 for the purpose of transferring fuel
to cells number 2 and 3. Electrical power is supplied
1o il the booat mnd transfer pumps: by the 300 voli,
ihreg-phuse ee bus, & chetk switeh lar epch bl
and transfer pump is mounted in the right wheel well.

Node
The circuit breakers for the booster and
transfer pumps are located on the circuit
breaker panel.

RFEA20-114

FUEL CONTROL PANEL

Engine Master Switches

Refer to Engine Master Switches, this section.

Throttles

Refer to Throttles, this section.
Fuel Transfer Switch @

The fuel transfer switch (figure 1-14) on the circuit
breaker panel provides for a selection of normal or
ausllary fel. ‘The switch, & two-peeilion toggle typoe,
when in the -NORM position, is Dy series with sithor
engine master switch, the boom TFR switch, the refuel
switch and will complete the normal control circuit
to the btrasgler pumps. In the AUX FUEL positio
the sumliary fiel shutoff valve js opemed, the cona-
pressed air valve to the external tank, or tanks, 1s
opened and normal transfer pump operation is stopped.
The fuel transfer switch utilizes 28 volt d-c power.

Nete
The emergency transfer pump circuit will
by-pass the fuel transfer switch either auto-
matically, {fuselage cell #2 reaching a level ol
850 lbs.) or manually by placing fuel pumps
switch to ALL PUMPS.

Since no quantity indication is provided for auxiliary
fuel, a drop in the total fuel quantity reading is an
indication of auxiliary fuel exhaustion. Placing the
transfer switch to the NORM position will establish
normal fuselage fuel transfer pump operation.

Fail Pump Switch 120]

The fuel pumps switch (figure 1-19) is a two-position
toggle switch located on the leit console. This switch
provides a control of the emergency transfer pump
circuit and is guardedinthe NORMAL position. Inthis
position it will not affect the automatic emergency
transfer pump circuit which operates all fuselage
transier pumps whenever fuselage cell I centains 850
pounds of fuel. Placing the switch in the ALL PUMPS
position will operate ull fuselage transfer pumps re-
gardless of the level of number 2 fuselage cell.
The fuel pumps switoh utilizes 28 volt d-c electrical
power,

Fuel Transfer Selector Switch 1253035]

The fuel transfer selector switch {figure 1-12) is lo-
cated on the fuel control panel. This four-position

Figure I-12
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selector switch controls fuel flow from the auxiliary
tanks to the fuselage cells and also controls transfer
within the fuselage cells. An empty tank warning light
operates in conjunction with the transfer selector
switch. This light will 1lluminate when the transier
selector switch is in the WING or EXT position and
that selected tank is empty. When the transfer selec-
tor switch is in the FUS paosition and either engine
master switch is ON, the fuselage transier pumps will
operate in sequence, Placing the switch in the ALL
PUMPS position will energize all fuselage transfer
pumps. In the WING position, the refuel shutoff valve
will open and the fueling control valves will allow
compressed air to force fuel out ol the wing tanks to

fueling control valves allowing compressed air to iorce
the fuel from the external tanks to the fuselage cells.
The fuel transfer selector switch utilizes 28 volt d-c
electrical power.

Note

Normally, fuselage transfer pumps will not
operate when the transfer selector switch is
in the WING or EXT positicn, however, the po-
gition of this selector switch in no way affects
the operation of the emergency circuit which
automatically operates all Iuselage transfer
pumps when [uselage cell number 2 contains
850 pounds of fuel,

Refuel Switch @

Refer to Refueling Systems, Section 1V,
Probe IFR Switch

Refer to Refueling Systems, Section IV.
Boom IFR Switch

Refer to Refueling Systems, Section IV.
External Tank Jettison Switch

This two-position toggle switch (figure 1-14) will
jettison both external tanks when in the JETTISON
position. The switch is located on the circuit breaker
panel and guarded in the NORM position. Placing the
switch to JETTISON completes the circuit to simul-
taneously operate the jettison units for both external
tanks. Electrical power is supplied from the 28 volt
d-c¢ bus. External tanks can also be jettisoned by the
external tank emergency jettison button.

Note

The external tank jettison switch circuit passes
through the landing gear handle. The lauding
gear handle must be in the UP position before
the external tanks can be jettisoned.

Section |

External Tank Emergency Jettinson Bution

button {figure 1-22}, located on the landing gear con-
troil panel, jettisons oth external tanks in one opera-
tion. Depressing th button completes the cireuit from
the battery bus to electrically energize the jettison
units {for the external tanks.

External Tonk Emergency Release Handle

1202530

This handle, lccated on the vertical poriion of the
right console, provides a mechanical means of re-
leasing the external tanks in the event the normal
electrical jettison provision fails. Thehandleisinthe
shape of an external tank and is connected through a
system of cables to the tank racks. Both tanks are
released simultaneously when the handle is pulled.
Approximately a 12 inch pull is required to operate
the release mechanism. The handle will return to its
stored position when released. However, the pilot
should assist in guiding the handle to the proper posi-
tion. Upen incorporation of T.O. 1F-101-612, this
handle will be removed from the airplane.

Fuel Quantity Gage

The luel quantity gage (15, figure 1-24) on the instru-
ment panel indicates, 1n pounds, the fuel in any internal
cell or the total of allinternal cells, Thereis no pro-
vision for an indication of auxiliary fuel carried ex-
ternally. The system is electrically operated and re-
guires both 28 volt d-¢ and 115 volt single-phase a-c.

Fuel Quantity Gage Tank Selector Knob

A selector knob (figure 1-13) on the left console per-
mits a selection of the function of the fuel quantity
indicating system. With the selector turned to any
of the positions numbered 1 thru 9, the fuel quantity
in that particular cell is indicated. In the TOTAL
position, the amount of fuel in all of the internal cells
is indicated.
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Note

The TOTAL fuel quantity indication is con-
sidered more accurate than the sum of the
individual fuel cells. This eliminatesthe cali-
bration errors of each individual cell.

Fuel Quantity Gage Test Button

The fuel quantity gage test button (figure 1-13) pro-
vides a means of checking the operation of the
quantity indicating system when electrical power is
supplied. When the button is depressed, the gage
needle should move toward zeroc. When subsequently
released, the needle should return to its previous
indication.

SDD

The auxiliary full fuel indicator {figure 1-12) is lo-
cated on the fuel control panel and consists of twe
green indicator lights. The indicator lights are
marked "Wing" and "Ext" and will illuminate during
air refueling when their respective tanks are fuil,
Retracting the AR probe or the AR receptacle will
cause the indicator lights to go out. Depressing the
test button marked "FULL CHECK", on the aux full

Aux Full Fuel Indicator and Test Button

e B

FUEL QUANTITY GAGE TANK SELECTOR PANEL
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fuel indicator will illuminate the green indicator
Ught for enoh sukiliory foel system, [ the systom is
full. The indlealor Lights utilize 28 volt de¢ electricul
power and are actuated by a float-type switch. The
lights can be tested by depressing the warning light
test button.

Note

® If the external tanks are either notinstalledor
jettisoned, the "Ext" indicator light cannot
illuminate.

®The indicator lights will illuminate only when
the tanks are full. If the indicatorlights do not
illuminate the tanks should not be considered
empty.

Empty Tank Warning Light (253035
The red empty tank warning light (figure 1-12) is lo-
cated opn the fuel coptral pamel: This Hghl opernoies
in doijunction with the fvel frnnsfer selector gwiieli,
The empty tank warning light will illuminate when the
fuel transfer selector switch is in the WING or EXT
position and that selected tank is emply. The empty
tank warning light utilizes 28 volt d-c elgntrical power,
and ig actuated by a pressure switch,

Note

If the external tanks are either notinstalledor
jettisoned, the empty tank warning light will
illuminate if that transfer option is selected,

Feed Tank Low Level Warning Light

A red light, (figures 1-24 and 1-30) located on the
pedestal panel will illuminate when fuel quantity in the
number 2 cell drops below 1200 pounds. The feed
tank low level warning light does not indicate that the
fuselage cells are low on fuel, it cnly indicates the
engine feed tank (fuselage cell 2} is low on fuel. The
light operates on 28 volt a-c electrical POWET.

Note

The accuracy of the light may be checked by
positioning the fuel quantity gage tank selector
knob to the number 2 position and checking fuel
quantity gage indication.

Figure 1-13
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CIRCUIT BREAKER PANEL

Figure 1-14
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ELECTRICAL POWER SUPPLY SYSTEM
A-C ELECTRICAL POWER

The primary electrical power for the airplane is
200/115 volt, three-phase, 400 cycle alternating cur-
rent. It is supplied by two 30,000 volt-ampere genera-
tors operating in parallel, one driven by each engine,
Constant frequency is possible through the use of
constant speed drive units which turn the generators.
Ground adjusted units automatically provide for cur-
rent regulation, an equal division of load, and serve to
disconnect a generator [rom the circuit inthe event of
any malfunction. Either generator is capable of meet-
ing the demands of the airplane in the event the other
fails. Figure 1-16 illusirates the use oftranaformers
and transiormer-rectifiers to supply the varied cur-
rents required by different items of equipment.

D-C ELECTRICAL POWER

Two transformer-rectifiers receive 200 volt, three-
phase a-c and supply 28 volt d-c. These units, each
capable of delivering 100 amps, are connected in par-
allel and either can supply all the d~c power required.
A 24 volt, 11 ampere-hour battery is provided as an
auxiliary source of d-c power. The battery is con-
nected to the 28 volt d-c bus system when the battery
switch is in the ON position or when external power is
supplied. The battery is connected to the battery bus
at all times. Refer to figure 1-18.

External Electrical Power Receptacle

To provide adequate power for ground operation of
electrical equipment, an external power receptacle
(tigure 1-34) is located on the right side of the air-
plane below the cockpit area. The external power
required is 200 volt three-phase a-c and it is dis-
tributed through the entire electrical system in the
same manner as generator output.

Circuit Breakers and Fuses

Most of the d-c circuits are protected by push-pull
type circuit breakers. The circuit breakers (figure
1-14) for essential circuits are located on the left
console outboard of the throttles. All circuit breakers
for the camera system are mounted on the aft section
of the right console, figure 1-27. The remaining cir-
cuit breakers and ill a-c fuses are located on panels
in the camera compartment and are inaccessible dur-
ing flight.

Circuit breakers should not be pulled or reset
without a thorough understanding of all the
effects and results. Pulling circuit breakers
can eliminate from a aystem some related
warning system, interlocking circuit, or cancel
signal, which would result in an undesirable
reaction.
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Emergency Electrical System Provisions

Any malfunction of the generator, or engine under-
speed condition, will cause the generators to become
disconnected from the bus system. Each generator,
however, is of sufficient capacity to carry the normal
electrical load alone. If both generators become dis-
connected from the line because of underspeed opera-
tion, possibly resulting from a double engine flame-
out, emergency power will be available for accom-
plishing an air start. Emergency d-¢ power from one
of three sources will automatically energize the
emergency fuel boost pump relays, emergency start
relay, and the emergency ignition system. The emer-
gency d-c¢ power may be supplied by the windmilling
a-c generators through atransformer-rectifier within
each generator control unit, the generator fields
supply, or the battery. Low frequency a-c power
will operate the boost pumps, by-passing the tripped
generator power circuit breakers through the ener-
gized emergency boost pumprelays. Afterthe engines
have been successfully restarted, the generators will
be automatically reconnected to the line. )

Power Selector Switch

This two-position toggle switch (figure 1-31), located
adjacent to the external power receptacle on the right
side of the airplane, provides means of selecting
the source of power for the bu system. In the GEN
position, generator output only i available to the bus;
in the EXT.PWR. position, only xternal power, when
connected, is furpished the bus. The power selector
switch is so arranged that when the external power
receptacle door is closed, the switch will be auto-
matically positioned to GEN,

Generator Switches

Two guarded toggle switches (figure 1-15), one for
each generator, are mounted on the electrical control
panel. They have fixed ON and OFF positions and a
spring-loaded RESET position. They serve to connect
the generators the bus system and are normally
left in the ON  sition unless there is a generator
malfunction, If the generator control circuit breaker
haa disconnected a generator due to temporary mal-
function, which has been corrected, e generator can
be reconnected to the bu system by momentarily
placing the switch to RESE , then returning it to ON.

Battery Switch

This channel guarded two-position toggle switch (fig-
ure 1-15) is located on the electrical control panel.
In the ON position, with no a-c power supplied the bus
system, battery power is available to the 28 volt d-c
bus. In the ON position, with a-c power being plied,
transformer-rectifier output will be availa to the

battery switch position., With the battery switchinthe
OFF position, and external power is supplied, the 28
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volt d-c bus and the battery bus will be supplied by
external power. With switch in OFF position, and no
external power supplied, only the battery bus will
receive battery power. The battery switchis normally
retained in the ON position during all flight operations,
Refer to figure 1-16.

Voltmeter

This 'meter {(figure 1-15) on the electrical control
panel gives an indication of the voltage being supplied
to the bus system whether supplied by generators
or an external power source. It measures the tage
of only one phase of the three-phase power will
normally indicate 115 volts.

Generater Warning Lights

A warning light (figures 1-15 and 1-30) for each gen-
erator, marked "AC Gen Qut" is mounted on the
electrical control panel above its respective generator
switch. A light is illuminated when the applicable
generator is disconnected from the bus system for
any reason. The light will go out when a circuit has
been reset and a generator restored to normal opera-
tion. These lights are tested and dimmed by the warn-
ing lights test and dimmer switch on the right console
and utilize 28 volt a-c power.

HYDRAULIC POWER SUPPLY SYSTEMS

PRIMARY SYSTEM

The primary system 1s utilized to supply hydraulic
pressure for power control of ailerons and horizontal
stabilizer.

UTILITY SYSTEM

The utility system, in addition to supplyingt aileron,
rudder, pusher actuator and horizontal abilizer

Hydravlic Pressure Gages

Two hydraulic pressure gages (figure 1-6), one for
each system, are mounted side by side on the left
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console, just forward of the throttles. The gages
are actuated by transmitters utilizing 28 volt a-c and
indicate system pressure in psi.

Hydraulic Pressure Warning Lights

The warning light (figures 1-6 and 1-30) on the left
console will illuminate whenever pressure from any of
the {our pumps drops below 700 psi. The light, which
operates on 28 volt a-c, is tested and dimmed by the
warning light test and dim switch onthe right console.

FLIGHT CONTROL SYSTEM

Since manual operation of the surface controls at the
speeds for which this airplane was designed would be
impossible, all primary controls are hydraulically
powered. Cockpit controls serve only to position
valves, through mechanical linkage, in such a manner
that control surface movement is proportional to con-

trol stick movement. The horizontal stabilizer and
ailerons utilize power from hoth the primary and
utility hydraulic systems, while the rudder is operated
by the utility system alone. See figure 1-17.

ARTIFICIAL FEEL AND TRIM SYSTEM

All of the power cylinders are irreversible in their
action, that is, they transmit none of the air load
back to the stick or rudder pedals. To compensate
for this, and so the pilot may experience as nearly
as possible the stick and rudder forces to which he
has become accustomed, separate artificial feel
Systems are provided. The same irreversibility fea-
ture tends to "snub" the control gsurfaces, making
control locks unnecessary. Each of the Primary con-
trols can be "trimmed" electrically and autopilot
servos are tied into all controls. Portions of the auto-
pilot system can be used, independent of automatic
ilight, to provide yaw damping. Provisions are made
whereby the ailerons, rudder and stabilizer can be
simultaneously trimmed for take-off. Refer to Take-
Off Trim Button, thls section.

$tabilizer Feel and Trim

"Feel" is induced into the horizontal stabilizer control
system by stabilizer bellows forces. The bellows
assembly is located at the approximate center line
of the aircraft just forward of the speedbrake well.
Bellows forces are obtained from ram air pressure
acting on a bellows, (figure 1-1), and will therefore
vary with airspeed and air density. This bellows
force is applied to a variable balance assembly which
is connected to the control stick through the control
linkage. The control linkage is such that fore and aft
stick movements cause the balance assembly to rotate.
As the balance assembly rotates, control stick de-
flections are resisted by the bellows force. This
resistance, as transmitted to the stick through the
linkage, is the artificial feel. The application of ram
air pressure on the bellows makes possible a more
accurate simulation of the stick forces encountered
under varying flight conditions. Another stick force
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factor and aid in preventlng the airplane being sub-
jected "g" loads beyond its structural capabilitles,
is the corporation of a viscous damper in the feel
system. This unit wlll provide a much greater re-
sistance to any abrupt or sudden stick movement,
either fore or aft. A bobweight is also Installed on
the stick which will increase stick forces with an in-
crease in "g" load. Horizontal stabilizer trim is ac-
complished through the use of the same mechanisms
which provide artifical "feel”, - namely, the bellows
force acting on the balance assembly. An electric
actuator in the balance assembly varies the point at
which the bellows force is applied to the balance as-
sembly. The actuator is energized by a five-poasition,
spring-loaded switch located on the control stick grip
(see figure 1-18), or by the take-off trim button on
the landing gear control panel (see figure 1-22),

Aileron Feel and Trim

A spring cartridge, one end of whichis attached to the
aileron linkage, supplies "feel" to this system. It
15 designed so that movement in either direction re-

Rudder Feel and Trim

The difference in the forces exerted on opposite sides
of a piston within a hydraulic cylinder oifers the re-
sistance to rudder pedal movement necessary to pro-
duce the required "feel", This cylinder joins the rud-
der linkage in such a manner that control movement
in either direction tends to extend the c¢ylinder, At
slower airspeeds, full hydraulic system pressureis di-
verted to both sides of the piston, but due to the dif-
ference in area of the two gides, some resistance to
pedal movement is offered. At an airspeed of 290
(+ 10) knots, an airspeed switch is actuated which in
turn operates a valve shutting off hydraulic pressure
to the extension side of the piston. This means that
full hydraulic pressure then opposes rudder control
movement greatly increasing the feel forces. Trimis

Yaw Damper

A hydraulically actuated, electrically controlled yaw
damper system is installed in thig airplane to insure
turn coordination and improve dynamic directional
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characteristics. This system is controlled by a two-
position switch (figure 4-16) located on the autopilot
control panel. The system will operate when the yaw
damper switch is ON or when the autopilot is opera-
ting. Signals from the yaw rate gyro tothe servo am-
plifier will actuate the rudder servo to correct yaw
oscillations when the system is engaged. The rudder
servo is connected to the rudder pedal by a linkage
assembly which permits yaw damping nd autopilot
maneuvers without disturbing the rudder pedals. The

ually placedtothe ON position. The yaw damper should
be used during all flight operation. The yaw damper
system uses utility hydraulic power, 115 volt, single-
phase a-c power and 28 volt d-c electrical power.

Contral Stick

The control stick, mechanically connected t the con-
trol valves at the aileron and horizontal tabilizer

Rudder Pedais
Conventional hanging-type rudder pedals, mechan-

ically linked to hydraulic control valves at the
rudder actuator, provide a means of directional con-

Lateral and Longitudinal Trim Switch

The lateral and longitudinal trim switch (figur -18),
conventionally located on the control stick, is  five-
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position switch, spring-loaded to the mid (OFF) posi-
tion, Moving this switch to the LEFT induces left
wing~down trim; to the RIGHT, right wing-down.
Pushing the trim switch FORWARD applies nose-down
trim; moved AFT, nose-uptrimisapplied. Electrical
power for the trim switch i3 supplied by the 28 volt
d-¢ bus.

WARNING

The trim switch may be subjected to occasional
sticking in anactuated position, resulting in ap-
plication of extreme trim. When this condition
occurs in flight, the trim switch must be re-
turned manually to the center OFF position
after the desired amount of trim is obtained.

Rudder Trim Switch

The rudder trim switch (figure 1-16), located on the
left console, is a three-position toggle switch spring-
loaded to the OFF (center) position. Actuation of this
switch, either right or left, energizes an electric
actuator to reposition the feel system linkage to pro-
vide appropriate trim. Moving the switch to L trims
for nose-left; to R, trims for nose-right. Electrical
power for the switch is supplied by the 28 volt d-c bus.

Toke-Off Trim Button

The take-off trim button (figure 1-22), located on the
landing gear control panel, provides a means for the
pilot to simultaneously trim all flight controls {aile-
rons, rudder and stabilizer) to proper position for
take-ofi. Depressing this button energizes the electric
actuaters to reposition the ailerons and rudder andthe
stabilizer balance assembly to obtain the control set-
tings for take-off. The take-off trim position of the
ailerons and rudder is neutral (+ 2°}; the stabilizer
balance assembly is extended to induce a nose-down
trim condition. The button must be held depressed
until illumination of the take-off trim light indicates
that all flight controls are properly trimmed for take-

ofi. Electrical power is supplied from the 28 voltd-c
bus.

WARNING

The take-off trim button should not be used in

flight, as a dangerous or undesirable flight at-
titude may result.
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Figure 1-18
Take-Off Trim Light

A green indicator light (figures 1-22 and 1-30) lo-
cated adjacent to the take-offtrim buttononthe landing
gear control panel, is provided to give the pilot an
indication that take-off trim has been attained. With
the button held depressed, the light will illnminate

1F-101-604 the light will remain illuminated until
the landing gear handle is placed in the UP position
or until one of the contro ems is reirimmed. After
incorporation of T.O. 01-604 and in the
airplanes, releasing the take-off trim button will
cause the light to go out. This light utilizes 28 volt
d-c power and can be dimmed and tested by the
dim and test switch on the right console.

Yaw Damper Switch

This two-position toggle switch (figure 4-16), on the
function selector (autopilot) panel, is spring-loaded
to OFF and held in the ON position by a solenoid
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S0 that in the event of any malfunction, it will auto-
matically revert to OFF. When the damper switch is
in the ON position, it provides automatic yaw damp-
ing and turn coordination regardless of whether auto-
pilot is being utilized or not. The switch is normally
retained in the ON position. Electrical power is
supplied from the 28 volt d-¢ bus.

PITCH-UP WARNING SYSTEM

The pitch-up warning system provides an automatic
warning when the airplane is appr  hing the pitch-up
boundary by an audible tone in pilot's headset.

Refer to Pitch-UpWarning Characteristics, Section VI,
Should the airplane continue into the pitch-up area an

control box. The critical angle is sensed by two angle

SDD

REAZD-121

Figure 1-19
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of attack probes, located oneach side of the nose fuse-
lage. The left probe is for pusher operation while the
right probe is for horn operation. The Mach sched-
ulers measure the ratio between pitot and static
pressures and converts this ratio into electrical in-
formation to be supplied to the control box. The
stabilizer rate sensors are utilized to convert the
actual stabilizer rate of travel into electrical signals
to be supplied to the control box. The dual channel
controi box receives information from the sensing
devices in each system and actuates the headset andible
tone and the stick pusher actuator. One channel in
control box will electrically actuate the headset tone
warni  the pilot of approaching the pitch-up boundary.
If the rplane continues into the pitch-up area, the
other  annel in the control wiil open the electrical

WARNING

The pusher force that is applied to the control

maneuvering force. However, once the pusher
force is applied to the control stick the pilot
should take immediate corrective action by
moving the stick forward.

Pusher Switch
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The pusher switch should be placed inthe OFF
position if light illuminates or at any other
indication of malfunction,

Horn Switch

The horn switch (figure 1-19), a two-position ON-
OFF toggle switch, is guarded in the ON position.
The switch guard is safety wired ON. The switch
admits 28 volt d-c and 115 volt a-c power to the
horn system whenever power is appliedtothe aircraft.
The OFF position, which terminates electrical powerto
the horn system, should not be utilized by the pilot
unless a system malfunction occurs,

Test Switch

A push button "Test" switeh (figure 1-19) provides
a means of testing the angle-of-attack probes, Press-
ing the button allows a 28 volt d-c electrical signal
from each probe to enter a comparator control box.
There the signals are compared and must concur or
else a malfunction will be indicated through the
illumination of the "Pitch-Up Warning Out" light.
This test must be completed while airborne so
that airflow is available for the probes.

Pusher Release Switch

The release switch (figure 1-18) is located on the
forward side of the control stick. {Also used for
autopilot disengagement.) The switch must be held
depressed to disengage the pusher portion of the
gsystem. The horn will still function even though the
switch is actuated. When the switch is released, the
pusher wili resume normal operation. Power for the
switch is 28 volt d-c.

Pitch-Up Warning Out Indicators

An amber light (figure 1-30) marked "Pitch-Up
Warning Out" located above and toward the right
side of the instrument panel, will illuminate under
any one ol the I[ollowing conditions: Any electrical
power Iailure within the system; the horn or pusher
switch in the OFF position; or if the signals from
the Mach schedulers are not comparable. The light
utilizes 28 volt d-c power.

Note

® With gear or flaps down, only the horn portion
of the system will function. Under these con-
ditions, the pusher system will not operate
and the horn system has no stabilizer rate
5ensing.

@]f the pusher portion of the pitch-up warning
system is for some reason fully actuated during
ilight, the autopilot will automatically dis-
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Figure 1-20

engage. Thus, the autopilot must be manually
re-engaged for continued use.

WING FLAPS

Hydraulically operated, electrically controlled, “'zap"
type flaps are located inboard of the ailerons on the
trailing edge of the wing. Each flap is attached to
the wing by four links which move the flaps aift as
well as down when they are extended, The flaps are
held in the down positien by hydraulic pressure and
in the wup position by mechanical locks. A limit
switch terminates {lap up travel as soon as the flaps
are up and locked. Simultaneous operation of each
flap is assured by a flow divider which provides
equal flow to each flap actuator. The zirspeed switch
that controls the rudder feel system also automatically
retracts the flaps at 290 + 10 knots and prevents
flap extension above this speed. If the wing flap
lever 15 left DOWN, the flaps will automatically ex-
tend when the airspeed drops below approximately
290 knots.
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During ground operation, repositioning the
flap lever while the flaps are being extended
will result in serious damage to the flaps
and may prevent any subsequent flap opera-
tion. The airload will prevent this damage
while airborne.

No intermediate flap positions are avallable and
there are no provisions for emergency extension of
the flaps.

WING FLAP LEVERS

The two-position wing flap lever {figure 1-20), located
on the left console, is placarded RETRACT and EX-
TEND. In the EXTEND position, a solenoid valve is
energized by 28 volt d-c¢, directing utility hydraulic
pressure to extend the Oaps to the "full down' (50
degree) pogition. The solenoids remain energized
and presaure is maintained on the actuating ¢ylinders,
holding the flaps in the EXTEND position. Placing the
lever in the RETRACT position actuates solenoids to
deliver utility hydraulic presaure for retraction. How-
ever, once the {laps are locked up, limit switches de-
energize the circuit.

WING FLAP POSITION INDICATOR

A conventional indicator (figure 1-22) on the landing
gear control panel utilizes 28 volt d-¢ power to indi-
cate flap position full up or down. The flap position
indication is obtained from the left flap.

LANDING GEAR HANDLE WARNING LIGHT

As an additional flap position reminder, the warning
light in the landing gear handle will illuminate if the
flaps are not in the retracted position whenthe landing
gear is retracted. The same light, which operates on
28 volt d-c power, also serves as alanding gear indi-
cator. Refer to Landing Gear, this section.

AUDIO HEADSET SIGNAL

Refer to Landing Gear Warning Buzzer, this section.

SPEED BRAKES

Panel type speed brakes are installedonthe aft portion
of each side of the fuselage. The panels are hydrau-
lically operated, from the utility aystem and elec-
trically controlled with 28 volt d-¢ power. In normal
operation, hydraulic pressure acts to both open and
close the speed brakes. In addition, for emergency
use, a valve is provided which opens both sides of
the actuating cylinder for return, allowing air loads
to "trail" the panels.
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SPEED BRAKES SWITCH

A serrated toggle switch (figure 1-5) located on the
right throttle grip controls the speed brake hydraulic
control valve to position the speed brakes. This
awitch, powered by the 28 volt d-c bus, has three fixed
positions; OPEN, CLOSE and a neutral position. Any
degree of speed brake deflection can be obtained, during
either the extension or retraction cycle, by returning
the switch to neutral when speed brakes reach desired
position,

EMERGENCY SPEED BRAKES SWITCH

RFA20-152

This switch (figure 1-22) on the landing gear control
panel is guarded in the NORMAL position. Should the
normal operating system fail with the speed brakes
extended, placing this switch to the IN position will
operate a valve relieving the hydraulic pressure and
allowing the air loads to force the panels closed.
Power required is supplied by the 28 volt d-c bus,

Note

When the speed brakes are closed by use of the
emergency switch, air loads will not completely
close the panels.

LANDING GEAR SYSTEM

The fully retractable tricycle landing gear consists
of a dual wheel nose gear and single wheel main gears
which are hydraulically operated (utility system)
and electrically (28 volt d-c) controlled. The main
wheels retract inboard into the wings; the nose wheel
retracts forwardinto a compartment in the nose. When
the landing gear is retracted, the compartments are
covered by doors which conformto the contour of their

1=y )
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surrounding surfaces. The doors cperate automa-
tically with the landing gear, and in the case of the
main wheel doors, the operation is hydraulic; withthe
nose wheel doors, it is through mechanical linkage.
The doors remain open when the landing gear is ex-
tended. The gear is mechanically locked in both the
retracted and extended positions. Landing gear ex-
tension will take place in approximately 8 to 10 sec-
onds, while retraction occurs in approximately 4
seconds. A compressed air bottle is installed for
emergency extension of the landing gear in the event
the normal hydraulic system fails. Uponincorporation
of T.0. 1F-101-711, a nose gear hook has been in-
stalled and the main gear door panels have been
"beeled up"” to improve barrier engagement.

LANDING GEAR SHOCK STRUTS

The main landing gear shock struts are the conven-
tional air-oil type that will be compressed when the
landing gear is being retracted. The struts are com-
pressed for stowage inthe wings by relieving air pres-
sure in the inflation chamber. In the @ airplanes air
pressure in the inflation chamber is directed to an
empty storage chamber within the strut as the landing
gear is retracting. When the landing gear is being
lowered air pressure in the storage chamber 15 di~-

air pressure in the inflation chamber is dumped over-
board as the landing gearisretracting. Asthelanding
gear is being lowered, air pressureis meteredfrom a
high pressure storage chamber in the strut, to the
inflation chamber extending the strut to its normal
landing condition, The high pressure storage chamber
contains enough air pressure to cycle the gear ap-
proximately 12 times, Additional landing gear cycling
will cause the strut tocollapse and remainin that con-
dition. An air pressure indicating pin located on the
top of the strut will extend approximately 9/16 of an
inch when the storage chamber is fully serviced (3000
psi). The air pressure in the storage chamber will
decrease each time the gear is cycled and conse-
quently the pin extension will decrease proportionally.

WARNING

While on the ground, the gear strut maybe ex-
tended even though there is no air pressure in
storage (pin retracted). Consequently the pin
is the conly indication that the storage chamber
is partially or [ully serviced (pin extended).
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LANDING GEAR GROUND LOCKS

Individual clamps for the main gears, and a pln for
the nose gear can be installed on the ground to pre-
vent inadvertent retraction during servicing and ground
handling. The locks have regulation red streamers
attached and must be removed prior to flight., See
figure 1-21.

LANDING GEAR HANDLE

Normal operation of the landing gear is accomplished
by means of the landing gear handle (figure 1-22)
located on the landing gear control panel. This two-
position handle, placarded UP and DOWN, mounts a
wheel-shaped knob which contalns a warning light.
Placing the handle in either positionactuates switches
which in turn operate a solenoid valve to direct hy-
draulic pressure, Once the landing gear has reached
either extreme and has locked, limit switches dis-
engage the solencids relieving the system of presaure.
The power for this control system is 28 volt d-c.
To preclude accidental operation of the landing gear
handle, limit switches enable a leverlatch mechanism
to hold the handle down whenever any of the landing
gear struts are compressed. When the gtruts extend
after take-off, a 28 volt d-c solenoid releases the
latch mechanism, permitting normal operation of
the handle, The latch mechanisim can be overridden
by exerting a force of approximately 35 pounds on the
handle. This permits emergency gear retraction, on
the ground, when necessary.

WARNING

With hydraulic pressure available, the landing
gear will retract any time the landing gear
handle is moved to UP.

LANDING GEAR EMERGENCY HANDLE
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This handle (figure 1-26) on the vertical panel of the
left conaole, is mechanically connected to a compres-
sed alr bottle discharge valve. When the handle is
pulled to its full travel (approximately 3 3/4 inches)
air is directed to the gear down side of the actuating
cylinder, extending the gear. The handle will remain
at its extended position until the trip lever directly
under the handle is released and the handle returned
to the normal position, Returning the handle allows
the compressed alr to be vented and normal gear
operation restored.

The emergency system is actuated only upon
[ailure of the normal system and wlll extend the
gear pneumatically. Once the gear is lowered
by the pneumatic system, do not attempt to re-
tract the gear. Thegear cannot be retracted by
the emergency pneumatic system. Returning
the handle to the normal (stowed) position al-
lows the compressed air from the gear down
side of the actuating cylinder to be vented
overboard.

LANDING GEAR POSITION INDICATORS (20]

Individual red indicator lights (figures 1-22 and 1-30)
are provided to indicate the position of each wheel.
The lights are mounted in a group on the landing gear
control panel. The lights {lluminate any time the posi-
tion of a wheel does not correspond to the position
of the landing gear handle. That is, ii the handle is
UP, a light for any wheel will be illuminated if that
wheel is not up and locked. When the handle is placed
at DOWN, the lights will remain illuminated until the
wheels are down and locked. These lights operate on
28 volt d-c and are dimmed and tested by the dim and
test switches on the right console.

LANDING GEAR POSITION INDICATORS @m
Individual greenindicator lighta (figures 1-22 and 1-30)
are provided to indicate a gear down and locked con-
dition. The lights are mounted in a grouponthe land-
ing gear control panel. When the landing gear handle
ig in the UP position the lights will not be illuminated,
With the landing gear handle in the DOWN position the
lights will llluminate as each individual gear is down
and locked. These lights operate on 28 volt d-c and
are dimmed and tested by the dim and test switches
on the right console.

LANDING GEAR WARNING LIGHT

The warning light in the landing gear handle (figures
1-22 and 1-30) requires 28 volt d-c. It is illutninated
at any of the following circumstances:

1. Gear handle position does not correspondto gear
position,
2. Nose gear unsafe,
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Figure 1-22

3. Any main gear unsafe.

Main gear doors unlocked.

Flaps down - Gear up. Either or both throttles
retarded below 927,

o M

LANDING GEAR WARNING BUZZER AND SILENCER

At any time the landing gear handle warning light is
illuminated, an intermittent warning buzzer tone will
be audible in the headset. This signal is dependent
on 28 volt d-c but does not function in conjunction with
any radio equipment. A black push-button switch {{ig-
ure 1-22) on the landing gear controi panel, serves
to silence the warning buzzer. Thebuzzer will remain
silenced until the gear has been lowered. It will then
be ready to emit a2 warning for any subsequent con-
dition.

NOSE GEAR STEERING SYSTEM

A steerable nose gear system allowing directional con-
trol during taxiing is provided. The system is elec-
trically selected (28 volt d-c) and hydraulically (util-

ity system) operated. Steering is engaged by depress-

tion of T.0. 1F-101-529 the nose gear steering is
engaged only when the button is held depressed.

will engage or disengage the nose gear steering
system. Depressing the button electrically selects
hydraulic pressure to the steering unit. This unit
permits the nose gear to be steered, by rudder pedal
movement, through a 40 degree arc either side of
center. Further travel may be accomplished by
differential braking but the steering unit is not cpera-
tional beyond the 40 degree position. The system
should be engaged while the rudder and nose gear are in
the neutral or centered position. A safety switchpre-
vents engagement of the steering system when the
weight of the aircraft is off the nose gear {strut ex-
tended) or when the gear is retracted. The nose gear
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~581 and in the €I airplanes the nose gear steering EMERGENCY SRAKE HANDLE
butten is utilized as an alternate microphone button
when the gear is retracted.

WHEEL BRAKE SYSTEM

The power brake system is operated from the utility F
hydraulic system, and incorporates segmented rotor

type brakes, which are mounted integrally with the

main landing gear wheels. Multiple disks are used

to increase braking efficiency, aid in heat dissipa- n
tion, and prevent brake seizure due to disk warpage

caugsed f[rom high temperatures. The brakes are —
operated by toe action on the rudder pedals, which £
meters ulility hydraulic system pressure fc force

the brake diskstogether. Sincethe power brake valves

are metering type valves, hydraulic pressure cannot

be felt at the pedals. A soft, full travel pedal is L=
characteristic of this type brake. For this reason,
the pilot should use caution when applying braking
pressure to prevent locking the wheels and skidding
the tires. For further information regarding wheel
brake operation, see Section VII.

RFA20-154

An emergency air botfle {figure 1-34), chargedtoc 3000

Note psi pressure can be discharged by the pilot, if the
This airplane is not equipped with parking normal system should fail. It islocatedinthe [orward
brakes. wall of the nose wheel well, and can be discharged by

LT
ARARY ¥ALWT

_ i
— I ';GL“.

BRAKE VALVE

i ol a

0705 COMPRESSED AIR OR NITROGEN

— T T MECHANICAL CONNECTION RF223-155

Figure 1-23
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pulling the emergency brakes handle, which is mounted
on the vertical panel of the left conaple. Pulling the
handle approximately 5" mechanically opensavalve on
the air bottle. This releases pressure to the two
metering type valves incorporated with the brake
pedals. Brakes are then applied the same as in
normal system operation, except braking action is
limited, due io depletion of air supply. At least three
full brake applications are available. See figure 1-23.

Pilot should not attempt to taxi with normal
brake system failure, since the emergency
system air pressure is limited.

DRAG CHUTE SYSTEM

The airplane is equipped with a 16-{oot ring slot type
parachute which is deployed by the pilot after touch-
down (when the speed is below 200 knots IAS) to aid
in reducing landing roll distances. The drag chute may
also be utilized for spin recovery as outlined in Section
VI. The chute is carried in a compartment within
the empennage at the base of the vertical stabilizer.
The chute is pulled into the air stream by a pilot chute
when the spring-loaded compartment door is released.
The design of the attaching mechanism i# such that
should the compartment door openinadvertently, with-
out operating the cockpit control handle, the chute will
be released and fall free of the airplane. The drag
chute is retained to the airplane structure upon normal
deployment. There is no “breakaway" fitting within
the attaching mechanism.

The drag chute may be deployed in an emer-
gency at speeds in excess of 200 knots IAS
but below 215 knots IAS. In event this is done,
an entry in AFTC Form 781 must be made
to insure structural inspection.

The drag chute is normally deployed for eachlanding,
and is considered a servicing item. See figure 1-34.

DRAG CHUTE HANDLE

The ratchet-type drag chute handle (figure 1-26) on
the left console is mechanically connected to the drag
chute mechanism in the tail. Pulling the handle tothe
UP position approximately 3 inches serves two func-
tions: It locks the attaching mechanism so the drag
chute cannot pull free, and it releases the drag chute
door. Returning the handle to the DOWN position jet-
tisons the chute. However, as an aid inpreventing ac-
cidental jettisoning, it is necessary to press the lock
button, onthe top of the handle, and turn the handle one-
quarter turn clockwise before it canbe returnedto the
normal position.

Section |

PITOT-STATIC SYSTEM

The pitot-static system supplies the pitot and static
preéssure necessary to operate various flight instru-
ments and system components. Pitot pressure source
is a mast and electrically heated tube located on the
nose section. The heating element of the tube is opera-
ted by the pitot heat switch (figure 1-27) on the air-
conditioning control panel. Electrical power to the
heating element is supplied from the 115 volt, single-
phase a-c bus. The static system consists of four
flush vents, one on each side of the lower forward fuse-
lage and one on each side of the fuselage just aft of
the canopy. Both pitot and static pressure are sup-
plied to the airspeed pressure switch which retracts
the flaps and actuates the rudder leel system ata
predetermined airspeed (290 knots IAS); the Mach
schedulers of the Pitch-Up Warning System; and the
true airspeed and Mach indicating system to assist in
the computation of true airspeed. Static pressure
alone is supplied to the altimeter, altitude control
system of the autopilot, and vertical velocity in-
dicator.

INSTRUMENTS

Most of the instruments are electrically operated,
see figure 1-16. Some instruments, such as the
accelerometer, are seli-contained and do not require
external power,

Note

For information regarding instruments that are
an integral part of a particular system, referto
applicable paragraphs in this section and Sec-
tion IV,

1-39



Section |

Note

There is no outside air temperature gage
instailed in the aircraft.

ALTIMETER

The airplane is equipped with a conventional sensitive
altimeter, (21, figure 1-24), mountedonthe instrument
panel., This instrument, wutilizing static pressure,
provides the pilot with a constant indication of baro-
metric altitude., Three pointers on the face of the
instrument move cver a scale graduated in 20 foot
increments, with a major division every hundred feet
{rom zero to one thousand feet. The large pointer
indicates hundreds of feet and makes one revolution
for each 1000 feet of altitude. Anintermediate pointer
indicates thousands of feet and makes one revolution
for each 10,000 feet of altitude. An additional small
pointer indicating tens of thousands of feet is painted
on a black disc with an extension line terminating
in a triangular section. The pointers and barometric
scale can be set manually by turning the knob in the
lower left corner ofthe instrument. A striped warning
indicator 15 also provided to prevent the pilot from
misinterpreting the altimeter reading. Above 17,000
feet the striped area is covered; below that altitude
however, the striped area is visible indicating to the
pilot he is flying at or below 17,000 feet, To deter-
mine error pilot sets base altimeter setting on baro-
metric scale, then notes indicatedaltitude, Thisindi-
cation should be compatible with known field elevation.

VERTICAL VELOCITY INDICATOR

A conveptional vertical velocity indicator {14, figure
1-24) with a scale for 0to6000ft./min. climb or dive,
is instailed on the instrument panel of the airplane,
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AIRSPEED AND MACH INDICATOR

This indicator (5, figure 1-24), on the instrument
panel reflects airspeed in three values; indicated air-
speed (IAS), true airspeed (TAS) and Mach number.
Indicated airspeed and Mach number are read on
separate scales beneath the same pointer while true
airspeed is read from a counter-type indicator, The
true airspeed reading displayed by this instrument is
"true™ only in the sense that the indicated airspeed
has been corrected for temperature and pressure.
The installation correction must still be applied.

Indicated Airspeed

This value is determined within the indicator by
measuring the diflerence between pitot and static
pressure. This, ol course, is the conventional air-
speed indicaticn and is read from the fixed scale.
A "bug' or adjustable reference mark isincludedas a
landing speed reference. It can be positioned by the
knob on the face of the instrument.

Mach Number

Mach number is read on a movable scale and is indi-
cated by the same pointer which indicates IAS. The
movable scale position is determined by a remote
log absoluée pressure transmitter proeper
relationship between IAS and Ma Actual
scale movement is by means ol synchro motors
through the airspeed amplifier.

True Airspeed

A true airspeed computer and transmitter employs
three diaphragms to sense changes intemperature and
altitude and mechanically correct an IAS indicationtoa
TAS indication. The entire unit is remotely located and
synchro motors, through the airspeed amplifier, are
used to operate the indicator on the panel. With the
exception of IAS indication, 115 volt, single-phasea-c
is necessary for proper operation andall three indica-
tions are dependent on reliable pitot and static pres-
sures.

MM-2 ATTITUDE INDICATOR

A visual indicaticn of the flight attitude of the airplane
in pitch and roll is provided by the MM-2 attitude
indicator, {8, figure 1-24), This instrument, part of
the K-4 attitude indicator system, is controlled by a
remote gyro in the K-4 control unit. This gyro es-
tablishes the wvertical reference line from which
pitch and roll deviation is measured. Changes inair-
craft attitude are electrically relayedIrom the control
unit to the indicator causing displacement of the indica-
tor sphere in relation to the fixed miniature airplane.
The amount of displacement is directly proportional to
actual airplane attitude deviation Irom level fight.
The indicator is unlimitedin roll but will indicate pitch
only up to B0 degrees dive or climb. Horizontal
markings with 5 degrees of separation on the face of
the sphere show accurate airplane attitudes during
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climb or dive. The system 1s automatically put into
operation after 115 volt a-c and 28 volt d-c power is
supplied. With power applied, after approximately
2 1/2 minutes, the OFF {laginthe upper portion of the
instrument will retract. This automatic operation
eliminates manual caging. Complete failure of either
d-¢ or a-c power causes the OFF flag to appear.

AT L

WARNING

® The OFF {ilag does not indicate instrument
accuracy. It only indicates that the MM-2
attitude indicator is not receiving power. The
absence of the flag dees not necessarily mean
that the attitude indicator is displaying correct
information, Therefore, periodically in flight,
attitude indications given by the MM-2 should
be checked against other flight instruments,
such as the directional indicator, turn-and-
slip and vertical velocity indicators.

® A slight amount of pitch error inthe indication
of the type MM-2 attitude indicator will result
from accelerations or decelerations. It will
appear as a slight climb indication after a for-
ward acceleration and as a slight dive indica-
tion after deceleration whenthe airplane is fiy-
ing straight and level. This error will be most
noticeable at the time the airplane breaks
ground during the take-off run. At this time,
a climb indication error of about 1 1/2 bar
widths will normally be noticed; however, the
exact amount of error will depend upon the
acceleration and elapsed time of each take-ofi
run. The erection system will automatically
remove the error after the acceleration ceases.

Section |

A piteh trim knob is provided on the indicator for the
pilot to center the horizon bar in relation to the fixed
miniature airplane.

TURN AND SLIP INDICATOR

This conventional indicator (22, figure 1-24), on the
instrument panel operates on 28 volt d-c power.

ACCELEROMETER

A three pointer accelerometer, (7, figure 1-24), is
located on the main instrument panel and indicates
flight loads on the aircraft from -% to +10 "g's".
In addition to a conventional indicating pointer, this
instrument incorporates two recording pointers {one
for positive "g' loads and one for negative "'g" loads).
These recording pointers remain at the maximum
travel positions reached by the indicating pointer,
thereby giving a record of maximum "g" loads en-
countered. The recording pointers can be reset tothe
normal {1 "g') position by pressing the knob on the
lower corner of the instrument. The accelercmeteris
a self-contained unit and therelore requires no ex-
ternal power.

STANDBY COMPASS

A ennventional magnetic compass, mounted on the
righlt windshield sill in the airplanes andon the
right windshield arch in the airplanes, is provided
for navigation in event of instrument or electrical mal-
function, The compass card illumination is controlled
by a two-position toggle switch on the right console.
Electrical power required for illumination is supplied
from the 115 volt, single-phase, a-c bus. A compass
correction card is located on the canopy frame,

WARNING LIGHT TEST AND DIM CIRCUITS

The warning light test and dim circuit provides a
means of testing the operation ofthe bulbs in the warn-
ing, caution and indicator lights simulianeously. All
warning, caution and indicator light bulbs are included
in the test and dim circuit. The test circuit utilizes
28 volt a-c power, while the dim circuit utilizes 14
volt a-¢ power.

WARNING LIGHT TEST BUTTON

The warning light test button {(figure4-12)provides a
means of checking all warning, caution and indicator
Lights simultaneously. Depressing the test button with
the instrument lights knob ON, will illuminate all
warning, caution and indicator lights.

Note

The warning light test circuit does not pro-
vide an operational check of any warning,
caution and indicator system, it merely checks
the light bulbs.

WARNING LIGHT DIM BUTTON

The warning light dim button (figure 4-12) provides a
means of checking the dimming circuits of all warning
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21 20 19

RADAR ALTIMETER

RADAR WARNING PANEL

RADIO MAGNETIC INDICATOR (RMI}
CABIN ALTIMETER

AIRSPEED AND MACH INDICATOR
DIRECTIONAL INDICATOR
ACCELEROMETER

ATTITUDE INDICATOR

FIRE WARNING TEST PANEL

ENGINE PRESSURE RATIO GAGES
EXHAUST TEMPERATURE GAGES
TACHOMETERS

FUEL FLOW INDICATORS

VERTICAL VELOCITY INDICATOR
FUEL GUANTITY GAGE

COURSE INDICATOR

RUDDER PEDAL ADJUSTMENT CRANK
CAMERA COMPARTMENT TEMP GAGES
OIL PRESSURE GAGES

CLOCK

ALTIMETER

DISTANCE INDICATOR

TURN AND SLIP INDICATOR

VIEW FINDER CONTROL PANEL

T.0. 1F-101 (R} A-1

PRIOR TO
INCORPORATION
OF 1.0, 1F-101-610

Figure 1-24
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24 23 22 21 20

. RADAR ALTIMETER

. RADAR WARNING PANEL

. RADIO MAGNETIC INDICATOR {RMI})
. CABIN ALTIMETER

. AIRSPEED AND MACH INDICATOR
. DIRECTIONAL INDICATOR *

. ACCELEROMETER

. ATTITUDE INDICATOR

. FIRE WARNING TEST PANEL

10. ENGINE PRESSURE RATIO GAGES
11. EXHAUST TEMPERATURE GAGES
12, TACHOMETERS

13. FUEL FLOW INDICATORS

V@SNV A QDR =

*REPLACED BY COURSE-DISTANCE-TRACK
INDICATOR WHEN AM/ASN-7 15 INSTALLED

Figure 1-25

13

£11) AFTER INCORPORATION OF
T.0. 1F-101-610 AND

14. VERTICAL VELOCITY INDICATOR
15. FUEL QUANTITY GAGE

16. COURSE INDICATOR

17. WIND INDICATOR

18. RUDDER PEDAL ADIUSTMENT CRANK
19, ILS TACAN SWITCH

20. OIL PRESSURE GAGES

21. CLOCK

22, ALTIMETER

23. DISTANCE INDICATOR

24. TURN AND SLIP INDICATQR

25. VIEW FINDER CONTROL PANEL

nFa20-1264-2
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11

1. CAMERA COMPARTMENT TEMPERATURE
CONTROL PANEL
2. DRIFT COMPUTER CONTROL PANEL
3. FUEL QUANTITY GAGE TANK SELECTOR PANEL
4. COMMAND RADIO CONTROL PANEL
5. PITCH-UP WARNING CONTROL PANEL
5. WING FLAP LEVER
7. CIRCUIT BREAKER PANEL
B. LANDING GEAR CONTROL PANEL
9. ENGINE CONTROL PANEL
10. DRAG CHUTE HANDLE
11. CAMERA MASTER CONTROL PANEL
12. CAMERA STATION CONTROL PANELS
13. RADAR WARNING CONTROL PANEL
14. EMERGENCY CAMERA DOOR CONTROL PANEL

RFAZ0-127A-1
Figure 1-26
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1. ELECTRICAL CONTROL PANEL
2. AIR CONDITIONING CONTROL PANEL
3. NAVIGATION CONTROL PANEL
4. UTILITY CONTROL PANEL
5. GPl CONTROL PANELS
6. J-4 DIRECTIONAL INDICATOR CONTROL
PANEL
7. CAMERA CIRCUIT BREAKER PANEL
B. LIGHTING CONTROL PANELS
9, IFF CONTROL PANEL
10. AUTOPILOT CONTROL PANELS
11. OXYGEN CONTROL PANELS

Figure 1-27
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T.C. 1F-101(R}A-1

1. CAMERA COMPARTMENT TEMPERATURE
INDICATOR PANEL

2. FUEL CONTROL PANEL
3. FUEL QUANTITY GAGE TANK SELECTOR PANEL
4. COMMAND RADIO CONTROL PANEL
3. PITCH-UP WARNING CONTROL PAMNEL
6. WING FLAP LEVER
7. CIRCUIT BREAKER PANEL
8. LANDING GEAR CONTROL PANEL
9. ENGINE CONTROL PANEL
10. DRAG CHUTE HANDLE
11. CAMERA MASTER CONTROL PANEL
12. CAMERA STATION CONTROL PANELS
13. RADAR WARNING CONTROL PANEL
14, EMERGENCY CAMERA DOOR CONTROL PANEL

RFAZ0-1274-2

Figure 1-28
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SDD

1. ELECTRICAL CONTROL PANEL
2. AIR CONDITIONING CONTROL PANEL
3. NAVIGATION CONTROL PANEL
4. UTILITY CONTROL PANEL
5. GPl| CONTROL PANELS
6. }-4 DIRECTIONAL INDICATOR CONTROL
PANEL
7. CAMERA CIRCUIT BREAKER PANEL
8. LIGHTING CONTROL PANELS
9..IFF CONTROL PANEL
10. AUTOPILOT CONTROL PANELS
11. OXYGEN CONTROL PANELS

Figure 1-29

1-47



Section |

INDICATOR LIGHTS

T.O. 1F-101 (R) A-1
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Figure 1-30

lights simultaneously. Depressing the button with the
instrument lights knob ON and the warning light teat
button depressed will dim all warning, caution and
indicator lights, Turning the instrument lights knob
OFF will allow the lights to revert to bright.

EMERGENCY EQUIPMENT

Engine Fire ond Overheat Detector System

Two complete and separate overheat detecting systems
are installed on each engine. One is forward of the
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fireseal in the compressor and accessory section, the
other aft in the combustion-turbine-tailpipe area.
The systems primarily consist of heat sensitive con-
tinuous sensing elements mounted throughout their
respective area, indicator lights in the cockpit and
test circuits. The sywlem requires 115 volt a-c, the
indicator lights 28 and 14 volts a-c and the test
circuits 28 volt d-c.

Burner Overheat and Fire Warning Lights

Two lights (9, figure 1-24) on the instrument panel
Serve as a warning for both systems on each engine.
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The lights, one for each engine, are adjacent. A
fire condition in the engine area causes the light
to burn steadily while overheat inthe burner compart-
ment will cause the light to flash. These lights are
dimmed and tested by the warning light dim and test
switches on the right console cockpit lights control
panel.

ENGINE FIRE DETECTOR TEST SWITCH

This three-position toggle switch (9, figure 1-27)
adjacent to the fire warning light, serves to test the
operation of the system. Since the test circuit es-
tablishes the same condition as actuation of a detector,
the entire system is actually tested, not just the indi-
cator light. When placed in the ENG. COMFT. posi-
tion, the detectors in the engine compartments of both
engines are tested with normal coperation indicated in
each case by steady operation of the lights. Placing
the switch in the OVERHEAT-BURNER position tests
the detectors in the burner compartment of each
engine and will cause a flashing light. The center
pogition of the switch is OFF.

CANOPY

The clam-shell canopy is opened, closed andlocked by
an electric motor-driven jack screw actuator. This
canopy actuator transmits its power to a torque shaft,
which in turn locks or unlocks the rail and windshield
canopy latches through mechanical linkage, The six
canopy latches are positioned to correspond with the
six canopy locks, two locks on each canopy sill,
and two on the upper edge of the windshield. Mounted
between the locks on each sill are canopy dogs
that guide the canopy so that the latches are in
proper locking position. Canopy side load studs in-
sert into lugs positioned within the forward end
of the canopy sill when the canopy closes to brace
the canopy against side applied stress. The canopy
may be opened manually from either inside or out-
side the aircraft and, in an emergency, can be jet-
tisoned by means of a cartridge-type remover from
either inside or outside, see figure 1-31. The canopy
is hinged at the rear and opens to an angular position
of 45 degrees. A rubber strip installed on the canopy
forms a seal, when the canopy is in the closed posi-
ticn, permitting pressurization to the cockpit. The
design of the seal is suchthat the pressure dilierential
will tend to make the seal more secure. Since the
canopy utilizes battery bus power for operation, it
is possible to open or close the canopy without ex-
ternel  power or witholt he-epgine operaling. In
the €0 alrplunes; a defogging duct is locuted on'the
forward canopy arch. When the canopy is closed this
duct mates with the defogging ducts which extend along
the windshield sill.
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External Canopy Switch

This two-position toggle switch (figure 1-31), is pro-
vided to open and close the canopy from cutside the
airplane. It is mounted adjacent to the external power
receptacle on the right side of the airplane below the
front of the canopy. Power is supplied by the 28 volt
d-c battery power.

Canopy External Emergency Release Lanyard

This lanyard {figure 1-31} is provided to gain im-
mediate entrance to the cockpit in an emergency.
The cable is approximately nine feet long with an
attached pull handle. It is stowed in an access door,
along with the oxygen filler valve, on the right side
of the fuselage above the exterior canopy switch.
The cable is connected to a canopy initiator and is
another method of jettisoning the canopy. The exterior
canopy jettison initiator has a red flagged safety
pin installed on the ground. This pin is removed be-
fore all RAight operations. Failure to remove this
safety pin will not affect the normal cockpit canopy
Jettison system.

Canopy Emergency Release (Ejection Seat Handgrips)
Refer to Ejection Seat, in this section.
Canopy Manual Release Lever

The canopy manual release lever is mounted on
the left forward portion of the canopy, within easy
reach of the pilot. The lever is mechanically con-
nected to the canopy actuating mechanism and in
operation serves the functions of disengaging the
normal drive and unlatching the canopy locks. Once
the lever has been moved through its full travel,
the cancpy can be pushed up. When released, the
lever will return to its initial position, re-engaging
the clutch and maintaining canopy position either par-
tially or fully open. The shaft on which the lever is
mounted extends through the canopy, terminating in
a flush 3/8 inch socket, This permits use of a wrench
to gperate the manual release from outside the air-
crait.

Nate

The canopy cannot be relocked with the canopy
manual release lever. Locking must be ac-
complished with the normal electrical actua-
ting mechanism.

Interior Canopy Switch

The canopy is operated from within the aircraft by
a three-position toggle switch (figure 1-26) located
under the canopy sill, to the left and opposite the front
of the pilot's seat, The switch is spring-loaded tothe
OFF (center) position and is moved to UP to open and
to DOWN to close, Separate limit switches are pro-
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vided to insure stopping canopy movement at full open
or closed. Battery bus 28 volt d-¢ power is provided
for canopy operation.

(v SO

Note

®The actuating mechanism is such that the
canopy can be stopped in anintermediate posi-
tion simply by releasing the canopy switch,
allowing it to return to QFF.

®The canopy switch may be used to open the
canopy so that it may be blown off by slip
stream in case of canopy jettison mallunciion
during an in-flight emergency. However, in
certain flight conditions, air loads may pre-
vent the canopy {rom opening by this method.

Canopy Alternate Jettison Handle

The canopy can be jettisoned without arming the seat
for ejection by pulling up on the canopy alternate
Jettison handle (figure 1-32) located in the left side of
the seat forward of the inertia reel control handle.

If canopy should fail to jettison after raising
handgrips, the canopy alternate jettisonhandle
can be actuated to fire canopy initiator.

Actuation of the canopy alternate jettison handle will
fire the canopy initiator cartridge and gas pressure
from the initiator will actuate the canopy remover.
The canopy will jettison, but, since the ejection seat
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handgrips are stowed in normal down position, the
seat catapult triggers will be guarded and uncocKed
and the seat will not be armed for ejection. Actua-
tion of the canopy alternate jettison handle will not
lock the inertia reel. The canopy alternate jettison
handle is guarded and locked in the normal down posi-
tion by a spring-loaded guard latch hinged to the
handle. The guard latch is spring-loaded to the up
position and when pushed down will unlock the canopy
alternate jettison handie. The canopy alternate jet-
tison handle is actuated by squeezing the guard latch
down toward the jettison handle then pulling both up-
wards. The canopy alternate jettison handle is ground
safetied by the same red flagged seat safety "T" pin,
that safeties the ejection seat handgrips. Insertion
of the '"T" pin in the left seat handgrip locks the hand-
grips and canopy alternate jettison handle intheir safe
positions.

WARNING

When the "T" pin is installed, the canopy
alternate jettison handle guard latch can be
pushed down but the canopy alternate jettison
handle cannot be pulled up. The "'T" pin should
be removed prior to flight and installed in left
handgrip before leaving the seat.

Canopy Warning Light

A canopy warning light {ligure 1-30) is mounted on the
left cockpit sill and is illuminated any time the canopy
is not closed and locked, provided 28 volt a-c is
available. It is operated by the canopy locked limit
switch and is tested and dimmed by the warning light
test and dim switches on the right console.

EJECTION SEAT

The ejection seat, figure 1-32, permits the pilot to
eject from the aircraft at any speed or flight attitude
and is equipped with an automatic opening safety belt
to aid in separation [rom the seat after ejection.
The free ends of the shoulder harness are connected
to the buckle of the safety belt and separate from the
buckle when the belt opens automatically. The fixed
ends of the shoulder harness are bolted to the inertia
reel located on the back of the seat, The inertia
reel locks automatically under 2 to 3 "'g" deceleration
forces and also when either handgrip is raised to jet-
tison the canopy during the ejection sequence. The reel
can be manually locked or unlocked by the inertia reel
handle located forward onthe left side of the seat. The
seat can be electrically positionedinvertical direction
by the seat adjustment switch on the forward end of
the right side of the seat. No forward or aft adjust-
ment is possible. The seat will accommodate a back-
type parachute and is equipped with a type MC-2
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cushion and a removable parachute support bulkhead.
An over land survival kit can be carried in the MC-2
seat cushion by removing the Fiberglas filler block
from the zippered compartment in the bottom of the
cushion and replacing the bhlock with a survival kit.
When the MC-2 seat cushion is not used, a type MD-1
survival kit container will be used. The lorwardedge
of the packed kit shall not exceed seven inches.

WARNING

Do not add an A-5 or MC-1 seat cushion or
any form of shock absorbing device tothe above
standard configuration. I ejection is neces-
sary, serious spinal injury can result whenthe
ejection force compresses the added absorb-
ing device and enables the seat to gain mo-
mentum before exerting a direct lorce on the
pilot, or, in event of a forced landing, the pilot
will sink inthe seat andthe shoulder straps will
loosen, increasing chances of injury,

Disconnect fittings for the seat positioning leads are
located at the left rearward disconnect. Disconnect
fittings for radio, face heat, oxygen, anti-G suit hoses
are located on the front of the seat. The disconnects
separate during seat ejection, freeing the pilot's
personal leads and hoses from the airplane. Canopy
jettison and seat ejection sequence controls are in-
corporated in the interconnected seat handgrips for-
ward of the armrests. The canopy is jettisoned and
the seat armed for ejection by raising either of the
interconnected handgrips. Seat ejection ia accom-
plished by squeezing either of the seat catapult
triggers in the handgrips. Upward travel of the seat
trips the lap belt initiator which opens the safety
belt. The canopy can be jettisoned without arming the
seat for ejection by pulling up on the guarded canopy
alternate jettison handle located [orward oithe inertia
reel control handle on the left side of the seat. If
ejection is necessary and the canopy fails to jettison
after lifting the handgrips, or pulling up on the
canopy alternate jettison handle, ejection through the
canopy can be accomplished by squeezing the catapult
triggers. The seat is ground safetied against canopy
jettison and seat ejection by installing a red flagged,
ground gafety "T" pin in the left handgrip. The '"T"
pin prevents raising the handgrips and also prevents
pulling up the canopy alternate jettison handle. The
non-adjustable headrest, armrests, and calfguards
are located such asto afford maximum protection when
used correctly during ejection. The ejection seatis not
equipped with stirrups. Positioning the feet on the
rudder pedals will provide maximum clearance during
ejection and eliminate shock loads that would be im-
posed with the feet back against the caliguard of the
seat. See flgure 3-4. The seathandgrips, alter being
raised for canopy jettlson, can be grasped for cata-
pult trigger actuation with the arms down firm against
the armrests,
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CANGPY ALTERNATE
JETTISON HANDLE
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EJECTION SEAT HANDGRIPS

The two mechanically interconnected handgrips (figure
1-32), located forward ofthe armrests, are usedto ac-
tuate the canopy jettison initiator cartridge and are
normally stowed flush with the seat. When raised,
they actuate the canopy initiator cartridge, cock the
automatic belt initiator, lock the inertia reel, and
expose and cock the seat catapult triggers. Gas
pressure irom the canopy initiator actuatesthe canopy
remover. Lifting either handgrip will also lift the
other handgrip and jettison the canopy.

Nete

If canopy fails to jettison after raising hand-
grips, the canopy alternate jettisonhandle may
be pulled upwards to fire the canopy initiator,

When the handgrips are in the normal down position
they guard the seat catapult triggers and position the
trigger mechanisms in an uncocked condition. When
raised, the handgrips expose the triggers and cockthe
trigger mechanism.

WARNING

The handgrips are ground safetied by inserting
the red flagged, seat saiety "T" pin in a hole
in the forward end of the left handgrip. The
"T'" pin prevents raising either of the inter-
connected handgrips and prevents pulling up
the canopy alternate jettison handle. The "T"
pin should be removed prior to flight and re-
installed in left handgrip before leaving the
seat.

SEAT CATAPULT TRIGGERS

A seat catapult trigger {figure 1-32) is incorporated
into each ejection seat handgrip. The triggers are
used to fire the seat catapult initiator cartridges
to eject the seat from the airplane. Each trigger
fires an individual initiator cartridge and eachinitiator
supplies sufficient pressure to fire the seat catapult.

WARNING

Both initiators are connected by flexible pres-
sure hose to a common check valve located
behind the headrest. A single hose routes
pressure from the valve upwards to the cata-
pult. If necessary to disarm a seat that has
raised handgrips, the hose connecting the
check valve and catapult must be cut. See
figure 3-6.
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Note

If one of the hosea connecting an initiator and
check valve ig cut, the other initiator can still
eject the seat if its seat catapult trigger is
actuated.

Each trigger works independently of the other and
ejection can be accomplished by pulling up, or
squeezing either trigger. Normally the triggers are
guarded by the ejection seat handgrips and their link
mechanisms to the catapult initiators are uncocked
when the seat handgrips are in normal full down posi-
tion. When the handgrips are raisedto canopy jettison
position the catapult triggers are exposed and their
link mechanisms to the catapult initiators are cocked.

AUTOMATIC-OPENING SAFETY BELTS

In this airplane the pilot may encounter one of two
different automatic-opening safety belts, the MA-4
or MA-5. See figure 1-33. The primary purpose of
the automatic-opening safety helt is to extend the
maximum and minimum altitudes at which escape
may be successfully accomplished with the ejection
seat. In high altitude ejection (above 15,000 feet)
use of the automatic safety belt and parachute avoids
deployment of the parachute until altitudes of sufficient
oxygen are reached, The aneroid action of the para-
chute release mechanism delays the opening of the
parachute until the pilot free falls below the critical
aititude. In low altitude ejection, use of the automatic
system greatly reduces the time required for separa-
tion from the ejection seat and deployment of the
parachute, and consequently reduces the altitude re-
quired for ejection.

WARNING

Under no circumstances should the automatic
safety belt he manually opened prior to ejec-
tion, regardless of altitude.

MA-4 Safety Belt

The release of the MA-4 safety belt (figure 1-33) is
accomplished by manual operation by the pilot or by
gas pressure from a separate automatically controlled
gource, the M-4 initiator in the airplanes or
the M-12 initiator in the airplanes. The M-4
initiator opens the safety belt 2 seconds after ejection
while the M-12 initiator opens the safety belt 1 second
after ejection. This power source supplies approxi-
mately 1500 psi pressure through a 36-inch length hi-
pressure hose which actuates a piston inside the belt,
retracting the latch tongue and thus opening the belt.
This belt is designed so that the belt cannot be locked
until the automatic parachute lanyard key or the apare
key is inserted in the receptacle. H the automatic
parachute is used the automatic parachute lanyardkey
is inserted in the belt receptacle. If the automatic
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parachute is not used, the spare key attached to the
safety belt 13 inserted in the belt receptacles. When
the belt is manually opened, the key is ejected auto-
matically so that inadvertent actuation of the auto-
matic parachute will not oceur. During automatic
operation of the safety belt the key remains firmly
locked in the belt receptacle, thereby causing actua-
tion of the parachute timer knob asthe pilot separates
irom the seat.

WARNING

Be certainthe automatic parachute lanyard key,
rather than the spare key, isinsertedinthe re-
lease mechanism or the parachute will not
automatically open. The spare key should be
used only if the automatic-opening parachute is
not available.

MA-5 Safety Belt

The release of the MA-5 safety belt (figure 1-33) is
accomplished by manual operation by the pilot or by
gas pressure {rom a separate automatically conirolled
source, the M-4 initiator in the airplanes or
the M-12 initiator in the €] airplanes. The M-4
initiator opens the safety belt 2 seconds after ejection
while the M-12 initiator opens the salety belt 1
second after ejection, This power source supplies
approximately 1500 psi pressure through a 36-inch
length hi-pressure hose which actuates a piston within
the belt, releasing the right portion of the swlvel link
thus opening the belt. The right portion of the swivel
link is locked at all times to the automatic release
mechanism. The left portion of the swivel link is
manually locked into a conventional manual release
lever. To attach the shoulder harness straps and the
automatic parachute lanyard anchor tothe MA-5 safety
belt place both shoulder harness loops over the manual
release end of the swivel link, Place the automatic
parachute lanyard anchor over the manual release end
of the swivel link. Fasten the safety belt by locking
the manual release lever. No keys are necessary.
When the belt is manually opened the automatic para-
chute lanyard anchor is released 50 that inadvertent
actuation of the automatic parachute will not occur.
During automatic operation of the safety belt the
automatic parachute lanyard anchor remains firmly
locked on the swivel link, thereby causing actuation of
the parachute timer knob release as the pilot separates
{rom the seat.

WARNING

® The parachute lanyard anchor must be con-
nected in the proper manner or the pilot pro-
bably will not separate from the seat alter
ejection. For proper procedures, refer to
figure 1-33.
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® The automatic parachute lanyard anchor loop
need not be connected to the swivel link to en-
able closing of the manual release lever. How-
ever, lt must be connected to insure operation
of the zutomatic parachute.

CANOPY ALTERNATE JETTISON HANDLE

Refer to Canopy Alternate Jettison Handle, this section.

SHOULDER HARNESS INERTIA REEL HANDLE

The inertia reel handle (figure 1-32) is used to man-
ually lock or unlock the shoulder harness inertia
reel. When unlocked, the inertia reel permits normal
forward and alt movement of the pilot's shoulders.
When locked, the reel prevents forward movement
but, when the pilot leans aft, the reel automatically
takea up slack in the shoulder harness and locks the
harness in successive lock positions as the pilot leans
aft. When pushed forward, the handle detents in the
LOCK position and locks the inertia reel. When
pulled aft, the handle detents in UNLOCKED position
and unlocks the reel for normal forward and aft
movement, Acceleration and deceleration of 2 to 3
Yg's" will automatically lock the reel when the handle
is in UNLOCKED position and the reel will remain
locked until the handle is moved forward to LOCK
and moved back to UNLOCKED. The reel can be
manually locked during maneuvers, flightin roughair,
or as a safety precaution prior to a forced landing.
When ejection seat handgrips are raisedto jettisonthe
canopy, a control cable from the left handgrip will
lock the inertia reel if the inertia reel handle is un-
locked and the reel has not been automatically locked
by deceleration. Pulling up on the canopy alternate
jettison handle will not cause reel to lock and, if
reel lock is desired in this condition, it must be ac-
complished by the inertia reel handle,

Note

®The shoulder harness inertia reel is designed
for forward and aft acceleration. If violent
side movement is expected, the shoulder
harness should be locked manually, as side
loads will not automatically lock the inertia
reel.

®An inertia reel preflight check can be made by
moving the inertia reel handle from UN-
LOCKED to LOCK 'and back to UNLOCKED
and then pulling suddenly on the shoulder har-
ness straps. The reel should lock and a suc-
cession of releases of the harness straps
should result in a succession of locked reel
positions., The reel should unlock when the
handle is moved forward to LOCK and back to
UNLOCKED.
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SEAT ADJUSTMENT SWITCH

The three-position seat adjustment switch (figure 1-32)
15 mounted on the forward end of the right side of the
seat and 15 used to adjust the seat height. The switch
15 spring-loaded to the center OFF position, Holding
the switch in the UP position will raise the seat, and
holding the switch downward in the DOWN position will
lower the seat. When released, the switch returns to
center OFF position and the seat locks in the vertical
position at which the switch was released. The seat
adjustment switch requires 28 volt d-c power. The
seat cannot be manually adjusted in height andno for-
ward or aft adjustment is possible.

AUXILIARY EQUIPMENT

Information concernming the cockpit air-conditioning
and pressurization system, cockpit defrosting and anti-
ieing system, engine anti-icing system, communica-
tion and asscciated electronic equipment, lighting
eguipment, oxygen system, autopilot, navigation equip-
ment, photographic equipment, refueling systems and
miscellaneous equipment is supplied in Secticn IV
of this manual.
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PREPARATION FOR FLIGHT

FLIGHT RESTRICTIONS

Refer to Section V for detailed aircraft and engine
limitations.

FLIGHT PLANNING

The Appendix of Confidential Supplement, T.O. 1F
-101{R)A-1A is provided to determine fuel consump-

Section Il
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tion, correct airspeed, power settings, and altitude
for the intended flight mission.

TAKE-OFF AND LANDING DATA CARDS

Complete the Take-Off and Landing Data cards con-
tained in Section II Condensed Check List. Refer 1o
Part 0, Appendix I (T.O. 1F-101{R)A-1A) for detalled
instructions.

WEIGHT AND BALANCE

Refer to Handbook of Weight and Balance Data, T.O.
1-1B-40 (formerly AN 01-1B-40). Before eachflight,
check the {ollowing:

1. Check take-off and anticipated gross weight per-
formance data.

2. Check weight and balance clearance (DD Form
365 F).

3. Enter take-oll gross weight in item 26 of AFTO
Form 781-2 and check item 16 to assure that
main landing gear tire limitationswill not be ex-
ceeded. Refer to Section VII for detailed infor-
mation.

4. Make sure amount of fuel, oll, oxygen and speecial
equipment is sufficient for proposed mission.

Note

The liquid oxygen quantity gage should read
between 4 and 4 1/2 liters when the system is
fully charged. Do not be alarmed that the gage
does not read b liters since it is imposaible
to charge the liquid converter to 5 liters.
Use oxygen duration chart to determine dura-
tion of oxygen supply.
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CENTER FUSELAGE AND
WING AREA....

AFT FUSELAGE

T.0. 1F-101(R}A-1

NOTE

THE EXTERIOR TNSPECTIOM HAS BEEN LIVIDED INTO
THREE AREAS AS SHOWN DMLY THE RIGHT SIDE OF THE
AIRCRAFT 15 DISCUSSED, SIMCE THE INSPECTION OF
THE LEFT SIDE 15 ALMOST IDENTICAL TQO THE RIGHT
S5IDE EXCEFTIONS WOULD BE THE OXYGEN FILLER
DOOR, EXTERNAL POWER RECEPTAGCLES AND BELLOWS
INTAKE ON THE RIGHT SIDE. WHEN MAKING THE EX-
TERIOR INSPECTION CHECK ALL SURFACES FOR CRACKS,
DISTORTION, CANTED OR LOOSE RIVETS AND INDICA-
TIONS OF DAMAGE, CHECK FOR SIGNS OF HYDRAULIC,
FUEL, AND OIL LEAKS PARTICULARLY AT FILLER POINTS.

J\ FORWARD FUSELAGE ....

NOTE

THE CAMERA WINDOWS MAY
HAVE IMTERIOR COVERS INSTALLED
THAY MUST BE REMOVWD IF THE
CAMERAS ARE TO BE USED.

Figure 2-1 {Sheet 1 of 5 Sheets)
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FORWARD FUSELAGE {continued)...

BRAKE YALVE ARM NOSE GEAR WELL

1. ANGLE-OF-ATTACK TRANSBDUCER PROBE COVER
REMOVED, FROBE FREE OF PIRT OR DAMAGE, AND SET. [BOTH SIDES).

4, STATIC VENT GLEAR [BOTH SIDES}.
2 OBLIGUE TRI-CAMERA WINDOW COVER REMOVED. (BOTH SIDES).

4 NOSE EQUIPMENT BAY DOOES SECURE, LATCHES
LOCKED. (BOTH SIDES).

5. PITOT COVER REMOVED.
6. FORWARD OBLIQUE CAMERA WINDOW COVER REMOVED
7 RADOME SECURED AMD FREE OF EROSION.
8, VERTICAL TRI-CAMERA WINDOW COVER REMOVED,
9. IFF ANTENNA SECURE AND FREE OF DAMAGE.
10. AFT TRI-CAMERA BAY WINDOW COYER REMOVED.
11. VIEWFINDER WINDOW COVER REMOVED.

12, OXYGEM FILLER DODR-OXTGEN FILLER CAP BECURE,
VENT ANE BUILD-UP WALVE IN BUILD-UR POSITION,
EXTERNAL CANOPY EMERGENCY RELEASE LANYARD IN
PLACE AND SAFETY PIN REMOVED, CHECK OXYGEN
FILLER DQOR SECURELY FASTENED.

13 EMERGENCY BRAKE AJR BOTTLE SECURE, EMERGENCY
BRAKE PRESSURE GAGE 3000 PSI

14, EMERGENCY BRAKE VALYE ARM IN OFF POSITION, PULL
WIRE SECURE

15, MOSE GEAR STEERING UNIT HYDRAULIC LINES SWIVEL
FREELY FORE AND AFT.

16. NOSE GEAR DOOR HINGES AND DDOR UPLATCH
MECHANISM SECURE.

17. NOSE GEAR WARNING LIGHT LIMIT 5WITCH FREE OF DIRT.
18, NOSE GEAR SAFETY PIN REMOVED.

19, LANDHNG LIGHTS CONDITION,

70 STRUT FOR INFLATION.

21. THRE CONDITION, SLIPPAGE MARK AND TIRE INFLATION.
22. MP PIN INSTALLED.

1) NOSE GEAR HYDRAULIC LINES SECURE,

24. 5PLIT VERTICAL CAMERA ACCESS DOON AND CAMERA
WINDOW DOORS SECURE.

25, ELECTRICAL EQUIPMENT COMPARTMENT CIRCUIT
BREANERS—IN

26, ELECTRICAL EQUIPMENT ACCESS DOOR LOCKED.
27. HYDRAULIC EQUIPMENT ACCESS DOOR LOCKED,

Figure 2-1 (Sheet 2 of 5 Sheels}

Section Il
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CENTER FUSELAGE AND
WING AREA....

T -
CHECK:

28 RIGHT HINGED SPLITTER YANE SECURE
CHECK THREE BOLTS IN PLACE AND HINGE SECURE,

29, HYDRAULIC ACCESS DOOR {INSIDE DUCT) SECURE ALL
FASTEMERS PRESEMT AND SECURE.

30. DUCT SPLITTER VAMNE SECURE AND DUCT AREA CLEAR

31 LANDING GEAR EMERGENCY AIR BOTTLE 3000 PSt AND
UTILITY ACCUMULATOR AIR PRESSURE 1200 PSI

32 HYDRAULIC CAP SECURE AND ACCESS DOOR SECURE,
33. OIL TANK DIPSTICK SECURE AND ACCESS DOOR SECURE
34 UPPER CENTER FUSELAGE SKIN CONDITION.

35, LOWER ENGINE ACCESS DOORS SECURE,

36. MAIN GEAR WELL CONDITION FOR HYDRAULIC LEAKS
OR DAMAGE

37. MAIN GEAR INBOARD DOOR DOWN, CHECK DOOR
HINGE MECHAMNISM,

38. DROP TANK SERVICED |IF INSTALLED) VISUALLY CHECK
EACH TANK FOR FUEL LEVEL, \F QUANTITY |5
CQUESTIOMABLE, USE DIPSTICK TC DETERMINE THE
AMOUNT CHECK CAP SECURE AND DROP TANK SAFETY
PIN REMOVED

AFAL0-2014-1

Figure 2-1 (Sheet 3 of § Sheels)



EXTERIOR INSPECTION

E)) CENTER FUSELAGE AND
WING AREA {continued}....

39. GEAR UPLATCH HOQK DOWN.
40 GEAR WARNING LIGHT LIMIT SWITCH FREE OF DIRT.
41 GROUND SAFETY LOCK QUT

42 STORAGE CHAMBER PRESSURE INDICATOR PIN
{EXTENDED) 253035

43, GEAR COMPRESSION LINKAGE SECURE.
44, STATIC GROUND SECURE
a3 WHEELS CHOCKED

44, TIRE INFLATION, SLIPPAGE MARK AND CHECK
CAREFULLY FOR CUTS AND BRUISES,

47 GEAR DOORS SECURE AND FREE OF DAMAGE.
ag FLIPPER DOOR SECURE

4% WING LEADING EDGE AND S5TALL FENCE FOR DENTS OR
DISFIGURATION AND CHECK OVERALL SKIN CONDITION.

50 POSITION LHGHT AND WING TIP FREE OF DAMAGE.
41, AILERDON AND FLAP SECURE AND FREE OF DAMAGE,
52 TAIWPIPE FOR DENTS, CRACKS, OR FUEL ACCUMULATION

53 EXHAUST NOZILE POSITION, SEGMENT CONDITION,
AND SEGMENT LINKAGE SECURE

a4, CONDITION OF CONE AND AFTERBURNER
FLAME HOLDERS

Figure 2-1 (Sheet 4 of 5 Sheets)

T Q. 1F-101{R) A-1
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/ EXTERIOR lHSPE(ﬂOﬂL
T

T

0 AFT FUSELAGE AREA. ...

CHECK:

55 BLAST AREA PLATES AND RIVETS SECURE

38, SPEED BRAKE CONDITION AND POSITION

57 BELLOWS INTAKE CLEAR,

58 DRAG CHUTE DOOR SECURE, 5%
59, POSITION LMGHTS FREE OF DAMAGE. \,

60. RUDDER AND STAEILIZER CONDITION

NOW, COMPLETE THE LEFT SIDE VISUAL
INSPECTION, INCLUDING THE ITEMS PRE-
VIOUSLY SHOWN...

WHILE STANDING ON THE LEFT WING, LOOK FORE AND AFT AND CHECK....

61 POSITION LIGHT FREE OF DAMAGE.

62. AIR REFUELING RECEPTACLE DOOR SECURE.

63 FUSELAGE SKIN CONDITION

64 CELLS 1, 3, AND 3 FILLER CAPS IN PLACE AND SECURE.

63

62
61

WHILE STANDING ON THE LADDER, LOOK FORWARD AND CHECK....

53. AIR REFUELING PROBE DOQRS SECURE AMD NOSE SKIN
CONDITION

65. CONDITION OF WIND5SHIELD

Figure 2-1 (Sheet 5 of 5 Sheets)
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ENTRANCE

Cockpit entry and exit is gained by use of a metal lad-
der which hoaks over the left cockpit sill. NoKkick steps
or handgrips areprovided. See figure 2-2. Intheevent
that the ladder is not available for entry or exit some
alternate device, i.e., access stand, etc., should be
used.

PRE-FLIGHT CHECK

BEFORE EXTERIOR INSPECTION

Check AFTO Form 781 for engineering status andre-
lease. Note servicing eniries for proper amounts of
fuel, oil, hydraulic fluid and oxygen. Note drag chute
installed. For servicing points, see ligure 1-34.

RF A20-202

EXTERIOR INSPECTION

Figure 2-2 Perform exterior inspection as ocutlined in{igure 2-1.

EJECTION SEAT AND CANOPY CHECK

Note

The canopy must be fully opened and the ladder installed before com-
pleting the following checks:

1. Canopy safety pin - CHECK INSTALLED
Check that safety pin with red warning flag attached is properly installed through can-
opy emergency jettisoning mechanism.

2. Ejection seat safety pin - INSTALLED
Check that seat handgrips are in full down position and that seat safety pin with red
warning flag attached is properly installed through left handgrip.

3. Ejection seat quick-disconnects - CHECK PROPERLY MATED
Check quick-disconnect fittings; oxygen, anti-G-suit, radio, face heat, and ventilated
suit lines properly mated.

If a ventilated suit is not used, be sure that the suit line is secured to
the anti-G suit hose in the proper manner. See {igure 1-32. This is to
prevent a whipping action which may injure the pilot's legs and also
egliminate a hot air blast into the pilot's face on take-off.

2-7
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EJECTION SEAT AND CANOPY CHECK CONTINUED

4. Safety belt and shoulder harness - CHECK FREE
Check safety belt and shoulder harness Iree from being wedged or caught in other
cenirols.

5. Canopy condition - CHECK
Check for cracks in canopy and windshield glass, Check canopy seal condition.

6. Canopy safety pin - REMOVED
Canopy pin will be retained by ground crew, except on cross country mission when it
should be retained by the pilot.

INTERIOR INSPECTION
Upon entering the cockpit make the following safety checks:

1. Battery switch - OFF
2, Landing gear handle - DOWN
Manually check landing gear handle down.

Before External Power Is Connected

3. Publications and flight data - CHECK
Check that the radio charts, Pilot's Handbook-Jet and other necessary publications
are included and current.
4. Bafety belt and shoulder harness - FASTENED
a. Attach the shoulder harness and parachute lanyard to the safety belt.
b. Attach the "D" ring lanyard to the parachute "D" ring.

2-8
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INTERIOR INSPECTION  CONTINUED

10,

11.
12.

13.

14.

1s.

186.

17.
18.
18.

20,

21,
22,

Make sure the automatic-opening safety belt is properly fastened. The
safety belt should be pulled tight prior to tightening the shoulder har-
ness. Secure the automatic-opening parachute lanyard anchor to the
safety belt and check the "D" ring lanyard hooked to the parachute "D"
ring to insure proper operation of this equipment. Refer to Automatic-
Opening Safety Belt in Section I and Low Altitude Ejection in Section III.

Seat - ADJUST
Turn battery switch ON to supply electrical power to seat adjustment motor. After ad-
justing geat, return battery switch to OFF.
Rudder pedals - ADJUST
Adjust rudder pedals as desired by use of hand crank located on pedestal.
Stick grip - CHECK
Check stick grip [Irmly attached.
Anti-G suit pressure regulating knob - AS DESIRED
Adjust G-suit pressure setting on HI or LO as desired.
Emergency camera door switch - NORMAL
Check emergency camera door switch in NORMAL position, guard closed.
Photo compartment temperature control panel - CHECK @
a. System master switch - ON
b. Forward compartment temperature switch - AUTO
c. Aft compartment temperature awitch - AUTO

The system master switch should be ON and the forward and aft tempera-
ture switches should be in the AUTO positionat all times to prevent the
accumulation of moisture in the cameras and camera compartments.

AN/APS-54 power switch - OFF
Drift computer control knob - CHECK €D
Set drift computer control knob as required.
8plit vertical station control panel - CHECK
a. Mode switch - Set as briefed.
b. Frame counter - Set total,
Tri-camera station control panel - CHECK
a. Mode switch - Set as briefed,
b. Frame counter - Set total,
Forward camera station control panel - CHECK
a. Mode switch - Set as briefed.
b. Frame counter - Set total,
Camera master control panel - CHECK
a. Power switch - OFF
b. Ready switch - OFF
c. Qperate switch - OFF
d, Exposure switch - Set as briefed.
€. Transport switch - Setashriefed.
Fuel transfer selector switch -~ FUS
Fuel quantity gage-tank selector knob - TOTAL
Pitch-up warning pusher switch - ON
Check pusher switch guard safety wired ON.
Pitch-up warning horn switch - ON.
Check horn switch guard safety wired ON.
Fuel pumps switch - NORMAL
UHF radic - QFF

Section 1)
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INTERIGR INSPECTION  CONTINUED

23,
24.
25,
24.
27.
28.
29.
30,
31.
a2.
3a.
34.
39.
36.
317.
38.
39.
40.
41.
42.

43.
44,
45.
48.

47,
48.

50.
51,

92.

33.

54.
55.
56.

Drag chute handle - IN AND SECURE
Wing fap lever - RETRACT
Landing lights switch - OFF
Clrcuit breakers - IN
Refuel switch - NORM €])
Fuel transfer switch - NORM
Tank jettison switch - NORM
Emergency tank jettison switch - NORM @@
Throttles - CLS'D
Speed brake switch - NEUTRAL
Rudder trim switch - NEUTRAL
Engine master switches - QFF
Engine gstart switches - QOFF
Fuel control system switches - NORMAL
Antenna selector switch - UPR
Emergency air brake handle - IN PLACE AND SECURE
Emergency gear extension handle - IN PLACE AND SECURE
Landing gear handle - DOWN
Emergeney speed brake switch - NORMAL
Viewfinder control panel - CHECK
a. Drift switch - Neutral
b. Filter switch - As desired
¢, Grid i{llumination control knob - OFF
d. View selector knob - As desired
Turn switch ~- NORMAL
Radar warning switch - BOTH
Airspeed and Mach indicator - SET
Set airspeed index pointer on Go-No Go speed
Altimeter - SET
Clock - BET
Drift computer control knob - AS REQUIRED
Photo compartment temperature control panel - CHECK ¢BDP
a. System master switch - ON
b. Forward compartment temperature switch - AUTO
¢. Aft compartment temperature switch - AUTO

The syatem master switch should be ON and the forward and aft tempera-
ture switches should be in the AUTO position at all times to prevent the
accumulation of moisture in the cameras and camera compartments.

Vertical velocity indicator - CHECK
Check vertical velocity indicator needle positioned on zero.
Accelerometer - SET
Depress push to set knob and note all three indicating pointers at 1 "g" position.
Viewfinder - CHECK
Check viewfinder lena clean and free of damage. Check scope head secure and that
scope filter is available.
Pressure ratio gages - SET
Set crulse and take-off ratio values in pressure ratio gage windows and check that
corregponding cuter pointer markers agree with each value. See [lgure 2-5 for engine
pressure ratio gage settings.
External tank emergency release handle - IN PLACE AND SECURE (Q¥BED
Boom IFR switch - RETRACT
Probe IFR switch - RETRACT (DD
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INTERIOR INSPECTION  CONTINUED

57. Battery switch - OFF
58. Generator switches - CHECK ON
58. Oxygen quantity gage - CHECK
Check that oxygen quantity ls sufficient for intended mission. Refer to Oxygen Duration
~— chart, figure 4-15.
60. Oxygen regulator lever - 100% CXYGEN
Refer to Oxygen System Preflight Check, Section IV.
61. Oxygen emergency lever - NEUTRAL
62. Omxygen supply lever - ON
63. Oxygen supply pressure gage - 70-100 PSI
64. Cabin pressure swlich - NORMAL
65. Pitot heat switch - OFF

Be sure the pitot heat switch is OFF prior to having external power
connected to prevent damaging pitot head.

66. Windshield anti-icing switch - LOW

67. Windshield blower switch - OFF

68. Cabin air temperature knob - CLIMATIC
Set cabin air temperature knob to produce desired temperature for existing climatic
condition.

~— Note

On hot and humid days, the cabin air temperature knob may be positioned
to RAM AIR & DUMP toprevent excessive fogging within the cockpit dur-
ing take-off

69. Air control lever - CLIMATIC
Position air control lever to direct air flow as desired for existing climatic condition.
70, VHF navigation radlo power switch - OFF
T71. Standby compass light switch - OFF
T2, Face heat knob - QFF
73. Autopilot - OFF
Check the following autopilot controls:
a. Altitude switch - OFF
b. Localizer switch - OFF
¢. Approach switch - OFF
d. Damper switeh - OFF
74, SIF control panel - AS DIRECTED
75, IFF master control knob - OFF
76. J-4 directional indicator controls - CHECK
a. Control knob - MAG
b. Latitude knob - SET
77. Lights - CHECK
Set all interior and exterior light controls as the mission requires.
S 78. Spare lamps - CHECK
78. Camera circult breakers - IN
80. Check availability of flashlight if required.
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INTERIOR INSPECTION CONTINUED
With External Power Connected

81. Fuel quantity gage - CHECK
Turn fuel guantity gage tank selector knob to all posltions and check fuel quantity.
Return to #2 cell,
82. Aux full fuel indicators - CHECK ¢BEDXD
Depress aux FULL CHECK button to check auxiliary fuel tanks full.
83. Landing gear indicators - CHECK
a. Check the three (red) landing gear indicator lights - QUT
b. Check the three (green) landing gear indicator lights - ON
84. Wing flap position indicator - CHECK
Check flap position indicator showing flaps up.
85. Fire warning system - CHECK
Check operation of fire warning lights.
86, Pitot heat switch - CHECK
Check operation with ground personnel and return switch to OFF.
87. Ground position indicator - CHECK
Set ground position indieator controlas on appropriate mission condition values.
a. Depart switch - STANDBY
b. Latitude switch - SET
¢. Longitude switch - SET
d. Wind direction knob - SET
€. Wind force knob - SET
f. Vartation knob - SET
88. Warning lghts - CHECK
To test the warning llghts dimming eircuits, the instrument lights knob must be ON,
the warning lights test switch held depressed, and the dimming switch depressed.
The warning lights should revert to bright when instrument lights knob is turned OFF,
89. Communication and navigation equipment - CHECK ON
90. IFF control panel(s) - SET AS BRIEFED
91. Cockpit lights - CHECK
a. Primary-secondary switch - SECONDARY
b. Instrument light knob - ON
¢. Console floodlights knob - ON
d. Utility light knob - ON
e. Primary-secondary switch - PRIMARY
. Instrument panel light knob - ON
g. Console floodlights knob - ON
h. Console light knob - ON
i. Thunderstorm light knob - ON
j. Compass light switch - ON
82. Exterior lights - CHECK
Check navigation lights in STEADY, FLASH, BRIGHT, and DIM positions. Check land-
ing and taxi lights. Receive acknowledgement from ground crew that these lights are
operational.

MNote

Steps 81 through 82 may be accomplished during Before Taxiing pro-
cedures since the external electrical power source may not be avatlable.

BEFORE STARTING ENGINES of personnel, aircraft and vehicles. See figure 2-3.

The rotational planes of the engine and starter
Before starting engines, be sure the wheels are turbine wheels (marked by a red stripe on fuselage)
chocked and the danger areas fore and aft are clear should be clear of personnel,

2-12
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engine damage. Start the engines with the nose intoor
WARNING at right angles to the wind, as exhaust temperatures
may be aggravated by tail wind.

Suction at the intake duct is sufficient to kill WARNING
e or severely injure personnel drawn into or
pulled suddenly against the duct.
Danger areas aft of the aircraft are created
Whenever practicable startand runup engines onpaved by high exhaust temperature and velocities.
surface to minimize the possibility of forelgh ob- The danger increases with afterburner op-
jects belng drawn into the compressor with resultant eration. See figure 2-3.
STARTING ENGINES
- Note
Either engine may be started first, however, this procedure establishes
the left engine (#1) first.
1. Throttles - CLS'D
2. External compressed air source - CONNECTED
Check proper external compressed air source is connected to starter system and that
sufficient air pressure is available (35 psl indicated from ground crew).
3. Left engine master switch - ON
4, Left engine start switeh - START
Momentarily actuate left engine start switch to START - then release.
N
The starter is limited to 1nuous operation during any
filve minute perind.
5. Qil pressure gage - CHECK
Watch for oil pressure indication as engine rpm begins to raise.
8. At 12-16 percent rpm, advance left throttle to IDLE.
Notw
Start should be evident by rise in exhaust temperature within 20 seconds
after throttle is moved to IDLE.
7. Fuel flow indicator - CHECK
Fuel flow will indicate approximately 850 1bs. per hour.
8, Exhaust temperature gage - CHECK
Exhaust temperature should not exceed the maximum starting temperature limits during
— transition period to ldle range (55-65% rpmy).
Noie
After engine reaches idle rpm, the exhausttemperature will recede to a
temperature below maximum idle limits. The normal starting tempera-
N ture is 250° - 400°C. In no c¢ase should the starting temperature ex-
ceed maximunr starting limits. Refer to figure 5-4, Section V.
8. Qll pressure gage - CHECK
Qll pressure should be within limits.
S
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e DANGER AREAS

300°F —455 MPH

200°F— 210 MPH
150°F— 105 mpPH

125°F— 70 MPH

1000°F =1 160 MPH — k

600°F — 410MPH \ i -
400°F -200mPH “

300°F — 125MPH
B! H# AT HIGH POWER SETTINGS,
ol THE DANGER AREA AROUND

THE INTAKE DUCTS MAY

110°F— 50MPH

200°F — 55MPH NN EXTEND AS FAR AS FOUR
N | FEET AFT OF THE DUCT LIP.
150°F ~ 30MPH ' X w
AT il
‘1‘5 '._. :. N . : L. .\Q“'
'.'. ‘* . 3
X S\
0
Ot
“\h QO\N

350° F 200 mpH
250° F=140MPH -~
150°F =70 MPH
125° F— 40MPH

o
0 F WARNING

IF BLAST DEFLECTOR IS NOT AVAILABLE
MAKE S5URE AREA BEHIND AIRPLANE
I5 CLEAR FOR AT LEAST 300 FT.

RFAZ0-20%C

Figure 2-3
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STARTING ENGINES conTinueD

Ii throttle is inadvertently retarded to CLS'D, a flame-out will occur
immediately. DO NOT REQPEN throttle as relight is impossible and
regultant fuel flow creates a fire hazard in afterburner section of the
engine.

10. Hydraulic pressure gages - CHECK
With one engine started, both hydraulle pressure gages should read within normal. The
hydraulic pressure warning light will remain illuminated until the other engine is started
and both hydraulic systems are operating properly. Reduce hydraulic pressure through
control movement and watch recovery rate for proper pump operation.

11. Startremaining engine as indicated in steps 3 thru 9.

WARNING

A "hot start" may be anticipated by watching the exhaust temperature
gage. If an abrupt rise intemperature isnoted or normal starting limits
are exceeded, the engine should be shut down immediately.

® Should the engine fail to light-off within 20 seconds after placing the
throttle to IDLE, the start should be aborted. The failure to light-off
will be indicated by: No rise in exhaust temperature, no increase in
rpm, no sound of combustion or abnormally low fuel flow. Shut down
engine and actuate stop-start butiton. After engine stops rotating,
allow 30 seconds for fuel drainage and perform Engine Clearing Pro-
cedure (asoutlined in this section) prior to attempting another start,

® After ignition, if engine rpm does not increase to the idle range (55-65
percent rpm) but remains at some Intermedlate speed, and the exhaust
temperature remains at a figure below maximum, the engine has made a
false start. Shut down the engine and actuate stop-start. After en-
gine stops rotating, allow 30 seconds for fuel drainage and perform
Engine Clearing Procedure (as outlinedin this section) prior to attempt-
ing another start.

ENGINE CLEARING PROCEDURE

If for any reason other than hot starts, an unsatisfactory start is made, the engine should be
cleared prior to attempting another start.

Check external electrical and compressed air sources connected,
Throttles - CLS'D
Check throttle completely closed.
3. Engine master switch - QFF
4. Engine start switch - START
Move engine start switch momentarily to START, then release.
5. Allow engine t¢ crank for approximately 20 seconds, then move start switch to STOP
START and release.
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ENGINE GROUND OPERATION

After satisfactory etarts are accomplished, allow the
engines to ldle until instrument readings stabilize.
No engine warm-up is necessary. As sooh as the
engines gtabilize at idle speed with normalgage in-
dications, the throttles may be opened to full power.

BEFORE TAXIING

1, External electrical power and starter compressed air sources - DISCONNECTED
Have starting external electrical and compressed air sources disconnected and check
generator warning lights out.

Note

Generator warning lights will not go out until the power selector switch,
located In the external power receptacle access, has been placed in the
GEN position by the ground crew.

2. Transformer-rectifier - CHECK
With battery switch OFF, depress any press-to-test warning light. Illumination of the
light indicates transformer-rectifiers are operational.

3. Battery switch - ON

4, Hydraulic gages - CHECK
Check hydraulle gages for normal indications. Rapid stick movement (from right to
left) will result in a pressure drop indication on each system gage. Visually check con-
trol surface movement.

5. Pitch-up warning system - CHECK

Note

In gusty or high wind conditions, it may be necessary for the ground
crew to hold the probes in the desired positiona,

a. Control stick - AFT OF NEUTRAL
b. Pitch-up warning test button - HOLD DEPRESSED
Depressing the test button will energize the warning horn and engage the pusher.
¢. Pusher release switch - DEPRESS
Depressing the release switch will disengage the pusher but the warning horn will
continue until the test button is released.
d. Pltch-up warning out light - CHECK
Press-to-test the pitch-up warning out light.
6. Speed brakes - CHECK
Open and close speed brakes and check operation. Obtainground crew signal that speed
brakes are fully closed.
7. Wing flaps - CHECK
a. Check flap lever - EXTEND
b. Check flap indicator on landing gear control panel. Cbserve ground crew signal that
flaps are down.
8. Autopilot - CHECK

Allow 2 minutes warm-up before autopilot operation.

a. Damper switch - ON
The damper switch is normally retained inthe ON position throughout all phases of
flight. With the damper switch ON, the damper will operate even though the auto-
pilot is disengaged.
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BEFORE TAXIING cONTINUED

b. Turn knob centered, check in detent.
c. Engage switch - ENGAGE

Note

Autopilot will not engage if turn knob is not in detent or if pitch control
wheel is rotating due to a fore or aft movement of the control stick.

d. Rotate turn knob right and left and note corregponding aileron movement. No right
and left stick movement will oceur with turn knob movement. Replace turn knob to
detent.

e, Rotate pitch trim control wheel fore and aft and note corresponding stick movement.

i. Overpower the autopilot by applying aft stick force. Note force required (approxi-
mately 25 pounds). Auto trim indicator shows nose-up mistrim condition.

Nots

In overpowering autopilot, stick vibrations will be encountered due to
overpowering of stabilizer servo motor clutch.

g. Actuate the autopilot release switch on the control stick; engage switch will move out
of the ENGAGE position.
h. Altitude switch - OFF
i. Localizer switch - OFF
j. Approach switch - OFF
9. Windshield anti-icing switch - LOW

10, Take-off trim - ADJUST
Hold take-off trim button depressed until illumination of light indicates airplane is
trimmed for take-off.

11, Seat safety pin - REMOVED
Pull seat safety pin from handgrip and stow in accessible place.

WARNING

DO NOT pull up on handgrips. Seat and canopy ejection systems are
fully armed when safety pin is removed.

TAXIING

1. Taxi area - CLEAR

Check taxi area clear of personnel and other obstructions. Check jet blast area before
applying taxi power.

2. Chocks - REMOVED
Give ground crew positive signal for the removal of chocks.

When chocks are pulled, have feet on brakes since there is no parking
brake on the aircraft.

3. Brakes - CHECK
After initial roll, apply brakes and check operation.
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MAIN GEAR
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PIVOT RECOMMENDED MINIMUM
POINT

SURFACE WIDTH
e s e e e e e ae aw

Figure 2-4

A/
P

—=—



T.Q. 1F-101(R}A-1

TAXIING CcONTINUED

Do not exceed 25 knots while taxiing to prevent excessive tire wear and
brake heat.

4, Once the aireraft is rolling, it ¢anbe taxied on hard surfaces at idle power ranges.

® Since "brake feel” 13 difficult to sense in aireraft with a power brake
system, 1t is possible for the pilot to inadvertently "ride” the brakes
while taxiing. Be careful not to skid the tires as they may cause a
blowout and damage to the landing gear.

®With the canopy open, keep speed below 75 knots to prevent damage to
canopy operating mechanism.

®Maintain a minimum distance of 125 feet from the exhaust blast of an-
other airplane that is operating at military thrust and 200 feet from the
exhaust blast of an airplane that is operating at maximum thrust to
prevent damage to the canopy.

5. Nose pear steering system - CHECK
Depress nose gear steering button on control stick and attempt slight turns to check
nose gear steering. Use nose gear steering to the fullest to minimize use of brakes.

While taxiing, do notattempt turns in excess of nose gear steering limita
(40° either side of center) due to imposing exceasive tire wear. See
figure 2-4.

8. Flight instruments - CHECK

Check flight instruments for correct operation while taxiing.
7. Minimize taxi time to decrease fuel consumption.

The canopy should be closed and adequate distance between aircraft
maintained during formation taxiing. An open canopy may become
damaged from jet blast.

BEFORE TAKE-OFF
PRE-TAKE-OFF AIRCRAFT CHECK

~— After taxiing to the take-off position, allow the alrcralt to roll straight ahead to assure nose
gear alignment. Brake the. aircraft and complete the following checks:

1. "D" ring lanyard - HQOKED
Check "D ring lanyard hooked to parachute "D ring.

Section I
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PRE-TAKE-OFF AIRCRAFT CHECK  CONTINUED

2. Safety belt and shoulder harness - CHECK
Check automatic parachute key or safety belt key properly inserted.
3. Shoulder harness inertia reel handle - UNLOCKED
Check for complete freedom of movement to reach all controls.
Visually check seat safety pin removed.
Personal equipment leads - CHECK
Check all equipment leads properly attached and that they ereate no obatruction to
movement.
6. Flight controls - CHECK
Manually check{light controls for freedom of movement and that oxygen and G-sult hoses
do not interfere with stick movement.
Wing flap lever- EXTEND
Canopy - CLOSED
Check canopy unlocked warning light out. In the @ airplanes, check canopy defogging
ducts mate.
9. Take-off trim light - CHECK
Depress take-off trim button until take-off trim light illuminates.

PRE-TAKE-OFF ENGINE CHECK

® Check the engines individually because the engines develop enough thrust
to slip the tires on their rims if both engines are run up together and
maximum braking is applied.

®Exercise care in positioning aircraft on runway for pre-take-off engine
cheek during formation operations. Clearance should include 125 feet at
OPEN (MIL} power setting and 200 feet at AFTERBURNER {MAX) power
getting. Try to stagger aircraft position so that no aircraft is directly
behind another and insure canopy closed and locked. See flgure 2-3 for
exhaust danger areas.

1. Emergency fuel control system - CHECK
a. Lelt throttle - IDLE
b. Left fuel control switech - EMERG.

Note

Slight fluctuation in fuel flow and a drop in rpm at IDLE position indi-
cates the emergency fuel control system isoperating properly.

c. Left fuel control switeh - NORMAL
Recheck fuel flow fluctuation to insure that the normal fuel control system is op-
erating properly,
d. Check right engine as outlined ahove.
2. Engine power - CHECK
a. Left throttle - OPEN
b. Engine pressure ratio gage - CHECK

When engine speed has stabilized, the gage pointer should fall within the
arc of the take-off index marker,
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PRE-TAKE-OFF ENGINE CHECK  CONTINUED

If the gage pointer does not fall withinthe prescribed limits, thruat out-
put is not correct and take-off should not be made.

¢, Check all engine instruments within limits.
d. Left throttle - IDLE
e. Check right engine as outlined above.
3. Pitot heat switch - CLIMATIC
Just prior to lining up for take-off, position pitot heat switch as climatic conditions

require.

warm-up time for pitot heat is approximately one minute at 32°F.
Allow sufficient time if taking off in freezing rain or other visible
molsture with temperatures at or near freezing.

TAKE-OFF

NORMAL TAKE-OFF
Note

®The procedures set forth produce the results shown in the Take-Of
Charts, Part 2 of Appendix I.

®When large puddles of water are present on the runway, it is possible
to get compressor stalls and afterburner blowout inboth engines during
take-off at speeds from 80 to 100knots. Thisis caused by water thrown
into the engine intakes from wakes created by the nose wheel.

. Brakes - APPLIED
Throttlea - 80% RPM
. Instruments and warning lights - CHECK
Recheck the Instruments for proper Indications and check that all warning lights are out.
. Noge gear steering - ENGAGED
Brakes - RELEASED
. Throttles - OPEN

L3 Ba =
.

@ o

Note

®Shifting throttles outbeard from the OPEN position ignites the after-
burners for Maximum Thrust take-off.

®Under standard day conditions or with lower temperatures, extremely
rapid acceleration will be experienced during afterburner take-off.
Therefore, it 15 recommended that afterburners NOT be used on initial
checkouts except when Military thrust would result in an excessive
take-off roll (high runway temperatures, short runways, or high field
elevation).

7. Use nose gear steering for directional control until the rudder becomes effective at ap-
proximately 70 knots LAS.
8. At 150 knots, ease the nose gear off the runway,
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NORMAL TAKE-OFF
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CONTINUED

1.0. 1F-101{R} A-1

WARNING

Do not rotate the aircrafttoan extreme nose high attitude or the aircraft
may take-off in a semi-stalled, out of control condition.

9. The aircraft (clean) will fly off at approximately 165 knots IAS.

122
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115
m
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104
100
97
23
90
85
8

75
72
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64
b1
57
54
S0
46
43
K}
36
32
28
25
2
19
14
10
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Nose gear lift-off and take-off speeds must be increased appropriately

for heavy gross weight conditions.

TAKE-OFF SETTING
INDEX (MINIMUM)

1.82
1.83
1.84
1.86
1.87
1.68
1.90
1.91
1.93
1.94
1.95
1.96
1.98
1.99
2.00
202
2.03
2.04
2.06
2.07
2.09
210
M
213
214
2.16
217
219
.20
212
223
2.25
227
228
230
2.3

Figure 2-5

1.87
1.88
1.89
1.91
1.92
1.93
1.95
1.9
1.97
1.99
2.00
2.0
2.03
204
2.05
2.07
2,08
209
1
212
213
2.15
216
2.18
219
2
2.22
224
2.25
227
2.28
230
p ||
2.33
2.35
2.38

MINIMUM RUN TAKE-OFF

A minimum runtake-offisthe same asa normal after-
burner take-off in this airplane.

CROSSWIND TAKE-OFF
Under crosswind conditions, the alrcraft tends to
"weathervane” into the wind immediately after re-

leasing the brakes. Nose gear steering must be
utilized to maintain directional control until the rudder

HEAVY GROSS WEIGHT TAKE-OFF

A heavy gross weight take-off is accomplished in the

heavy gross weight take-offs be made with afterburner.
Main landing gear tire failure becomes critical with
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GROSS
(CLEAN)

NOTE
NOSE GEAR LIFT-OFF AND TAKE-
OFF SPEEDS MUST BE INCREASED
APPROPRIATELY FOR HEAVY GROSS
WEIGHT CONDITIONS,

WARNING
Figure 2-6

AFTER TAKE-OFF~CLIMB
When definitely airborne:

1. Landing gear handle - UP
Check the gear position indicators OUT and the gear handle warning light OUT.

Landing gear and gear doors should be completely up and locked before
gear limit airspeed is reached, otherwise excessive air loads may dam-
age gear mechanisms and prevent subsequent operation.
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AFTER TAKE-OFF-CLIMB CONTINUED

2. Wing flap lever - RETRACT
Flaps up before reaching flap limit airspeed. Check flap indicator.
3. Accelerate to best climbing speed.
Accelerate to climbing speed in a climbing attitude rather than leveling the aircraft to
obtain climb speed. Intercept climb schedule at 6000 to 10,000 feet.
4. Throttles - OPEN
As soon as added thrust is no longer needed, turn off afterburner.

Note

® \ilitary thrust 18 recommended for maximum range climb when climb-
ing time to altitude is not important. Refer toClimb charts ih Appendix
I of the Confidential Supplement, T.0. 1F-101(R)A-1A, for rate of climb
and fuel consumption.

® During climb, it may be necessarytoplace antenna selector switch to the
LWR position to maintaln ground communications.

®Position the fuel gage to monitor cell #2 throughout climb to assure
proper fuel transfer. Upon leveling off and as soon as Military thrust
or less is used, check cells 1, 4 and 5 for proper transfer and then
monitor TQTAL throughout remainder of flight.

5. '"D" ring lanyard - DISCONNECTED AND STOWED

WARNING

It is imperative that the D" ring lanyardis disconnected at a safe lti-
tude, If the lanyard is left attached to the parachute "D" ring and high
altitude ejectlon becomes necessary, the pllot may be seriously or
fatally injured since the parachute will open immedlately upon separa-
tlon {rom the seat.

6. Visually check seat safety pin - REMOVED

7. Oxygen regulator diluter lever - NORMAL OXYGEN
Return lever to NORMAL OXYGEN unless carbon monoxide ¢ontaminatlon is suspected.

WARNING
Excessive use of 1009 oxygen so depletes the oxygen supply that flight
hecomes hazardous.

8. Cabin air temperature knob - AUTOQ
9. Upon reaching level off, auxiliary fuel switch - ON

CLIMB order to malntaln the best climb speed. Refer toClimb
Charts, Part 3 of Appendix L.

Due to the rapid acceleration of the aircraft climb CRUISE

speed is usually attained in one minute or less (depend-

ing on the temperature) after brake reélease. After Cruise control data for various gross weights and sev-

the landing gear ar ' flaps are retracted, the nose eral configurations are contained in Appendix I of the

must be rotated to a relatively high climb angle in Confidential Supplement, T.Q. 1F-101{R)A-1A.
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FLIGHT CHARACTERISTICS creasing the dive angle until limit airspeed and/or
Mach number 1s reached.

Refer to Section VI for information regarding flight

characteristies.

Note
DESCENT
Prior to rapid descent, move air control lever
Circumstances may arise which require afastdescent to DEFROST to prevent fogging of canopy and
from high altitude. This may be accomplished by in- windshield,

BEFORE LANDING

Camera master control switches - OFF
Fuel quantity - CHECK
a, Check fuel quantity remaining.
b. Monitor #2 cell.
¢. Alrapeed index pointer - SET
- 3. Hydraulic pressure gages ~ CHECK
Check both hydraulic systems pressure for normal indication.
4. Cabin air temperature knob - CLIMATIC
5. Autopilot engage switch - OFF
6. Safety belt and shoulder harness - CHECK
Check safety belt and shoulder harness tightened.
7. Shoulder harnegs inertia reel handle - UNLOCKED
8. "D'" ring lanyard - HOOKED
Before entering pattern, check that the "D" ring lanyard is connected to the parachute
"D" ring.

Do not lower landing gear in turns or pull-ups as the "g's" encountered
may darnage the landing gear mechanism.

LANDING

NORMAL LANDING

Note

®The procedures set forth produce the results shown in the Landing
Distance Charts in Part 8 of Appendix I

"

® Approach speed and touchdown speed gquoted above are for a clean air-
plane with 3000 pounds of fuel remaining, These speeds must be in-
creased with heavier landing pross welghts, Refer to Landing Speeds
Charts, Part B of Appendix 1.

=]
.

Enter traffic pattern

Adjust power to maintain 350 knots and pattern altitude.
. Break - 350 KNOTS IAS
. Throttles - 80% MINIMUM
Speed brake switch - QPER
At 250 knots, speed brake switch - CLOSED
Landing gear handle - DOWN

Lower gear on downwind below 250 knots IAS,
. Wing flap lever - EXTEND
Turn base leg approximately 2 miles from runway.
Base leg airspeed - 220-230 knota IAS

o LN oo L) B
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NORMAL LANDING CONTINUED

Section i

10, Turn final approximately 2 miles from runway at 800 feet altitude and establish a

21/2° - 3° glide slope angle.

11, Establish final approach speed - 170 knots IAS
Maintaining 170 knots IAS and a 2 1/2° - 3° glide slope angle provides a mild rate of
descent (approximately 900 fpm) and will permit touchdown within the first 1000 feet -

of runway.
12. After flare-out, throttles - IDLE.

WARNING

Do not attempt to flare or “chop’ power prior to erossing the end of the
runway because the aircraft decelerates rapidly with throttles retarded

to IDLE.

13. Speed brake switch - OPEN
14. Touchdown -140-150 knots IAS
15. Drag chute - DEPLOYED

16. At 110 knots, lower nose gear to the runway.

17. Nose gear steering - ENGAGED
18. Employ normal braking technique.

WARNING

Brakes should be used with extreme caution above 110 knots because of
the danger of blowing a tire. Above 110 knots, aercodynamic braking

is much more effective.

Normally very light braking is required with the drag chute deployed.
Some braking may be required for slowing the airplane to turn-ofi
speeds. Ease off the brakes below 20 knots to prevent landing gear

chatter.

CROSSWIND LANDING

Carefully compensate for crosswinds in the traffic pat-
tern to guard againstundershooting or over shooting the
final turn. On final approach, use wing low and crab
combination to maintain course. Maintain normal ap-
proach speed aligning airplane with the runway just
prior toflare-out. After touchdown, lower nose gear to
the runway as soon as possible and apply forward
stick to insure nose gear steering engaged. With the
nose gear held off, the aircraft's "weathervane" effect
may hot be correctable with full rudder at airspeeds
below 100 knots. U necessary, the drag chute may be
deployed, but only after the nose gear ison the runway.

Use of the drag chute severely intensifies the "weather-
vane" effect and should not he deployed if conditions
permit, under crosswind conditions where effective
crosswinds are in excess of 20 knots. Utilize nose gear
steering to maintain directional control during landing
roll.

HEAVY GROSS WEIGHT LANDING

As landing gross weight increases, the landing pattern
should be expanded and approach and touchdown speeds
should be increased accordingly. Follow procedures
outlined in Landing Pattern Diagram, figure 2-T, add-
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ing 5 knots to quoted airspeeds for each 1500 pounds
over normal landing gross weight, i.e., a clean air-
plane with 8000 pounds of fuel remaining, final ap-
proach speed would be 180 knots and touchdown speed
would be 150-160 knots IAS.

Airspeeds quoted in Landing Pattern Diagram
are for airplane innormal landing gross welght
configuration (clean airplane with 3000 pounds,
or less, of fuel remaining).

MINIMUM RUN LANDING

In order to reduce landing roll to a minimum, fly a
normal pattern and maintain recommended final ap-
proach speed as closely as poasible. During flare-
out, open the speed brakes and retard throttles to
IDLE. Do not make these changes prior to flare-out
because the rapid deceleration characteristics may
cause the aircraft to stall. Touchdown asnear the ap-
proach end of the runway as possible and deploy the
drag chute. After the drag chute is deployed, raise
the nose to an indlcated pitch attitude of approximately

GO-AROUND

T.0. 1F-101 (R)A-1

+13° to take advantage of the high aerodynamic drag.
Do not exceed a pitch attitude of +15° as the tail may
acrape the runway. Atapproximately110knots, gently
lower the nose gear to the runway and employ maxi-
mum braking technique. Ease off the brakes at ap-
proximately 20 knots to prevent landing gear chatter.

WARNING

It is inadvisable to shut down an engine during
landing roll. The negligible thrust created by
the engine during idle operation will not add
materially to the landing roll during a minimum
run landing, and in addition offer s the increased
hazard of poseible loss of remaining utility
hydraulic pump and consequent loss of braking.

WET RUNWAY LANDING

The procedure to be followed when landing on a wet
Tunway is essentially the same as that set out for the
minimum run landing. The brakes should beused with
caution as hard braking on wet runways may cause
dangerous skidding or fishtailing.

The decigion to go-around should be made as early as possible. See figure 2-8. Approximately
500 pounds of fuel is consumed during a typical go-around. If decision is made to go-around,

proceed as follows:

1. Throttles - AS REQUIRED

Advance throttles to OPEN or AFTERBURNER as required to check sink rate.

®Due to excesaively high fuel consumption, afterburner should be used
only in emergencies if total fuel remaining is below 3000 pounds,

® The afterburner can be used while the engine is operating on the emer-
gency fuel control system, however, caution mustbe exercised in throt-
tle manipulation to prevent compressor stall, engine overspeed and

overtemperature.

. Speed brake switch - CLOSED
Landing gear handle - UP

Lo po

Retract landing gear only after adequate flying speed ls attained as touchdown may

be necessary during go-around.
Wing flap lever - RETRACT
Clear runway as soon as practicable,

=1 1 N ke

Re-enter traffic pattern.
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20-AROUNT

\ RE-ENTER TRAFFIC WARNING

CLEAR TRAFFIC AS
SOON A5 ADEQUATE
AIRSPEED 15 ATTAINED

GEAR UP
RAISE GEAR ONLY AFTER ADE-
QUATE ALYING SPIED it AT-
TAINED AS TOUCHDOWN MAY
BE MECESSARY DUMNG GO-
AROUND,

WARNING

DRAG CHUYE MUST BE RELEASED
{IF DEPLOYED} PRIOR TO GO-ARCUND.

@ IF OPERATING ON EMERGENCY
FUEL SYSTEM, ADVANCE THROTTLES
SLOWLY TO PREVENT ENGINE
QVERSPEED, COMPRESSOR STALL,
QR OVER TEMPERATURE

Figure 2-8

AFTER LANDING

After completing the landing roll, turn off the active runway and perform the following;

Speed brakes switch - CLOSED
Wing flap lever - RETRACT

Note
After clearing active runway, a single engine may be shut down for

faxiing Refer to Engine Shutdown Procedures, this section Single
engine taxiing requires no special technique.
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T.0. 1F-101 (R} A-1

AFTER LANDING conminueD

®]{ there have been indications of hydraulic system failure, DO NOT
attempt an engine shutdown prior to reaching intended parking area.

®f canopy is opened during taxiing, do not exceed canopy open limit
of 75 knots,

®Do not make sharp turns during taxiing with the drag chute deployed
to prevent chute from collapsing and subsequently damaging the chute.

3. Drag chute - RELEASED

4,

The drag chute may be released at appropriate area.

® Taxiing at high throttle settings with the drag chute deployed will lead
to reduced service lii¢ of the drag chute. The pllot should avoeid taxiing
over drag chutes previously Jettisohed by other aircraft so that the
chute is not drawn Into air intakes causing engine damage.

®The drag chute should be jettisoned before taxiing downwind in winds
exceeding 15 to 20 knots, because of the possibility of chute collapsing
and hurning by contact on hot areas of the exhaust nozzle.

Seat safety pin - INSTALLED

ENGINE SHUTDOWN

1.
2.

talle

o =3 T h
Pl

Brakes - APPLIED
Throttles - IDLE

Nole

Normally the engines will be sufficiently cooled to permit immediate
shutdown. However, in instances where the engines have been operated
above 85% rpm [or periods exceeding one minute during the last five
minutes prior to shutdown, it is recommended that they be operated be-
low 85% rpm for 5 minutes in order to prevent seizure of the rotors.

Battery switch - OFF
Wheels - CHOCKED
Get slgnal from ground crew that wheels are chocked before releasing brakes.
Right throttle - CLS'D
Check hydraulic pressure gages within limits.
Left throttle - CLS'D
Engine master switches - OFF

Check that engine decelerates freely and listen for excessive nolses
during shutdown.

'
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BEFORE LEAVING AIRPLANE

Electrical switches - OFF except generator switches.
Safety pins - INSTALLED
Check seat and canopy safety pins properly installed.

® Insure that all of the pilot's equipment and straps are free of cockpit
controls and seat handgrips so that no damage is incurred, or that the
handgrips are not accidentally pulled up upon leaving the cockpit,

®Ii wearing an aneroid type automatic-opening parachute that has an
arming key attached to the lanyard, make sure key does not foul when
leaving cockpit to prevent chute {rom opening inadvertently.

Landing gear ground locks - INSTALLED
AFTO Form 781 - COMPLETED

Make appropriate entries in the AFTO Form 781 covering any limits in
the Flight Manual that have been exceeded during flight. Entries must
also be made when in the pilot's judgment the aircraft has been ex-
posed to unusual or excessive operations such as hard landings; ex-
cessive braking action during aborted take-off, long and fast landings
and long taxi runs at high speeds, etc.

Note
To prevent tire failure resulting from high brake heat generated during

taxiing, take-off, and landing, the minimum time between ilights (turn
around time) is one hour.

Section Il
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1.0. 1F-101 (R) A-1

CUT ON THIS LINE

RF-101A CONDENSED CHECK LIST

The following check lists are condensed versions of the
procedures presented in Section II. These condensed
check lists are arranged so that youmay remove them
from your Flight Manual and insert them into a
flip pad for convenient use. They are arranged sothat
each action is in sequence with the expanded procedure
given in Section II. Presentation of these condensed
check lists does not imply that you need not read and
thoroughly understand the expanded versions. To fly
the airplane safely and efficiently, you must know the
reason why each step is performed and why the steps
oceur in certain sequence.

@ Block 20 airplanes {54-1464 thru 54-1496)

€D Block 25 airplanes (54-1497 thru 54-1507)

€) Block 30 airplanes (54-1508 thru 54-1518)

@ Block 35 airplanes {54-1519 thru 54-1521)

BEFORE EXTERIOR INSPECTION

1.

AFTO Form 781 - CHECK

EXTERIOR INSPECTION

Forward Fuselage Area—CHECK

1.

D A = LD B

Angle-of-attack transducer probe cover removed, probe free

of dirt or damage, and set. (Both sides)
Static vent clear. (Both sides)

Oblique tri-camera window cover removed. (Both sides)
Nose equipment bay doors secure, latches locked. (Both sides)

Pitot cover removed.
Forward oblique camera window cover removed.

T.0. 1F-101{R)A-1
15 DECEMBER 1958

Section Il
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7. Radome zecured and free of erosion.
8. Vertical tri-camera window cover removed.
9. IFF antenna secure and free of damage.

10, Afr tri-camera bay window cover removed.

11. Viewfinder window cover removed,

12. O=ygen filler door - oxygen filler cap secure, vent and build-up
valve in BUILD-UP position, external canopy emergency re-
lease lanyard in place and safety pin removed. Check oxygen
filler door securely [astened.

13. Emergency brake air bottle secure, emergency brake pressure
gage 3000 psi.

14. Emergency brake valve arm in OFF position, pull wire secure,

15. Nose gear steering unit hydraulic lines swivel freely fore and aft.

16. Nose gear door hinges and door uplatch mechanism secure.

17. Nose gear warning light limlt switch free of dirt.

18. Nose gear safety pin removed.

19, Landing lights condition,

20. Strut for inflation,

21. Tire condition, slippage mark and tire inflation.

22. Pip pin installed,

23. Nose gear hydraulic lines secure.

24. Split vertical camera access door and camera window doors
gsecure.

25. Electrical equipment compartment circuit breakers -~ IN

26. Electrical equipment agcess door locked.

27. Hydraullc equlpment access door locked.

Conter Fuselage and Wing Area—-CHECK

28. Right hinged splitter vane secure.

20. Hydraulic access door (inside duct) secure. Allfastenerspresent
and secure,

30. Duct splitter vane secure and duct area clear.

31, Landing gear emergency air bottle 3000 psai and utility ac-
cumulator air pressure 1200 psi.

32. Hydraulic¢ cap secure and access door secure.

.33, 01l tank dipstick secure and access door secure.

34. Upper center fuselage skin condition,

35. Lower engine access doors secure.

38. Main gear well condition for hydraulic leaks or damage.

37. Main gear inboard door down, check door hinge mechanism.

38. Drop tank serviced (if installed). Visually check each tank for
fuel level. U quantity is questionable, use dipstick to determine
the amount. Check cap secure and drop tank safety pin removed.

T.0. 1F-101 (R)A-1
15 DECEMBER 1958
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3.
40.
41,
42,
43,
44,
45,

47,
48,
48,

50.
51.

52,
53,

b4,

T.0. 1F-101 (R} A-1

CUT ON THiS LINE

Gear uplatch hook down.

Gear warning light limit switch free of dirt.

Ground safety lock out.

Storage chamber pressure indicator pin (Extended) (DD
Gear compression linkage secure.

Static ground secure.

Wheels chocked.

Tire inflation, slippage mark and check carefully for cuts and
hruises.

Gear doors secure and free of damapge.

Flipper door secure.

Wing leading edge and stall fence for dents or disfiguration
and check overall skin condition.

Position light and wing tip free of damage.

Aileron and flap secure and free of damage.

Tailpipe for dents, cracks, or fuel accumulation.

Exhaust nozzle position, segment conditton, and segment linkage
secure.

Condition of afterburner,

Aft Fuselage Area—CHECK

55.
56,
57.
58.
59.
60,

Blast area plates and rivets secure,
Speed brake condition and position.
Bellows intake clear.

Drag chute door secure.

Pogition lights free of damage.
Rudder and stabllizer condition.

COMPLETE LEFT SIDE VISUAL INSPECTION

The inspection of the left side is almost identical to the right side.

While Standing on the Left Wing—CHECK

61.
62.
83.
64.

Position light free of damage,

Air refueling receptacle door secure.

Fuselage skin condition.

Cells 1, 3, and 5 filler caps in place and secure.

While Standing on the Ladder-CHECK

65.
66.

Air refueling probe doors secure and nose skin condition.
Condition of windshield.

T.0. 1F-101 (R} A-1
15 DECEMBER 1958
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EJECTION SEAT AND CANOPY CHECK

(=" 5 LI PR L
ol il

Canopy safety pin - CHECK INSTALLED

Ejection seat safety pin - INSTALLED

Ejection seat quick-disconnects - CHECK PROPERLY MATED
Safety belt and shoulder harness - CHECK FREE

Canopy condition - CHECK

Canopy safety pin - REMQVED

INTERIOR INSPECTION

Upon entering the cockpit, make the following safety checks:

1.
2.

Battery switch - OFF
Landing gear handle - DOWN

Before External Powaer is Connected

3.
4,

Sepaen

11.
12,
13.
14,
15.
16.
17.
18.
18,
20,
21,

Publications and {light data - CHECK
Safety belt and shoulder harness - FASTENED
‘a. Attach the shoulder harness and parachute lanyard to the
safety belt.
b. Attach the "D" ring lanyard to the parachute "D" ring.
Seat - ADJUST
Rudder pedals - ADJUST
Stick grip - CHECK
Anti-G sult pressure regulating knob - AS DESIRED
Emergency camera door switch - NORMAL
Photo compartment temperature control panel - CHECK @
a. System master switch - ON
b. Forward compartment temperature switch - AUTO
c. Aft compartment temperature switch - AUTO
AN/APS-54 power swltch - QFF
Drift computer control knob - CHECK €]
Split vertical station control panel - CHECK
Tri-camera station control pame - CHECK
Forward camera station control anel - CHECK
Camera master control panel - CHECK
Fuel transfer selector switch - FUS (DEIED
Fuel guantity gage-tank selector knob - TOTAL
Pitch-up warning pusher switch - ON
Pitch-up warning horn switch - ON
Fuel pumps switch - NCRMAL €D

T.0. TF-101{R}A-1
15 DECEMBER 1958
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T.0. TF-101{R} A-1 Section H

CUT ON THIS LINE

v

22. UHF radio - QFF

23. Drag chute handle - IN AND SECURE

24. Wing flap lever - RETRACT

25. Landing lights switch - OFF

26. Circuit breakers - IN

27. Refuel switch - NORM €0

28. Fuel transfer switch - NORM

20. Tank jettison switch - NORM

30. Emergency tank jettison switch - NORM@@

31. Throttles - CLS'D

32. S&peed brake switch - NEUTRAL

33. Rudder trim switch - NEUTRAL

34. Engine master switches - OFF

35. Engine start switches - OFF

36. Fuel control system switches - NORMAL

37. Antenna selector switch - UPR

38. Emergency air brake handle - IN PLACE AND SECURE

38, Emergency gear extension handle - IN PLACE AND SECURE

40. Landing gear handle - DOWN

41. Emergency speed brake switch - NORMAL

42, Viewfinder control panel - CHECK

43. Turn switch - NORMAL

44, Radar warning switch - BOTH

43, Airspeed and Mach indicator - SET

46, Altimeter - SET

417, Clock - SET

48, Drift computer control knob - AS REQUIRED ¢BDX[XD

49, Phote compariment temperature control panel - CHECKW
a. System master switch - ON
b. Forward compartment temperature switch - AUTO
¢. Aft compartment temperature switch - AUTQ

50. Vertical velocity indicator - CHECK

51. Accelerometer - SET

52. Viewfinder - CHECK

53. Pressure ratio gages - SET

54. External tank emergency release handle - IN PLACE AND

SECURE DD

55. DBoom IFR switch - RETRACT

56. Probe IFR switch - RETRACT ¢B<IXD

57. Battery switch - OFF

68. Generator switches - CHECK ON

58. Oxygen quantity gage - CHECK

60. Oxygen regulator lever - 100% OXYGEN

T.0. 1F-101 (R} A-1
15 DECEMBER 1958 5
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61. Oxygen emergency lever - NEUTRAL

62. Oxygen supply lever - ON

63. Oxygen supply pressure gage - 7T0-100 PSI
64, Cabin pressure switch - NORMAL

65, DPitot heat switch - QFF

66. Windshleld anti-icing switch - LOW

67. Windshield blower switch - QFF

68. Cabin air temperature knob - CLIMATIC
89. Alr control lever - CLIMATIC

70. VHF navigation radio power switch - QFF
71, Standby compass light switch - OFF

72. Face heat knob - OFF

73, Autopilot - QFF

74. SIF control panel - AS DIRECTED

75. I1FF master control knob - OFF

78. J-4 directional indicator controls - CHECK
7M. Lights - CHECK

78. Spare lamps - CHECK

9. Camera circuit breakers - IN

80, Check availability of flashlight if required.

With External Power Connected

81. Fuel quantity gage - CHECK
8¢, Aux full fuel indicators - CHECK
83. Landing gear indicators - CHECK
a, Check the three (red) landing gear indicator lights -
OUT €D
b. Check the three (green) landing gear indicator lights -
ON
B4, Wing flap position indicator - CHECK
85. Fire warning system - CHECK
86. Pitot heat switch - CHECK
87. Ground position indicator - CHECK
88. Warning lights - CHECK
89. Communication and navigation equipment - CHECK ON
90, IFF control panel{s} - SET AS BRIEFED
91. -Cockpit lghts - CHECK
Primary-secondary switch - SECONDARY
Instrument light knob - QN
Console floodlights knob - ON
Utility light knob - ON
Primary-secondary switch - PRIMARY

o oOo0gwp
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T.0. 1F-101 (R)A-1

CUT ON THIS LINE

f. Instrument panel light knob - ON

g. Console floodlights knob - ON

h. Console light knob - ON

i. Thunderstorm light knob - ON

j. Compass light switeh - ON
Exterior lights - CHECK

STARTING ENGINES

HO@P@AGO =

e

Throttles - CLS'D

External compressged air source - CONNECTED
Left engine master switeh - ON

Left engine start switch - START

0Oil pressure gage - CHECK

At 12-16 percent rpm, advance left throttle to IDLE.
Fuel flow indicator - CHECK

Exhaust temperature gage - CHECK

Qil pressure gage - CHECK

Hydraulic pressure gages - CHECK

Start remaining engine as Indicated in steps 3 thru 9.

ENGINE CLEARING PROCEDURE

1.

2
3.
4.
5

Check external electrical and compressed air sources connected.
Throttles - CLS'D

Engine master switch - OFF

Engine start swltch - START

Allow engine to erank for approximately 20 seconds, then move
start switch to STOP START and release.

BEFORE TAXIING

1.

2
3
4.
5

6.
7.

External electrical power and starter compressed air sources -
DISCONNECTED
Transformer-rectifier - CHECK
Battery switch - ON
Hydraulic gages - CHECK
Piteh-up warning system - CHECK
a. Control stick - AFT OF NEUTRAL
b. Pitch-up warning test button - HOLD DEPRESSED
¢. Pusher release switch - DEPRESS
d. Pitch-up warning out light - CHECK
Speed brakes - CHECK
Wing flaps - CHECK

T.0. 1F-101 (R]A-1

15 DECEMBER 1958

Section |l
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B. Autopilot - CHECK

9. Windshield anti-icing switch - LOW
10. Take-off trim - ADJUST

11. Seat safety pin - REMOVED

TAXIING

. Taxl area - CLEAR

Chocks - REMOVED

Brakes - CHECK

Once the aircraft is moving taxi at idle.

Nose gear steering system - CHECK

Flight instruments - CHECK

- Minimize taxi time to decrease fuel consumption.

100 N W G B e

BEFORE TAKE-OFF
PRE-TAKE-OFF AIRCRAFT CHECK

. '"D" ring lanyard - HOQKED

Safety belt and shoulder harness - CHECK
Shoylder harness Inertla reel handle - UNLOCKED
Visually check seat safety pin removed.

Personal equipment leads - CHECK

Flight controls - CHECK

Wing flap lever - EXTEND

Canopy - CLOSED

Take-off trim light - CHECK

D 00 =T 7 2N b L0 DD b=

PRE-TAKE-OFF ENGINE CHECK

1. Emergency fuel control system - CHECK
a. Left throttle - IDLE
b. Left fuel control switch - EMERG
c. Left fuel control switch - NORMAL
d. Check right engine as outlined above.
2. Engine power - CHECK
a. Left throttle - QPEN
b. Engine pressure ratio gage - CHECK
¢. Check all engine instruments within limits.
d. Left throttle - IDLE
e, Check right engine as outlined above.
3. Pitot heat switeh - CLIMATIC

T.0. 1F-101{R] A-1
15 DECEMBER 1958
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T.0. 1F-101 (R} A-1

CUT ON THIS LINE

TAKE-OFF DATA

Runway Llength__ . Ft. Field Pressure AR. ________ Ft.
Temperature °F Critical Eng. Failvre Speed X IAS
Refusal Speed * IAS Critical Field Length® ____Ft.
Take-off Dist......Normal 50 F. Obstacle* Ft.
GO-NO GO CHECK....Dist* ______ Speed™ ___|AS
NORMAL TAKE-OFF...............c.cconueenneeen Speed {AS
SINGLE ENGINE TAKE-OFF.................... Speed® ___1AS
ENGINE PRESSURE RATIO.............. Left Right

MINIMUM LEVEL FLIGHT SPEED

T.0. Config. IAS Clean Config. IAS
EMERGENCY LANDING DATA
Approach Speed (Single Engine} IAS
Stopping Distance {(No Drag Chute) Ft.

* Complete These ltems If The Computed Take-Off
Roll Exceeds One Half Available Runway Length.

T.0. 1F-101(R) A-1
15 DECEMBER 19508

Section Il
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T.O. TF=101 (R} A-1 Section Il

CUT ON THIS LINE

LANDING DATA

Total Final Touchdown
Fuel Remaining Approach Speed Speed
Lbs. Kis. IAS Kts. 1AS
3000 170 145
4500 175 150
6000 180 155
7500 185 160
9000 190 165
10500 195 170
12000 200 175
Stopping Distance (No Drag Chute) Ft.
RFA20-209
T.0. 1F-101{R} A-1
15 DECEMBER 1958 1 1

2-43



44

T.0. 1F-101{R) A-1
15 DECEMBER 1958 1 2

ININ SIHL NO 1ND

L-vi{d)10[-4{ 'Ol Il wonaag



1.0. 1F-101{R}A-1

CUT ON THIS LINE

NORMAL TAKE-OFF

=1 h on = Ll bS

=]

Bralktes - APPLIED

Throttles - 80% RPM

Instruments and warning lights - CHECK
Nose gear steering - ENGAGED

Brakes - RELEASED

Throttles - OPEN

Section Il

Use nose gear steering for directional control until the rudder

becomes effective at approximately 70 knots IAS.
At 150 knots, ease the nose gear off the runway.

The aircraft (clean) will fly off at approximately 165 knots IAS.

AFTER TAKE-OFF-CLIMB

When delinitely airborne:

D0 =1 on e LM

Landing gear handle - UP

Wing flap lever - RETRACT

Acecelerate to best climbing speed.

Throttles - OPEN

"D" ring lanyard - DISCONNECTED AND STOWED
Visually check seat safety pin - REMOVED

Oxygen regulator diluter lever - NORMAL OXYGEN
Cabin air temperature knob - AUTO

Upon reaching level off, auxiliary fuel switch - ON

BEFORE LANDING

1
2.

O =3 R wn = QO

Camera master control switches - QFF
Fuel quantity - CHECK

a. Check fuel quantity remaining.

b. Monitor #2 cell.

¢. Airspeed index pointer - SET
Hydraulic pressure gages - CHECK
Cabin air temperature knob - CLIMATIC
Autopllot engage switch - QFF
Safety belt and shoulder harness - CHECK
Shoulder harness inertlia reel handle - UNLOCKED
"D ring lanyard - HOOKED

\

T.0. TF-101{R} A-1
15 DECEMBER 1958
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NORMAL LANDING

1. Enter traffi¢c pattern.
2. Break - 350 KNOTS IAS
3. Throttles - 80% MINIMUM
4, Speed brake switch - OPEN
5. At 2b0 knots, speed brake switch - CLOSED
6. Landing gear handle - DOWN
7. Wing flap lever - EXTEND
8. Turn base leg approximately 2 miles from runway..
9. Base leg airspeed - 220-230 knots IAS
10. Turn {inal approximately 2 mliles from runway at B800 feet
altitude and establish a 2 1/2° - 3° glide slope angle,
11, Establish final approach speed - 170 knots IAS
12, After flare-out, throttles - IDLE
13, Speed brakes - QPEN
14, Touchdown - 140-150 lmots IAS
15. Drag chmte - DEPLOYED
16. At 110 knots, lower nose gear to the runway.
17. Nose gear steering - ENGAGED
18. Emplcoy normal braking technique.
GO-AROUND
1. Throttles - AS REQUIRED
2. Speed brake switch - CLOSED
3. Landing gear handle - UP
S 4. Wing flap lever - RETRACT
5. Clear runway as soon as practicable.
6. Reduce power to desired setting [or closed traffic airspeed.
7. Re-enter traffic pattern.

AFTER LANDING

e LD DD
bl

Speed brakes switch - CLOSED
Wing flap lever - RETRACT
Drag chute - RELEASED

Seat safety pln - INSTALLED

ENGINE SHUTDOWN

1.
2.

Brakes - APPLIED
Throttles - IDLE

T.0. 1F-101 (R} A-1
15 DECEMBER 1958 1 4
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T.0. 1F-101 (R} A-1 Section |l

CUT ON THIS LINE

Battery switch - OFF

Wheels - CHOCKED

Right throttle - CLS'D

Check hydraulic pressure gages within limits.
Left throttle - CLS'D

Engine magter switches - OFF

@A o

BEFORE LEAVING AIRPLANE

Electrical switches - OFF except generator switches.
Safety pins - INSTALLED

Landing gear ground locks - INSTALLED

AFTO Form 781 - COMPLETED

W GO bo =
T e .

T.0. 1F-101{R) A-1
15 DECEMBER 1958 1 5
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QECTION 11
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ENGINE FAILURE

Jet engine failures are often the result of malfunc-
tion or incorrect operating technique of the fuel sys-
tem. Engine instruments often provide indications of
failure before the engine stops. Air starts should be
accomplished, provided time and altitude permit, il
the failure can he attributed to the reascns already
noted. In the event of obvious mechanical failure
within the englne, air starts should not be attempted

SINGLE ENGINE FLIGHT CHARACTERISTICS

Single-englne characteristics are essentially the same
as the normal characteristics due to the enpine 1n-
stallation and its proximity to the centerline of thrust
for the arrcraft. In event of one engine [ailure, slight
rudder dellection 15 required to prevent yaw toward
the [alled cngine Minimum single-enpine control

speed varies with pross welght, flap setting and
landing gear position. The aircraft designis suchthat
no system (hydraulic, electrical, ete.) is dependent
on a specific engine. Thus, loss of an engine will
not result in subsequent loss of a system.

ENGINE FAILURE DURING TAKE-OFF
Before Airborne

If an engine fails before leaving the ground, the con-
tinuation of take-off is dependent on length of remain-
ing runway, gross weight, airspeed, field elevation
and ambient temperature, see Critical Field Length
and Maximum Refusal Speed charts, Part 2 AppendixI
{T.O. 1IF-101(R)A-14).

Note

® During take-off using Military thrust, where
take-off will not be aborted, immediately ad-
vance operating engine to Maximum thrust and
Iollow Engine Failure During Flight Proce-
dures, this section, as soon as passible

®1[ an engine faills using Maximum thrust and
take-off will not be aborted, 1mmediately re-
lard "'dead” engine throttle [rom afterburning
range and follow Engine Failure During Flight
Procedures, this gection.

I decision to stop 1s made, observe the [ollowing:

1. Throttles = HLE

I CAUTION

If both throttles are placed 1n the CLS'D posi-
tion, the penerators will become disconnected




T.C. 1F-101 (R) A-1

from the bus system atapproximately 309 rpm
and volumetric output of the hydraulic punips
will be greatly reduced

Drag chute - DEPLOYED

Speed brakes switch - OPEN

Brakes - APPLIED

Nose gear stecring - ENGAGED
I nose gear steering was disengaped, due to
nose gear strut extension, hold stick forward
and engage nose gear gteering,

LA G0 B

Note

If normal hydraulic brake pressurc 13 1nade-
quate, use emergency brake system. Relfer to
Brake System Emergency Operation, this sec-
tion

6 I awrcraft cannct be stopped - JETTISON
CANOPY

Il the aircraft has obtained high speed and the
pilot considers the barrier insufficient for
stopping, pull canopy alternate jettison handle
and lock shoulder harness. If canopy doesnot
jettison, raise either seat handgrip: canopy
will eject and shoulder harnesswill lock auto-
matically

WARNING

With handgrips up, ejection scat triggers are
exposed and armed Actuating either trigger
will eject the =zeat.

After Airborne

If an engine fails immediately alter take-off, lateral
and directional control of the aireraft can be main-
tained if airspeed remains above stulling speed, how-
ever, the ability to maintam altitude or 1o climb de-
pends upon gross weight and air density. Since the
pilot’s reactions will depend upon conditions mentioned
above, after take-off, and at critical airspeeds with

1 Operatmg engine - AFTERBURNER
If afterburners were not being used, place

3. External tanks - JETTISON
If altitude cannot be mawntained, store and
tank emergency jettison button - DEPRESS

3-2

THROTTLE QN FAILED
ENGINE- CLI'D

CHECK EMGINE MASTER
SWITCH- ON

LEFT &fN REHT GEM

/1/] CHECK BATTERY SWITCH- ON
-

RF2Z0-301C

Figure 3-1



T.0 TF-101{R}A-]

@ AIGPLANES, DEPRESS
IGHITION BUTTOM ADYANCE
THROTTLE TO FDLE

ﬂ @AIRPLANES. MOMENTARILY

DEPRESS IGNITION BUTTON WHILE
ADVANCING THROTTLE TO 1DLN

’9? START 15 INDICATED BY RAPID
; INCREASE IN BPM FOLLOWED BY

RISE IN EXHAUST TEMPERATURE

IF SATISFACTORY AIRSTART 15 ACCOMPLISHED,
ADVANCE THROTTLE 7O DESIRED THRUST

IF AIRSTART DOES NOT QCCUR

4—. A EMERGENCY FUEL SWITCH
e 1o TMERGENCT

B REFEAT PREVIQUS STEPS

RFA20-3C20

Figure 3-2

4. Maintain level flight
Continue [light straightahead. Attemptnoun-
necessary turns or climb until safe airspeed
is attained
5. Wing flap lever - RETRACT
Retract {laps after safe airspeed is attained
6. Failed engine - SHUTDOWN
a. Throttle - CLS'D
b. Engine master switch - OFF

ENGINE FAILURE DURING FLIGHT
In the event an engine fails, perform the fcllowing:

Positively determine which engine has failed.
Throttle - CLS'D

I failure can be attributed to other than mechanical
failure, an air start may be attempted., See figures
3-1 and 3-2. If mechanical {ailure was the cause of
engine failure, turn engine master switch OFF.

DOUBLE ENGINE FAILURE DURING FLIGHT

The possibility of a double engine failure is highly
remote. However, failure of both fuel booster pumps
above 30,000 feet may result ina double engine failure
due to engine fuel starvation. In the event of a double
engine failure, proceed as [ollows:

1 Left throttle - CLS'D
2. Right throttle - IDLE
3 Right engine 1gnition button - DEPRESS

Note

Placing the left throttle to CLS'D provides
maximum gravity fuel flow to the right engine.

4. Descend to 30,000 feet
Above 30,000 feet gravity fuel flow may not
be sufficient to maintain one engine opera-
tional

I right engine does not start by the time an altitude
of 30,000 feet is reached;

5. Right throttl

Prior to all subsequent air start attempts, the
throttle{s}) should be returned to CLS'D to
terminate the fuel flow to the engine. Allow

3-3



Section {ll

35 seconds alter releasing ignition button for
the emergency ignitlon cycle to terminate.
Attempts to air start right and left engines
must be spaced a minimum of 35 seconds
apart or power to the engine ignition system
will be loat. In the airplanes, prior
to incorporation of T.O. 1F-101-617, the lgni-
tion cycle will terminate when the ignition
utton is released. After incorporationof T.O.
1F-101-709, it is not necessary to wait 35
seconds between attempts to air start right
and left engine.

8. Attempt to air start left engine.
Refer to Alr Start, this section.

Do not lower airspeed below elther 250 knots
IAS or .5 indlecated Mach number.

If neither engine starts it can be assumed the ignition
aystem is at fault due to a blown circuit breaker.
If ignition system failure is suspected, proceed as
follows:

7. Generator switches - OFF

Note

With both generatorsdisconnected from the bus
system, emergency electrical power will be
supplied to the emergency start relay from the
windmilling generators andthe generators field
or the battery.

8. In the MDED airplanes prior to incorporation
of T.O. 1F-101-617, depress ignition button and
advance rightthrottleto IDLE. After incorpora-
tion of T.Q. 1F-101-617 and in the €D airplanes,
momentarily depress ignition button while ad-
vancing right throttle to IDLE.

9. I right engine does not start, attempt to start
the left engine in the same manner.

If neither engine starts, the normal ground starting
procedure utilizing the engine start switech should be
attempted.

Note

Only one engine can be started at a time when
utilizing the engine start switeh and neither
engine will start when windmilling above 40%
rpm due to the termination of igniter opera-
tion above this rpm,

AIRSTART

Alr starts may be accomplished at any altitude. For
Alr Start procedures, seefigures 3-1 and 3-2.

34

T.0. TF-101 (R} A-1

Note

During normal air start there may be no sig-
nificant increase in exhaust temperature until
the engine has accelerated to idle rpm.

In the event that:

1. Light-up does not occur within 20 seconds after
throttle is advanced to IDLE;

2. The engine fails to accelerate to idle rpm
within approximately 45 seconds after light-up;

3. The exhaust temperature exceeds maximum
limitations;

4, The oll presgure does not attain the minimum
of 35 psi;

retard the throttle to CLS'D to discontinue start.
Naote

If a start is made with an engine which has
cooled to an ambient temperature of -30°C
(-25°F), the throttle should be left at IDLE
for two minutes to warm-up the englne if flight
conditions permit.

If air start i1s made on emergency fuel systern,
eéxhaust tempefrature may be controlled by
throttle manipulation between CLS'D and IDLE.

GLIDE DISTANCE

The Glide Distance Chart (figure 3-3) provides the
pilot with glide distance he may attain with both
engines windmilling from given altitudes and atagiven
airspeed of 250 knots. This airspeed will provide
near maximum glide distance capability of the air-
craft and will provide engine windmilling speed
capable of keeping hydraulic pressure and recovery
rate within safe limits.

SINGLE ENGINE LANDING

A single engine landing isbasically the same as a nor-
mal landing (figure 2-T} except thatthe patternis ex-
panded to avold steep turns and the final approach
gpeeds are increased to preclude high sink rates.

Fly a wide normal pattern.

Landing gear lever - DOWN

Wing flap lever - RETRACT

. Establish at least two mile straight-in final
approach. Maintain a minimum of 85% engine
rpm.

5. Establish applicable approach speedusing inter-

mittent application of speed brakes.

ke L B
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GLIDE DISTANCE

WITH ENGINES WINDMILLING

GROSS5 WEIGHT 37,000 PCUNDS

NO WIND B A '
e ——
NO EXTERNAL TANKS i 2 e -
3 60
FLAPS AND GEAR UP
=== == [LAPS RETRACT, GEAR DOWN WARNING
. 50 AVOID EXCESSIVE USE OF CONTROLS, ESPE-
CIALLY AILERONS, AS AIRPLANE CONTROL
IS MARGINAL BECAUSE OF LACK OF HY-
DRAULIC PRESSURE.
a0
a0
¥
~

1o GLIDE SPEED OF 250 KNOTS WILL ALLOW
ENGINES TO WINDMILL AT RPFM PROYIDING
HYDRAULIC PRESSURE.

10 IF THE GEAR |5 LOWERED AT 15,000 FEET, THE
DISTANCE 15 DECREASED AY 9 NAUTICAL
MILES.
SL
" 100 ®0 50 ra -] 1] o 40 0 1] =]
AFADD-303 4,
E Figure 3-3
Total Fuel Remaining Final Approach Speed 9. Fly the aireraft down to the runway.
Lbs. Kts, IAS Do not flare the aircraft or "'chop" power prior
to crossing the end of the runway.
3000 185 10, Make normal touchdown and roll-out.
4500 190
6000 195 LANDING WITH BOTH ENGINES INOPERATIVE
7500 200
g00o0 205 Due to the excessively high rates of descent and air-
10,500 210 speeds required to maintain control, it is NOT ad-
12,000 215 visable to attempt a ''dead stick" landing. If an air

start (either engine) cannot be effected, EJECT.
6. Speed brake switch - CLOSED

After approach speed is attained, close speed FIRE

brakes until after flare-out has been accom-

plished. The following procedures pertain to the first oceur-
= 7. Maintain a mild rate of descent. rence of a fire warning indication rather than an
= 8. Wing flap lever - EXTEND actual fire, The lights could illuminate due to an

Prior to flare-out, extend flaps when landing overheat condition or perhaps an electrical short,

is assured, and thus, the actual conditions that exist when a
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light illuminates may be difficult to determine. How-
ever, if upon first recognition, an actual engine fire
is obvious, the affected engine should be shutdown im-
mediately.

ENGINE FIRE DURING STARTING

I the fire warning lights illuminate or there is evi-
dence of fire during starting, follow this procedure:

1. Throttle(s) - CLS'D

2. Engine master switch(es) - OFF

3. External electrical and compressed air units -
DISCONNECTED

4, Leave aircraft as guickly as possible,

ENGINE FIRE DURING TAKE-OFF
Before Airborne

If either fire warning light illuminates during take-
off roll, it is preferable to abort immediately if suf-
ficient runway is available to stop safely.

1. Throttles - IDLE

If both throttles are placed in the CLS'D
position, the generators will become dis-
connected from the bus system at approxi-
mately 30% rpm and volumetric output of the
hydraulic pumps will be greatly reduced.

2, Drag chute - DEPLQYED

3, Bpeed brakes switch - OPEN

4. Brakes - APPLIED

5. Nose gear steering - ENGAGED
If nose gear steering was disengaged, due to
nose gear strut extension, hold stick forward
and engage nose gear steering.

If normal hydraulic brake pressure is in-
adequate, use emergency brake system. Reler
to Brake System Emergency Operation, this
section.

6. If alrcraft cannot be stopped - JETTISON
CANOPY

If the aircraft has obtained high speed and
the pilot considers the barrier insufficlent for
stopping, pull canopy alternate jettison handle
and lock shoulder harness. I canopy doesnot
jettison, ralse either seat handgrip; canopy
will efjeet and shoulder harness will lock
automatically.

. Throttles - CLOSED

Engine mater switches - QFF

Leave airplane as soon as possible.

* o

1.0. 1F-101(R}A-1

Note

If canopy was not ettisoned, care should be
taken to reinstall the seat safety pins, if con-
ditions permit, so that the seat will not be ac-
tuated in leaving the airplane.

WARNING

With handgrips up, ejection seat triggers are
exposed and armed. Actuating either trigger
will eject the seat.

After Airborne
Note

The following proceduresare applicable only to
the phase immediately after take-off. If these
procedures donot eliminate the emergency, re-
ler to Engine Fire During Flight, this section.

Burner Compartment (Flashing} Light

1. Normal operating engine - AFTERBURNER
If afterburners were not being used, place
throttle in afterburner detent.

Throttle (engine indicating fire) - IDLE

3. Landing gear handle - UP

4, External tanks - JETTISON

If altitude cannot be maintained, external
tank emergency jettison button - DEPRESS

5. Continue level flight

Continue level flight straight ahead. Attempt
no unnecessary turns or climb until safe
airspeed is attained.

6. Wing flap lever - RETRACT

Retract [laps after safe airspeed is attained.
7. If light continues flashing, shut down appropriate
engine.
a. Throttle - CLS'D
b. Engine master switch - OFF
8. Check for indications of fire such as trailing
smoke, verification from tower or another
aireraft, ete.

9. If fire exists, climb to safe ejection altitude

and eject.

]

Engine Compartment {Steady)} Light

1. Normal operating engine - AFTERBURNER
If afterburners were not being used, place
throttle in afterburner detent,

Throttle (engine indicating fire) - CLS'D

Landing gear handle - UP

4. External tanks - JETTISON

If altitude cannot be maintained, external
tank emergency jettison button - DEPRESS

5. Continue level flight

Continue flight straight ahead. Attempt no
unnecessary turns or climb until safe air-
speed is attained.

[0 ]
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6. Wing flap lever - RETRACT
Retract flaps after safe airspeed is attained.

7. Englne master switch - OFF

8. Check for other indications of fire such as
trailing smoke, verification from tower or
another aircraft, etc.

9. If fire is confirmed climb to safe ejection
altitude and eject.

ENGINE FIRE DURING FLIGHT
Burner Compariment (Flashing} Light

1. Reduce power and observe fire warning light.

a, If light goes out, continue flight at re-

duced power settings and land as soon as
possible.

b. If light continues flashing, proceed with
step 2.

2. Check for other fire indications such as fumes
or trailing smoke.

a. If no fire is apparent, continue flight at
reduced power setting and land as soon as
possible.

b, If positive {ire indications are discernible,
proceed with step 3.

3. Engine (indicating fire) - SHUTDOWN

a Throttle - CLS'D

b. Engine master switch - OFF

c. 1f fire ceases, make single engine landing
as soon as possible.

d, If fire contlnues - EJECT

Engine Compartment (Steady) Light

1. Engine (indicating fire) - SHUTDOWN
a. Throttle - CLS'D
b. Engine master switch - OFF
2. If light goes out and there isnoevidence of con-
tinuing fire, make a single engine landing as
soon as possible.
3. If light remains illuminated and evidence offire
is apparent - EJECT
4, If light remains illuminated but no evidence of
fire is apparent, make a single engine landing
as soon as possible.

ENGINE FIRE AFTER SHUTDOWN
Refer to Engine Clearing Procedures, Section II
ELECTRICAL FIRE

Circuit breakers and fuses protect most circuits and
tend toisolate an electrical fire. However, ifanelec-
trical fire occurs, perform the following as conditions
permit, and land as soon as possible.

Battery switch - OFF

Generator switches - OFF

411 electrical equipment switches - OFF
Battery switch - ON

Generator switches - ON

oo LD B

6. Slowly reposition the electrlcal equipment
switches to ON, beginning with the most essential
equipment first.

7. If the trouble item is found, place the affected
equipment OFF and pull the applicable circuit
breaker if available.

8. If the cause of the fire cannot be found, continue
the flight with only the essential equipment in
operation and land when practicable.

If landing is to be made with both generator
switches QFF, the battery switch must be ON
to provide selective power for landing gear,
flaps, speedbrakes and nose gear steering.

ELIMINATION OF SMOKE AND FUMES

To eliminate smoke or fumes from the cockpit pro-
ceed as follows:

Nate

When necessary to depressurize the cockpit
descend to 25,000 feet or below if possible.

1. Oxygen regulator diluter lever - 100% OXYGEN
2. Oxygen emergency toggle lever - EMERGENCY

When positive pressures are required, it
should be remembered that: Face mask must
not leak and must be well fitted to the face,
oxygen flowing to the mask will be extremely
cold; and continued use will rapidly deplete
the oxygen system.

3. Cabin air temperature knob - RAMAIR &DUMP
Note

Ii above listed methods fail to clear smoke or
fumes, and the situation warrants, the canopy
may be jettisoned by the canopy alternate
jettison handle,

EJECTION

Escape from the aircraft in flight should be made with
the ejection seat. The baslc seat ejection procedure
is shown in figure 3-4.

The study and analysis of escape technique by means
of the ejection seat reveals that:

1. Ejection at airspeeds ranging from ' tall speed
to 525 knots IAS results in relatively minor
forces being exerted on the body, thus reducing
injury hazard.

3-7
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BEFORE EJECTION

3-8

P8 SQUEEZE EITHER TRIGGER PRI

EJECTION PROCEDURE

DURING OPERATIONS OTHER THAN TAKE-QFF AND
LANDHNG 1T I5 IMPERATIVE THAT THE “D" RING
LAMY ARD BE STOWED.

IF TIME AND CONDITIONS PERMIT. ..
@ SLOW AIRCRAFT AS MUCH AS PDSSIBLE
® STOW ALL LODSE EGUIPMENT,

® PRESSURIZATION TO RAM AIR & DUMP FOR MINIMUM
DECOMPHRESSION EFFECTE WHEMN JETTISONING CANOPY,

& ACTUATE BAH.-OUY BOTILE.

® POSITION FEET ON RUDDER PEDALS, BRACE THIGH ON SEAT
CUSHION AND ERACS ANMS IN ARM REST, SHT ERECT, HEAD
HARD BACK AGAINST HEADREST AND CHIN IN,

& WHEN EJICTING ATLOW ALTITUDE PULL NOSE OF THE AIRCRAFT
AFOVE THE HORIZON,

¥
"

AT

EaE
o gt

PULL UP EITHER HANDGRIP

IF CANOPY FAILS TO JETTISON...
# PULL CANOPY ALTERNATE JETTISON HANDLE.

® HOLD CANOBY SWITCH AT OPEN UNTIL CANOPY BREAKS
AWATY,

@ PULL CANOPY MANUAL RELEASE LEVER,
WARNING
MANUAL OPENING OF CANGPY MAY INFLICT SERIOUS
INJURY WHEN LEVEA I5 NOY GRIFPED PROPERLY,
CANOPY BREANAWAY |5 EATRUMELY RAPID. GRASP
LEVER WITH RIGHT HAND, THUMB UPWARD AND
PULL AFT,

® IF CANOPY DOES NOT RELFASE, ASSUME PROPER POSITION
AND PROCEED T STEP 2, EIECTING THROUGH CANOFEY.

Lrae e i
)

ArFTrrrres,

AFTER SEAT EJECTS...

& IF AUTOMATIC-OPENING GAFETY BELT PAILS TO OPEN AUTO-
MATICALLY |AFTER 2 SECONDS} UMFASTEN SAFETT BELY BUCKLE
MANUALLY AND KICK PREE OF SEAT.

@ IF AUTOMATIC-OFENING, ANEROID-TYFE PARACHUTE IS WORN
AND THE PARACHUTS EANYARD 15 PLACED OVER $AFETY BELT
SWIVEL LINK, THE PARACHUTE WHL OPEM AT THE PRESET
ALTITUDE AFTER PILOT SEPARATES FROM AEATY. IF EJECTION 15
MADE BILOW PRESET ALTITUDE, FALACHUTE WILL OPEN AT
THI PRESET TIME INTERVAL AFTER PILOT SEPARATES FROM
SEAT.

® IF WEARING AUTOMATIC.OPENING,. kNlHQID-T‘_rPE FARA-
EHUTL WEHOUY LN R ANCROS 5T EEHES TO LARITY

BELY, (ICK PRI OF SLAT 5968 FULL PARACISUTT AHERCHR AH M- WARNING

kil LAY KA MAMUELLY. Il FALETWRITI WL ©FtM AT IMMEDIATELY AFTER LEAVING SEAT, MANUALLY
TME ENELED A4 FITUDE, OR F NELEW PRENET ASTITUON A7 PULL “D AING POR ALL EJECTIONS RELOW
Fil FRELIT TiME SAERWAL, B EAEAEHUTH AMERDTR PN 14,000 FEET QO OPEN FARACHUTE IMMEDIATELT
AFTER PICOT BEPARATES FUCH BUAT, BRLL 1[5 HiPOD MARRIALLY THiS APPLIES REGARDLESS OF PARACHUTE TYPE
TE OFiN PARACHUL, TO INSURE PARACHUTE DEPLO YMENT,

@ 'F WEARING A CONVENTIONAL, MANUALLY OPERATED PiiLa-
CHUTH, KICK FREN OF SEAT AND RULL “0" RING TO OPEN
BARACHUTE

RFA20-303E

Figure 3-4
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2. Appreciable forces are exerted onthe body when
ejection is performed at airspeeds of 525 to
600 knots IAS rendering escape more hazardous.

3. At speeds above 600 knots IAS, ejection 15 ex-
tremely hazardous because of excessive forces
on the body.

The safe ejection speeds chart gives the maximum
safe ejection speeds for the different parachute and
automatic seat belt combinations. The "two and one”
and "two and two' escape systems provide sufficlent
time for sale escape at any altitude and any airspeed
up to 600 knots IAS.

LOW ALTITUCE EJECTION
Ejection at low altitudes is facilitated by pulling the

nose of the airplane above the horizon (“zoom up"
maneuver). This maneuver affects the trajectory of

the ejection seat providing a greater increase in alti-

Section I

tude than if ejection is performed in a level flight
attitude. This gain in altitude will increase the time
available for separation from the seat and deploy-
ment of parachute. Ejection shouldnot be delayed when
the aircraft is in a descending attitude and cannot
be leveled out. When circumstances permit, slow the
airplane down as much as possible prior to ejection
to reduce the forces exerted on the body. The auto-
matic-opening safety belt and the "zoom-up"” maneuver
provide maximum safety when ejection i3 necessary.
The automatic-opening safety belt should never be
opened before ejection for the following reasons:

1, H the safety belt is manually opened, the escape
operation ig considerably prolonged and the auto-
matic-opening feature of the automatic-opening
parachute will be eliminated. Manual deploy-
ment of the parachute will be required.

2. Manually opening the safety belt creates a haz-
ard tosurvival during uncontrollable flight, since

SAFE EJECTION SPEEDS

&

ANEROID

ALTITUDE-1000 FEET
-]

IAS-KNOTS

==== TYPE C-9, 28 FT. FLAT CANOPY, TYPE B-4 PACK

—— TYPE C-9, 2B FT. FLAT CANOPY, TYPE B-5 PACK

WITH Y BAG

—-— TYPE C-11, 30 FT. GUIDE CANOPY, TYPE B-5 PACK

WEIGHT-230 TO 250 POUNDS TOTAL

NOTE
This graph depicts safe ejection speeds for
parachute structural copability under ideal
level flight and average parachute performance
conditions, Other ejectlon attitudes, tumbling,
separation delays, variations in parachute
opening time, ete., are not included.

KF &2 0=30%

Figure 3-5
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negative "g" forces may prevent the pllot from
assuming the correct ejection position.

3. Manually opening the salety belt creates a
hazard to survival if the pilot decides that he
has insufficient altitude for ejection and is re-
quired to proceed with a forced landing. Both
hands will probably be required to control the
airplane and the pilot will not be able tc fasten
the safety belt and shoulder harness.

4. Manually opening the safety belt may cause the
pllot to separate from the seat at any time dur-
ing ejection. If the pilot separatesfromthe seat
immediately after the seat leaves the airplane,
severe shock loads will be imposed on the bedy.
The automatic-opening safety belt is designedto
open 1 second after ejection, whichis sufficient
time for safe deceleration of the pilot while still
in the seat,

In order to provide an improved low altitude es-
cape capability, a parachute "D" ring lanyard will be
provided to enable a "zero-second" time delay in
chute deployment after seat separation. The "zero-
second" chute timing with the previously discussed
one second-automatic-opening safety belt, provides
what is known as a 'one and zero'" escape system.

The two second safety belt, if utllized, would
provide a "two and zero" system.

The lanyard merely connects the parachute arming
knob to the parachute "D" ring. When the pilot sep-
arates from the seat and the parachute arming knob is
pulled, the "D" ring ls also pulled allowing immediate
parachute actuation. This in effect bypasses the auto-
matic-opening parachute device. Thus, the D" ring
lanyard must be connected to the parachute "D ring
under low altitude and low airspeed conditions. At
other altitudes and airspeeds, the lanyard must be dis-
connected from the "D" ring and stowed allowing the
automatic-opening parachute timer to actuate the para-
chute below critical opening speeds and below the pre-
scribed altitude setting. The fastening or unfastening
of the "D" ring lanyard tothe parachute D" ring must
be done manually and at the correct times by the pilot
as ouflined in Section II. A ring attached to the para-
chute harness is provided for stowage of the lanyard
when it is not hooked into the parachute "D" ring.
There may be several lanyard configurations in ser-
vice use, but their use will be identical and the hook
and attaching positions will be similar. In order to
determine the minimum possible ejection altitude with
the "D" ring lanyard attached to the parachute D"
ring, the following information must be determined:

1. Ejection seat catapult designation,

2. Automatic-opening safety belt initiator type.

3. Style of automatic-opening parachute, pack,
canopy and automatic release which is defined
in T.Q. 14D1-1-1.
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Concerning no. 1 above, the M-3 catapult is utilized
in this aircraft. For no. 2 above, the (¢BKD) aircraft

initiator) type safety belt. This information in no. 3
must be determined by theusing organization. Utilize
the following chart to determine the minimum ejection
altitude for the D" ring lanyard"hooked" or "'stowed"
conditions, i.e., with the "D" ring lanyard stowed, a
twe second parachute (F-1A timer) with a B-4 pack
and C-9 canopy and the one second safety belt, mini-
mum ejection altitude would be 300 feet. The two
second safety belt will affect a minimum of 500 feet
ejection altitude with the same equipment. With the
"D" ring lanyard hooked and the same equipment, the
minimum altitudes would be zero feet and 125 feet
respectively.

MINIMUM ALTITUDES FOR UPWARD EJECTION

1 SECOND
PARACHUTE
(F-18 TIMER}

NOTE: These are emergency minimums. Ejection should

be started above 2000 faeet, if possibla. REAZO-3S 1A

Note

The above data and the chart data is appli-
cable for LEVEL FLIGHT attitudes. The data
is optimistic for diving{light, and conservative
for climbing flight. Since the "D" ring lan-
yard will only be utilized during take-off and
landing phases of flight or similar operations,
the chart data is only applicable to speeds at
140 to 300 knots IAS.

HIGH ALTITUDE EJECTION

For a high altitude ejection, the basic ejection proce-
dures (figure 3-4) is applicable. The “zoom up"
maneuver is still useful to slow the airplane to a safer
ejection speed or provide more timne and glide distance
as long as an immediate ejection is not mandatory.

WARNING

During high altitude operation, the "D' ring
lanyard MUST NOT be hocked to the parachute
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"p" ring. If the "D ring lanyard is hooked to
the "D" ring, the safety feature of the auto-
matic-opening parachute willbe eliminated. If
it becomes necessary to bail out at high alti-
tude, the parachute will open immediately,
subjecting the pilot to serious or fatal injury.

EJECTION SEAT FAILURE

In the event that the canopy has been jettisoned but
the ejection seat fails, proceed as follows:

1. If time and conditions permit, reduce airspeed
to approximately 275 knots [AS.

2. Unfasten safety belt, actuate bail-out bottle (if
necessary) and disconnect personal leads (radio,
face heat, oxygen, anti-G-suit).

3. Run trim to full nose down, holding aft stick
pressure. Invert airplane while maintalningpo-
sitive "g" loading. When inverted, release stick
and push free of seat,

4. Pull D" ring or automatic-opening parachute
lanyard to open parachute.

TAKE-OFF AND LANDING EMERGENCIES
ABORTED TAKE-OFF

Refer to Engine Failure During Take-Qff - Before
Airborne, Procedures 1 through 6.

FORCED LANDING

WARNING

All forced landings shall be made with the
landing gear extended, regardless of terrain.
A greater injury hazard ispresented whenever
emergency landings are made with the landing
gear retracted. Increased airspeed or nose-
high angle of impact during landings with gear
retracted is commeon practice and contributes
greatly to pilot injury and aircrait damage.
This nose-high attitude causes the aircraft to
"glap” the ground on impact, subjecting the
pilot to possible spinal injury. Lessinjury and
less aircraft damage will result with the gear
extended.

It is recommended that a gear-up landing NOT be
attempted with this aircraft; the pilot should EJECT
instead. However, if a gear-up landing is unavoid-
able, proceed with the following:

1. § external tanks contain fuel - JETTISON
a. External tank emergency release handle -

PULLEDED

b. External tank emergency button - DEPRESS

Section |

Note

Jettison tanks only if fuel cannot be trans-
ferred. Empty tanks should be retained to
absorb the shock of landing on a prepared
surface.

2., If time and conditlons permit, burn excess
to lighten aircraft as much as possible.
3. Shoulder harness inertia reel handle - LOCKED

The pilot is prevented from leaning forward
when the shoulder harness is locked. There-
fore, locking the shoulder harness may pre-
vent some pilots from reaching the necessary
controls.

4. Canopy ~ JETTISON
Jettison canopy by pulling the canopy alter-
nate jettison handle.
Make normal approach.
Touchdown in normal landing attitude.
Drag chute - DEPLOYED
Engines - SHUTDOWN
a. Throttles - CLS'D
b. Engine master gwitches - OFF
9. Generator switches - OFF
10. Battery switch - OFF
11. Clear aircraft as soon as possible.

o -3 0w

ONE GEAR UP OR UNLOCKED

Unsafe Indication

An unsafe gear indication does not necessarily con-
stitute an emergency. The unsafe indication could be
caused by a malfunction within the indicating system
or the result of incorrect gear lowering procedure
coupled with a low pressure condition of the utility
hydraulic system. Upon initial detection of unsafe
gear indication, proceed as follows:

1. Check utility hydraulic pressure within limits.

2. Check airspeed below 250 knots IAS.

3. Recycle normal landing gear handle.

4. Attempt to lower gear by emergency gear lower-
Ing procedure. Refer to Landing Gear Emer-
gency Lowering, this section.

5. Make "fly-by" gear check or wing man visual
check.

6., If gear appears safe, make a normal landing
and observe the following precautions:

a. Shoulder harness inertial reel handle -
LOCKED

The pilot is prevented from leaning forward
when the shoulder harness is locked. There-
fore locking the shoulder harness mayprevent
some pilots from reaching the necessary con-
trols,

3-11
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b. Land on side of runway opposite indicated
unsafe main gear. Center of runway for in-
dicated unsafe nose gear.

¢. Throttles IDLE at touchdown.

d. With main gear unsafe indication: Lower
nose gear to runway immediately upon
touchdown and deploy drag chute.

e. With nose gear unsafe indication: Deploy
drag chute immediately upontouchdown and
hold nose gear "off"' until approximately 110
knots then lower gently to the runway.

Note

®The horizontal stabilizer beglns losing con-
trol effectiveness at approximately 110 knots.

®Allow airplane to roll straight ahead applying
mininum brake applications. After complet-
Ing landing roll, do not taxi until maintenance
personnel has inserted the ground lock safety
pIns.

Landing With One Main Gear Up or Unlocked

In the event one main gear remains up or in an
intermediate postition, after all procedures to extend
have failed, the following factors shouldbe considered
before making a final decision to land:

1. Crosswind effect.
Refer to Crosswlnd Landing, Section IL.

2. Width and length of runway.

3. Utility hydraulic system failure,
With a utility system failure, nose gear steer-
ing, wing flaps, and normal braking will not be
avallable,

4. Ground condition.

Ii the above factors are not sufficiently favorable,
the pilot should EJECT.

If a decision to land is made, proceed as follows:
Note

®Tf time and conditions permit, lighten the
aircraft by burning out excess fuel load.

®If external tanks are carried, burn out ex-
ternal fuel and retain tanks to absorb initial
shock.

1. Shoulder harness inertia reel handle - LOCKED

The pilot is prevented {rom leaning forward
when the shoulder harness is locked. There-
fore locking the shoulder harness may prevent
some pilots from reaching the necessary con-
trols.

3-12
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Canopy - JETTISON
Prior to landing, jettison the canopy by pull-
ing the canopy alternate jettison handle.
. Make normal final approach.
Land on side of runway opposite failed gear.
Immediately after touchdown -
a. Throttles - CLS'D
b. Drag chute - DEPLOYED
c. Ease nose gear to runway.
Hold unsafe gear "off" as long as possible.
Utilize nose gear steering for directional con-
trol.
. Engine master switches - OFF
All electrical switches - QFF
. Abandon aircraft as soon as possible.

Landing With Nose Gear Up or Unlocked

In event the nose gear remains up or in an interme-

dlat

€ position and all procedures toextend have failed,

proceed as follows:

1

If time and conditions permit, lighten the air-
craft by burning out excess fuel load.

If external tanks are carried, burnout external
fuel and retain tanks to absorb initial shock.

. Shoulder harness inertia reel handle - LOCKED

The pilot is prevenied from leaning forward
when the shoulder harness is locked. There-
fore locking the shoulder harness mayprevent
some pilots from reaching the necessary con-
trols.

2. Canopy - JETTISON

FPrior to landing, jettison canopy by pulling
the canopy alternate jettison handle.

3. Make normal final approach.
4. Land in center of runway.
5. Immediately after touchdown -

a. Throttles - CLS'D
b. Drag chute - DEPLOYED
¢. Hold nose "of{" runway.

6. At approximately 110 knots, gently ease nose to

runway.
Note

The horizontal stabilizer begins losing control
effectiveness at approximately 110 knots,

7. Engine master switches - OFF
8. All electrical switches - QFF
9. Abandon aircraft as soon as possible.
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LANDING WITH BOTH MAIN GEAR UP OR UNLOCKED

In the event both main gear remain up or in an inter-
mediate position, after all procedures to extend have
failed, the f[ollowlng factors should be considered
before making a final decision to land:

1. Crosswind effect.
Refer to Crosswind Landing, Section II.

2. Wwidth and length of runway.

3. Utility hydraulic system failure.
With a utility system failure, nose gear steer-
ing, wing flaps, and normal braking will not be
available.

4. Ground condition.

If the above factors are not sufficiently favorable, the
pilot should eject.

If decision to land is made, proceed as follows:
Note

®1{ time and conditions permit, lighten the air-
craft by burning out excess fuel load.

®If external tanks are carried, burn out ex-
ternal fuel and retain tanks to absorb initial
shock.

1. Shoulder harness inertia reel handle - LOCKED

The pllot is prevented from leaning forward
when the shoulder harness is locked. There-
fore locking the shoulder harness may prevent
some pilots from reaching the necessary con-
trols,

2. Canopy - JETTISON
Jettison the canopy by pulling the canopy alter-
nate jettison handle.
Make normal final approach.
Hold normal attitude for touchdown.
Immediately after touchdown - |
a. Throttles - CLS'D
b. Drag chute - DEPLOYED
8. Utilize nose gear steering for directional ¢on-
trol.
7. Engine master switches - OFF
B. all electrical switches - OFF
9. Abandon airecraft as soon as possible.

N O3

BLOWN TIRE

A situation may occur when the pilot must land with
a blown tire, or the tire may rupture during ground
roll. A blown tire at high speed willrequire immediate
control action to keep the atreraft aligned with the run-
way. The following procedures are applicable:

1. Shoulder harness inertia reel handle - LOCKED

Section |

The pilot is prevented from leaning forward
when the shoulder harness is locked. There-
fore locking the shoulder harness may prevent
some pilots from reaching the necessary con-
trols.

Make a normal final approach.
Land on side of runway opposlte blown tire,
Make normal touchdown.
Utilize nose gear steering for directional con-
trol.
Drag chute - DEPLOYED
When assured of directional control, deploy
drag chute.
7. Use light opposite braking to slow the aircraft.

o LD b

o
.

If possible, do not shutdown engines until ade-
quate fire fighting equipment is available. The
damaged wheel may be on fire or very hot and
fuel dralned overboard after engine shutdown
could contact the hot wheel causing fire.

NO-FLAPS LANDING .

A no-flaps landing is basically the same as a normal
landing {figure 2-7) except that the patternisexpanded
to avoid steep turns and the final approach speeds
are increased to preclude high sink rates.

1. Fly a wide normal pattern.

2. Wing flap lever - RETRACT

3. Establish at leastatwo mile, low angle, straight-
in approach.

4. Maintain applicable approach speed.

Total Fuel Remaining Final Approach Speed

Lbs. Kts. IAS
3000 185
4500 190
6000 195
7500 200
9000 205
10,500 210
12,000 215

5. Speed brake switch - CLOSED
Leave speedbrakes closeduntll after flare-out
has been accomplished.

8. Maintain a mild rate of descent.

7. Fly the alreraft down to the runway.
Do not flare the aircraft or "chop' power prior
to crossing the end of the runway.

8. Make normal touchdown and roll-out.
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RUNWAY OVERRUN BARRIER

Any time the alreraft cannot be stopped safely oh the
runway, attempt to engage the runway barrier executing
as many of the procedures listed below as time will
permit:

The aircraft may not engage the barrier if the
nose gear hook and door beef-up has not been
accomplished.

1. External tanks - JETTISON
Jettison tanks as far away fromthe barrier as
possible. Refer to Emergency Tank Jettison,
this section.

In case of known emergency, jettison external
tanks before landing., If tanks are jettisoned
close to the barrier, they will probably roll
into the barrier creating a {ire hazard.

Speed brake switch - OPEN

Drag chute - DEPLOYED

Brakes - APPLIED

Shoulder harness inertia reel handle - LOCKED

N o= O3 B

The pilot is prevented from leaning forward
when the shoulder harness is locked. There-
fore, locking the shoulder harness may prevent
some pilots from reaching the necessary con-
trols.

8. Utilize nose gear steering for directional con-
trol.
7. Steer aircraft toward center of barrier.

a. If possible, engage barrier at a90°angleto
insure a more positive and safer engage-
ment.

8. Throttles - CLS'D

Note

When engines have decelerated to low rpm,
braking and steering will not be available.
Emergency braking must be used.

8. Engine master switches - OFF
10. All electrical switches - OFF
11. Abandon aircraft as soon as possible.

EMERGENCY ENTRANCE

Procedures and precautions to be observed by rescue
personnel when assisting the pilot from the airplane
following a crash landing are ocutlined in figure 3-6.
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DITCHING
! Note

Thoreoughly inspect emergency and survival
equipment. Check parachute life vest, and raft
{survival kit} prior to over water flights

Diteh the aircraft only when no alternative is avail-
able. All survival equipment is carried by the pilot,
thus ejection is advisable. However, if the situation
demands ditching, observe the following:

Make radio distress call.

IFF master knob - EMERGENCY

External tanks - JETTISON

All personal leads (except oxygen) - DIS-

CONNECTED
Disconnect all personal leads, except oxygen
hose, to prevent fouling when leaving the
cockpit.

Oxygen diluter lever - 100% OXYGEN

Landing gear handle - UP

Wing flap lever - EXTEND

Canopy - JETTISON
Prior to ditching, jettison canopy by pulling
canopy alternate jettison handle. If canopy
does not jettison, raise either handgrip.

e L BD
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WARNING

With handgrips up, seat ejection triggers are
exposed and armed. Do not actuate either
trigger as geat will eject.

9, Shoulder harness inertia reelhandle - LOCKED

The pilot is prevented from leaning f{orward
when the shoulder harness is locked. There-
fore, locking the shoulder harness may prevent
some pilots from reaching the necessary con-
trols.

10. Fly approach heading parallel to any uniform
swell pattern.
11. Engines - SHUTDOWN
Prior to touchdown, shut down engines.
a. Throttles - CLS'D
b. Engine master switches - QFF
12. Make water touchdown -
a. Normal flare-out
b. Normal landing attitude
c. Touchdown along wave crest.
13. Oxygen hose - DISCONNECT
Disconnect oxygenhose and release mask {rom
face as cockpit is abandoned.

1y
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IF TIME AND CONDITIONS PERMIT. ..

Derermine ajectian senl handgrip position

HANDGRIPS UP ..

1. Pull emergency lanyard to [ertison canopy

2 f srep 1 fails—Use ¥4 socket wrench in canopy frame—re-
leasing canopy and manually roising canopy 1o Full up
pasilign

3 Disarm sea1 catapell by cutfing hoze laading Irom buck ef
seat la carapuit Assvre severed lines @re not aligned:
otherwise H seat Initiators flre accidenletly, axpanding
gasas may nctivate catopull syslem,

HAMDGRIPS DOWN...

1 Use ¥ sackel wrenchin ¢canopy lrome—releasing canopy
and manually ruising cenopy la full up posifian,

2 M step 1 fouls—Pujl emergency lanyard ta jettison canopy

3. il step 2 was nocessary—Disarm sedl calopult by tutking
hosa leading Irom back of seat to catupult Assure sevared
lines are not aligned: atherwise il senl initinlors lire occi-
dentally, expunding gases may active catapult system.

NOTE
IF CAMOPT CANNOT BE OPENED, BREAK CANOPY AFT OF PILOT'S
SEAT WITH AXE OR HEAVY IMSTRUMENT SPRAYING THE CAMOPY
WITH €0O. WiLl CAUSE THE CANOPY 7C BECOME EXTREMELY
BRITTLE AMD CONSEQUENTLY EASY TO BREAK

WARNING

M pilot jattisenad canepy in preparation for crash landing,
1sct handgrips will be up or canopy clterncte feriison
hondle will be pulled. With handgrips up ejaction seal Irig-
gers ore exposed Movemenl al eilher Irigge- lires seat
catapulr and &jects seal lram the airplane

L CAUTION

\:_ Il hardgrips are down in normal position, be careful whan
moving pilot not to 1aw! er raise hardgrips

o

Figure 3-6



3 PULL EXTERNAL TANK EMERGENCY
RELEASE MANDLE (TANKS) TQ 11§

FULL EXTENSION [12 INCHES)

NOTE

IF TIME OR CONDINIONS DO NOT PERMIT
STEPS 1 OR 2, IN THE €D} AIRPLANES, PER-

FORM STEP 3 TO EXFEDITE JETTISONING

N -

mm‘ﬂﬂ
AR ST R HUTFEN
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Figure 3-7
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EMERGENCY TANK JETTISON

Note

In the event of ditching, and sinking in water
when immediate escape is impossible, it is
possible for the pilot to survive under water
with oxygen equipment until escape can he
made. The MB-1 diluter demand type oxygen
regulator is a suitable underwater breathing
device when the regulator is set at 1004%
OXYGEN. It 15 essential that the mask be
tightly strapped, in place, and the diluter
lever in 100%. OXYGEN.

WARNING

Using the bail-out bottle with oxygen hose dis-
conhected will not supply sufficient oxygen
for survival. The decrease of pressure within
the mask hose during inhalation allows water
to enter the valve at the connection fitting.

EXTERNAL TANK EMERGNCY JETTISON

The procedures for external tank jettison are shown
in fipure 3-7,

CALTION

Do not jettison external tanks containing partial
fuel except in an emergency, If such action 1s
necessary, jettison tanks in a slight divetoal-
low fuel to drain forward. This permniits a
¢leaner separation and reduces the possibility
of further damage to the aircraft.

AFTERBURNER FAILURE

If the afterburner(s) [ails during take-off the resultant
loss of thrust is approximately 30 to 35% of Military
thrust. After the failure, the exhaust nozzle remains
open until alterburner fuel [low 15 stopped. Take-off
need not be aborted if remaining runway is compatible
with power avallable, refler to Appendix Icharts. The
failed engine afterburner throttle should be moved
inboard, out of alterburner, immediately toinsure ex-
haust nozzle closure and Military thrust avail-
ability, Relights may be attempted if hormal exhaust
nozzle operation was evident, when safe altitude and
airspeed are reached
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AFTERBURNER NOZILE FAILURE

Upon initiating afterburner, exhaustnozzle failure
to open is recognized by a loud explosion, vio-
lent surging, accompanied by a rapid rise in exhaust
temperature and an rpm reduction. Any of these con-
ditions is cause to move the throttle inboard imme-
diately, terminating afterburner to prevent possible
damage to engine and aircraft structure. There is no
emergency override or manual control provided for the
exhaust nozzle.

If the exhaust nozzle fails to close when the
afterburner is shutdown, a loss of thrust nor-
mally available will oceur. This thrust re-
duction will be evident throughout the entire
operating range of the engine, with particular
effect at the Military (OPEN) thrust setting.
Nozzles can be cften closed by bringing the
throttle of the affected engine to IDLE then
readvancing to desired power.

AFTERBURNER “BLOWOUT" DURING FLIGHT

In the event of afterburner "blowout" or loss of after-
burning, the failed engine afterburner throttle mustbe
moved inboard immediately, If no obvlious cause
{overheat) is discernible, a relight may be attempted.
If cockpit indications of resumed afterburning are
normal, continue afterburner operation.

Note

Allow a 3 to 5 second period between after-
burner termination and retight to assure ade-
quate fuel to igniter.

OIL SYSTEM FAILURE

An ¢il system failure is recognized by a decrease
or a complete loss of oil pressure. If an oil system
malfunction has caused prolonged oil starvation of
engine bearings, the result will be a progressive
bearing failure and subsequent engine seizure. This
progression of bearing f[ailure starts slowly and will
normally continue at a slow rate up to a certain point
at which the progression of failure accelerates
rapidly to complete bearing failure. The time in-
terval from the moment of oil starvation to complete
failure depends on such factorsas: Conditionofbear-
ings prior to oil starvatlon, operating temperatures
of bearings, and bearing loads. A good possibility
exists for 10 to 30 minutes of operation after ex-
periencing a complete less of lubricating oil. Bear-
ing failure due to o0il starvation is generally char-
acterized by a rapidly increasing vibration, and when
the vibration becomes moderate to heavy, complete
failure is only seconds away. At this time, an
engine shutdown should be made to prevent such a
destructive engine failure that would jeopardize a
successful ejection or a forced landing. Upon first

recognition of sustained oil system failure (above or
below limitations}, complete the following:

1. Affected engine - SHUTDOWN
Unless critical thrust condition exists, shut-
down the affected engine.

2. If affected engine thrust isneeded, reduce power
to lowest setting to maintain flight and avoid
rapid throttle movement,

3. Only il conditions warrant, external tanks -
JETTISON

4. Avoid abrupt maneuvers.

Avoid maneuvers that require excessive '"g"
forces.

5. After critical thrust condition subsides, affected
engine - SHUTDOWN

#3Since the generator ofl supply is taken from
the engine supply tank, a generator warning
light illumination could be an early indication
of engine oil starvation even hefore an ap-
preciable decrease in oil pressure is indicated
on the oil pressure gage. Consequently, if a
generator light illuminates, the oil pressure
gage for that engine should be monitored until
the possibility of oil starvation is disproven.

®1f the affected engine was shut down im-
mediately after recognition of oil system
{ailure, it may be restarted just prior to en-
tering the traffic pattern and operated atIDLE
throughout the landing phase. This will provide
available thrust in the event of an emergency
during landing.

FUEL SYSTEM EMERGENCY OPERATION
ENGINE FUEL SYSTEM

Engine Driven Fuel Pump Failure

In the event that engine fuel pump fails, the after-
burner pump automatically assumes the full unit de-
mands. There will be no indication to the pilot of this
failure. Normal engine performance, both afterburner
and normal, is available except at low altitudes where
heavy fuel demands may cause partial afterburning
power. Should the failure occur in the afterburner
pump, there will be no automatic transfer and after-
burning will not be availahle.

Engine Fuel Control Failure

Failure within an engine fuel control is evidenced by
abnormal increase or decrease of engine rpm, thrust,
or temperature, or by the inability to reduce rpm.
For such instances, transfer to the emergency fuel
control system by selecting the EMERG position on
the selector switch. If time and conditions permit,
avoid an immediate transfer and make selection in
accordance with the following:

317
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1. Adjust throttle to match engine rpm.
Adjust throttle setting to match actual engine
rpm as closely as practicable. Do not make
transfer at or near fullthrottle because emer-
gency fuel flow may exceed engine require-
ments and produce compressor stall or over-
temperatures.

If conditions permit, most satisfactory transfer
will result with the throttle in IDLE.

If the throttle setting and engine rpm are ser-
iously mismatched with throttle setting higher
than engine rpm, flame-out, compressor stall,
or overtemperature may result during transfer
to emergency system. Thepilot shouldbepre-
pared to retard the throttle immediately ifre-
quired.

2. Fuel control system switch -« EMERG
3. Slowly move throttle to desired setting.

®The pilot must monitor all engine instruments
while utilizing the emergency system. Throt-
tle movements must be made with caution since
the emergency control cannot prevent over-
temperature, stall or surge reactions.

®If the emergency system was selected because
of main system failure, DO NQT transfer back
to the main system. Flame-out or engine
limits could be exceeded causing engine dam-
age.

AIRPLANE FUEL SYSTEM
Booster Pump Failure

If fuel booster pumps fail, fuel will still be supplied
to the engine by suction feed (below 25,000 feet).
During suction feed, high fuel flow rates required
by afterburning will limit afterburner operations.
There is no indication to the pilot of such a condi-
tion until engine or afterburner operation is af-
fected. When the combined demands of engine and
afterburner fuel flow cannot be met by suction feed,
compressor stall, engine surge, or loss of thrust may
result. In the event that abnormal engine perfor-
mance is encountered during afterburning, shift throt-
tle inboard to terminate afterburning.

If booster pumps fail at altitudes above 30,000
feet flame-out of both engines may occur.

3-18 -

T.Q. 1F-101 (R} A-1

Transfer Pump Failure

Normally, the transfer pumps in fuselage cells 1 and
5 will operate until their respective cells are empty.
Cell 5 must empty before the pump in cell 4 will
operate., Failure of the pump in cell 5 will result
in the inability to transfer fuel from cells 4 and 5
except by gravity flow through the cell interconnec-
tors, Transfer pump failure is indicated by illumina-
tion of the feed tank low level warning light, or
abnormal reduction of fuel in cell number 2, while the
fuel level in cell{s) 4 and/or 5 remain full. If a
transfer pump failure has been detected, proceed
ag follows:

1. Fuel pumps switch - ALL PUMPS €0
2. Fuel transfer

selector switch - ALL PUMPS (BE¢D
Note

Selecting the ALL PUMPS position will ener-
gize all fuselage transfer pumps.

3. Check for transfer pump operation.
A decrease in individual cell {fuselage cells
1, 4 and 5) quantity will indicate transfer pump
operation,

To prevent overheating the pump units, the
transfer system should be returned to normal
operation alter the cell, with the defective
transfer pump, is empty.

4, If defective transfer pump is still inoperative:
a. Reduce power.
b. Land as socn as practical.

WARNING

If either cell 4 or 5 has the defective pump,
maintain nose down attitudes to bring the
center of gravity forward as much as possible
before proceeding to land,

®Use of maximum thrust or military thrust
should be governed by the amount of fuel re-
maining in #2 tank.

®During gravity transfer (all fuselage transfer
pumps inoperative) approximately 2000 pounds
of fuel will be trapped in the fuselage cells.
A nose up {light attitude will reduce the amount
of trapped fuel in fuselage cell number 1. A
more down attitude will reduce the amount of
trapped fuel in fuselage cells 4 and 5.

i
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ELECTRICAL SYSTEM EMERGENCY
OPERATION

SINGLE GENERATOR FAILURE

Failure of one generator will be noted by illumination
of one warning light. The light will indicate which
generator has failed, One generator innormal opera-
tion is sufficient to support the entire electrical de-
mand or load. In event of generator failure, the pilot
should take the following action:

Upon illumination of a generator warning light,
immediately check the corresponding oil gage.
The generator failure could have been caused
by oil starvation which will warrant an engine
shutdown.

1. Generator switch - RESET
2. Generator switch - ON
After placing generator switch momentarily
to RESET, return to ON position.
3. Check generator warning light - QUT
If generator fault has been corrected, the
generator will be reconnected to the system
and the warping light will go out.
4. If generator warning light remaing illuminated:
a. Remaining generator switch - OFF
b. Failed generator - RESET
¢. If a-c power is restored, either generator
may be used for the remainder of the flight.
5. If a-c power is not restored:
a. Return to operational generator.
b. Failed generator switch - OFF
¢. Land as soon as practicable.

DOUBLE GENERATOR FAILURE
Engines Operating

When both generators fail, both warning lights will
be illuminated. All a-¢ power is lost. The battery
will provide d-¢ power, provided the battery switch
is ON, for a limited time only. Attempt to reset
the generators. If one or both generators return to
operation, the light or lights will go out. If the at-
tempt to reset the generators is unsuccessiul, land as
soon as possible. Keep radio transmission to a mini-
mum and turn off all non-essential electrical equip-
ment. See figure 1-15, Electrical System Schematic,
for battery operated equipment.

With both generators disconnected from the
bus system, normal transfer pump sequence
ks inoperative.

Immediately upon illumination of both generaior
warning lights, perform the following:

1. Battery switch - OFF
To conserve the battery, turn battery switch
OFF untll non-essential electrical equipment
can be turned off,

2. All electrical switches - OFF
Turn off all electrical equipment that is not
essential to maintain flight.

3. Generator switches - RESET

4, Generator switches - QN
Alter placing generator switches momentarily
to RESET, return to ON position.

9. Check gensrator warning lights - QUT
If fault has been corrected, the generator(s)
will be reconnected to the system and the
warning light(s) will go out.

6. If generator warning light(s) remain illurninated:
a. Generator switch(s) - OFF
b. Land as soon as possible.

With a double generator failure, thought must
be given to conserving the battery for selec-
tive power for the gear and flaps and for vital
radio transmission. With all electrical equip-
ment off, turn battery switch ON just long
enough to extend the landing gear and flaps
obtaining a positive indication of gear down and
locked and flap position, and to make necessary
radio transmission, then turn battery switch
OFF. Prior to touchdown, the battery switch
may be turned ON again to select nose gear
steering,

Engiries Inoperative

The generators may automatically disconnect due to
engine underspeed or malfunction and through no fault
of the generators. A-c power will be available to
boost pumps and emergency ignition as long as the
engine rotates, however, the power will be low fre-
quency and possibly low voltage. Air starts may be
attempted providing engine failure is not attributed
to mechanical reasons. With the engines restarted
the generator warning lights will go out and normal
operation will be resumed. D-¢ power is avallable
during emergencies providing the battery switch is ON.

HYDRAULIC SYSTEM EMERGENCY
OPERATION

The loss of one hydraulic pump will be noted by a
warning light illumination. The loss of a pump or
one entire system presents no serious problem since
both systems support each other through dual eylinders
actuating the primary flight controls.

PRIMARY HYDRAULIC SYSTEM FAILURE

In the event of loss of primary hydraulic system pres-
sure, all power control system dual units will operate
normally by utility system pressure. Adequate pres-
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sure from the utility system is insured by a priority
valve in the utility system which closes when system
pressure drops below 1800 psi. Closure of the pri-
ority valve denies pressure to all hydraulically ac-
tuated units except the ailerons, stabilizer, rudder,
and brakes.

REDUCE AIRSPEED BELOW 250 KNOTS 1AS

UTILITY HYDRAULIC SYSTEM FAILURE

Loss of utility hydraulic system pressure allows the
primary system to assume full demand of the flight
control dual units. The rudder willno longer be power
operated but will be manually controlled by direct
rudder pedal pressure. Most units lost have emer-
gency methods of operation and are available asnoted:

1. Speed brake retractionisavailableby electrical ; & MAN
selection which causes the pressure io bypass LANDING GEAR HANDLE- DOWN

allowing the airstream to force the panels closed.
Refer to Speed Brake System Emergency Opera-
tion, this section.

2. Gear extension isavailable byuse of compressed e
air accomplished by pilot's utilization of the 3 Z‘:;éﬁ;“;:ﬁ;“"
manual pull handle to the left outboard of the
conscle. Reler to Landing Gear Emerpgency
Lowering, this section.

3. Brake action is retained by use of compressed
air system, at the pilot's selection by using the
manual pull handle on the left forward console.

Refer to Brake System Emerpency Operation,
this section.

With utility hydraulic system failure, neither
speed hrakes nor flaps will be available for
landing. Approach and touchdown speeds must

he higher. Refer to No-Flaps Landing, this LANDING GEAR EMERGENCY HANDLE
section. PULL TO FULL LIMIT OF IRAVEL {APPROX, 3%")
COMPLETE HYDRAULIC SYSTEM FAILURE NOTE
. . . LANDING GEAR EMERGENCY HANDLE WILL
In the event of complete hydraulic failure the aireraift LOCK AT IT6 ALY EXTENDED POSITION.

will become uncontrollable. Pilot should, upon initial
detection of hydraulic power loss, notetrend of failure
as to whether the gages show a definite, steady drop,
or if the gages fluctuate. With a steady drop indica-
tion, hydraulic power will probably not recover. As
quickly as possible the pilot should decrease airspeed,
attain level flight, then EJECT.

FLIGHT CONTROL SYSTEM EMERGENCY
@ i CHECK GEAR INDICATORS.
OPERATION .
In the event of primary utility system failure, the con- Rrazb-1060
irol forces will remain unchanged, with the exception Figure 3-8
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of the rudder system. Refer to Utility Hydraulic Sya-
tem Failure, this section.

SPEED BRAKE SYSTEM EMERGENCY
OPERATION

Should the normal operating system or the utility
hydraulic system fail, and the speed brakes are ex-
tended, they maybe retracted by placing the emergency
sgwitch on the landing gear control paneltothe IN posi-
tion. This allows the air loads to close the panels to
a trailing position,

Nate

When gpeed brakes are closed by use of the
emergency switch, there is a possibility that
speed brakes will reopen by returning the
speed brake emergency switch to NORMAL
position,

LANDING GEAR SYSTEM EMERGENCY
OPERATION
LANDING GEAR RETRACTION

There are no provisions for emergency retraction of
the landing gear inflight. Inthe eventof an emergency
where gear retraction is necessary during ground op-
eration, the gear handle may be raised by exerting a
force of approximately 35 lbs. permitting the gear to
collapse.

LANDING GEAR EMERGENCY LOWERING

I normal gear operation fails, the gear canbe lowered
by utilizing the procedures in figure 3-8.

Note

®The landing gear elrcultbreaker mustbe pulled
and left in this position to prevent hydraulie
reservoir rupture and a subsequent fire hazard,
When the landing gear circuit breaker is pulled,
neither nose gear steering nor landing lights
will be available.

®Actuating the landing gear emergency sysatem
will cause a considerable amount of hydraulic
fluid to be blown out the left fuel vent mast.
This is normal and should not be considered
as an additional malfunction by any observing
aircraft.

Retain landing gear emergency handle in the
locked (out) position. Returning the handle to

Section NI

its normal (stowed) position allows the com-
pressed air from the gear down side of the
actuating cylinder to be vented overboard.

BRAKE SYSTEM EMERGENCY OPERATION

In event of utility hydraulic system fallure orloss of
brake action, the airplane can be stopped by using the
emergency brake system.

1. Allow aircraft to decelerate.
Utilize aerodynamic braking and delay using
wheel brakes as long as safety will permit,
thus allowing the alrcraft to decelerate as
much ag possible.

2. Emergency brake handle - PULL
After determining that a go-around will not
he made, pull the emergency brake handle,

3. Brakes - APPLIED
Apply brakes evenly and simultanecusly, Best
braking will be obtained by applying a steady
pressure on the brake pedals, slight at first
and gradually Iincreasing to maximumbraking
(just below the skid point) as the aircraft
decelerates.

®3pecial attention must be given to maintaining
directional control since there is approxi-
mately a one second delay between actuation
or release of brake pedal force and brake re-
sponse when compressed air is utilized for
braking.

® Approximately three full brake applications
will be avallable from the emergency brake
gystem due to the fact that releasing then re-
applying brakes will cause brake pressure to
bleed. However, as long as steady force is ap-
plied the alr will remain constant.

® Alrcraft should be stopped straight ahead on

runway with minimum number of brake appli-
cations.

Note

® Nose gear steering will not be available with
utility hydraulic system failure.

® After using the emergency brake system, an
entry in AFTO Form 781 must be made.
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RF-101A CONDENSED CHECKLIST

The following check lists are condensed versions of
the procedures presented in Section III. These con-
densed check lists are arranged so that you may
remove them from your Flight Manual and insert
them into a Ilip pad for convenient use. They are
arranged so that each action is in sequence with the
expanded procedure given in SectionIIl. Presentation
of these condensed check lists does not imply that
you need not read and thoroughly understand the
expanded versions. To fly the airplane safely and
efficiently, you must know the reason why each step
is performed and why the steps occur in certain se-
quence,

CODE

€ Block 20 airplanes (54-1404 thru 54-1496)

¢D Block 25 airplanes (54-1487 thru 54-1507)

@ Block 30 airplanes (54-1508 thru 54-1518)

€P Block 35 airplanes (54-1519 thru 54-1521 and 55-155

thru 55-161)

ENGINE FAILURE
ENGINE FAILURE DURING TAKE-OFF

Before Airborne

RN LoD =

Throttles - IDLE

Drag chute - DEPLOYED

Speed brakes switch - OPEN

Brakes - APPLIED

Nose gear steering - ENGAGED

If aircraft cannot be stopped - JETTISON CANQPY

T.0. 1F-101(R)Ad
15 DECEMBER 1958
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After Airborne
-

Operating engine - AFTERBURNER
Landing gear handle - UP
External tanks - JETTISON
Maintain level flight
Wing flap lever - RETRACT
Failed engine - SHUTDOWN

a. Thraottle - CLS'D

b. Engine master switch - OFF

U B L2 Do

ENGINE FAILURE DURING FLIGHT

1. Positively determine which engine has failed.

2. Throttle - CLS'D

3. If engine failed for other than mechanical reasons, pre-
pare for air start.

DOUBLE ENGINE FAILURE DURING FLIGHT

1. Left throttle - CLS'D

2. Right throttle - IDLE

3. Right engine ignition buiton - DEPRESS

4. Descend to 30,000 [eet.
If right engine does not start by 30,000 feet:

5. Right throttle - CLS'D

6. Left engine - AIR START
If neither engine starts by 20,000 feet, it can be assumed that
the ignition system is at fault.

7. Generator switches - OFF
8. Right engine - AIR START
9. I right engine does not start, attempt to start the left
engine in the same manner,
AIR START
When Flame-Out Occurs
1. Throttle - CLS'D

T.0. 1F-101{R} A-1
15 DECEMBER 1958
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Engine master switch - ON

Generator switch - ON

Battery switch - ON

Fuel selector switch - NORMAL

= a. If primary fuel system failure is sugpected, fuel
system selector switch - EMERG

LN ok L B
e .

Air Start

1. Emergency ignition button - DEPRESS
a. Hold emergency ignition button depressed while ad-
vancing throttle to IDLE
b. Momentarily depress emergency ignition buttonwhile
advancing throttle to IDLE €
2. Start is indicated by rapid increase in rpm followed by
rise in exhaust temperature.
3. If satisfactory air start is accomplished, advance throttle
to desired thrust.
S 4. Discontinue start if one of the following conditions occur:
a. Light-up does not occur within 20 seconds after
throttle is advanced to IDLE.
b. The engine f[alls to accelerate to idle rpm within
approimately 45 seconds alter light-up.
¢. The exhaust temperature exceeds maxlmum limita-
tiona.
d. The oil pressure does not attain the minimum of
30 psi.
5. If air start does not occur:
a. Emergency fuel switch - EMERGENCY
b. Repeat previous steps.

GLIDE DISTANCE

To obtain maximum glide distance while maintaining sufficient
airspeed to provide adequate Ilight control hydraulic pressure:

1. Landing gear handle - UP

2. Wing flap lever - RETRACT
3. External tanks - JETTISON
4. Airspeed - 250 KNOTS 1AS

S T.0. 1F-101 (R} A-1
15 DECEMBER 1958
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SINGLE-ENGINE LANDING

Fly a wide normal pattern.

Landing gear lever - DOWN

Wing flap lever - RETRACT

Establish at least two mille straight-in final approach.
Malntain a minimum of 85% engine rpm.

5. Establish applicable approach speed using intermitient
application of speed brakes.

e LD B =

Total Fuel Remalning Final Approach Speed
Lbs. Kts. IAS
3000 185
4500 180
6000 185
7500 200
9000 205
10,500 210
12,000 215
6. Speed brake switch - CLOSED
7. Maintain a mild rate of descent.
8. Wing flap lever - EXTEND
9. Fly the aircraft down to the runway.
10. Make normal touchdown and roll-out.

ENGINE FIRE DURING STARTING
i. Throttles - CLS'D
2. Engine master switches - OFF
3. External electrical and compressed air units -

DISCONNECTED
4, Leave aircraft as quickly as possible.

ENGINE FIRE DURING TAKE-OFF
Before Airborne

1. Throttles - IDLE

L™

T.0. 1F-101(R) A-1
15 DECEMBER 1958

INIT SIHL NO 1N

L-v{d)L0l-d41 'O'L



P—

ﬁl

T.0. 1F-101(R) A-1

CUT ON THIS LINE

Drag chute - DEPLOYED

Speed brakes switch - OPEN

Brakes - APPLIED

Nose gear steering - ENGAGED

If aireraft cannot be stopped - JETTISON CANOPY
Throttles - CLOSED

Engine master switches - OFF

Leave airplane as soon as possible.

After Airborne

Burner Comporitment {Flashing) Light

=1 ch O ebe GO PO =t

Normal operating engine - AFTERBURNER

Throttle (engine indicating fire} - IDLE

Landing gear handle - UP

External tanks - JETTISON

Continue level flight

Wing flap lever - RETRACT

If light continues flashing, shut down appropriate engine.
a. Throttle - CL8'D
b. Engine inaster switch - QFF

Check for indications of fire such as trailing smoke,

verification frem tower or another aircraft, etc.

If fire exists, climb to safe ejection altitude and eject.

Engine Comporiment (Steady) Light

O =1 b O e L2 ba

-

Normal operating engine - AFTERBURNER

Throttle (engine indicating fire) - CLS'D

Landing gear handle - UP

External tanks - JETTISON

Continue level flight

Wing flap lever - RETRACT

Engine master switeh - OFF

Check for indications of fire such as trailing smoke,
verification from tower or another aircraft, ete,

If fire exists, climb to safe ejectlon altitude and eject.

T.0. 1F-101({R}A-1
15 DECEMBER 1958
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ENGINE FIRE DURING FLIGHT

Burner Compartment {Flashing} Light

1.

Reduce power and observe fire warning light.

a. If light goes out, continue flight at reduced power

settings and land as soon as possible.

b. U light continues flashing, proceed with step 2.
Check for other fire indications such as fumes or trailing
smoke,

a, If no fire is apparent, contimie flight at reduced

power setting and land as soon as possible.

b. If positive fire indications are discernible, proceed

with step 3.
Engine {indicating fire} - SHUTDOWN

a, Throttle - CLS'D

b. Engine master switeh - QFF

c. If fire ceases, make single engine landing as soon

as poasible.

d. If fire continues - EJECT

Engine Compartment (Steady} Light

1

2.

3.

4

Engine {indicating fire) - SHUTDOWN

a. Throttie - CLS'D

b. Engine master switch - OFF
If light goes out and there is no evidence of continuing
fire, make a single engine landing as soon as possible.
if light remains illuminated and evidence of fire is ap-
parent - EJECT
If light remalns illuminated but no evidence of fire is
apparent, make a single engine landing as soon as pos-
sible,

ENGINE FIRE AFTER SHUTDOWN

B L b =

External compressed air source - CONNECTED
Throttle - CLS'D

Engine master switch - OFF

Engine start switch - START

T1.0. 1F-101{RJ A-1
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CUT ON THIS LINE

5. Allow engine to crank approximately 20 seconds.
6. Enpgine start switch - STOP START

ELECTRICAL FIRE

Battery switch - OFF

Generator switches - QFF

All electrical equipment switches - QFF

Battery switch - ON

Generator switches - ON

Turn on most essential electrical equipment.

If the trouble item is found, place the eguipment OFF

and pull the applicable circuit breaker.

8, I cause of fire cannot be found, continue flight with only
essential equipment operating and land as soon as pos-

sible.

ELIMINATION OF SMOKE AND FUMES

1. Oxygen regulator diluter lever - 100% OXYGEN
2. Oxygen emergency toggle lever - EMERGENCY
3. Cabin air temperature knob - RAM AIR & DUMP

EJECTION

=5 e R e

Before Ejection {High Altitude)

Slow aircraft as much as possible.
Actuate bail-out bottle.
Cabin air temperature knob - RAM AIR & DUMP
Loose equipment - STOWED
Obtain proper ejecting posltion.
a. Feet on rudder pedals
b. Thleghs braced on seat cushion
¢. S5it erect with chin in
d. Head hard back against headrest
Arms braced in armrest

N = L3 BS —=

Before Ejection (Low Altitude)

1. Pull nose of aircraft above horizon.
2. Slow aircraft as much as possible.

T.0. 1IF-101{R) A-1
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3. Obtaln proper ejecting position.
a, Feet on rudder pedals
b. Thighs braced on seat cushion
¢. S5it erect with chin in
d. Head hard back against headrest
e, Arms braced in armrest

Ejecting
1. Either handgrip - PULL UP
2. BEither trigger - SQUEEZE

After Ejecting

1.

2.

If automatic-opening safety belt fails to open after 2
seconds - Unfasten belt manually and kick free ol seat.
With the automatic-opening, aneroid-type parachute, check
arming lanyard pulled automatically. If lanyard is not
pulled automatically, manually pull lanyard to arm anerold
automatic-opening device.

a, Parachute will open at preset altitude.

b. If below preset altitude, parachute will open atpreset

time interval

EJECTION SEAT FAILURE

I time and conditions permit, reduce airspeed to ap-
proximately 275 knots IAS.

Unfasten safety belt, actuate bail-cut bottle (if necessary}
and disconnect personal leads (radio, face heat, oxygen,
ant!-G sult).

Run trim to full nose down, holding aft stick pressure.
Invert airplane while maintaining positive "g" loading.
When inverted, release stick and push free of seat,
Pull "D" ring or automatic-opening parachute lanyard
to open parachute.

TAKE-OFF AND LANDING EMERGENCIES

ABORTED TAKE-QFF

Throttles - IDLE

T.0. 1F-101{R} A-1
15 DECEMBER 1958
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CUT ON THIS LINE

Drag chute - DEPLOYED

Speed brakes switch - OPEN

Brakes - APPLIED

Nose gear steering - ENGAGED

If aircraft cannot be stopped - JETTISON CANOPY

FORCED LANDING

1.

0 -1 Ch &N W L2

8.
10.
11.

If external tanks contain fuel - JETTISON
a. External tank emergency release handle - PULL
b. External tank emergency bution - DEPRESS
If time and conditions permit, burn excess fuel to lighten
alrcraft as much as possible.
Shoulder harness inertia reel handle - LOCKED
Canopy - JETTISON
Make normal approach.
Touchdown in normal landing attitude.
Drag chute - DEPLOYED
Engines - SHUTDOWN
a. Throttles - CLS'D
b. Engine master switches - OFF
Generator switches - QFF
Battery switch - OFF
Clear aircraft as soon as possible.

ONE GEAR UP OR UNLOCKED

Unsafe Indication

L

O

Check utility hydraulic pressure within limits.
Check airspeed below 250 knots IAS.
Recycle normal landing gear handle.
Attempt to lower gear by emergency gear lowering pro-
cedure. Refer to Landing Gear Emergency Lowering,
this section.
Make 'fly-by"' gear check or wing man visual check.
If gear appears safe, make a normal landing and observe
the following precautions:

a, Shoulder harness inertia reel handle - LOCKED

T.0. 1F-101{R) A-1
15 DECEMBER 1958
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b. Land on side of runway opposite indicated unsafe
main gear. Center of runway for Indicated unsafe
nose gear.

¢, Throttles IDLE at touchdown.

d, With main gear unsafe indication: Lower nose gear
to runway immediately upon touchdown and deploy
drag chute.

€. With nose gear unsafe indication; Deploy drag chute
immediately upon touchdown and hold nose gear "off™
until approximately 110 knots then lower gently tothe

runway.

Landing With One Main Gear Up Or Unlocked

After all procedures to extend have failed, the following factors
ghould be considered before making a final decision to land:

. Crosswind effect.
. Width and length of runway.
Utility hydraulic system failure.

i
2
3
4. Ground condition.

If the above factors are not sufficiently favorable, the pilot
should EJECT.

If a decision to land is made, proceed as follows:

Shoulder harness inertia reel handle - LOCKED
Canopy - JETTISON
Make normal final approach.
Land on side of runway opposite failed gear.
Immediately after touchdown -

a. Throttles - CLS'D

b. Drag chute - DEPLOYED

c. Ease nose gear to runway.
. Hold unsafe gear “off" as long as possible.
Utillze nose gear steering for directional control.
Engine master switches - OFF
All electrical switches - OFF

Abandon aircraft as soon as possible,
Ih

T.0. 1F-101({R}A-1
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CUT ON THIS LINE

Landing With Nose Gear Up Or Unlocked

Shq*lder harness inertia reel handle - LOCKED
Canopy - JETTISON
Make normal final approach.
Land in center of runway.
Immediately after touchdown -
a. Throttles - CLS'D
b. Drag chute - DEPLOYED
¢. Hold nose "off”’ runway.
At approximately 110 knots, gently ease nose to runway.
Engine master switches - OFF
All electrical switches - OFF
Abandon aircraft as soon as possible,

o
(S XL

o oo =]

LANDING WITH BOTH MAIN GEAR UP OR UNLOCKED

After all procedures to extend landing gear have failed, the
following factors should be considered before making a final
decision to land:

1. Crosswind effect.
Refer to Crosswind Landing, Section 1I.
2, Width and length of runway.
3. Utility hydraulic system failure.
4, Ground condition.

If the above factors are not sufficiently favorable, the pilot
should EJECT.

1f decision to land is made, proceed as follows:

Shoulder harness inertia reel handle - LOCKED
Canopy - JETTISON
Make normal final approach.
Hold normal attitude for touchdown.
Immediately after touchdown -
a, Throttles - CLS'D
b. Drag chute - DEPLOYED
6. Utilize nose gear steering for directional control.
1. Engine master switches - OFF

ol e ) B e
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B. All electrical switches - OFF
9. Abandon aircraft as soon as possible.

BLOWN TIRE
1. Shoulder harness inertia reel handle - LOCKED
2. Make a normal final approach.
3. Land on side of runway opposite blown tire.
4, Make normal touchdown,
5. Utilize nose gear steering for directional control.
6. Drag chute - DEPLOYED
7. Use light opposite braking to slow the aircraft.

NO-FLAPS LANDING

1. Fly a wide normal pattern.

2, Wing flap lever - RETRACT

3. Establish at least a two mile, low angle, straight-in
approach.

4, Maintain applicable approach speed.

Total Fuel Remaining Final Approach Speed
Lbs. Kts. IAS
3000 185
4500 190
6000 185
7500 200
2000 205
10,500 210
12,000 215
5. Speed brake switch - CLOSED
6. Malntain a mild rate of descent,
7. Fly the aircraft down to the runway.
8. Make normal touchdown and roll-out.

RUNWAY OVERRUN BARRIER

1. External tanks - JETTISON

1.0. TF-101(R}A-1
15 DECEMBER 1958 1 2
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CUT ON THIS LINE

2, Speed brake switch - OPEN
- 3. Drag chute - DEPLOYED
4. PBrakes - APPLIED
- 5. Shoulder harness inertia reel handle - LOCKED
w 6. Utllize nose gear steering for directional control.
7. Steer aircraft toward center of barrier.
a. If possible, engage barrler at a 90° angle to Insure
. a more positive and safer engagement.
8. Throttles - CL3'D
. Engine master switches - QFF
10. All electrical switches - OFF
11. Abandon aircraft as soon as possible,
DITCHING
1. Make radio distress call,
2. IFF master knob - EMERGENCY
3, External tanks - JETTISON
R 4, All personal leads {except oxygen) - DISCONNECTED
5. Oxygen diluter lever - 100% OXYGEN
8. Landing gear handle - UP
7. Wing flap lever - EXTEND
8, Canopy - JETTISON
9. Shoulder harness inertia reel handle - LOCKED
10, Fly approach heading parallel to any uniferm swell pattern.
11. Engines - SHUTDOWN
Prior to touchdown, shut down engines.
a. Throttles - CLS'D
b. Englne master switches - QFF
12. Make water touchdown -
a. Normal flare-out
b. Normal landing attitude
¢. Touchdown along wave crest.
13. Oxygen hose - DISCONNECT
. EXTERNAL TANK EMERGENCY JETTISON
1. External tank jettison switch - JETTISON
If step 1 fails, proceed to step 2.
P T.0. TF-101{R)A-1 .l 3
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2. External tank emergency release handle - PULL
J. External tank emergency jettison button - DEPRESS

OIL SYSTEM FAILURE

Unless critical thrust condition exists, affected engine -

SHUTDOWN

2. If affected engine thrust is needed, reduce power to lowest
possible setting and avoid further rapid throttle movement,

3. Only if conditions warrant, external tanks - JETTISON

4, Avoid abrupt maneuvers.

5. After critical thrust condition subsides, affected engine -

SHUTDOWN

FUEL SYSTEM EMERGENCY OPERATION

ENGINE FUEL CONTROL FAILURE

. Adjust throttle te match engine rpm.
Fuel control system switch - EMERG

1
2
3. Slowly move throttle to desired setting.

TRANSFER PUMP FAILURE

Fuel pumps switch - ALL PUMPS €})
Fuel transfer selector switch - ALL PUMPS ¢XDXD
Check for transfer pump operation.

If defective transfer pump is still inoperative:

a. Reduce power.

b. Land as soon as practical.

ELECTRICAL SYSTEM EMERGENCY OPERATION

W Ll DO

SINGLE GENERATOR FAILURE

Generator switch - RESET
Generator switch - ON
Check generator warning light - QUT

If generator warning light remains illuminated:
a. Remaining generator switch - OFF

b. Failed generator - RESET

e LD o =
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CUT ON THIS LINE

¢, If a-c power is restored, either generator may be
used for the remainder of the flight.
5. If a-c power is not restored:
a. Return to operational generator.
b. Failed generator switch - OFF
c. Land as scon as practicable,

DOUBLE GENERATOR FAILURE

Battery switch - OFF

All electrical switches - OFF

Generator switches - RESET

Generator switches - ON

Check generator warning lights - QUT

. [If generator warning light(s) remain illuminated:
a. Generator switch{es) - OFF

b. Land as soon as possible,

O N e L3 b

HYDRAULIC SYSTEM EMERGENCY OPERATION

PRIMARY HYDRAULIC SYSTEM FAILURE

Loss of the primary hydraulic system pressure allows the
utility system to assume the full demand of the flight control
dual units.

UTILITY HYDRAULIC SYSTEM FAILURE

Loss of utility hydraulic system pressure allows the primary
gystem to assume full demand of the flight coptrol dual units
and the rudder will be manually controlled by direct rudder
pedal pressure. With utility hydraulle system failure, refer to
the following emergency procedures:

1. BSpeed Brake System Emergency Operation
2, Landing Gear Emergency Lowering
3. Brake System Emergency Operation

T.0. 1F-101 (R} A-1
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COMPLETE HYDRAULIC SYSTEM FAILURE

In the event of complete hydraulic aystem failure, gages in-
dicating a definite steady drop, perform the following before
aircraft becomes uncontrollable:

1. Decrease airspeed
2. Attain level flight
3. EJECT

SPEED BRAKE EMERGENCY OPERATION

There are no emergency provisions for extending the speed
brakes, If speed brakes will not retract normally:

1. Emergency speed brake switch - IN
LANDING GEAR EMERGENCY LOWERING

Airspeed - BELOW 250 KTS. IAS

Landlng gear handle - DOWN

Landing gear circuit breaker - PULL
Landing gear emergency handle - PULL
Landing gear position indicators - CHECK

O i L9 b =
sk o .

BRAKE SYSTEM EMERGENCY OPERATION

1. Allow aircraft to decelerate

a, Utilize aerodynamic braking.

b. Delay using wheel brakes as long as safety will
permit.

2. Emergency brake handle - PULL
3. Brakes - APPLIED

a. Apply brakes evenly and simultaneously.

b. Best braking will be obtained by applying a steady
pressure on the brake pedals, slight at first and
gradually increasing to maximum braking as the
alrcraft decelerates.

T.0. 1F-101{R) A-1
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COCKPIT AIR CONDITIONING AND
PRESSURIZATION SYSTEM

COCKPIT AIR CONDITIONING

The cockpit air conditioning system utilizes heated
compressed air from the sixteenth stage of both engine
compresgors to maintain the cockpit temperature and
pressurization, The system provides warm or cool
air for the windshield and canopy defrosting, and for
pilot comfort. In addition, an auxiliary system pro-
vides compressed air to the anti-G auit, external
fuel tanks, and hydraulic reservoirs. The heated com-
pressed air f(rom the engine is routed through and
around a refrigeration unit consisting of an air-to-air

heat exchanger combined with an expansion turbine.-

The temperature of the air entering the cockpit is
regulated by an automatic temperature control that
proportions the hot air from the engines and cooled
air from the refrigeration unit. When maximum
cockpit cooling 1s required, all the alr is directed
through the refrigerationunit. Inthe airplanes,
cockpit air outleta are located on the floor, just
forward of the left rudder pedal and at the base of the

Section IV
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windshield which serves as the defroster. Inthe@
airplanes, cockpit air outlets are located on the floor
by the left rudder pedal and along the windshield sills
and canopy arch. Ram air may be selected to clerr
the cockpit of fumes or should the air conditioning sys-
tem mallunction, Upon incorpeoration of T.Q. 1F-101
=596, a ventilated suit outlet is installedon the ejection
seat and a face ventilator is installed below the left
canopy rail in the (BEXD airplanes. Air used for the
anti-G suit, external fuel tanks, and hydraulic re-
servoira is taken [rom an auxiliary compressed air
take-off using an additional coil heat exchanger lo-
cated in the ram air inlet duct. See figure 4-1.

COCKPIT PRESSURIZATION

The air conditioning system receives compressed air
from the sixteenth stage of each engine compressor
for cockpit pressurization as well as air conditioning.
Cockpit pressure is maintalned at a preselected
schedule for various flight altitudes by a pressure
regulator. The cockpit is nonpressurized from sea
level to 8000 feet. Above this altitude either of the
two selected pressure schedules, COMBAT (2.75 pai)
or NORMAL (5 psi) ig maintained, A dump valve auto-
matically relieves any excess preasure above the
scheduled limits. The dump valve may be opened by
the pilot, if necessary, by selecting the RAM AIR &
DUMP position on the cabin air temperature knch.
A comparison of flight altitude to cockpit schedule is
shown in figure 4-3,

Cockpit Pressure Switch

The two-position switch {figure 4-2) is located on the
forward cockpit temperature control panel enabling
gelection of the cockpit pressure by means of an elec-
trical solencid selector. This solencid requires 28
volt d-c power for selection of the NORMAL position
only. Any electrical failure repositions the solenoid

4-1
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to COMBAT selection although the switch position 1s
not aflfected. The cockpit pressure switch must be
raised (pulled-up) to change position. Pressurization
is dependent on the cabin air temperature knob posi-
tion which must be in the AUTO or MANUAL position
to close the dump valve, thus allowing pressurization.

Cabin Air Temperature Knob

The cabin air temperature kncb (figure 4-2}, located
on the alt cockpit temperature control panel, may be
rotated through the [ollowing settings: RAM AIR &
DUMP, AUTO with subsequent COLD or HOT adjust-
ment, MANUAL with subsequent HOT to COLD adjust-
ment. The knob allows the pilot to adjust cockpit
temperature as desired through pneumatic actuation.

Air Control Lever

Cockpit airflow is controlled by alever (figure 4-2) on
the aft cockpit temperature control panel. Movingthe

Section IV

lever forward to the NORM position directs air to the
pilot's feet and a small amount to the windshield area,
Retarding the lever tothe DE F position (full aft) directs
all the air to the windshield and canopy defrosting
duct. Intermediate positioning determines amounts to
either outlet,

CAEBIN PRESSURE ALTIMETER

The pressure altitude ¢’ the cockpitisindicatedon the
cabin pressure altimeter {4, figure 1-24) locatedonthe
instrument panel. The altimeter is vented only to
pressure within the cockpit.

NORMAL OPERATION OF COCKPIT AIR CONDITION -
ING AND PRESSURIZATION SYSTEM

1. Cabin pressure switch - NORMAL, or COMBAT

2. Cabin air temperature knob - AUTO heat as
desired

3. Air control lever - as desired

AIR CONDITIONING CONTROL PANELS

Figure 4-2
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Figure 4-3

EMERGENCY OPERATION OF COCKPIT AIR CON -
DITIONING AND PRESSURIZATION SYSTEM

If sudden decompressicn of the cockpil is necessary:

1. Turn oxygen regulator diluter lever to 100%
OXYGEN

2. Push emergency toggle lever from center toin-
sure positive pressure tc mask.

3. Descend to 25,000 feetor belowifcircumstances
permit.

4. Move cahin air temperature knob to RAM AJR
& DUMP

If cooling unit functions improperly and temperature
of cockpit remains hugh (HOT):

1. Turn cabin air temperature knob to MANUAL
and hold in COLD selectiontio readjust tempera-
ture as desired.

2. Descend to 25,000 feet or belowifcircumstances
permit. The ram air temperature can be con-
trolled within limits by increasing or decreasing
airspeed.

3. Turn cabin air temperature knob toc RAM AIR
& DUMP if temperature remains uncomfortably
high.

4-4

COCKPIT DEFROSTING AND ANTI-ICING
SYSTEM

Heated air for defrosting is taken {rom the engine
compressors and passed through a heat exchanger.
This air is directed onto the inner surfaces of the
canopy and windshield. The pilot controls the tem-
perature of the air through the cabin air temperature
contrel knob. The windshield is anti-iced by a heating
element sandwiched between the layers of glass.
The heating element warms the flat plate area
arresting ice formation on the outside andfroston the
inside. The system is controlled by the windshield
anti-icing switch. The windshield blower system
allows a blanket of warm air to flow over the wind-
shield to remove rain. The air is taken from the
16th stage of each compressor and directed over the
left side panel and flat plate glass area through two
flush external openings. The system is used to im-
prove forward visibility in rain at low speeds and
during air refueling.

Air Control Lever

Placing the air control lever (figure 4-2}, located on

windshield and canopy areas. Temperature ofthis air
is dependent on the pilot selected cockpit temperature.,
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Inter ediate positioning of the control lever dis-
tribu s both defrosting air and [oot air as desired.

Windshield Anti-lcing Switch

The windshield anti-icing switch is a three-position

since the current supplied would be adequate for most
conditions. However, the HIGH positionis available to
provide greater heat under more seévere icing condi-
tions.

Windshield Blower Switch

The windshield blower switch (figure 4-2) allows
the pilot to divert a blanket of warm fast moving
air over the left side panel and flat plate glass area
of the windshield. During approach through rain,
this system will improve forward visibility. The
system is automatically actuated whenever the air
refueling system is selected. The system requires
115 voll, single phase, a-c and 28 volt d-c power.
Observe the {ollowing operating limitations until in-
corporation of T.O. 1F-101-124.

1. No system operation permitted above 90% engine
rpm.

2. Use in approach speed range and during rain
only.

3. No operation permitted during take-off.

NORMAL OPERATION OF WINDSHIELD DEFROST=
ING AND ANTI-ICING SYSTEM

If any portion of the windshield or flat plate {armar)
glass becomes fogged or frosted follow this procedure:

1. windshield anti-icing switch - HIGH

2, Air control lever - DEF (full aft)

3. Cabin air temperature knob to HOT position
il atmospheric or {light conditions cause fog
to be emitted [rom the air outlets.

Full HOQT position may crack glass surface
therefore, care should be taken to use only
enough heat seiection to eliminate condition.

PITOT HEAT SWITCH

The pitot heat switch 15 a two-position circuit breaker
type switch located onthe forward cockpit temperature
control panel and provides 115 volt a-¢ power toa
conventional electrical pitot heating element.

Section IV

The pitot heat switch should be turned off at
all times when not required to prevent damage
to the plastic dome from heat.

FACE MASK ANTI-FROST RHEOQSTAT

The antifrost elements of the pilot's face mask require
28 volt d-c¢. The mask antifrost system is energized
when the rheostat located on the utility control panel
(figure 1-27) is rotated clockwise from its OFF posi-
tion., Heat is increased with continued clockwise
movement of the rheostat. The pilot connects the face
mask to the system at a female socket and wire
mounted along with the oxygen hose etc.

ENGINE ANTI-ICING SYSTEM

An independent system for anti-icing the engine inlet
guide vanes is provided on each engine. Hot airtaken
directly from the compressor is ducted to the vane
area and upon auwtomatic selection by a sensing probe
in the left engine inlet duct, directedtothe vanes pro-
per. The entire selection is automatic.

COMMUNICATION AND ASSOCIATED
ELECTRONIC EQUIPMENT

See Communication and Associated Electronic Equip-
ment Table {(figure 4-4).

INTERPHONE-AN/AIC-10

This set is desighed to provide two-way communica=

set will be ready for aoperation any time 28 volt d-c
(battery or external power) is applied through the
AN/AIC-10 circuit breaker. The pilot's interphone
switch (figure 1-20) is a push-button type switch and
is located on the wing flap handle heousing. A panel
on the left side of the fuselage just forward of the nose
gear well provides the ground crew mike and head-
set connections, The AN/AIC-10 amplifier is usedas
a pre-amplifier for the AN/ARC-34 transmitter when
the pilot is using the UHF radio.

If the AN/AIC-10 system is inoperative, the
AN/ARC-34 will not operate and there will be
no audio signals from the navigation radio,
gear horn, or pitch-up warning system.

UHF COMMAND RADIO AN/ARC-34

The AN/ARC-34 command set (figure 4-5) provides
two-way voice communication, in the frequency range
of 225.0 to 399.9 megacycles, between aircraft and
ground stations or between aircraft. Any of 20 pre-
set frequencies may be selected. In addition to the

3.5
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CAIRON £

Valte communication betwean cockpit
ond ground {ground vss only).

AM radio commuynication batwesn air-
plans ond station and hetwaan air-
planss,

Indicates relative bearing of and homes
on UHF rodie signal sources.

Visual facilities for flying to or away
from an omni-directional clation Vie
val ond awal airwoy and ronwoy
locating seevice

AM reception of towsr and gensrl
tommunicatigns,

Yisval facilities tor flying to or awey
from and distance measuring from a
TACAN srotion

Yertical and lotaral guidance for I8
operatians

Receives marker beocon signal to indi-
cate position.

Voite racorder for pilot ond communi-
tations racaiver,

Identifies airplune o3 friend or tou.

indicates ground pesifion in terms of
latilude and langiiude at oll times,

Indicates pasition of nircraft and course
and distance to deslination

Indicates the measurement of the ter-
rain tearance to the oirplone

Supplies visval and oudie warning
when airplane inlercepts pulsed radar
signols from airborne intarceprinn or
oirborns gun loying syslems

0 ASSOLTA T

Not opplicable

Line of sight up to 250 miles air-ro-
ground and up to 550 miles gir-to-air
dapanding on oltitude

Some us UHF communitations rodio,

Lina of sight up to 175 miles for omni-
dirsctionol service

150 miles for visual-oural girway logat-
Ing ervice

20 milew for runwuy locating servica,
All ranges depend on altitude

Lina of sight up to 195 miles depend-
Ing on altituds.

20 milas

Hol applicabla.

Not applicable

0-200 miles line of sight

Not opplicable

Noi applicable

Overlond 0-TQ,000 fest
Overwoter 0-20,000 [wei-

Not opplicable

Interphone switch outboord of power
adrant

Control punal on the left consols,
Microphane switch on right throttla

e

ANZARC-34 control ponal on left con-
sole and 10-250/ARN courss indicator
on Instrument ponsl

Control panel an right console, 1D-
249/ARN and 1D-250/ARN tourse
indi on the inst panal,

Control panal of right consols, ID-24%,
10-250 and ID-310 indicators on instru-
mant panel, and ILS-TACAN switch on
padestol panal,

AN/ARN-14D or AN/ARN-31 control
panel on right concole and 1D-249 an
instrument ponel,

ID-249 on instryment panat

AN/AHM-2 control pansl on right ton.
sele and interphons switch outboard
of pewar quadrant

Control pansl or panels on the right
tonsole

Indicator and <ontrol on right console

Insernul provisions for later installa-
tion of rhis equipment

Contrel knob lecoied on face of indi-
waror on instrument penal,

Control panel on lett consale Indicater
lights and controls on radar warning
control pane! gbove instrument panel,

RFAZO—AD4A

Figure 4-4
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Figure 4-5

preset [requencies, a manual means of [requency
seleclion 15 available. The set uses two receivers,
a2 main receiver and a guard receiver, The func-
tions ol the sel are selected by a four-position
control switch on the right side of the control panel.
The OFF posilion of this switch centrols 28 volt d-c
power to the set. In the MAIN pesition, the trans-
mitter and receiver are operative on the selected
frequency. The BOTH position allows transmission
and reception on the selected channel as well as
recidion my guard chopjnol. The AT pomitigmn -
vides automatie dlrertion ndipg with te ID-3E50/ HMI
course indicator {(Number 1 needle). A tone button,
next to control swilch, provides continuous tone trans-
mission to aid ground stations in obtaining a direc-
tion finding bearing. A channel selector knob on the
center ol the control panel is turned to select the de-
sired frequency. Above the channel selector knobisa
window marked MANUAL, PRESET and GUARD. A

UHF CONTROL PANEL

Section |V

ullde poinler, over the windos, MEy 2 poEitiomed
aver slthir ol ihse thres poaitisog, Witk the slide
in MANUAL, the channel must be manually selected
by the use of the [our selecting knobs at the top ol the
panel, In PRESET position, the [requency is obtained
by ‘titrning the chamnel selector knob. The GUARD
position selects the fixed guard frequency for the main
receiver and transmitter, A plastic card on the
bottom of the control panel records the [requencies
that have been preset and assigned the 20 channels.
The channels are numbered within the above men-
tioned window. Audio volume is adjusted by a knob
on the left side of the control panel.

Note

No transmission will be made on emergency
{distress) [requency channels except for emer-
gency purposes. For test, demonstration, or
drill purpeses the radio equipment will be
operated in a shielded room to prevent trans-
mission of messages that could be construed
as actual emergency messages.

Antenna Selector Switch

A two-position toggle switch (figure 1-6), mountedon
the Engine Control Panel, allows the pilot to select
the upper or lower UHF antenna for transmission
and/or reception. The switch utilizes 28 volt d-c¢
electrical power.

OPERATION OF COMMAND RADIO

1. Rotate control switch from OFF to MAIN,
Allow approximately one minute for warm-up.

2. Rotate control switch {rom MAIN to BOTH.
This allows monitoring of the guard frequency
in addition to the selected frequency.

3. Select PRESET position on slide selector.

4, Rotate channel selector to desired channel.
Reception and transmissions will now be onthis
frequency.

5. Adjust VOLUME control to desired audio level,

6. Actuate microphone button on throttle to trans-
mit,

7. Rotate control switch to MAIN to operate with
guard receiver olf. To transmit on puard fre-
quency leave control switch on MAIN or BOTH,
but position slide selector to GUARD.

8. Rotate control switch to OFF to turn radio off.

Manual Selection of Command Radio

To manually select a [requency not preset on the set
perform the [ollowing:
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1. Rotate control switch {rom OFF to MAIN.
Allow approximately one minute for warm-up.

2, Belect MANUAL position on slide selector,

3. Turn {four knobs at top of panel to desired
frequency (note reading at each knob). Re-
ception and transmission will now be on this
Irequency.

Note

The guard frequency may be received in both
MANUAL and PRESET positions. However,
this may be done only if the set control
switch is positioned on BOTH.

ADF Selection of Command Radio —AN/ARA-25

1. Rotate control switch from OFF Lo MAIN.
Allow cne minute for warm-up.

2. Belect desired frequency for station or common
Irequency if air-to-air homing is desired,

3. Rotate control switchto ADF. Observe single (1)
needie indication on course indicator ID
-250/ARN. Reception is garbled while needle is
homing,

DF Selection of Command Radio

DF receiver,

VHF NAVIGATION RADIO-AN/ARN-14D

end of the vertical bar will disappear from view

T.0. 1F-101(R) A-1

AFAZ0-439

Figure 4-6
Note

When the J4 directional indicator system 1s
wnoperative, the heading pointer of the ID-249
course indicator and the compass card ol the
radio magnetic indicator will also be inopera-
tive. However, VOR magnetic bearing will still
be indicated properly on both instruments.

Frequency Selector Switch

A large and a small frequency selector switch {ligure
4-6) located on the control panel provides a manual
means for tuning the omm-range equipment to the
desired operating frequency as shown on the [re-
quency indicater window, The large selector sets up
the whole megacycles of the desired frequency and
the small selector on top gives the tenths of a mega-
cycle of the desired frequency. Any frequency be-
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tween 108.0 and 135.9 may be selected. The [requency
selectors may be rotated either clockwise or counter-
clockwise.

Power Switch

The receiver is turned on and olf by the power switch
located on the control panel. The ON position pro-
vides power [or operation ol the set and the OFF
position turns the set off.

Volume Knob

A volume knob {fipure 4-6) is provided on the control
panel and 158 used to adjust the receiver audio signal
to the pilot's headset.

tD-249/ARN Course Indicator

The ID-249/ARN course indicator is a composite dis-
play of VHF navigation information. An ID-249/ARN
indicator (16, figure 1-24) is located on the instru-
ment panel. Omni-range station relationship to the
airplane position is shown by information in tab
windows and movement of averticalbar. Ahorizontal
bar shows information from a glide path but this
fzature is not operational in airplanes that have not
been modified by T.O. 1F-101-662. The two bars
remain parallel to their rest positions and are always
at right angles to each other. A heading pointer shows
the relation of the airplane heading to the desired
bearing. With the vertical bar centered and the cor-
rect omni-bearing set in the "Course" window,
deviation of the heading pointer from the vertical
index indicates the 'crab angle" of the airplane.
Magnetic bearing selection is controlled by the course
set knob and indicated in the "Course" window. The
magnetic bearing as set into the "Course'" window
will normally be the desired inbound or outbound
bearing of an omni-range station when flying omni-
range. With the desired magnetic bearing set into the
"Course" window, the displacement of the vertical
bar irom center Indicates the direction of turn
necessary to position the airplane on course. A "to-
{rom" window indicates whether the course selected
by the course knob is to or from the omni-range sta-
tion. The 'to-from" window will show blank upon
failure of an omni-range signal during operation. A
warning flag will move out of sight when an omni-
range signal of dependable strength is being received.

Course Set Knob

A course set knob located on the ID-249/ARN coufse
indicator (16, figure 1-24) is used to set the magnetic
bearing of a desired course on three tab indicators
within the course window.

ID-250/ARN Radio Magnetic Indicator
The ID-250/ARN radio magnetic indicator {RMI) is

a composite display of airplane heading, radio compass
(ADF) UHF signal bearing, and (VHF) omni-range

Seaction IV

station bearing. The ID-250 indicator (3, figure 1-24)
receives heading reference information from the J-4
heading indicator system and rotates the circular com-
pass card sothat the heading of the airplane will always
be under the reference index at the top of the instru-
ment. When the command radio is in the ADF posi-
tion, the single needle indicates the relative bearing
to the selected VHF transmitter. Because the rotat-
ing compass card keeps the aircraft heading under
the index, the single needle also gives magnetic bear-
ing to the transmitter. The double needle indicates
the magnetic bearing tothe selected VHF {omni-range)
station. If the J-4 system is operating properly,
the double needle will also give relative bearing.
II the J-4 system is unreliable the double needle will
give magnetic bearing only. If the J-4 system is
out, the double needle may be unreliable. When the
J-4 system is in the DG mode, the compass card
and {he double needle are referenced to the DG rather
than to magnetic north.

OPERATION OF VHF NAVIGATION RADIO

1. Select desired frequency.

2. Power switch ON. Allow approximately one

minute for warm-up.

VOLUME control as desired.

4. Obgerve double (2) needle indication on Course
Indicator ID-250/ARN.

9. Observe vertical bar deflection on Course In-
dicator ID-249/ARN,

L)

Check to see the flag-alarm-off indicator for
the vertical bar disappears. The flag alarm
must be out of sight before indications of the
vertical bar can be relied upon.

6. Set course selector on ID-249/ARN to desired
course. Fly heading to or from station as
desired.

T. Set is oif when power switch is OFF.

NAVIGATIONAL RADIO AN/ARN-21 (TACAN)

After incorporation of T.0. 1F-101-662, the AN/ARN
-21 TACAN navigational radio may be installed in-
stead of the AN/ARN-14 navigational radio. TACAN
is a short-ranged navigational radio which converts
radio signals into visual displays of azimuth and
range. The azimuth signals are displayed as a mag-
netic bearing to the station, by the double needle on
the ID-250 radic magnetic indicator and in terms of
displacement from a selected track to or {rom the
station on the ID-249, Range fromthe selected station
is displayed in nautical miizss on the ID-310 range in-
dicator. A pulse signal from the TACAN transmitter
in the aircraft triggers a responding pulse from the
ground station and the time lapse is iranslated inio
distance. The ground equipment can respond to dis-
tance inquiries of more than 100 aircraft without
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interference. The maximum range of the TACAN
distance function 1s 195 nautical miles, however,
bearing information is accurate beyond this range
under most conditions, TACAN is subject to errors
in multiples of 40°. These errors are most likely
10 occur near maximum range and near the cone of
confusion. These errors usually last less than a
minute and should correct themselves if the pilot
maintains his heading. An aititude limit switch cuts
off power to the set at altitudes above 50,000 feet.
All controls for the TACAN set, except the ILS-
TACAN switch, are located on the TACAN control
panel on the right conscle. The sef uses 28 volt d-c
and 115 volt a-c power.

ILS-Tacan Switch

The ILS-TACAN switch {19, fizure 1-25}islocatedon
the pedestal panel and determines which navigational
system (ILS or TACAN) will furnish information to
the ID-249 course indicator.

Channel Selector Knobs

The desired operating channel is selected by two
knobs. The outer knob selects the first two digits
of the desired channel and the inner knob selects
the last digit. Any selection from 00 te 129 is pos-
sible but only channels, 0l to 126 are operative,

i CAUTION |

Do not select channels above 126 or below 01
as damage to the equipment may result.

Power Switch

The power switily hps thres positions| OFF, BEC,
and | TVR. In the OFF poadtion, powsr to the sai ia
shut off. In the REC position, no pulse signals are
transmitted and no range information 18 received.
Bearing data only is received and displayed. Both
range and bearing signals are received when the switch
is in the T/R position.

Volume Knob

This control adjusts the volume of the station identi-
fication signal in the pilot's headset.

ID-249/ARN Course Indicator

The operation of this instrument is covered under
the discussion of the AN/ARN-14 in this section.

1.0. 1F-101(R) A-1

ID-250/ARN Radio Magnetic Indicator

The operation of this instrument is covered under the
discussion of the AN/ARN-14 in this section, TACAN
information is displayed on the number 2 needle.

1D-310/ARN Range Indicator

The slant range [rom the airplane to the transmitting
station 15 displayed in the window of the range indica-
tor. A red OFF flag drops down and partially covers
the display when the signal is unreliable,

NORMAL OPERATION OF THE AN/ARN-21

1. Power switch - REC or T/R as desired.
Allow approxamately 90 seconds for warm-up.

TACAN AND ILS CONTROL PANELS

REAZ(Q-447

Figure 4-7
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3. ILS-TACAN switch - TACAN

3. Select the desired channel.

4. Volume - as desired

5. Obgerve the double needle indication on the
ID-250 radlo magnetic indicator.

6. Observe the vertical cross-pointer deflectionon
the ID-249 course indicator.

7. Observe the range indication on the ID-310
range indicator.

Note

®The power switch must be in the T/R posi-
tion to make range information availahle.

®Check to see that the warning flags disappear
completely.

®If reliable signals cannot be received, the
ID-249 and the ID-310 will "search" con-
astantly.

8. Set the desired course in the bearing window of
the ID-249 course indicator.

EMERGENCY OPERATION OF THE AN/ARN-21

for TACAN is subject to line-of-sight restrictions.
I there are no obstructions, select a second station
within range. If operation is satisfactory on the
second channel, switch back to the first station to
determine if the faulty operation was caused by a

GLIDE SLOPE AND LOCALIZER {ILS} RECEIVER SYSTEM

the 1D-249 course indicator. Both receivers are in-
stalled when the aireraft is equipped with the TACAN
set. Only the glide slope receiver is installed whenthe
AN/ARN-14 VOR receiver is installed since this re-
ceiver is capable of receiving localizer signals. The
system uses 2B volt d-c and 115 volt a-c power.

ILS Control Panel

The ILS control panel (figure 4-T}is installed whén-
ever the TACAN set is installed in the aircraft.
It is located on the right console just aft of the
TACAN control panel and contains all the ILS con-
trols except the TLS-TACAN switch. Whea the VOR

Section IV

receiver is installed, this panel is omitted since the
VOR control panel can perform these operations.

Glide Slope Receiver

The glide slope receiver is installed in all aircraft.
The glide slope operating frequencies are spaced
0.3 mc apart from 329.3 mc through 335.0 mc. The
glide slope receiver Irequencies are automatically
selected when a localizer frequency 1s selected onthe
VOR control panel, When the TACAN set is in-
stalled, the glide slope receiver frequency is con-
trolled by the ILS control panel.

Lecalizer Receiver

The localizer receiver will be found on aircraft
equipped with the TACAN set only since the VOR
receiver is capable of performing localizer opera-
tions. The localizer frequencies are spaced 0.2 me
apart from 108.1 through 111.9 mec. The localizer
frequency is selected on the AN/ARN-14 control
panel. If the airplane is equipped with the TACAN
set, then the frequency is selected on the ILS control
panel.

IL5-Tacan Switch

The ILS-TACAN awitch (19, figure 1-258)islocatedon
the pedestal panel and determines which of the two
navigational systems will furnish information to
the ID-249 course indicator. On airplanes equipped
with VOR this switch is inoperative.

Frequency Selector Knob

On airplanes equipped with VOR, the ILS frequency is
selected on the VOR frequency selector knob, On
airplanes equipped with TACAN the ILS frequency
is selected by the frequency selector knob located
on the ILS control panel. The knob is rotated until
the desiredlocalizer frequency appearsinthe indicator
window. The glide slope receiver is automatically
tuned upon selectionof alocalizer frequency. The knob
may be rotated in elther direction.

Volume Contrel Knob

This knob, located on either the VOR control panel
or the ILS control panel, regulates the volume of the
aural aignal in the pilot's headset.

Pawer Switch

The power switch, located on either the VOR control
panel or the ILS control panel, turns the system on
or off,

ID-249/ARN Course Indicator

The operation of this instrument is covered under the
discussion of the AN/ARN-14 in this section. The
TO-FROM indicator and the course selector knob
are inoperative when using the ILS system.
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OPERATION OF ILS

ILS-TACAN switch - ILS

Power switch - ON

Volume control - AS DESIRED

Observe the dellections of the cross-pointers on

the IDx-249,

Check that the red OFF flag for the vertical
and horizontal bars disappears. The flag must
be out of sight before the indications are
reliable.

e Lo B e

5. Fly the aircraft to center both cross-pointers.
6. Turn power switch to OFF to de-energize set,

EMERGENCY OPERATION OF ILS

There is no emergency operation of the ILS system.
If the indications are erratic or otherwise unsatis-
factory, check that the ILS-TACAN switch is in
the ILS position.

MARKER BEACON RECEIVER AN/ARN-32

The marker beacon receiver is installed in all air-
planes modified by T.O. 1F-101-682 and is a fixed
tuned receiver which detects 75 mc signals. The
receiver causes the amber light on the ID-249to il-
luminate whenever a signal is received. No controls
are provided dnhd the sel operates automatioally
WHERETEE puwer 15 avidlable, The syatem uses 38 yolt
d-c power.

SOUND RECORDER AN/AHN-2

The sound recorder set is installed in airplanes
medified by T.O. 1F-101-662 and permils voice re-
cording by the pilot and voice recording of the com-
munications the pilot sends or receives over the
Findioh, Yolce frequunoy sound s magnatically ro-
eordid oo Hpool of fied wire cbistaingd 6w rEe
mivable magneine. The spool containe enough wire
lor ann hour ol continuous operation, The souwsd pe-
corder records all signals and communications re-
ceived through' the pilol's:-heidest whoneyver s gilod
hulds the interphooe utton depressed. All controls
for the sound recorder are located on the sound
teforder eontrol  panel on Ehe aft eight fonsols
The mel uses 20 vl g power

T.0. 1F-101 (R} A-1

Power Switch

The power swilch {ligure 4-8), located on the snund
recorder control panel, is atwo-position switeh. When
the power swilch is placed in the ON position, Lhe
recorder will record whenever the interphone butlon
is held depressed

Record Light

The green record light (figure 4-8; is located on Lhe
sound recording control panel. It illuminates when-
ever the sound recorder 15 recording.

Warning Light

The amber warning light (figure 4-8), localed on the
sound recording control panel, wili illuminale al the
end of 55 minutes of recording time. When the
warning light 1lluminates, there will he 5 minutes nf
recording lime left on the wire

IDENTIFICATION RADAR AN/APX-6A

The AN/APX-6A radar identification set is carried
to automatically respond by signal to proper chal-
lenge signals. The set can identify the airplane with-
in a group of [riendly airplanes, if equipment is in-
stalled in the airplane to be identified. The set hag
means for transmitting a special distress code.
In operation the AN/APX-6A set receives chal-
lenges and transmits the responsive signal to the
source of the challenge, where this response is

SOUND RECORDER CONTROL PANEL

REAZQ—adp

Figure 4-8



T.O. 1F-101 (R) A-1

RFAZ20-424

Figure 4-9

identilies the target is friendly. The master switch

volt d-c.
Operation of Identification Radar

1. Rotate master switch to NORM.

2. Rotate master switch to STDBY to maintain in-
operative but ready for instant use.

3. Set Mode 2 and Mode 3 switches to OUT un-
less otherwise directed.

4, Il in distress, press dial stop {red button}, and
at the same time, rotate master switchtoEMER-
GENCY position. Set will automatically trans-
mit distress signals in response to interroga-
tion signals.

Section IV

5. Rotate master switch to OFF to turn set off.
IDENTIFICATION RADAR AN/APX-25

Reler to Confidential Supplement T.0. 1F-101(R}A-1A.

Figure 4-10

LATITUDE AND LONGITUDE COMPUTER SYSTEM
AN/ASN-6

Refer tc Navigation Equipment, this section.
NAVIGATION COMPUTER AN/ASN-7

Refer to Navigation Equipment, this secticn.
RADAR ALTIMETER SYSTEM AN/ARN-22

The AN/APN-22 radar set is a microwave altimeter
which measures the terrain clearance of the aircraft.
28 volt d-c¢ and 115 volt, single-phase a-c power
is required to operate the system. No antennas ex-
ternal to the surface of the aircralt are necessary.
A frequency-modulated signal is radiated tv the
ground and a period of time elapses until a portion
of this signal is reflected back to the arrcraft,
During this time lapse, the transmutter frequency
changes, causing a irequency difference bhetween the
signal being transmutted and the signal arriving from
the ground. This difference in frequency is propor-
tional to time lapse which is properticnal to height.
The system is designed to provide reliable operation
over the ranges of 0 to 10,000 feet over land and 0 to
20,000 feet over water, Accuracy of indication is + 2
feet from 0 to 40'feet and : 5 percent of indicated
altitude from 40 to 20,000 feet. Accuracy is greatly
impaired during steep angles of bank, dive or climb.

Radar Altimeter

The radar altimeter (1, figure 1-24), located on the
instrument panel, provides indication of the airplane's
altitude in a single turn type dial calibrated [rom 0
to 20,000 feet. "Drop-out' occurs when altitude limits
of the system are exceeded. This disablesthe indica-
tor and places the needle behind a mask. An adjust-
able "bug" pointer at the outside of the calibrated
scale of the indicator can be preset to desired alti-
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tudes and used as a reference in flying at a fixed
altitude. The indicator system provides a red limit
light located just pelow and to the right of the in-
dicator which is illuminated when the aircraft is flying
at or below the preset altitude, and off when the air-
craft is above the preset altitude.

Radar Altimeter Conirol Knob

A control knob (figure 1-24) marked "ON-LIMIT" is
the only operating control in the radar altimeter
system. This knob is located just below and to the
left of the radar altimeter on the instrument panel.
The radar altimeter control knob operates the system
on-off switch and is also used to set the "bug" pointer
on the desired preset altitude. The knob utilizes 28
volt d-c electrical power. RefertoOperationof Radar
Altimeter, this section.

Low Altitude Warning Light

A red warning light (figure 1-24), located below and
to the right of the altimeter, is provided to indicate
upon illumination, that the aircraft is below the altitude

warning lights dimming system. Power required is
28 volt d-c.

OPERATION OF RADAR ALTIMETER SYSTEM

With electrical power supplied, the radar altimeter
system is set in  operation by the initial turn
(clockwise) of the r ar altimeter control knob. Fur-
ther clockwise rotation of the radar altimeter control
knob positions the limit "bug", The system is turned
off by rotating the control knob to its fll counterwise
position.

Note

Allow approximately 12 minutes warm-uptime
after starting the equipment to insure accuracy.
I the temperature is below -40°C (-40°F),
25 minutes warm-up time should be allowed.

Drop-Qut

The radar altimeter system will stop indicating altitude
when the reflected signal is too weak to override the
system noise, "Drop-out" should not occur at alti-
tudes below 10,000 feet over land or 20,000 feet over
water. However, a climb, bank or dive of 60° or
more will somewhat reduce "drop-out" altitude.
When "'drop-out" occurs, circuits within the gystem
automatically disconnect the indicator synchro from
the servo system and apply a fixed signal to it, which
causes the needle to assume a position behind the mask
on the indicator dial between the 20,000 point and the
0 point. This fixed off-scale position indicates to the
pilot that the reading is meaningless.

4-14
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Note

When "drop-out" occurs, it is necessary to
reduce altitude to a point slightly below where
"drop-out” occurred, or to level out from the
maneuver which caused "drop-out”. The re-
turn to normal operation following "drop-out™
is indicated by the resumption of normal 1n-
dicator operation.

RADAR WARNING SYSTEM AN/APS-54

Reler to Confjdentia.l_ Supplement T.O. 1F-101{RJA-1A.

Figure 4-11
LIGHTING EQUIPMENT
EXTERIOR LIGHTING
Landing and Taxi Lights

Two sealed-beam lamps provide forward illumination
for landing or taxiing, Both units are mounted side
by side on the nose gear strut and consequentiy are
in posgition any time the landing gear is extended. In
the @ airplanes the lamps utilize 28 volt a-c power,
In the PP airplanes the lamps utilize 115 voit
a-c power.

LANDING AND TAXI LIGHT SWITCH. A landing and
taxi light switch (figure 1-20) actuates 28 volt d-c
power to a relay for operation of the landing or taxi
light. This three-position toggle switch, loca donthe
flap control panel outboard of the quadrant o the left
console, is placarded LDG, OFF and TAXI. In the
TAXT position, one lamp is illuminated; in the LDG
position the other lamp is illuminated. The lamps are
set at different angles to give maximum illumination
for landing or taxiing.

There are no provisions for automatically
turning off the landing lights when the gear
is retracted. Therefore care must be ex-
ercised to assure that the switch isinthe OFF
poesition prior to retracting the landing gear on
night flights.

Position and Fuselage Lights

Conventional position lights are installed on the tail
and each wing tip. Three fuselage lights, one on the

‘IN
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top and two on the bottom, are mounted aft of the
canopy just forward of the wing. The control circuit
for the light requires 28 volt d-¢ power. Actual
power f{or the lights 1s 28 and 14 volt a-c. The posi-
tion lights utilize the 14 volt a-c power for "dim"
operation. A flasher in the circuit affects only the
position lights. When exterior lights are on, the
fuselage lights operate continuously.

EXTERIOR LIGHTS FLASHER SWIrCH. The three-
position exterior lights flasher swilch (figure 4-12)
on the exterior lights panel of the right console
controls the position and fuselage lights. The switch
is marked STEADY, OFF and FLASH. In the FLASH
position, the flasher unit is inciuded in the position
lights circuit (the fuselage lights do not flash); in
the STEADY position, all lights burn continuously.
The flasher unit is so designed that the lights will
operate continuously in the event it fails. Power util-
ized is 28 volt a-c and 28 volt d-c.

EXTERIOR LIGHTS INTENSITY SWITCH. Theex-
terior lights intensity switch (figure 4-12) adjacent
to the exterior lights switch on the exterior lights
panel is a two-position toggle switch which determines
the intensity of the position and {fuselage lights. This
switch is placarded BRIGHT (28 volt a-c} and DIM
{14 wvolt a-ec) and affords operation as selected.

INTERIOR LIGHTING

Two basic systems, each of which is completely
adequate, provide intericr lighting. The primary sys-
tem, which relies on 115 volt a-c, single-phase
current, transformed to a maximum of 28 volts, pro-
vides edge lighting of instruments on the instrument
panel, edge lighting of instruments and controls on
the console, {loodlighting of the consoles, stand-by
compass illumination and thunderstorm light. The
secondary system, utilizing 28 volt d-c power, pro-
vides for floodlighting of the instrument panel, flood-
lighting of the consoles and stand-by compass illu-
mination. A conventional C-4 utility light independent
ol either system, is alsc installed. Spare lamps are
provided in a panel on the right console.

Primary System Lighting Controls

FRIMARY-SECONDARY LIGHTS SWITCH. This tog-
gle switch {fizure 4-12) in the center of the cockpit
lights panel of the right conscle, provides for the
selection of a basic system as determined by power

LIGHTING CONTROL PANELS

Figure 4-12
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source. It is placarded PRIMARY-SECONDARY.
Power utilized is 115 volt a-c¢ and 2B volt d-c. For
primary system operation, the switch must be in the
PRIMARY position.

INSTRUMENT LIGHTS KNOB. The instrument lights
knob (figure 4-12}, on the cockpit lights panel, con-
trols the intensity of the instrument panel lights from
OFF through BRIGHT. Compass light brilliance is
also controlled by this knob provided the compass
licht switch is ON. Power supplied is 115 volt a-c.

sl
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Note

®The warning light dimming circuit will not
function unless the instrument lights knob is
moved [rom the QFF position.

®The same knob is used for operating both
the primary and secondary instrument panel
lights.

CONSQLE LIGHTS KNOB. The console lights knob
(figure 4-12) located on the cockpit lights panel
controls the intensity of the edge lighting of both the
left and right consoles and the pedestal, making
possible any intensity from OFF to BRIGHT. Power
is 115 volt a-c.

CONSOLE FLOODLIGHTS KNOB. The console flood-
lights knob (figure 4-12}, located on the cockpit
lights panel of the right console, provides for the
control of the console floodlights from OFF through
any desired intensity to BRIGHT. The four flood-
lights are mounted beneath the canopy sill to pro-
vide additional console lighting. Power is 115 volt
a-c.

Note

With the primary-secondary awitch positioned
at SECONDARY, the console floodlights operate
continuously at a dimmed intensity.

THUNDERSTORM LIGHT KNOB. The thunderstorm
light knob (figure 4-12), located on the cockpit lights
panel, provides any desired intensity from OFF to
BRIGHT. The thunderstorm light is mounted under
the canopy sill to the right of the pilot, It provides
greater illumination over the entire cockpit as an aid
to vision when exposed to lightning. Power is 115
volt a-¢,

COMPASS LIGHT SWITCH. The compass llght switch
(figure 1-27), an ON-OFF toggle switch, is provided
on the utility control panel of the right console to
provide a means of turning OFF the compass light
independently of the instrument lights. The stand-by
compass light operates from the instrument lights
circuit and is centrolled by the instrument light knob.
Power utilized is 28 volt d-c.

Note

Compass light operation is the same with the
gecondary lighting system or the primary sys-
tem.

Secondary System Lighting Controls

PRIMARY-SECONDARY LIGHTS SWITCH. This
switch, as previously discussed, provides the means
for selecting the primary or secondary system. For
secondary system operation, the switch must be inthe
SECONDARY position.
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INSTRUMENT LIGHTS KNOB. The instrument lights
knob (figure 4-12) on the cockpit lights panel of the
right conscle makes possible the conirol of the sec-
ondary instrument lights (rom QOFF through any in-
tensity to BRIGHT. Compass light brilhance is also
controlled by this knob il the compass Light switch is
ON. Two floodlights, one on each side of the cockpit,
provide instrument panel illumination. Power sup-
plied is 28 volts d-c.

The same knob is used [or cperating either the
primary or secondary instrument panel lights,

CONSOLE FLCODLIGHTS. The console {loodlights,
with the secondary system in operation, operate con-
tinuously at a constant dimmed brilliancy. There are
six of these lights, three on each side of the cockpit
beneath the cockpit sill, Power is 28 volt d-c.

Utility Light

he utility light (figure 1-27), a conventional Type
-4, is mounted in a bracket beneath the right
canopy sill. It is turned ON and its brilliance con-
trolled by the knob on the back of the lamp housing,
This light operates independently of either the primary
or secondary systems. Power utilized is 28 volt d-c,

OXYGEN SYSTEM

Oxygen is supplied through a Type D-2 pressure de-
mand oxygen regulator from a liquid oxygen supply
system, and the supply tank is located In the right
forward portion of the fuselage, adjacent to the nose

the oxygen changes form. Relief valyes are incorpor-
ated into the system to prevent excessive pressure,
Should these fail, a blow-out patch on the tank will
rupture at approximately 120 psi differential pres-
sure. Adjacent to the filler connection, which is
reached through an access door on the right-hand
forward portion of the fuselage, is the build-up and
vent valve. During the serviecing operation, this
valve must be in the VENT position. Oxygen is added
until it flows overboard through the vent which is be-
low the filler connect n on the lower portion of the
fuselage. The valve i then returned to BUILD-UP.
A build-up time of approximately 5 minutes is
required, alter service, before the system is ready
for operation,

Note

During the servicing operation, the system
quantity gage will indicate full at all times
because certain portions of the system are
subjected to pressures which are contrary to
the pressures of normal oxygen,

L4
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WARNING

Even though there 1s no ilew in the system,
and oxygen is not being used, approximately
15% of system capacity is lost every 24
hours. This is the result of slow changes of
liquid oxygen to gaseous oxygen and the con-

It 15 mandatory that the oxygen mask be well
litted to the face. Do not use an oxygen mask
that leaks. A leaking mask will resultin rapid
depletion of the oxygen supply and may also
cause extremely cold oxygen flowing to the

Section IV

sequent relief ol excess pressure. mask.

OXYGEN REGULATOR Oxygen Waorning System Switch

The Type D-2 regulator {figure 4-13) on the right This switch is inoperative.
console automatically controls the pressure and rate

of oxygen flow based on pilot demand and altitude,

This provides for the delivery ol the proper mixture

of air and oxygen at lower altifudes and pressure

breathing at higher altitudes. It also provides for the

relief of any excess mask pressures.

Note
Above 30,000 [eet, a vibration or wheezing
sound may sometimes be noticed in the mask.
This noise 15 a normal characteristic of
regulator operation and may be overlooked.

Supply Lever

A two-position (ON-OFF) supply lever {{igure 4-13),
located at the bottom of the regulator panel, contrels
[low of oxygen into the regulator and is normally
safety wired 1n the ON position at all times.

Diluter Lever

The diluter lever {figure 4-13) in the top right corner
of the regulator provides for NORMAL OXYGEN, a
mixture of air and oxygen, or 100% OXYGEN lor
emergencies

Emergency Toggle Lever

The emergency toggle lever (fligure 4-13) 1s located
immediately below the flow indicator on the oxygen
regulator, This lever should remain in the center
position at all times, unless an unscheduled pressure
1nerease 1s required Moving the togegle lever [rom
its centered position to the right or left provides
continuous positive pressure to the mask for emer-
vency use, Depressing the toggle lever when 1t 1s
centerced provides positive pressure to test the mask
[ur leaks

RFA20-410

Figure 4-13
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® LOWER FIGURES
. INDICATE DILUTER LEVER

RFA20-405C
Figure 4-14
OXYGEN QUANTITY GAGE dicated on the upper portion of dial while slots on
A gage (figure 4-13), mounted immediately forward of
oxygen regulator panel, indicates the quantity of liquid
oxygen in the supply tank. The gage is directly con- Note
nected to the tank andutilizes the pressure differential The oxygen pressure gage calibrations are
between the liquid and gaseous portions ofthe systems not marked in conjunction with system pres-
to indicate gquantity in liters. sure. The gage reads 70 to 100 psi when [ull,
consequently the gage needle will deflect close
Note to the [lirst (number 1) calibration only.
®The oxygen quantity gage will indicate full
throughout the servicing of the system. This OXYGEN SYSTEM PRE-FLIGHT CHECK

is characteristic of the system and should not

be considered abnormal. In order to properly attach the personal oxygen leads

to the pilot the following procedure should be followed.
This procedure will provide maximum safety with

* N : R
The liquid oxygen quantity gage should read be minimum break force in event of ejection.

tween 4 and 4 1/2 liters when the system is
1. Attachment strap on male connector should be
attached to parachute chest strap by routing the
to charge the liquid oxygen converter to 5 connector strap under the chest strap as close
liters. Use the oxygen duration graph (figure to the center as possible, up behind the chest
4-14) to determine oxygen duration for in-
dicated supply.
connector, Refer to figure 4-15.
PRESSURE GAGE AND FLOW INDICATOR 2. Connect the mask-to-regulator tung female
disconnect to the mask male connector, listen
The system pressure indicator and the flow indicator
(figure 4-13) are combined in a single instroment
mounted on the regulator panel. Pressure is in- nection.
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3. Attach the alligator clip to the end of the mask

To assure proper operation, check the oxygen system

as [

3.

male connector strap.

ollows:

Note
This test procedure is applicable only [or an
initial preflight check of the system. In-[ight
tests or repealed tests made within short
periods may produce lalse or misleading
indications.

[

Proper security of the ejection seat and face
mask disconnects - CHECK

Oxygen quantity gage - Check. Oxygenpressure
gage - Check 70 psi to 100psit 5, oxygen quan-
tity gage at 4 liters minimum.

Check oxygen regulator with the diluter valve
first at NORMAL OXYGEN and then at 10G%
OXYGEN as [ollows: Blow gently into end of
the oxygen regulator hose as during normal
cxhalation. There should be resistance toblow-

1.

Section IV

ing. Little or no resistance to blowing in-
dicates a leak or faulty operation.

Fasten oxygen hose as indicated in figure 4-15.
Check oxygen pressure gage at 70 psito 100 psi,
liquid content gage at 4 liters minimum.

Wilh regulalor supply valve ON, oxygeén mask
connected to regulator, and diluter lever at
100% OXYGEN, breathe normally into mask and
conduct Iollowing checks:

a. Observe blinker for proper operation.

b, Depress emergency toggle. A positive
pressure should result within the mask.
Hold hreath to determine whether there
is leakage around mask. Release emer-
gency toggle, positive pressure should
cease.

Return diluter lever to NORMAL OXYGEN.

NORMAL OPERATION OF OXYGEN SYSTEM

1.

Be sure oxygen pressure gage reads at least
70 psi before each [ight and liquid content

ATTACHMENT STRAP

DOUBLE LDOPED)

Figure 4-15
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gage shows a minimum of 4 liters. If content
is below this minimum, have oxygen aystem
serviced before take-off.

2. Oxygen supply lever safetied ON.

3. Diluter lever NORMAL OXYGEN.

EMERGENCY OPERATION OF OXYGEN SYSTEM

If symptoms of hypoxia develop or if smoke or fumes
enter the cockpit, proceed as follows;

1. Diluter lever - 100% OXYGEN.

2. Emergency toggle lever left or right from center.

3. Pull ball handle on H-2 emergency oxygen bailout
bottle (which containsg about a 6-minute oxygen
supply) if oxygen regulator becomes inoperative.

4. Descend to a cockpit altitude below 10,000 feet
as soon as possible,

AUTOPILOT

The Type MB-1 antopilot is electrically operated and
gyroscopically controlled. The units are energized
whenever 115 volt, single-phase, a-c and 28 volt d-¢
power are being supplied. Portions of the system are
utilized to effect yaw damping and automatic turn co-
erdination independent of autopilot operation. Changes
in airspeed and altitude automatically vary the control
parameters providing stable operation in all subsonic
gpeeds. The system includes interlocks and devices
for disengagement to prevent improper engagement
or control action of the autopilot. The system can
be engaged, without producing abrupt changes in
control or airplane attitude, at any time the air-
Plane is being flown within autopilot engaging 1li-
mits. This is due to an automatic synchronization
system which keeps the autopilot bridge rircuits
electrically in trim during the time the autopilot
is disengaged. The autopilot can be manually over-
powered with the control stick and rudder pedals.
Autopilot controls (figure 4-16) are grouped in two
panels, the function selector and the flight controller,
both located on the right console, Autopilot controlled
flight at constant altitude is made possible by an
altitude control feature which derives its signal from
a sensitive aneroid. Signals from the J-4 directional
indicating system provide a directional reference that
permits the autopilot to hold the aircraft on a mag-
netic heading when the manual turn control is not being
used. A vertical gyro provides a reference for
measuring airplane displacement in the roll and pitch
axis. Three rate gyros (yaw, roil and pitch} supply
signals proportional te rate of change of airplane dis-
placement. When these signals are added algebrai-
cally to the signal provided by the vertical gyro, the
result 18 a smooth coordination of the Mlight controls
in both the starting of maneuvers and the return to
straight and level flight. An automatic trim (eature
trims the elevator force-producing mechanism while
the autopilot 1s engaged, so that at any time the auto-
pilot is disengaged, control stick [orces will be at a
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minimum. A localizer and glide path coupler provide
means for automatic flight control during the approach
and glide path phases of ingtrument landing procedure,
however, this phase is not operational. After the
autopilot is engaged 1t will control the airplane through
a4 maximum of 45 degrees of bank and 35 degrees of
pitch in either direction from the horizontal, En-
gagement is possible within pitch and roll maneuvering
limits. The elevator servo contains a slip clutch
which limits servo output to 25 pounds of stick
force in the pitch axis.

Engage Switch

This two-pasition toggle switch (figure 4-18) mounted
on the flight control panel, located in the right con-
sole, is spring-loaded to the disengage position.
When moved to the ENGAGE position, the switch
will be held by a solencid, provided the autopilot is
in a state of readiness. If the autopilot takes control
of the aircraft, it will slowly position the aircraft
in straight level flight, then slowly reposition the air-
craft according to the control settings of the auto-
pilot. The engage switch will spring out of the EN-
GAGE position, if for any reason the autopilot cannot
assume smooth control of the aircraft. Examples
of such conditions are: Failure of one or more cir-
cuits within the system, power failure, or an air-
plane attitude which exceeds the limits of the auto-
pilot (45 degrees bank, 35 degrees pitch). The switch
may be manually disengaged at any time.

Note

®The autopilot is energized whenaircralt power
is turned on but requires an interval of ap-
proximately 2 minutes before reaching a state
of readiness.

®The engage switch will not remain in the
ENGAGE position unless the turn knob is in
the detent.

Turn Knob

The turn knob (figure 4-16), on the autopilot [lighi
control panel, makes possible coordinated turns up to
4% degree banks without disengagmmg the autopilot
Normally the knob is in a centered (detent) position
Turns are accomplished by moving the knob olf-
center in the desired direction of turn The rate of
turn is directly proporticnal to the degree the knob
15 moved from center. The suck will not move
laterally when turn knob is moved [rom the ccuter
detent.

Pitch Wheel

The pitch wheel (figure 4-18). on the inboard side of
the autopilot flight control panel, is included so that
changes in pitch, up to 35 degrees either direclion
from horizontal can be accomplished while the auto-



T.0. 1F-101(R) A-1

Section IV

AUTOPILOT CONTROL PANEL

REAZD=-47]

Figure 4-16

pilot is operating. The pitch wheel is synchronized
with pitch of the aircraft, continually changes as a
variation in aircralt pitch is made, This enables the
pilot to engage the autopilot in any attitude within
the limits (as stated above) without erratic pitch
changes.

Note

The stabilizer will autcmatically be trimmed
by 1ts regulator system to coincide with any
pitch established by the autopilot.

Release Switch

A momentary contact, push-button switch {(figure 1-18)
is located on the control stick to facilitate complete
disengagement of the autopilot whenimmediate manual

control is desirable. The pilot may also override a
pitch change 1n the autopilot, by applying 25 pounds
of pressure onthe stickinthe direction of pitch change.

Altitude Switch

This two-position switch {figure 4-16) on the [unc-
tion selector (autopilot) panel, 15 spring-loaded to the
OFF position. The switch 15 held in the ON posifion
by a solenoid, which releases the switch in the
evenl of any malfunction, but may manually be moved
to OFF at any time. When this functicn is utilized,
the autopilot will maintain the airplane at the pres-
sure altitude at which it is operating when the switch
15 placed ON. To change altitude the pilot must turn
altitude switch to OFF - make change in altitude -
then turn altitude switch ON and the aircrall will
remain at the pressure altitude at which the altitude
switch is placed in the ON position.
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®Be aware that pitch changes will be en-
countered when the landing gear is lowered
while the altitude switch is engaged.

®It is recommended that the altitude switch
be disengaged when thelanding gear islowered.

Damper Switch

This two-position toggle switch (figure 4-16) on the
function selector (autopilot) panel is spring-loaded to
OFF and solenoid held ON so that in the event of
any malfunction, it will automatically revert to OFF.
When ON it provides automatic yaw damping and turn
coordination regardless of whether the autopilot is
being utilized or not.

Localizer and Approach Switch

These two-position toggle switches (figure 4-18) on
the function selector (autopilot) panel are provided
to couple localizer and approach information to the
autopilot if the additional equipment is installed. At
the present time these switches are inoperative.

Pitech Trim Indicator

This indicator (figure 4-16) onthe autopilot controller,
indicates the extent the stabilizer trim isindisagree-
ment with the position established by the autopilot,
Since the stabllizer trim system is automatically
controiled to coincide with any position set up by the
autopilot, an indication on this instrument will nor-
mally be only momentary.

Note

If indicator does not fluctuate but remains
constantly deflected to one side, it indicates a
malfunction in the stabilator trim system.
Disengage autopilot and hold stick, since the
duto-trim indicator will deflect in the direc-
tion the aireraft nose will tend to move upon
disengagement of the autopilot.

NORMAL OPERATION OF AUTOPILOT

Provided both a-c¢ and d-c power are available and the
autopilot is in a state of readiness, it is engaged as
follows:

1. Establish an airplane attitude within autopilot
limits.
2. Position engage switch to ENGAGE.

EMERGENCY OPERATION OF AUTOPILOT

In an emergency, the autopilot may be disengaged by
actuating the autopilot emergency release switch onthe
control stick or by placing the engage switch, on
the autopilot control panel, out of the ENGAGE

4-22

T.0. 1F-101 (R} A-1

position. The autopilot can alsc be overpowered by ex-
erting a force of 25 pounds over the normal force
acting on control stick and rudder pedals.

When the autopilot is disengaged, the amplifiers
and servos in roll and yaw remain energizedto
keep the servos centered. It is possible for a
combination of malfunctions to cause the servos
to oscillate or drive hard-over when the auvto-
pilot is disengaged. If this condition is sus-
pected, the autopilot circuit breaker should be
pulled.

NAVIGATION EQUIPMENT

STAND-BY COMPASS

Refer to Stand-by Compass, Section L.

J-4 DIRECTIONAL INDICATOR (SLAVED) SYSTEM

The J-4 directional indicator system is a light weight
system which may be operated either as a directional
gyro corrected for apparent drift dwe to earth's
rotation, or as a directional indicating system slaved
to the remote (magnetic) compass transmitter. The
system provides an accurate directional gyro lor
polar navigation as well as incorporating means {for
magnetic slaving, The compass system is energized
when external power is applied to the aircraft or
when the a-c¢ generator power supply system is oper-
ating. Power requirements for the system are 115
volt three-phase a-¢ and 28 wvolt d-c. The J-4
system consists of directional control gyro and a servo
amplifier located in the aft cockpit area and a remote
compass transmitter located inthe vertical stabilizer.
The J-4 system control panel (figure 4-17) is located
on the right console. The directional control gyro s
a motored gyro which stabilizes the compass system
when the system is used as a magnetic compass
When the system is operated as a free directional
EY¥T0, Or as a magnetic compass, the directional con-
trol gyro relates heading inlormation to cockpil
equipment. The remote compass transmitter is a
magnetic sensing device and slaves the compass sys-
tem to magnetic north and comtrols the directional
contrel gyro position during magnetic compass oper-
ation. The servo amplifier is the recewvinyg and dis-
tributing center of the system. It 1s composed ol
electronic units that receive and amplify magnetic
gsignals from the remote compass transmitter and
distribute these signals to the directional control
gyro. Through these signals the directional conliol
gyro 15 positioned in synchronization with the remote
compass transmitter. The J-4 countrol panel, located
on the right console, provides all controls necessary
for operation of the system. Instruments i the
cockpit that receive heading information from the
J-4 system's directional control gyroare; The smgle
needle V-8 directional indicator, the rotating compass

*y
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card of the ID-250 radio magnetic indicator (RMI),
the autopilot, the latitude and lengitude indicator
(GPI), and the heading pointer needle ofID-249 course
indicator. The J-4 system utilizes 28 volt a-c, 115
volts a-c and 28 volts d-c.

Function Selector Switch

The two-position function selector switch (ligure 4-17),
marked MAG and DG, 15 used to select the mode of
operation ol the compass system. When the switch
is in the MAG (magnetic) position, the system operates
as a magnetic compass with the directional control
gyro slaved to the remote compass transmitter.
With the switch in the DG position, the directional
control gyro is nc longer magnetically controlled and
the system operates as a latitude corrected direc-
tional gyro. During nearly all flight operations, the
system should be operated in the MAG position. The
DG function is to be used when [lying in areas of
magnetic i1nterference where remote compass trans-
mitter may be 1n error, These errors may be caused
by flying near large iron deposits, or near the pole
areas, Automatic slaving (directicnal gyro and remote
compass synchronization) occurs constantly with the
selector switch in the MAG position at the rate of
2° per minute. Fast slaving is initiated by turning
the selector switch from MAG to DG, then back to
MAG. Fast slaving will occur in approximately 7
seconds.

Synchronizer Switch

The synchronizer switch {figure 4-17) provides a man-
ual means ol synchronizing the directional control
gyro and the remote compass. The synchronizer
switch 18 marked DECR - (decrease minus) inthe full
left position, INCR + in the full right position, and
SET in the center position. The switch is spring-
loaded to the SET position from both left and right
positions. Rotating the knob in the clockwise direc-
tion ({toward the INCR + position} will cause a
clockwise heading change on the cockpit indicators.
The opposite will occur if the switch is moved lelt
to the DECR - position. Rate of directional gyro
rotation can be governed by moving the switch either
direction to the first white marker (4" per second),
or to the second white marker (45° per second).
With the ifunction selector switch in the DG position,
rotating the synchronizer switch will merely re-
position the directional control gyro, which in turn
will change heading indications on the cockpit in-
dicaters. With the function selecter switch in the
MAG position rotation of the synchronizer switch in
the direction indicated by the annunciator needle, will
synchromze the directional control gyro to the remote
compass transmitter signal.

J-4 DIRECTIONAL INDICATOR CONTROL PANEL

Section |V

RFAZ20-412

Figure 4-17

Annunciater

The annunciator is a window indicator (figure 4-17)
just above the function selector switch on the control
panel that indicates whether or not the directional
gyro and remote compass are synchronized. With
the system operating in the MAG mode, the top center
portion of the window is marked MAG, the left side
of the window 15 marked + (plus) and the right side is
marked - (minus). In the center of the window is a
needle that will deflect either left {+) or right (-) il
the directional gyro is not synchronized with the
remote compass. I the annunciator needle is de-
flected to the plus side of the window, the synchronizer
switch must be rotated toward the INCR + mark to
return the annunciator needle to center {(null}). With
the needle centered, synchronization is complete. In
the DG mode of operation, the annunciator is covered
with a ilag marked DG, Synchromization is not pos-
sible until mode of operaticn is returned to MAG.

Latitude Correction Knob

The manually controlled latitude correction Kknob
(figure 4-17) corrects the system (when in the di-
rectional gyro, DG mode of operation only) for ap-
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parent gyro drift due to the earth's rotation. The
knob is marked with latitudes from 0 to 90 degrees.
Correction for gyro drlft is clockwise in the northern
hemisphere and counterclockwise 1n the southern
hemisphere. This control knob will make relatively
little significance in correcting gyro drift flight from
west to east or east to west since latitude during
these flights will remain fairly constant. Northerly
and southerly directed flights, however, will require
gyro drift correction through the latitude correction
knob. If the DG function is used, the latitude knob is
placed on the present latitude of the aircraft, and
replaced on new latitudes as the [light progresses.

Hemisphere Switch

The two-position hemisphere switch (figure 4-17)
marked S and N is used to select the hemisphere in
which the directional gyro mode of operation is
operated. As a safety precaution the switch must be
positioned with a coin edge or screwdriver type tool.
Setting the switch in the N (northern hemisphere}
position will effect clockwise correction for gyro drift,
and the 3 (southern hemisphere) position effects a
counterclockwise correction.

Turn Switch

The two-position turn switch (figure 1-24), locatea
on the radar warning panel of the main instrument
panel, is a toggle switch marked NORMAL and CUT-
OUT. The switch is not considered a control of the
J-4 system as those on the control panel, but through
its use the pilot may obtain accurate heading infor-
mation during a bank of 30° or more or any violent
maneuvers. With the switch in the NORMAL posi-
tion and the airplane in a bank (turn), the directional
control gyro will bank on the same plane as the air-
craft producing erronecus heading indications until the
aircraft is level. If the switch is placed in the CUT-
OUT position, the directional control gyro will remain
on a plane with the earth even though the aircraft is
banking. This will allow smooth heading changes to
be recorded on the cockpit indicator. The turnswitch
must be replaced te normal or the system will
operate as a directional pyro even though the func-
tion selector switch is in MAG position.

Note

The turn switch does not eliminate gyro gimbal
errors. Gimbal errors are negligible in banks
of 30° or less, but they can he as great as
45° when the bank is near vertical. Since
the turn switch does not eliminate these
errors, banks should never exceed 30° when
the accuracy of heading information dis-
played in a turn is important, as in instru-
ment flight.

If the turn switch is used, it must be repo-
siticned to NORMAL as soon as the aircraft
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is level after a turn. If the swilch is left 1n
the CUTOUT position, the J-4 system will
operate as a directional gyro even though
the Iunction selector switch 1s in MAG posi-
tion, and the directional gyro operates with-
out leveling. Heading errors may then be 50
excessive as to render lhe system useless.

J-4 DIRECTIONAL INDICATOR OPERATION-MAG

1. Place function selector swilch in MAG position
and check turn switch NORMAL.

2. With external power or with generators operat-
ing the system is operating. Allow z two-
minute warm-up period.

3. The V-8 directional indicator and ID-250 com-
pass card headings should read the same within
+ 1-1/2° and indicate the actual aircraft heading.
(Check with stand-by compass or known runway
heading.)

4. The annunciator needle should have moved to
center (null} position indicating synchroniza-
tion of directional gyro control and remote com-
pass transmitter,

5. U necessary, manual synchronization can now
be accomplished by rotating the synchronizer
switch in the direction indicated by the annun-
ciator needle until needle moves to center, i.e.,
if annunciator needle is on the (+) side of
center, rotate synchronizer switch toward INCR
+ mark until annunciator needle reaches center
(null). The V-8 directional indicator and ID-250
compass card should smoothly rotate to actual
aircrait heading.

B. Automatic synchronization may be initiated by
moving the function selector switeh from MAG
to DG, then back toc MAG. When function se-
lector awitch is replaced to MAG, the events
listed in step 5 above occur automatically.

Naote

During manual or automatic synchronization,
the annunciator needle may "overshoot' center
{null) position. Automatic synchronization will
still occur at the rate of 2° per minute
until synchronization is complete.

J-4 DIRECTIONAL INDICATOR OPERATION-DG

1. Complete steps 1thru6listedin magnetic opera-
tion as necessary to complete synchronization.

2. Place function selector switch in DG position.

3. Check hemisphere switch on N or S according
to hemisphere in which flight is made. The
gyro will now precess in the proper direc-
tion.

4. Set latitude correction contrel knob on present
latitude to govern rate of precession.

5. The V-8 directional indicator and ID-250 com-
pass card will now show turns and headings just
25 in magnetic operation. The directional gyro
is now presenting heading information tothese

?
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indicators without signals from the remote
compass transmitter. Heading accuracy must
be checked with the stand-by compass, aknown
runway heading, or by placing selector switch
back to MAG positionto initiate synchronization.

Note

If the remote compass transmitter fails, no
magnetic information will be available for the
compass system. All cockpit equipment will
receive heading information from the direc-
tional gyro control as before, however, cock-
pit course indicators must be set and checked
with a known runway heading or the stand-
by compass.

During DG operation, the synchromzer switch
is still operative even though synchronization
1s not possible in the DG mode. The switch
should not be operated after the gyro has been
properly positioned. In polar flight, for ex-
ample, the pilet would have no way to reset the
gyro to an accurate position.

RADIO NAVIGATION

Refer to UHF Command Radio (ADF}, (DF} and
VHF Nawvigation Radio (OMNI), this section.

LATITUDE AND LONGITUDE COMPUTER SYSTEM
AN/ASN-6

The AN/ASN-6 (GPI) 15 a dead-reckoning navigation
system which continuously computes and indicates the
latitudinal and longitudinal position of the aircraft
in flight. The system operates in one of two modes,
PRESET WIND or COMPUTE DRIFT, and utilizes
28 volt d-c and 115 volt, 400 cycle, single-phase
a-c. In the PRESET WIND, the system is dependent
on information from the J-4 system and a true air-
speed computer, in addition to the manual and auto-
matic inputs obtained from compenents that are apart
of the latitude and longitude system itseli. In COM-
PUTE DRIFT the system is dependent on informatien
from the J-4 aystem, the true airspeed computer,
and the camera view finder, in addition to the self-
supplied data. In either mode of operation, the latitude
and longitude computer utilizes inpuis to generate
signals proportional to preset latitude and longitude.
These signals are applied to the latitude and longi-
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tude indicator {figure 4-18) on the right console, to
position dials. Inthe PRESET WIND mode, the com-
puter control supplies data on wind force and direc-
tion to the latitude and longitude computer. This in-
formation is obtained from inputs of true heading,
true airspeed, and meteorological reports. True
heading is computed in the latitude and longitude
computer and is a combination of magnetic variation
and transmission error corrections with the J-4
signals. Magnetic variation is a value manually preset
by a knob on the computer control. Transmission er-
ror correction is applied automatically by a cam
within the computing mechanism, for each J-4 heading.
True airspeed comes [rom the true airspeed trans-
mitter that is a component ol the system. Wind force
and wind direction are preset manually by means of
knobs on the computer control. The computations per-
formed by the latitude and longitude computer are
based then on the metecrological data preset into
the control computer. This is altered during flight,

RFAZ0-413

Figure 4-18
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by the automatic inputs of changing airspeed and
heading, to give present latitude and longitude signals.
In the COMPUTE DRIFT mode, the drift computer
supplies the wind force and direction data required
by the latitude and longitude computer, The drift
computer computes the wind force and direction data
from inputs of drift angle, true heading, and true
airspeed. Drift angle is set into the drift computer
during two drift runs esing the camera view finder.
True airspeed and true heading are obtained from the
same sources as during operation in the PRESET
WIND mode. The computations performed by the lati-
tude and longitude computer are, in this case, based
on preset value of magnetic varjation and drift angle
values obtained during the two drift runs. This
information is modified during flight by the changing
values of airspeed and heading asinthe PRESET WIND
mode.

GROUND POSITION INDICATOR PANEL

The GPI panel (figure 4-18) on the right console is
the primary component of the system. The face of
the panel includes two slew levers with integral locks
and a two-position toggle switch. The unit receives
power from the 28 volt d-c and 115 volt, 400 cycle,
single-phase a-c buses.

Slew Levers

The two slew levers located on the cover of the
indicator, are used to set values of initial latitude
and longitude into the system. They actuate switches
that control two operating speeds of the indicator
counters, depending on amount of throw of the slew
levers. Extreme position of slew-switch-lever travet
gives high-speed slew, intermediate position gives
slow speed which is used for setting exact values on
the counter, The switches are spring-loaded and
return the levers to neutral. The slew levers are
equipped with safety locks to prevent accidental slew-
ing of the counters. Theleverlocks have two positions,
locked and operate. The lever is unlocked when
parallel to its respective indicated window. When

latitude or decreasing values of south latitude. When
the lever is actuated downward, the values of north
latitude decrease and values of southlatitude increase.
The latitude counters indicate to the nearest minute
of latitude. In a similar manner, actuation of the
longitude slew lever to the left causes the longitude
counters to indicate decreasing values of east longi-
tude or increasing west longitude. Actuation of the
lever to the right increases east longitude or de-
creases west longitude.

Latitude and Longitude Counters

The latitude and longitude counters each have 4
drum type counters. Each drum on the latitude counter
has 2 columns of digits, one for north latitude and
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one for south latitude. The drums are covered with a
mask with apertures arranged to display either the
left or right column of digits, depending upon the
position of the aircraft with respect to the equalor.
The longitude counter drums have lelt-hand columns
for west longitude and right-hand columns for east
longitude values. On the latitude counters the two
left columns record degrees of latitude and the two
right columns record minutes, The digits 1n the
right-hand column on the minute counter appear twice,
one above the other. The digit in the unit of minutes
column that is repeated represents 0,5'. For ex-
ample, when the 1 in 69°31' 1s repeated, the value 15
69°31.5'. The longitude counter is the same except
the left-hand drum in the degree counter has 2 sets
of digits so that it can record longitude up to 180°

For example, the minute drums will record the
following values during change from 0°59' to 1°00'.

Drum Reading True Value

0°59' 0°59"

0°59' 0°59.5" (because the 9 in 59
has been repeated}

0°60" 0°60' = 1°00" {1°00" is seen
only as0°60'. Seebe-
low)

1°00* 1°00' = 1°00.5' {because the 0
in 60" has been re-
peated.)

The second 0°60' is not actually seen as such be-
cause when the repeated zero in the 60 begins to
appear, the 6 changes to ¢ and the 0° changes to 1°.

Departure Switch

A two-position switch (figure 4-18) is located on the
panel to control the output of change-of-latitude and
change-of-longitude from the computer unit. In
"STANDBY", the departure switch operates a relay
which cuts the transmission between the computer
unit and the indicator and transmits an electrical
zero signal to lock the indicator receivers, To oper-
ate the system, the departure switch must be turned
to "RUN".

Note

The departure switch should be left in STAND-
BY (to prevent indicator from turning) until
alter take-off is completed,

COMPUTER CONTROL PANEL

The computer control panel (figure 4-18), the second
of the two control panels within the system, is mounted
on the right console. This panel containg the manually
adjusted controls which when properly positioned
provide the set with the given meteorological and
geographical information.

ty
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REA20-414
Figure 4-19
Wind Direction and Variation Knobs

These knobs are provided with friction grips that
prevent them from turning becavse of vibrations
encountered during aircraft flight, To set values into
the computing system using these knobs, it is neces-
sary to exert a slight inward pressure on the knob
as it is turned. The knobs are used to set in values
of wind direction, wind lorce, and magnetic variation.
The "WIND DIRECTION" indicator course scale {outer)
is graduated in 10-degree intervals; the fine scale (in-
ner; in 0 5 degree intervals. Magnetic variation is
readable on a similar type of indicator in 0.5 degree,
east or west of true North.

Wind Force Knob

This knob simular in operation to the wind direction
and variation knobs allowsasthe wind force in knots to
be set into the counter window. Wind force is dis-
played on a drum-type counter with a range ol zero
to 200 knots, The fine scale is graduated to 0.2
knots.,

DRIFT COMPUTER CONTROL PANEL
In the @ airplanes the drift computer control panel

{ligure 4-19) is located on the lelt console. In the
airplanes, the drift computer control panel
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{figure 1-21) is located on the pedestal panel. The
panel contains only one four-position control knab,
which controls the mode of operation ol the GPI,
either COMPUTE DRIFT or PRESET WIND. The
knob is positioned on the remaining two functions, H1
and H2, as the respective {irst and second driit runs
are made in COMPUTE DRIFT operation.

Wind Indicator

{figure 1-25) is installed on the pedestal panel.
Alter a drilt run is completed in the COMPUTE.
DRIFT mode, the wind indicater gives a visual in-
dication ol the wvalues of wind force and direction
which the drilt computer is supplying to the latitude
and longitude computer. The indicator is calibrated
in increments of 5° fram 0° to 360°. The wind
direction pointer is rotated by electrical inputs from
the drift computer to indicate wind direction. The
lower portion of the instrument contains a counter-
type indicator that indicates wind speed in knots.
Three drums are rotated by electrical inputs from
the drift computer indicating wind speed over a range
of from 0 to 200 knots.

OPERATION OF GPI-PRESET WIND

Note

If a navigation point (IP) other than the field
{departure point) is to be used, meteorological
conditions, compass variation and latitude and
longitude of the navigation peint are set into
the sgystem instead of those of the field.

1. Drift computer control knob - SET
Set drift computer knob on PRESET WIND.

2. Variation knob - SET
Rotate knolby to correctly position circular in-
dicator to the present geographical position
magnetic variation.

3. Wind force knob - SET
Rotate knobto positiontabindicators of metro-
wind {orce (knots).

4. Wind direction knob - SET
Rotate knob to correctly position circular in-
dicator to metro-wind direction.

5. Latitude slewing switch - SET and LOCK
Unlock slewing switch and move button fore
or aft to position tab indicators to geo-
graphical latitude of desired IP or departure
point, Relock switch.
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6. Longitude slewing switch - SET and LOCK
Unlock slewing switch and move button right
or left to position tab indicators to geograph-
ical longitude of desired IP or departure point.
Relock switch.

7. Depart switch - STANDBY

8. At IP or departure point, switch is placed to

RUN, thus putting the computer into operation.

Note

®The departure switch should be leftin STAND-
BY (to prevent indicator from turning) until
aiter take-off is completed and the aircraft
is on course. Rapid climbs or descents addto
system inaccuracy since computations are
based on level flight.

®The above steps are used when the pilot has
been given meteorological conditions {from
ground astations and these values set on the
appropriate controls. However, different wea-
ther conditions will be encountered as the
flight progresses and the pilot should complete
drift runs by using the compute drift mode of
system operation. The compute drift method
is considered the most accurate,

OPERATION OF GPI-COMPUTE DRIFT

To operate in the COMPUTE DRIFT maode, the system
components are setupas they wouldbe for the PRESET
WIND mode. However, once the aircraft is airborne
and the pilot wishes to enter the COMPUTE DRIFT
mode, he must make two drift runs. This is done in
the following manner:

1. View finder control panel - SET
Set view selector knob on any position, grid
illumination as desired, and filter to clear or
yellow.
2. Drift computer control knob - H1
3. Pick an easily distinguished point on ground.
4. Held a constant heading, and using the drift
switch (on view finder control panel), rotate the
reticle so that the path of the ground point
moves parallel to the center track line on the
view finder grid.
5. Hold same heading for at least aten second time
lapse and rotate drift computer knob to H2.
6. Make a 30° to 150° heading change and complete
anather drift run as in step 3 and 4,
7. While halding the heading obtained on the second
run for ten seconds, turn the compute drift knob
to COMPUTE DRIFT.

Note

Through memory units, the drift computer
now supplies wind force and direction in-
formation computed from drift angle ob-
tained in the above steps, and from inputs of
true heading and true airspeed.
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8. The aircraft may now be turned to the desired
course,

In succeeding drift runs the procedure is ex-
actly the same as described above in steps 1
through B. The procedure is begun by turning
the drift computer control knob through posi-
tion H2 to H1 and then continues as described
in steps 1 through 8. The depart switch should
be placed in the STANDBY position until the
drift runs are completed if a known IP is to
be crossed belore placing the switch to RUN.

After operating in the COMPUTE DRIFT
mode, do not replace drift computer knob to
PRESET WIND since previously used meteoro-
logical values are now useless. I[ no other
IP point is available to obtain known latitude
and longitude, the drift runs must be made with
the depart switch in RUN position.

Present pesition will then be constantly computed
during these maneuvers. At the completion ofthe drift
runs, return to course in the normal manner,

NAVIGATION COMPUTER SET AN/ASN-7

Airplanes modified by T.Q. 1F-101-662 have the
necessary internal wiring and mounting provisions
for the AN/ASN-T navigational computer set The
ABN-T is a dead-reckoning computing system that
continuously displays the course and distance to a
desired destination as well as the present position ol
the aircraft in latitude and longitude. The wind lorce
and direction may be computed withthe drift computer
and the magnetic variation at the present position of
the aircraft is continuously computed The system has
two modes of operation, PRESET WIND and COM-
PUTE DRIFT. In PRESET WIND, the wind velocity
and direction are manually set hy the pilot. In
COMPUTE DRIFT, the wind values are automatically
set by the drift computer. In both modes of opera-
tion, the computer.units use inputs from components
that are a part of the navigation computer and data
obtained from other systems to compute the present
latitude and longitude of the airplane, The latitude and
longitude is shown on the position indicator dials.
These values are also fed into the course and dis-
tance computer which computes the information dis-
played on the course-distance-track indicator. This
indicator provides a continuous display of the course
and distance to the destination and the actual ground
track of the aircraft. The latitude and longitude of
the initial checkpoint and the destination must be set
into the computer before take-off. Any [light under
1000 miles, will require only one setting. If the com-
puted distance exceeds 1000 miles, a mask will cover
the counter indicating that the destination should be
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reset to an wmtermediate pownt, The ASN-T com-
puter has the capability of storing an alternate des-
tination tor use when the primary destination is wea-
thered 1 o1 a flight of more than 1000 miles is
planned. If a [light of more than 1000 miles1s planned,
sot an miermediate point less than 1000 miles us the
primary destination and the next point asthe alternate
destination. When the airplane arrives at the inter-
mediate peint, the alternate destination may be set
mtio the computer as the new primary destination and
a4 new alternate destination put in. This may be re-
peated as many times as necessary until the [inal
destination is reached. The computer continuously
computes distance and ground track to the destina-
tion regardless ol deviation [rom the planned course.
To return to course, turn the aircraft to align the
course pointer with the index marker and the airplane
will be on course,

AN/ASN-7 CONTROL PANEL

The ASN-7 control panel (figure 4-20}, located on
the right console, contains all controls and indicators
except the drift computer and the ID-390 course-
distance-track indicator,

Position Indicator

The position indicator shows the present position of
the aircrafl in degrees and minutes of latitude and
longitude. It is also used to set into the computer the
latitude and longitude of the primary and alternate
destinations,

DISPLAY SELECTOR SWITCH

The display selector swilch selects which position will
be displayed on the position indicater. Inthe PP posi-
tion. the indicator shows the present latitude and
longitude of the airplane. In the DEST position, the
indicator shows the latitude and longitude of the
destination.

Mode Selector Switch

The mode selector switch is a four-position switch
that selects the mode of operation. In the OFF
position, all power (o the set is cut off. In STBY,
power is supplied to all functions but the computers
are not operating. In RUN. the set will operate
normally. The PP. RST. position is used to cor-
rect the present position indication of the airplane

after the airplane 1s airborne through operation of
the slew switches.

Section |V
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Figure 4-20
Slew Switches

The two slew switches are three-pesition switches.
They are spring-loaded to the OFF position and are
used to set values of latitude and longitude into the
position indicator. Rotaling the latitude slew switch
counterclockwise causes the position indicator to in-
crease values of north latitude or decrease values ol
south latitude. Rotating the latitude switch clockwise
causes the values ol north latitude to decrease or
values of south latitude to increase. Rotating the
longitude switch counterclockwise causes the values
ol west longitude to increase or values ol east longi-
tude to decrease. Rotating the longitude switch clock-
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wise cauges the values of west longitude to de-
crease or the values of east longitude to increase.

Storage Switch

The storage switch is a two-position switch used to
insert destination values into the computer. The
display selector switch must be in the DEST position
and the storage switch in STOR when setting up pri-
mary destination values in the position indicator.
After the LA and LO flags appear, the storage switch
i& moved to INSERT position to insert the destination
values into the computer, After the primary destina-
tion values have been inserted into the computer, the
storage switch should be returned to the STOR posi-
tion to set the alternate destination into the computer.
The storage switch is left in the STOR position to
store the aiternate destination values until they are
needed at the change-over checkpoint.

LA and LO Flags

The LA and LO flags appear whenever primary or
alternate destination values have been set into the po-
sition indicator but have not been inserted into the
computer,

Wind Speed Indicator

The wind speed indicator shows the wind speedthat is
set into the computer in the PRESET WIND mode
of operation.

Wind Speed Slew Switch

The wind speed switch is a three-position switch used
to set the wind speed in the wind speed indicator
when operating in the PRESET WIND mode. Tue
swilch is spring-loaded to the OFF position. Rotating
the switch clockwise increases and counterclockwise
decreases the wind speed shown in the wind speed
indicator.

Wind Direction Indicator

The wind direction indicator shows the wind direc-
tion that is set into the computer in the preset wind
mode of operation.

Wind Direction Slew Switch

The wind direction slew switch is a three-position
switch used to set the wind direction into the wind
direction indicator. The switch is spring-loaded to
the OFF position. Rotating the switch clockwise in-
creases and counterclockwise decreases the indica-
tion shown for wind direction.

Variotion Indicator

The variation indicator shows the magnetic varia-
tion at the present location of the aircraft when the
variation is automatically computed. When the varia-
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tion 15 manually set, the indicator shows the value
set into the computer by the variation slew switch.

Variation Switch

The variation switch is a three-position switch, that
determines whether the variation 1s automatically
computed or manually set into the computer When
the switch is in the AUTO position, the variation
is automatically computed. When the switch is in the
W position, values of west variation may be set into
the variation indicator. When the switch is in the E
position, values of east variation may be set into
the variation indicator.

Variation Slew Switch

The variation slew switch is athree-position switch
used to set values of east ar west variation intc the
variation indicator when the variation switch is in the
E or W position, The slew switch is spring-loaded
to the OFF position, When the variation switch is in
the W position, rotating the slew switch to W in-
creases and the E decreases the west variation shown
in the variation indicator. When the variation switch
15 in the E position, rotating the slew switchto E
increases and to W decreases the east variation shown
in the variation indicator.

iD-390 Course—Distaonce—Track Indicator

The ID-380 course~distance-track indicator, {fig-
ure 4-20) located on the main instrument panel, re-
places the V8 directional indicator and shows the
course to the destination, the distance to the destina-
tion and the present track of the aircraft. The course
to the destinztion is shown by the needle in the instru-
ment. The distance to the destination is shown by a
three digit odometer. The rotating card keeps the
actual ground track under the index marker at the top
of the aircraft.

DRIFT COMPUTER CONTROL PANEL

For a discussion of this panel, refer to the write-up
under the latitude and longitude computer system,
AN/ABN-6, this section,

Wind Indicator

For a discussion of the instrument, refer to the
write-up under the latitude and longitude computer
system AN/ASN-6, this section.

OPERATION OF AN/ASN-7-PRESET WIND

Note

Il a navigation point (IP) other than the take-
off point is used, meteorological conditions and
latitude and longitude of the navigation point
are set into the system instead of those of the
take-off point.
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1, Drift computer control knob - PRESET WIND

2. Mode selector - STBY

3. Display selector switch - P.P.
Set display selector switch to present position
before inserting information.

4. Latitude and longitude counter - SET
Set the latitude and longitude into the position
indicator by use of the latitude and longitude
slew switches.

When setting in either the present position or
destination, do not allow the distance reading
on the ID-390 to exceed 999 miles to prevent

~ wear and tear on the equipment.
J. Wind speed indicator - SET
Set the wind speed into the wind speedindica-
tor with the wind speed slew switch.
6. Wind direction indicator - SET
Set the wind direction into the wind direction
indicator with the wind direction slew switch.
7. Variation switeh - AUTO
Set variation switch to AUTO unless variation
is to be manually set,
8. Display selector switch - DEST
9, Destination storage switch - STORE
S
When setting in a destination, always have the
destination storage switch in the STORE posi-
tion to save wear and tear con the equipment.
10. Latitude and longitude counter - SET
Set destination latitude and longitude into the
position indicator with the latitude and longi-
tude switch,
11. LA and LO flags - CHECK
Check that the LA and LO {lags appear.
12. Destination storage switch - INS
Put storage switch to INS to insert destina-
tion latitude and longitude into computer.
Rhumb line course and distance to destination
are automatically computed.
13. ID-390 - CHECK
The pointer will indicate course and the
counter will indicate the distance to the
destination.
If an alternate destination is to be stored, proceed
~— with steps 14 through 16,

14, Display selector switch - DEST

15, Destination storage switch - STORE

16. Latitude and lohgitude counters - SET
Set the latitude and longitude of the alternate
destination into the position indicator withthe
slew switches.
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Note

Leave the storage switch in STORE until
ready to proceed to alternate. Then move the
storage switch to INS. The computer will
then compute course and distance to the alter-
nate,

17. Display selector switch - P.P.
18. At IP or departure point, mode selector switch -
RUN

Note

®The departure switch should be left in STBY
(to prevent indicator from turning) until after
take-off is completed and the aircraft is on
course, Rapid climbs or descents add to sys-
tem inaccuracy since computations are based
on level flight.

®The above steps are used when the pilot has
been given metecorological conditions {rom
ground stations and these values set on the
appropriate controls. However, dillerent wea-
ther conditions will be encountered as the
flight progresses and the pilot should com-
plete drift runs by using the compute drift
mode of system operation. The compute drift
method is considered the most accurate.

If the pilot finds himself off course, he can insert the
correct position into the computer. As soon as the
correct position is known:

19. Maode selector switch - PP RST
As soon as it is convenieﬁt, proceed with step 20,

20. Position indicator - SET
Insert the correct latitude and longitude into
the position indicator with the slew switches.
21. Mode selector switch - RUN

All changes in the position of the aircraft which will
have accumulated during the interval required to in-
sert the fix are now automatically inserted into the
computer and it will show the corrected present posi-
tion. Because of the storage feature of the ASN-T,
this correction may be made at any reasonable time,
but until the correction is ingerted, the correct posi-
tion, course, and distance will not be shown.

OPERATION OF AN/ASN-7-COMPUTE DRIFT

To operate in the COMPUTE DRIFT mode, the sys-
tem components are get up as they would be for the
PRESET WIND mode. However, once the aircraft is
airborne and the pilot wishes to enter the COMPUTE
DRIFT mode, he must make two drift runs. This is
done in the following manner:

1. View finder control panel - SET
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Set view selector knob on any position, grid
illumination as desired, and lilter to clear or
yellow.

2. Drift computer control knob - Hi

3. Pick an easily distinguished point on ground.

4. Hold a constant heading, and using the drilt
switch {on viewlinder control panel), rotate the
reticle so that the path of the ground point
moves parallel to the center track line on the
viewfinder grid.

5. Hold same heading [or at least a ten second
time lapse and rotate drift computer knob to
HZ.

6. Make a 30° to 150° heading change and complete
another drift run as in step 3 and 4.

7. While holding the heading obtained onthe second
run for ten seconds, turn the compute drift
knok to COMPUTE DRIFT.

Note
Through memory units, the drift computer now
supplies wind force and direction information
computed from drift angle obtained inthe above
steps, and from inputs of true heading andlrue
airspeeds.

B. The aircraft may now be turned to the desired
course,

Note

In succeeding drift runs the procedure is ex-
actly the same as described above in steps
1 through 8. The procedure is begun by turning
the drift computer control knob through position
H2 to Hl and then continues as described in
steps 1 through 8. The mode selector switch
should be placed inSTBY positionuntil the drift
runs are completed, if a known IP is to be
crossed, before placing the switch to RUN.

After operating in the COMPUTER DRIFT
mode, do not replace drift computer knob to
PRESET WIND since previously used meteoro-
logical values are now useless. If no other IP
point is available to obtain known latitude and
longitude, the drift runs must be mads with the
mode selector switchin RUN position. Present
position, course correction, and distance data
will be constantly computed during these
maneuvers., At the completion of the drift
runs, return to course in the normal manner.

PHOTOGRAPHIC EQUIPMENT

The nose and forward fuselage sections house the
photographic equipment necessary for high or low al-
titude day reconnaissance and photography. The
equipment is located in three separate stations (fig-
ure 1-1}. The forward oblique station has one KA-2
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-12 camera installed. The tri-camera station con-
tains the trimetrogon camera, The trimetrogon ¢am-
era 18 an agsembly of three KA-2-6 cameras arranped
to take one vertical andtwo oblique photographs simul -
taneously, The split vertical station 1s located 1na
compartment aft of the nuse pear and conlains two KA
-1-36 cameras. The spht vertical station has doors
which prolect the camera windows during ground
operation and are retracted before operaluon of the
split vertical camera. The camera conlrol syslem
[urnishes single point control over the camera squip-
ment either manually or automatically The camera
controls are mounted un the left console inthe cockpil
In manual control, the wvalues ol aircralt velocity,
altitude, shutter speed and diaphragm opening are sel
into the system through thumb wheels on the master
control panel. These values are converted into the
proper exposure and IMC (image motion compensa-
tion) signals {for the cameras and magazines In
automatic operation, the signals [or the ahove values
are determined automatically as condilions change
An air conditioning system provides for relrigeraled
or heated air [or the camera compartments and ig
controlled automatically or manually, Camera window
areas are electrically defrosted automatically,

CAMERA OPERATION LIMITS CHART

The camera operation limits chart ({igure 4-21)g1ves
the minimum operating altitude at various zirspeeds
for the split vertical and trimetrogon cameras. The
limits given are the mechanical limits of the film
advance mechanism. Il the cameras are operatedbe-
low the minimum altitude, the [ilm advance mech-
anism will not operate {ast enough to give the desired
photograph overlap. There is no minimum operating
altitude for the forward oblique camera.

LOW ALTITUDE OPERATION

For low altitude operation, the following film maga-
zines are normally installed.

STATION CAMERA MAGAZINE
Forward Obligue KA-2-12 A-9B
Trimetrogon KA-2-6 A-28 (IMC)
Split Vertical KA-1-36 A-25 (IMC) or

A-8B with IMC
mount

For low altitude operation, the camera control system
controls the shutter speed and aperture diaphragm
openings of all the cameras. Exposure values from
either the terrain light detector or the master control
panel are amplified and transmitted to each camera
to adjust the diaphragm opening and shuiter speed.
The ground speed altitude ratio from either the
scanner, the view finder, or the master control panel
control the image motion control motors in the split
vertical and trimetrogon cameras. The IMC motor
drives the [ilm across the magazine format opening
at the speed necessary to compensate for image
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Figure 4-21

motion Prior to incorporation of T.O. 1F-101-661,
the split vertical station has an A-25 film magazine
wich IMC motors. After incorporation of T.O. 1F
-101-661, an A-8B ilm magazine without IMC 13 used
and 1mage motion 18 compensated for hy mounting the
camera in an IMC swing mount. With the split
vertical station IMC mount, the actuators move the
split vertical station swing mounts at the speed neces-
sary to compensate for image motion, Intervalo-
meters in the camera control system determine the
time interval between exposures to provide the pro-
per overlap of photographs. The camera cperation
limits chart (Bgure 4-21) shows the minimum cperat-
ing altitude at various airspeeds for the different
magazine and camera combinations.

HIGH ALTITUDE OPERATION

For high altitude operation the [ollowing film maga-
zine may be installed.

STATION CAMERA MAGAZINE
Forward Oblique KA-2-12 A-9B
Trimetrogon KA-2-6 A-9B
Split Vertical KA-1-36 A-BB

For high altitude operation, the camera control system
provides control ol the shutter speed and diaphragm
opening in the same way it does lor low altitude op-
eration. High altitude photography does not require
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KA1-36"
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Figure 4-22
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CAMERA MASTER CONTROL PANEL
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Figure 4-23

image motion compensation. Therelore, the A-95B
and A-8B film magazines, which do not have IMC
drives, may be used. Intervalometers in the camera
control system determine the time interval between
exposures to provide the proper overlap of photo-
graphs. The Camera Operation Limits chart ([igure
4-21) show the minimum cperating alfitude at various
airspeeds lor the different magazine and camera com-
binations.

CAMERA MASTER CONTROL PANEL

Power Switch

The power switch {figure 4-23) 1s located om the
master control panel. When in the ON position, it

Section IV

completes the circuit necessary for 115 volt a-c and
28 volt d-¢ power to the camera control system and
the warm-up bus,

Ready Switch

The ready switch (ligure 4-23}islocated onthe master
conlrol panel and, in conjunction with the power switch
(ON), it completes the circuit necessary for 28 volt
d-c power to the station controls. The switch also
supplies current to the operate and trigger switches.

Operate Switch

The operate switch (figure 4-23) is located on the
master control panel and, in conjunction with the
power and ready switches {ON}, completes the cir-
cuits necessary tooperate the selectedcamera, Refer
to Operation of Aerial Cameras in this section.

Power Light

An amber indicating light {(figure 4-23) is illuminated
when the electrical power is supplied [o the system
during warm-up. After actuation of the ready switch,
the light will flash on-off for approximately 60 sec-
onds, provided at least one oi the stations has been
selected for operation. If ne station is selected lor
operation, the light will continue to [lash.

Ready Light

A green indicating light {figure 4-23) is illuminated
when the warm-up pericd is completed and the ready
switch is ON, providing at leastone ofthe stations has
been selected lor operation.

Failure Light

The red failure light (figure 4-23), marked "Failure",
will illuminate whenever light from the photo target
area 1s too weak to be detected by the terrain light
detector or when there is a mallunction in the terrain
lipht detector. This cccurs during AUTO operation
only.

Ground Speed Setting

The ground speed window (figure 4-23), marked
"Ground Speed Knots", allows a four digit figure
to be viewed by the pilot. The [ligure is preset by a
thumb wheel adjustment. It can be set from 200 to
1200 knots.

Altitude Setting

A window (figure 4-23} marked "Altitude X 1000
Feet” allows a two digit figure to be viewed by the
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pilot. The figure is preset by a thumb wheel adjust-
ment. It can be set from 200 to 60,000 feet,

f/Stop Setting

A& window (figure 4-23), marked "Iris {/Stop™ allows

Shutter Speed Setting

A window (figure 4-23) marked “Shutter Speed Sec"
allows the pilot to view a fraction representative

RFA20-414
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of the shutter speed. It can be set from 1/10to
1/800 second by use of the thumb wheel adjustment.

Transport Switch

The transport switch {figure 4-23) on the master
contrgl panel, marked AUTQ and MANUAL, allows
the pilot to selectthe type of system operation desired.

Exposure Switch

The exposure switch (figure 4-23) on the master
control panel, marked AUTO and MANUAL, allows
the pilot to select the type ol system operation desired,

Test Switch

A "press-to-test" switch {figure 4-23) may be acluared
to test all lights on the panel,

CAMERA STATICN CONTROL PANELS

Three station control panels (figure 4-24), each iden-
tical except for the number of lights which indicate
camera operation, are mounted 1n line aft of the
master control panel on the left conscle. Power {or
the stations is 115 volt a-c and 28 volt d-c  For
camera area coverage, see figure 4-22,

Mode Selector

On each of the three station control panels 1s a four-

The INTV. position 1s not utilized. The COMP.

valometer. The CONT. position allows continuous
shutter operation,

Operation of the split vertical station mode se-
lector to any position other than OFF will open
the sliding camera doors. If more than1 min-
ute is required for the deor warning lights to
extinguigh, utilize the emergency camera door
switch or the door drive motor will be damaged.

Test Switch

panel will 1lluminate when the switch is depressed.

Figure 4-24
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Section |V

EMERGENCY CAMERA DOOR CONTROL PANEL

Figure 4-25

Pressing this switch will also test the frame counter,
causing the counter to move one digit each time the
switch is pressed.

Extra Picture Switch

The extra picture switch, marked "EXT PIC", allows
the pilot to by-pass the normal sequence of operation
and take exposuresbetween intervalometer pulses by
momentarily depressing the switch, This switch also
causes continuous camera operation when held de-
pressed. The switch is inoperative when using IMC
type film magazines and when the cameras are not
operating.

Frame Indication

A window marked "Numhber Remaining'' allows the
pilot to view a four digit figure preset by the thumb
wheel adjustment and reduced in number each time a
frame is exposed.

EMERGENCY CAMERA DCOR CONTROL PANEL
Emergency Camera Door Switch

The emergency camera door switch, a guarded
two-position toggle switch (figure 4-25) marked
EMERGENCY OPEN and NORMAL, allows the pilot
to open the split vertical deors by a pneumatic
motor if the normal system fails.

After selection of the EMERGENCY OPEN, do
not return the switchto NORMAL until a ground

check of the door actuation system is per-
formed.

Door Position Indicators

Two lights, marked "Left" and "Right’ are illuminated
to indicate to the pilot that the split vertical doors are
moving open or have failed to open. Normal door oper-
ation is controlled by the mode selector on the split
vertical camera station control panel.

Camera Operate Power Light

In EED mirptanes wpon icorporation of T.0. 1F
-101{ FIA-50) nnd in the E pirpdanss, & groeqn in-
dicating light (figure 1-30) on the instrument panel,
is illuminated when the trigger switch is actuated
or the operate switch is ON.

Control Stick Extra Picture Switch

In @% alrplanes upon incorporation of T.O. 1F
~101{R}A-502 and in €} airplanes, the control stick
has an extra picture switch ({igure 1-18), Momentary
actuation of the switch will cycle all cameras without
IMC once providing the mode switches are in the
COMP position. Holding the switch depressed will
cause continuous camera operation. This switch is
operational only when the ready light is ON.

CAMERA COMPARTMENT AIR CONDITIONING
SYSTEM

A pneumatically operated electrical controlled air
conditioning system is utilized tocontrol cameracom-
partment temperatures. The temperature of the air
entering the forward or aft camera compartment is
controlled individually by an automatic temperature
controller. Should either automatic temperature con-
troller fail the pilot can manually control the tempera-
ture of the affected compartment. High temperature
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CAMERA COMPARTMENT

TEMPERATURE CONTROL PANEL

AFAZ0-417

Figure 4-26

bleed air from the sixteenth stage compressor section
of each engine is used hy the refrigeration unit to
maintain camera compartment at the desiredtempera-
tures. The temperature controllers proportion hot air
from the engines with cooled air irom the refrigera-
tion unit. The system utilizes 115 volt a-c and 28
volt d-c electrical power,

The camera compartment air conditioning sys-
tem should be on at all times when the aircraft

is airborne to prevent the accumulation of
moisture in the camera compartments.

Camera Compartment Temperature Control Panel

The camers compartment tempersiyre conteol panel
(ligure 4-36], Iocuted on Hw Ikl console (o Hw
mrplanie  amid ap Lhis petibiestad - gl A Che
pirplunes; provides s pilod with all contréls netes-
sary to manually or automatically control the forward
and aft camera compartment temperatures.

Master Pneumatic Switch

The master pneumatic switch (figure 4-286) is located
on the camera compartment temperature control
panel. Placing the switch to ON directs the flow of
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air {rom both engine compressor sections to the
relrigeration unit for camera compartment air con-
ditioning. Placing the switch to OFF renders the air
conditioning system inoperative.

Systemn Selector Switch

A system selector switch (lipure 4-26) for each
camera compartment allows the pilot to select the
desired type of compartment air conditioning. Placing
the switch to the AUTO position directs electrical
power to the automatic temperature controller which
maintains the camera compartment at the desired
temperature {30°C). Should the automatic tempera-
ture controller mallunction, the camera compartment
temperature may be controlled manually by placing
the system selector switch to MAN. Placing the
switch to MAN directs electrical power to the manual
temperature controller and the manual heat control
knob. Refer to Manual Heat Control Knob, this section,

Manuval Heat Conitrel Knob

A rheostat {figure 4-26) for each camera compartment
allows the pilol to manually control the camera com-
partment temperatures. Moving the rheostat clock-
wise from COLD to HOT will increase camera com-
partment temperature providing the system selector
meitch 16 dn the MAN position, When maroally son=
trolling the camera compirtment temperature, muin-
twin at least 30°C to prevent the acoumulytion of
moisture.

Camera Compartment Temperature Indicators

A camera compartment temperature 1ndicator (ligure
4-27) for each camera compartment is located on the
pedestal panel in the ) airplunes and on the lefl oon-
ditlé in Ehe alppiasie. The indicators, pla=
carded FWD and AFT, indicate the temperature in de-
grees centigrade of the camera compartments.

CAMERA CIRCUIT BREAKER PANEL

The camera circuit breaker panel (figure 4-31) is lo-
cated on the aft portion of the right conscle. It in-
corporates all cameracircuit breakers available tothe
pilot.

VIEWFINDER

A Type VF-31 viewfinder is installed in the forward
fuselage. The purpose of the system isto furmishair-

[
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craft altitude and speed information to the Universal
Camera Control System, locate photographic targets,
and to aid in flight navigation. Light enters through a
window ingtalled in the lower fuselage skin andenters
the viewfinder window. The ground is viewed through
an eye lens whichislocated above the instrument panel
at the approximate eye level of the pilot. The view-
finder provides two viewfinding systems, a wide angle,
and a narrow angle, refer to View Selector, this sec-
tion. Within the lens arrangement and visible to the
pilot upon selection are: A protractor scale [rom
which drilt angle may be read, a trackline which may
be rotated to align with the flight path, a Nadir point
used to locate a point vertically beneath the pilot, and
two intercept lines (dotted lines) which crossthe track
lme at right angles and each terminating with a small
circle Each intercept line is centered with a small
circle where it intercepts the track line. The pilot
uses the line to determine image motion information,
refer to Operation Aerial Cameras, this section. The
viewfinder system requires 28 voltd-candl15volt a-c

Section |V

Ior operation. The viewlinder control panel, incor-
porating all viewlinder controls, is located on the
lower left instrument panel,

Filter Switch

The lilter switch (figure 4-28) 15 a three-position
toggle switch mounted on the control panel and
marked A, B, and C. The A position causes an
opague element to block the view through the lines,
B position provides clear unfiltered vision and C
position selects a yellow [ilter.

Viewfinder Scanner Switch

The viewlinder scanner switch (figure 4-28), marked
VIEWFINDER-SCANNER, on the viewflinder control
panel selects the means ol sending V/H (velocity over
height) information to the camera control system.
The VIEWFINDER is utilized above 8000 feet in
AUTO operation and lhe image velocity signal de-
tector is utilized below 8000 feet in AUTO operation
(SCANNER).

Grid lllumination Centrol Kneb

The rheostat knob (figure 4-28) marked OFF-BRT,
located on the viewfinder control panel, may be ro-
tated to desired lighting intensity for viewfinder
reticlke illumination.

View Selector Knob

The view selector knob (figure 4-28) onthe viewfinder
control panel, marked VERT, 30, 60 and WIDE allows
the pilot to select the most desirable of the two view-
ing systems. The VERT position allowsanarrowview
15° forward and 15° aft of a point (NADIR) directly be-
low the pilot. The 30" position shifts the narrow view
to begin at an angle of 15° forward of Nadir. The 60°
position allows a narrow view starting 45° forward of
Nadir. The second viewing system selects the WIDE
position of 85° field of view and permits a view angle
ol 80" forward and 5° aft ol Nadir.

IM Compute Switch

A button marked "IM (Image Motion) System' {{figure
4-28) on the viewlinder control panel provides a means

Figure 4-27
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Figure 4-28

of transmitting a V/H (velocity over height) value to the
camera contrel system. When using the IM compute
switch, the view selector knob should be in the VERT
position if altitude and airspeed permit toobtain more
accurate information. The viewfinder IM compute
ranges chart (figure 4-29) gives the operating limits
of the IM compute system. After drift correction has
been made, a distinguishable point (other than the photo
target) is selected on the ground. The button is pres-
sed as the ground point crosses the first intercept
line on the reticle, and pressed again as the ground
point crosses the second intercept line measuring the
time interval of the target passage between the two
intercept lines. The view selector knob should thenbe
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repositioned tc wide 1n order to seethe photo target at
a greater distance and to avoid missing the photo tar-
get.

System Compute Light

A conventional "press-to-test” amber light (figure
4~28) gives a visual indication of system operalion
The light illuminates when the IM compute button
is depressed as the target crosses the Orst inter-
cept line. The light remains illuminated until the
button 18 pressed the secondtime asthetarget crosses
the second intercept line,

Drift L-R Switch

The drift L-R switch 1s a three-position toggle switch
(ligure 4-28} spring-loaded to the center position and
is located on the lower right porlion of the viewfinder
control panel. The switch ehables the pilol to position
the drift reticle and align the track line on the view-
finder to the light path.

OPERATION OF VIEWFINDER
Refer to Operation Aerial Cameras, this section.
OPERATION OF AERIAL CAMERAS

Automatic Operation {Above 8000 Feet)

Automatic control of cameras above 8000 {feet 15 ac-
complished by observing the following:

1. Transport and exposure switches - AUTO

Note

When system 15 operated with trangport and ex-
posure switches in AUTO position, the view-
finder should be used to [urnish V/H signal in-
formation at altitudes above 8000 feet.

[ o]

Power switch - ON, see amber light illuminate.

Ready switch - ON, see amber light flash.

4. Rotate mode selector on each station panel -
COMP, this operates shutters throughthe inter-
valometer, should continuous operation be de-
sired, set mode selector - CONT.

5. Bee amber light cease flashing {1 minute warm-
upj after mode selection has been made.

6. READY light (green) illuminated.

]
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Figure 4-29

g. Reposition’ view selector knob to a wider
view, 30, 60 or WIDE to provide a forward

Should the split vertical atation be selected
the ready indication will be affected by split
vertical door position. Should the doorsfail to
fully open the amber light will continue to flash.
If the doors operate normally the amber light
will flash until the doors are fully open, then
observe the green light illuminated. The two
lights on the door position panel will 2lgo flash
until doors are fully open.

view of the photo target.

Note

With view gelector switch in VERT, the photo
target passes through the viewfinder very
quickly during high speed runs. Photography
under this condition is difficult to achieve.

7. Viewfinder controls - SET

a. Filter switch - Set as desired.

b. Grid illumination knob - Set as desired.

c. View selector knob - Set as required.

d, Viewlinder scanner switch - VIEWFINDER.

e. Determine an easily distinguishable ground
point (IP).

i. Hold airspeed and altitnde, and as the IP
crossges the lirst intercept line onthe view-
finder reticle, press the IM compute but-
ton (note system compute light illuimni-
nate). As the IP crosses the second inter-
cept line, again press IM compute button
{note system compute light extinguish).

A greater speed during the above procedures
or during a photo run, requires a mere forward
view selection of the viewfinder.

8. Procedure "{" above has provided V/Hinforma-
tion which is automatically transmitted to the
canmiera control system. The pilot may now pro-
ceed to the photo target.

9. Camera operation ia initiated by stick trigger

switch actuation cor by Pplacing the operate
switch ON. Maintain altitude and airspeed used
in step "i" above. The camera operate power
light (green) will illuminate when anycamera
is operating.
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Figure 4-30

Note

If the cameras are being operated by use of
the operate switch instead of the stick trigger
switch, and if the trigger switch has been
inadvertently actuated during operation, the
operate switch must be turned OFF and the
trigger switch again actuated before camera
operation will cease.

Automatic Operation (Below 8000 Feet}

Complete procedures 1 through 6 listed in Automatic
Operation above 8000 feet. Below 8000 {feet however,
V/H information is automatically obtained as shownin
the following procedures:

Note

Automatic operation with the scanner ahove
5000 feet may be unreliable. If the scanner
is unreliable, use autcematic operation {above
8000 feet} procedures.

1. Filter switch - Set as desired.
2. Grid illumination knob - Set as desired.
3. View selector knob - SET

Set view selector knob on 30, 60 or WIDE to
provide a forward view of the photo target,
4. Viewfinder scanner switch - SCANNER
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Note

Positioning the viewfinder scanner switch on
SCANNER, enables automatic computation of
V/H information. These values are automati-
cally transmittedtothe camera control system.

5.

Actuate cameras over photo target.

Manvual Operation

Determine type of mission obtaining estimated data
needed to estabiish the [ollowing:

[=+]

o W b

Set transport and exposure switches MANUAL.
Rotate thumb wheel to set ground speed.

Rotate thumb wheel to set altitude x 1000.
Rotate thumb wheel to set IRIS £/STOP.

Rotate thumb wheel to set SHUTTE R SPEED
SEC.

Complete procedures 2 through & under Auto-
matic Operation,

. Actuate cameras over photo target.

Note

®[t iz 1mportant that altitude and airspeed bhe
closely maintained during camera runs under
low altitude conditions.

®During manual opetration, the viewfinder is used
only to view the photo target, enabling an accur-
ate flight path over the target,
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REFUELING SYSTEMS

Two types of air refueling are available to the pilot,
the "Probe and Drogue' method and the '"Flying Boom"
method. The "Probe and Drogue' method requires the
pilot to [y his aircraft, with the probe extended, into
a funnel shaped [itting attached to the endol a flexible
hose extended from the tanker aircralt, The "Flying

Boom' method requires the pilotto [ly a formation po-.

sition with the tanker and the boom operator in the
tanker extends the boom into a receptacle on the re-
ceiver aircraft, Both systems are capable ol refueling
rates of 600gallons per minute. The windshieldblower
will operate whenever the probe or receptacle is ex-
tended, A third method of reflueling is available, that
ol the ground servicing single-point system

PROBE AND DROGUE SYSTEM

The "Probe and Drogue" method of air refueling
utilizes the hydraulically actuated probe located onthe
upper nose surface ol the airplane just zhead ol the
windshield. In the @ airplanes, the probe isextended
by placing the reluel switch to the REFUEL position
{refer to Section V for probe extension airspeedlimi-
tation}, Actuation of the switchinterrupts the transfer
PO EOnEir Y, npend D foor s sndaEtenas the rroo.,
L Elve mulﬂllul.lﬂa the probe e nateisded by pleoine
the probe IFR switch to the EXTEND position. Actua-
tion ol the switch interrupts the continuity ol the fuel
transfer selector switch, opens the doors and extends
the probe. With the probe extended the pilot maneu-
vers his airplane into position and makes contact with
the tanker's drogue. Upon successful "hook-up™ fuel
15 transierred into the receiver airplane and ig dis-
tributed through the transfer lines. At completion of
refueling the pilot breaks contact with the drogue

CAMERA CIRCUIT BREAKER

Section IV

PANEL

RFA420-421

Figure 4-31

and relracts the probe. In the @airplanes retraction
ol the probe is accomplished by placing the refuel
switch to the NORMAL position and the continuity
of the fuel transfer pumps is renewed. In the (BDD
airplanes, retraction of the probe is accomplished by
placing lhe probe IFR switch to the RETRACT posi-
tion. The conlinuity of the fuel transfer selector
swil¢ch 15 renewed when the probe is completely re-
tracted into the well area in € airplanes,
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Figure 4-32

Refuel Switch @

The refuel switch (figure 1-15) is a two-position tog-
gle switch located on the circuit breaker panel and
guarded in the NORMAL position. Placing the refuel
switch to the REFUEL position interrupts the normal
continuity to the fuselage transfer pumps and extends
the probe. After a successful "hook-up'' fuel is trans-
ferred from the tanker airplane to the fuselage cells
in the receiver airplane. Flow control valves auto-
matically shut off fuel flow to each [uselage cell when
it is full. Placing the refuel switch to the NORMAL
pogition will retract the probe and renew the normal
continuity to the fuselage transfer pumps. Electrical
power is supplied from the 28 volt d-c bus, Utiiity
hydraulic pressure is utilized to extend and retract
probe.

MNote

The emergency fuselage transfer pumpceircuit
will by-pass the refuel switch either automa-
tically {fuselage cell number 2 reaching alevel
of 850 lbs.) or manually by placing fuel pumps
switch to ALL PUMPS.

Probe IFR Switch SPD

The probe IFR switch (figure 1-18) is a three-posi-
tion toggle switch located on the eiectrical control
panel and guarded in the RETRACT position. Placing
the probe IFR switch to the EXTEND position extends
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the probe and interrupts the normal continuity to the
fuel transfer gelector switch. The refuel shutoff valve
opens and the fueling control valves are energized per-
mitting fuel flow into the wing andexternal tanks The
wing and external compressed air valves are opened
venting the tanks to the atmosphere. Afterasuccess-
ful "hook-up" fuel istranslerred [romthe tanker to the
receiver airplane. When each wing or external tank
becomes full, afloat switchde-energizes a fueling con-
trol valve and stops fuel flowtothetank. Flow control
valves shut off fuel flow te each fuselage cell when the
cell is [ull, Placing the probe IFR switch to the RE -
TRACT position retracts the probe, renews the normal
continuity to the fuselage transfer selector switch
and closes the refuel shutofl valve. If the probe 1s
damaged during refueling and cannot be retracted by
placing the probe IFR switch in the RETRACT posi-
tion, emergency continuity to the fueltransfer selector
switch can be established by placing the prohe IFR
switch to the EMERG position. Placing the switch to
the EMERG position also stops the operation of the
windshield blower. The probe IFR switch ufilizes
28 volt d-c electrical power, Utility hydraulic pres-
sure 15 utilized to extend and retract the probe,

Note

The emergency {uselage transfer pumpcircuit
will by-pass the probe IFR switch either auto-
matically (fuselage cell number 2 reaching a
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level of B50 lbs.) or manually by placing the
fuel transler selector switch to ALL PUMPS.

Avux Full Fuel Indicator m

Two green indicator lights {figure 1-12) on the fuel
control panel, marked "Wing' and "Ext™ will 11luminate
during refueling when their respective tanks are full.
The indicator lights utilize 28 volt d-c electrical power.
The lights go out when the probe is retracted.

REFUELING PROCEDURES-PROBE AND DROGUE

Note

Do not extend the probe for extended periods of
time when not actually refueling, since fuel in
number 1 [uselage cell will drain into the ex-
ternal tanks and wing tanks when the probe is
extended.

1. Approach the tanker from the rear and slightly
below the refueling drogue,

2, Maintain a position approximately 100{eet aft and
50 feet belowthe drogue until airplane istrimmed
and formation speed is determined.

3. Refuel switch - REFUEL €

4. Probe IFR switch - EXTEND €DXIXD

253035

If a delay is encountered in hooking up with the
tanker after the probe is extended the wing
tanks could become full of fuel drained from
number 1 [uselage cell. The surge created by
initiating the refueling cycle could start a si-
phoning action resulting in the loss of wing fuel
and the possibility of collapsing the wing tanks.
When an extended delay is encountered, with the
probe extended, the pilot should transfer fuel
Irom the wing tanks to fuselage cells belore a
hook up is attempted. This is accomplished by
placing the probe IFR switchto EMERG andthe
fuel transier selector switchtoWING. Uponil-
lumination of the empty tank warning light,
place the probe IFR switch to EXTEND and
proceed to hook up.

5. Maintaining a 3 to 5 knot rate of closure, Iy the
probe nozzle into the drogue cone.

Rapid rate of closure will move drogue forward
too Jast for proper reel-in, thus causing slack
in the hose, resulting in a viclent whipping
action which may damage the probe or drogue.

6. After contact is made, slowly fly drogue forward
approximately 10 feet which automatically ener-
gizes tanker's fuel transfer pumps. Thisisindi-
cated by a green light on the tanker while the
amber light goes out,

7. Maintain a steady position after hookup. Smooth
and precise, pitch and bank control is essential

Section IV

to safe refueling operations. Some hose slack
is to be expected at times during refueling. If
the amount of slack is slight, hold pesition and
allow the reel operator to take up the slack.
All corrective action should be smooth and
gradual.

Dropping back while the reel operator istaking
up slack can cause abrupt tension on the hose.
This can cause the hose to whip and possibly
damage the probe.

8. With fuel quantity gage tank selector knob inthe
TOTAL position, note refueling progress by ob-
serving the aircraft's fuel quantity gage. In the

airplanes the refueling progress of the
auxiliary tanks can be checked by observing the
auxiliary full {uel indicator.

Note

®The drop tanks cannot be refueled in the @
airplanes.

#Fuel flow from the tanker is automatically
shut off when the receiver tanks are full.

9. When tanks are full, reduce speed slightly to
disengage probe from drogue coupling.

High rates of separation when breaking contact
should be avoided to preclude sudden loads on
tanker hose braking system.

10. Refuel switch - NORMAL €D
11. Probe IFR switch - RETRACT ¢¢D

Proper refueling technique will prevent any si-
phoning action from occurring. However, after
the refueling cycle is complete andthe probe is
retracted the pilot should immediately transfer
some fuel from the wing tanks to stop any si-
phoning action that may have started during the
refueling cycle.

EMERGENCY OPERATION-PROBE AND DROGUE

In the €]) airplanes, if the probe is damaged during
refueling and cannot be retracted, leave the refuel
switch in the REFUEL position and place the fuel
pumps switch to ALL PUMPS. This will establish
emergency continuity to the fuselage transier pumps
and prevent further damage to the airplane, In the

airplanes if the probe is damaged during re-
fueling and cannot be retracted, the probe "IFR"
switch should be placed in the EMERG position to
establish emergency continuity to the fuel control
panel, stop the rain clearing system, relieve utility
hydraulic pressure against the probe, and prevent fur-
ther damage to the airplane.
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FLYING BOOM SYSTEM

The "Flying Boom" method of air refueling utilizes a
hydraulically actuated receptacle located aft of the
cockpit and above the number 2 fuselage fuel cell. Ac-
tuation of the fuel receptacle is controlled by the boom
IFR awitch located onthe electrical control panel. The
receptacle is extended by placing the boom IFR switch
to the EXTEND position (refer to Section V{or recep-
tacle extension airspeed limitations). Actuationofthe
switch interrupts the transfer pump continuity and ex-
tends the receptacle. Withthe receptacle extended, the
pilot must fly a formation position with the tanker. The
boom operator in the tanker extends the boominto the
receptacle. Once the boom is locked inthe receptacle
fuel is transferred from tanker to the receiver airplane
and is distributed through the transier lines. At the
completion of the refueling sequence the receptacleis
retracted and the continuity to the fuel transfer pumps
is renewed by placing the boom IFR switchto the RE-
TRACT position.

Boom IFR Switch (20]

The boom IFR switch (figure 1-16) is a two-pasition
toggle switch located on the electrical control panel
and guarded in the RETRACT position. Placing the
boom IFR switch to the EXTEND position extends the
receptacle and interrupts the normal continuity to the
fuselage transfer pumps. Alter the boom has been
locked in the receptacle, the boom operator controls
fuel flow from tanker to the receiver airplane. Flow
control valves automatically shut off fuel flow to each
fuselage cell when it is full. After the refueling se-
quence is completed the receptacle is retracted by
placing the boom IFR switchtothe RETRACT position.
The normal continuity to the transfer pumps is renewed
when the receptacle is retracted. Utility hydraulic
pressure is utilized to extend and retract the recep-
tacle. The boom IFR switch utilizes 28 volt d-c elec-
trical power.

Note

The emergency fuselage transfer pump circuit
will by-pass the boom IFR switch either auto-
matically {fuselage cell number 2 reaching a
level of B850 lbs.) or manually by placing the
fuel pumps switch to ALL PUMPS.

Boom IFR Switch m

The boom IFR switch {figure 1-186) is two-position
toggle switch locatedon the electrical co rol panel and
guarded in the RETRACT position. Placing the boom
IFR switch to EXTEND position extends the receptacle
and interrupts the normal continuity to the fuel transfer
selector switch. The refuel shuteif valve opens andthe
fueling control valves are energized permitting fuel
flow into the wing and external tanks. The wing and ex-
ternal tank compressed air valves are opened venting
the tanks to the atmosphere, After the boomisiocked
in the receptacle fuel istransferred from the tanker to
the receiver airplane. When each wing or external tank
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becomes full, afloat switch de-energizes a fueling con-
trol valve and stops fueiflowto thattank, Fuel flow to
the fuselage cells is automatically shut off by the flow
control valve in each cell. Placing the boom IFR
switch to the RETRACT position retracts the recep-
tacle, closes refuel shutoff valve and renews the nor-
mal continuity to the fuel transfer selector switch.
The boom IFR switch utilizes 28 volt d-c electrical
pawer. Utility hydraulic pressure is utilized to ex-
tend and retract the receptacle.

Note

The emergency fuselage transfer pump circuit
will by-pass the boom IFR switch either auto-
matically (fuselage cell number 2 reaching a
level of 850 lbs.) or manually by placing the
Tuel transfer selector switch to ALL PUMPS.

Release Switch

The release switch (figure 1-18) is a push-button
switch located on the stick grip. This switch is pro-
vided to allow the pilot to end the refueling cycle
before the fuel tanks are full. Depressing the release
button illuminates the disengage indicator and efiects
an immediate release from the refueling boom. The
switch operation is dependent on 28 volt d-c power,

Reset Switch

The reset switch {figure 1-16) is a push-button switch
located on the electrical control papel. If the boom and
receptacle are inadvertently disconnected during the
refueling operation, the system can be made ready lor
refueling again by depressing the reset button, 28 volt
d-c power is required {or operation.

Disengaged Indicator

An amber indicator light (figures 1-16 and 1-30),
marked "Disengaged”, provides an indication of the

system is reset to continue refueling or the receptacle
is retracted.

Ready Indicator

A pgreen indicator light (figures 1-18 and 1
marked "Ready", is providedto indicate the recep

is extended and ready toreceive the boom. 26 vol

is required for operation. The light will remain il-
luminated until the boom is locked in the receptacle
or the receptacle is retracted.

Aux Full Fuel Indicator 1253035)

L

13
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during refueling when their respective tanks are full.
The indicator lights utilize 28 volt d-c¢ electrical
power. The lights will go out when the receptacle is
retracted.

REFUELING PROCEDURES—FLYING BOOM

Nete

Do not extend the receptacle for extended
periods of time when not actually refueling,
gince fuel in number 1 fuselage cell will drain
into the external tanks and wing tanks whenthe
receptacle is extended.

1. Approach the tanker at selected altitude and
speed.

2. Fuel quantity gage tank selector knob - TOTAL

3. Boom IFR switch - EXTEND

4. Ready indicator (green) light on, indicates re-
ceptacle exiended.

If a delay is encountered in hooking up with the
tanker aiter the receptacle is extended the wing
tanks could become full of fuel drained from the
number 1 fuselage cell, The surge created by
initiating the refueling cycle could start a si-
phoning acticn resulting in the loss of wing fuel
and the possibility of collapsing the wing tanks.
When an extended delay is encountered, with the
receptacle extended, the pilot should transfer
fuel from the wing tanks to fuselage cella before
a hook-up is attempted. This is accomplished
by placing the probe IFR switch to EMERG and
the fuel transier selector switchto WING. Upon
illumination of the empty tank warning light,
place the probe IFR switch to NORMAL and
proceed to hook up.

5. Ready indicator light off, indicates boom is
locked in receptacle.

®Fuel from the tanker airplane isnowtransfer-
red to the receiver airplane. Checkthe refuel-
ing progress by observing the aircraft's fuel
quantity gage. In the (PQXD airplanes, the re-
fueling progreas of the auxiliary tanksa can be
checked by observing the auxiliary full fuel
indicator.

®The drop tanks cannot be refueled in the €I
airplanes.

6., When the required amount of fuel has been trans-
lerred, initiate electrical disconnect.
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If making an "outer limit" disconnect, a high
rate of separation should be avoided to pre-
vent damage to the boom or the receptacle.

7. Disengage indicator {(amber) light on, indicates
boom and receptacle disengaged.

8. Boom IFR switch - RETRACT, disengaged
light will go out whenthe receptacle is retracted.

Note

Proper refueling technique will prevent any si-
phoning action fromoccurring. However, aiter
the refueling cycle is complete and the recep-
tacle is retracted the pilot shouldimmediately
transier some [uel from wing tanks to stop any
siphoning action that may have started during
the refueling cycle.

If disengaged light (amber) illuminates before refuel-
ing is complete:

1. Depress reset button.
2. Ready indicator (green) light - ON.

Normal Disconnects

A disconnect may be initiated by the boom cperator or
the receiver pilot at any time during the refueling se-
quence., The pilot can initiate a disconnect by depres-
sing the air refueling release switch on the control
stick. If at any time fuel pressure in the receiver
airplane exceeds approximately 80 psi, a pressure
switch in the receiver airplane will initiate an auto-
matic disconnect. When radio silence is requiredthis
switch will initiate a disconnect when all fuel valves in
the receiver airplane are closed causing a pressure
build-up.

Nole

An automatic disconnect will result from ex-
cess tension on the nozzle or by a change in
flight attitude of the receiver airplane whenthe
angular limits of the boom are exceeded.

Emergency Disconnects

If at any time during the refueling sequence the re-
ceiver pilot or any crew member of the tanker an-
nounce the work "breakaway" over the radio, the re-
ceiver pilot will immediately actuate the air refueling
release switch and reduce power. The boom operator
will also initiate a disconnect while the tanker pilot will
increase power and climb on course.

EMERGENCY OPERATION-FLYING BOOM

If the receptacle is damaged during refueling, leave
the boom "IFR" swiich in the EXTEND position.
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In the @ airplanes, placing the fuel pumps switch Lo
ALL PUMPS will establish emergency continuity
to the fuselage transler pumps. In the (D air-
planes, placing the probe "IFR" switch to the EMERG
positicn will establish emergency continuity to the [uel
control panel, extend the probe, stop the rainclearing
system, and prevent further damage.

SINGLE-POINT PRESSURE REFUELING SYSTEM 20}

The singie-point pressure refueling of all fuselage
cells can be accomplished in approximately four
minutes. The pressure refueling filler is located on
the right side olthe airplane just forwardof the engine.
Fuel {from the servicing unit is distributed through
the airplanes refueling lines to the fuselage cells.
All fuselage cells are filled simultaneously with a [low
control valve stopping flow to each cell automatically
when the cell is full. An IFR pilot vaive check switch
adjacent to the single-point pressure refueling con-
nection permits anoperational check of the flow control
valves to be made during the refueling sequence.
Actuation of this switch closes all flow control valves
simulating a full condition and thus stopping fuel flow
to the airplane. Returning the switch to its normal
position opens the flow control valves and permits
the normal refueling sequence to continue. To pFre-
vent transfer pump operation, external power should
not be applied to the airplane during the refueling se-
quence. The IFR pilot valve check switch utilizes
battery bus d-c power. The drop tanks cannot be re-
fueled with the single-point system,

SINGLE-POINT PRESSURE REFUELING SYSTEM (DD

The single-point pressure refueling of the fuselage
cells and the auxiliary tanks can be accomplished in
approximately six minutes. Opening the pressure re-
fueling doors, located on the right side of the airplane
just forward of the engine, provides battery bus volt-
age to the fueling control valves, the refuel shutoff
valve and the flow control valves to position them for
refueling. Fuel from the servicing unit is distributed
through the airplanes refueling lines to the fuselage
celis, wing tanks, and the external tanks. Alltanks are
filied simultanecusly and fuel flow to eachtankis shut
off when it is full. An IFR pilot valve check switch
adjacent to the single-point pressure refueling con-
nection permits anoperational checkol the flow control
valves to be made during the refueling sequence. Ac-
tuation of the switch simulates a full condition and stops
fuel flow to the airplane. Replacing the switch to its
normal position permitsthe normal refueling sequence
to continue. To prevent transfer pump operation, ex-
ternal power should not be appliedtothe airplane dur-
ing the refueling operation. The IFR pilot valve check
switch utilizes 28 volt d-c power.

Refueling Procedures=Single-Point

1. Assure all fuel caps secure.
2. Insert nozzle grounding plug in aircraft.
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4. Connect pressure refueling hose lo pressure re-

[ueling fitting

Start fue] {low

Move switch to CHECK.
When the switch is actuated 1n the € air-
planes, battery bus electrical power isdirec-
ted to the flow control valves simulating a full
condition and thus stopping pressure refueling.
When the switch is actuated 1n the@%mr-
planes, 28 volt d-c electrical power is directed
to fueling control valves and [low control
valves simulating a [ull condition and thus
stopping pressure refueling.

9 W

MNote

The maximum allowable time lapse between
actuation of the check switch and all fuel flow
stopping is ten seconds.

6. Release switch.
Pressure refueling resumed. Refueling will
terminate when actual "ull” condition exists.

MISCELLANEOUS EQUIPMENT
ANTI-G SUIT PROVISIONS

RFAZD-451

Engine compressor air is taken{rom the cockpit pres-
surization unit to provide the necessary pressure for
proper anti-G suit operation. This air 1s ducted
through an automatic pressure regulator toanejection
disconnect on the seat. The regulator valve opens
when subjected to a force of 1.75 "¢ and increasing
pressure is applied to the suit in direct proportion to
increasing ''g" load. The HI-LO control on the regu-
lator makes pogsible a variation in suit pressure. In
the HI position, each "g" above 1.75 "g" causes an
additional 1.5 psi to be applied to the suit bladders.
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In the LO position, the pressur¢ increase per "g'
is 1 psi. The button on the top of the regulator
permits manual operation to check flow through the
regulator or to periodically apply pressure to the suit
to lessen fatigue.

FLIGHT REPORT HOLDERS

Three canvas flight report holders are located along
the left console and two on the right console between
the canopy sill and the console are provided. Azipper
provides access to the holders.

MAP CASE

A map case (well area)is included on the right con-
sole. A strap with fastener secures the opening.

SEXTANT CASE

A sextant case (well area) is included on the left con-
sole. A strap with fastener secures the sextant when
in place,

SEXTANT LIGHTING RECEPTACLE

A receptacle for electrical conpection of the sextant
is provided on the left canopy sill, see figure 1-27.
The sextant requires 28 volt a-c bus.

Section IV

RELIEF TUBE

A relief tube is stowed on the side of the left console
below the throttle quadrant.

VACUUM BOTTLE

A one quart vacuum bottle is stowed in right-hand ait
portion of the cockpit.

REAR VIEW MIRRORS

Two rear view mirrors are installed onthe windshleld
enclosure.

CHECK LIST
The take-off check list is located on the right forward

console. The landing check list is located on the left
forward console.

SPARE LAMPS

Spare lamps for the console panel are provided the
pilot. The lamps are located on the right rear portion
of the right console.

CHARTBOARD

A hinged chartboard, with spring-loaded clips oneach
side, is provided and stowed in the map case.
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This sectlon includes the aircraft and engine limita-
tions that must be observed during normal operation.
Instrument markings giving various operation limita-
tions are shown in figure 5-1. Some markings are
self evident and are not discussed in the text.

ENGINE LIMITATIONS

Engine operating limitations are shown in figure 5-1.
Additional information is given in the following
paragraphs and figure 5-2.

ENGINE OIL PRESSURE

Normal oil pressure is 40-50 psi except at idle. Qil
pressures between 35 and 40 psi are undesirable and
should be tolerated only for the completion of the
flight, preferably at a reduced throttle setting. Qil
pressure below normal should be reported as a flight
discrepancy and should be corrected before the next
take-off. Qil pressures below 35 psi are unsafe and
require that the engine be shutdown.

MAXIMUM THRUST

When in maximum thrust, the following time limits
are imposed to prevent overheating the engine or
empennage, or to prevent the possibility of engine
fuel starvation. Refer to flgure 5-2 for Engine Op-
erating Limits.

Saction V

1. Five minutes ground operation (Engine Limita-
tion).

2. Six minutes at altitudes up to 20,000 feet {Fuel
Transfer).

3. Ten minutes at altitudes above 20,000 feet
(Structural Heating).

eAny perlods of afterburning up to 6 minutes
should be followed by an equal period of non-
afterburnlng. Above § minute periodsof after-
burning should be followed by a double period
of nonafterburning.

®Due to high fuel consumption, afterburner
operation should be avoided with lessthan 3,000
pounds of total fuel remaining.

MILITARY THRUST
30 minutes
NORMAL RATED THRUST
Not Lirmited
ENGINE OVERSPEED
Should the maximum permissible engine speed of
102% rated rpm be exceeded, under any conditions,

the engine must be inspected for damage. Pilot should
make AFTQO Form 781 entry to insure inspection.

EMERGENCY FUEL

Gasoline MIL-F-5572, lowest grade available, with
approximately 2.5% (by volume) of grade 1100 oil
added, may be used for emergency fuel. Use this
mixture for low altitude emergency evacuation flight.
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200°C-4610°C

200°C-580°C

&70°C

&630°C

680°C
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REFER TO CONFIDENTIAL SUPPLEMENT,
T.0. 1F-TD1{R}A-1A, FOR ADDITIONAL
INSTRUMENT MARKINGS

102% AIFENNE MAXIMUM OVERSPEED
85%-9B% CONTINUOUS
CONTINUOUS ABOVE 30,000 FEET
CONTINUOUS BELOW 30,000 FEET
MAXIMUM IN AFTERBURNER
ABOVE 30,000 FEET
NOTE
640°C MAXIMUM IN AFTERBURNER
BELO'W 30,000 FEET
MAXIMUM FOR STARTING
MAXIMUM IN MILITARY THRUST
BELOW 30,000 FEET (30 MIN}
NOTE
660°C MAXIMUM IN MILITARY THRUST
ABOVE 30,000 FEET (30 MIN}
MAXIMUM FOR ACCELERATION 35 Psl S MINIMUM
(2 MIN) 35-40 PSI CAUTION
40-50 PSI CONTINUOUS
50 PSI A MAXIMUM

RFAZG-5014=1

Figure 5-1
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NOTE
If HYDRAULIC PRESSURE EXCEEDS 3100 P51
IN THE STEADY STATE AN ENTRY IN THE
AFTO FORM 791 I5 REQUIRED:

G-

T.0. 1F-101{R}A-1

=501 -

Section ¥

Emergency fuel diluted with oil may be used
in lieu of JP-4 fuel enly inemergencies. Con-
tinuous operation should not exceed 2 to 3
hours and such operation should be subse-
guently followed by operation with JP-4 prier
to re-exposure to emergency fuel.

AIRSPEED LIMITATIONS
LANDING GEAR LOWERING SPEEDS

Limiting airspeed for landing gear operation is 250
knots IAS, due to possible damage to landing gear
mecharism.

FLAP OPERATING SPEEDS
Limiting speeds for flap cperation are:

1. Lowering flaps - 250 knots 1AS.
2. Raising flaps - 250 knots IAS.

CAMOQPY OPERATING SPEEDS

The canopy is not designed to be opened in {light.
Any partial opening of the canopy would cause air
loads to tear the canopy off the aircraft. During
taxiing the canopy may be opened at speeds not in
excess of 75 knots IAS.

The pilot should ccnsider gusts or severe
surface winds 25 a contributing factor to the
75 knot restriction.

DRAG CHUTE OPERATING SPEEDS

The drag chute is designed to be deployed after land-
ing at speeds under 200 knots IAS. Bhould the drag
chute door inadvertently open without actuation of the
drag chute handle, the drag chute will fall free of the
aircraft. Actuation of the handle, however, will cause
a locking mechanism to hold the chute.

Note

The drag chute may be deployed in an emer-
gency at speeds in excess of 200 knots IAS
but bhelow 215 knots IAS. In event this is
done, an entry in AFTO Form 781 must be
made to insure structural inspection.

AUTOPILOT OPERATING SPEEDS
With the autopilot system operating and the altitude

switch engaged (ON position}, limiting airspeed is
.85 1ndicated Mach number.
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MAXIMUM OBSERVED

OPERATING EXHAUST TEMPERATURE

CONDITIONS

T.0. TF-101{R} A-1

TIME LIMIY

10 MINUTES *
A0 MINUTES
CONTINUOUS
CONTINUQUS

MOMENTARY
2 MINUTES

* REFER TO ““MAXIMUM THRUST"' THIS SECTION

RFAZD=302 A

Figure 5-2

REFUELING PROBE GPERATING SPEEDS

With the refueling probe extended, maximum allow-
able airspeed is 310 knots IAS

REFUELING RECEPTACLE OPERATING SPEEDS

With the refueling receptacle extended, maximum
allowable airspeed is 310 knots 1AS.

MAXIMUM ALLOWABLE AIRSPEEDS

Reler to Confidential Supplement, T.Q. 1F-101(RJA
-14

PROHIBITED MANUEVERS

The aiwrcraft is restricted from the following manzu-
vers,

1. Any snap maneuvers.
2. Rolls continued past the 3607 point

Nate

®360° rolls are permitted at +1"g" throughout
the placarded speed and altitude range,

®180" rolls are permitted from O “g' up to
+4 2 "g's" throughout the placarded speed
and altitude range,

5-4

3. Inverted flight in excess of 10 seconds.
4. Intentional pitch-up and spins.

ACCELERATION LIMITATIONS

Refer to Confidential Supplement, T.0. 1F-101{R}A-1A

feler to Confldentlal Supplement TO 1E-101{R]A-1A

Figure 5-3

CENTER OF GRAVITY LIMITATIONS
MOST FORWARD C.G.

The forward c.g. limits are 20% M.A.C. for take-off

gross weight with external fuel, Without external
tanks 1nstalled, the most forward c¢.g. oceurs with

at take-off gross weight with external fuel and wing
Tuel. Without external tanks mstalled, the most for-
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ward ¢.g. occurs with wing fuel consumed and 9,300
pounds fuel remaining in the fuselage cells.

MOST AFT C.G.

The aft c.g. limits are 36% M.A.C. for take-oif and
41% M.A.C. for in-flight and landing. The most aft
c.g. for take-off occurs with no external or wing fuel.
The most aft c¢.g. for landing occurs with no fuel re-
maining and external tanks jettisoned.

CENTER OF GRAVITY TRAVEL

Center of gravity locations whicl are boyomd e rocs
tmmended Mmits L e €D wirplanes, may oeeur un-
less fuel is consumed in the following order: Ex-
ternal fuel, internal fuselage fuel {cells 1 through 5).
Center of  gravity locations which' are beyond Lhe
recommended lmits in the VD airplones, may
occur unless fuel is consumed in the following order:
External fuel, wing fuel, internal fuselage fuel (cells

1 through 5).

Partial fueling of the fuselage cells can result
in an incorrect distribution of fuel which may
cause the center of gravity to exceed the rec-

Section V

.

ommended limits, It is, therefore, recom-
mended, when fueling the fuselage cells, tofill
them completely. The automatic operation of
the pumps will then keep the fuel properly
digtributed among the fuselage cells.

WEIGHT LIMITATIONS

The maximum allowable take-off gross weight is
51,000 pounds. Since the design of the airplane pre-
cludes the possibility of overloading, there are no
weight limitations to be observed as long as standard
external tanks, as described inSectionIV, are carried.
However, extreme care should be taken to insure that
no items of appreciable weight are installed or re-
moved without a weight and balance check. Refer to
Weight and Balance, Section II.

While there is no set maximum gross weight
limit for landing, if a hardlanding is made with
the airplane near maximum take-oif gross
weight, the airplane should be inspected for
signs of structural damage before the next
flight.
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ENGINE OPERATION
THRUST-RPM RELATIONSHIP

The J57 engine employs a split, 16-stage axial-flow
compressor. The compressor section consists of a
nine-stage, low-speed, low pressure rotor unit and a
seven-stage high-speed, high pressure rotor unit.
The two rotor assemblies are mechanically indepen-
dent and revolve at different speeds. Each engine is
adjusted to produce rated thrust and, since perfor-
mance will deteriorate as the engine accumulates
operating time, periodic adjustments to increase rpm
are necessary to maintain rated thrust. Therefore
each engine will vary in rpm for a given thrust. For
a 1% variation in rpm, the thrust varies approximately
5% while a 1% variation in engine pressure ratio re-
sults in approximately 1.5% variation inthrust. Since
rpm does notaccurately indicate thrust, it isnecessary
to use the pressure ratio gages for more accurate
thrust indications. Refer to Engine Pressure Ratlo
Gage, Section L.

ENGINE COMPRESSOR BLEED VALVE

A hleed valve is installed on each engine to prevent
surging and stalling of the compressor by bleeding
low pressure air overboard during acceleration and
deceleration. The speed range of compressor surges
varies with temperature. An increase in compressor
inlet temperature with a decrease incompressor inlet
pressure requires a higher rotor speed to attain

Section VIl

surge-free operation. The bleed valve is open during
starting and idle and remains openduring acceleration
until the critical surge and stall region ol the low
pressure compressor has been passed. This critical
region is determined by the bleed valve generator
which receives low pressure rotor speed and com-
pressor inlet pressure and temperature signals from
the sensing units. The bleed valve is actuated pneu-
matically when the critical speed of the compressor
is reached,

COMPRESSOR STALL

The J57 engine, like all turbojet engines, is susceptible
to compressor stall. The noise level associated with
compressor stall in the J57 engine is appreciably
higher than that experienced with other engines. In
spite of this higher noise level, the engine will not be
damaged unless the exhaust temperature exceeds the
limits. Most compressor stalls are assoclated with
throttle movement, especially when operating on the
emergency fuel system. Rapid throttle advancement
might inject more fuel into the combustion chambers
than the engine can utilize for acceleration at existing
rpm. The burning of this additional fuel increasesthe
combustion pressures. As these pressures increase,
they create a corresponding Increase in the pressure
against the compressor discharge air. This increase
of pressure against the compressor discharge air
culminates in a breakdown of airflow through the
compressor. As a result, airflow may fluctuate and
rapidly alternate in direction, glving rise to a re-
duction in airflow through the turbine. Thus, the
energy available to the turbine wheel is decreased,
causing loss in engine rpm. If the engine is allowed
to continue operation in a stalled condition, the tem-
perature of the burning gases increases until serious
damage to the turbine section occurs, and the air-
flow fluctuations may damage the engine air intake
duct structure. Compressor stall may be recognized
by one or more of the following symptoms:
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1. Structural vibration of airplane and an intense
"boom" that seems to occur under or just ait
of the pilot. The effects are severe and might
easily be mistaken for an explosion. Frequently,
only one "boom" is experienced, but the stall may
be heard and felt as a staccato of from three
to ten blasts.

2. Loss of thrust. (Usually occurs during or follow-
ing rapidthrottle advancements. May alsooccur
during rapid airplane deceleration.)

3. Loss of engine acceleration, or possibly decel-
eration.

4. Long flame from tailpipe.

The engine will normally accelerate through the stall
condition; however, if three or more blasts occur, the
throttle should be retarded and advanced more slowly
to the desired rpm. In the event of a single blast the
pllot should immediately note engine rpm and exhaust
temperature for prescribed limits. If no excessive
temperature or rpm is indicated and fire warning sys-
tem is not actuated, the pilot may assume the blast
was the result of a compressor stall. Should the stall
persist, decreasing or reversing the throttle motion
will eliminate stall. Should the stall be experienced
during a stabilized flight condition where no significant
throttle movement has been made, a reduction in alti-
tude or engine rpm will usually terminate the stall.
If compressor stall occurs during climbwithnothrot-
tle movement, reducing rate of elimb and increasing
airspeed may alleviate the stall. If stall persists
with abnormal engine indications and fuel control
failure is suspected, the emergency fuel system should
be selected and landing made as soon as practicable.
During landing, throttle manipulation should be kept
to 2 minimum.

Note

The engine need not be shutdown because
of compreasor stall.

FLAME-OUT

Rapid throttle movement, especially at high altitudes,
may cause the engine to flame-out. This type of
flame-out, like compressor stall, occurs when more
fuel is injected into the combustion chamber than the
engine can utilize for acceleration at the existing
rpm. But unlike the compressor stall, thls mixture
is so rich that it cannot burn, so the flame goes out,
Flame-out may also occur when engine is decelerated
too rapidly, whenever the fuel injected into the com-
bustion chambers is inadequate to sustain combus-
tion at the existing rpm. Flame-outs of this nature
can be avolded by slower throttle movements. Flame-
outs are indicated by loss of thrust, drop in ex-
haust temperature and rpm. Single engine flame-
out will yaw aircraft slightly. Refer to Engine Air
Start in Section IIL.

ENGINE NOISE AND ROUGHNESS

In-flight engine noises and roughness may occur
especlally when the engine s operating above 905 rpm.
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Usually a slight change in rpm will eliminate rough-
ness. However, if roughness occurs at all altitudes
and engine speeds it may indicate some mechanical
failure, and an immediate landing should be made,

TURBINE NOISE DURING SHUTDOWN

The light scraping or squealing noise, sometimes
heard during engine shutdown, results from inter-
ference between engine rotating and stationary parts
having different cooling rates. This scraping is
undesirable since it may damage the engine parts.
To minimize this scraping, idle the engine for five
minutes before shutdown after any high power opera-
tion. If heavy scraping should occur, no attempt
should be made to restart or operate engine until
exhaust temperature has dropped enough to provide
adequate clearance between the affected parts,

SMOKE FROM TURBINE DURING SHUTDOWN

After engine shutdown smoke and vapor may be
emitted from the exhaust and intake ducts, This is
caused by oil and fuel that has drained into the turbine
housing during shutdown. There isasufficient amount
of heat in the turbine housing to cause the fuel to boil,
and when it boils it will emit a white vapor. Boiling
fuel does not cause damage to the engine, but does
create a hazard to personnel, since the vapor may
ignite with explosive violence. Black smoke being
emitted from the ducts indicates burning oil or fuel
which will cause damage to the engine and should be
extinguished in the following manner:

1. Connect air compressor and electrical power
units.

2. Throttle - CLS'D

3. Engine master switch - ON

4. Move start switch momentarily to - START

5. Allow engine to crank for approximately 20
seconds, then move start switchto STQP START.

6. Engine master switch - OFF

7. If smoke continues use fire extinguishing equip-
ment.

SONIC BOOM

This aireraft is capable of supersonic flight which
will produce sonic booms whenever the sonic bar-
rier is penetrated. The sonic boom is the result of
a compressibility or "shock" wave which is built
up ahead of the aircraft as it approaches the speed of
sound. The impingement of this shock wave onto the
ground or onto any object in the air will be accom-
panied by sufflicient impact pressure to be startling
or dangerous. Sonic booms have been known to break
windows and crack plaster on buildings, and torip the
fabric [rom the wings of light aircraft. The destruc-
tive force of these waves isusually more concentrated
straight ahead or in a line-of-flight direction. How-
ever, like all sound waves, they diverge in all direc-
tions from their source, and for thisreasonare likely
to cover a wide area. The intensity of the boom de-

1t

11



s

T.0. TF-101{R}A-1

pends upon the size, speed and distance from the ob-
server to the aircraft creating it. The explosion sound
is very loud at distancesup toone mile. As a measure
of safety and courtesy, flight at supersonic speed
should not be performed within a distance of one mile
of slow {lying aircraft or approaching aireraft, within
one mile of personnel and installations onthe ground or
over residential areas.

FUEL SYSTEM MANAGEMENT (20}

The operation of the fuselage fuel transfer system
is entirely automatic. This system will automatically
transfer fuel within the fuselage cells keeping the
center of gravity at an intermediate position between
the limits. Fuel may be transferred from the aux-
iliary tanks to the fuselage cells at any time, except
during take-off, depending on the mission require-
ments. When transferring fuel from the auxiliary
tanks, place the fuel quantity gage tank selector knob
to TOTAL and monitor the total fuel quantity. A drop
in total fuel quantity is an indication thatthe auxiliary
tanks are empty. However, under condition of high
fuel consumption, such as afterburning at low altitude,
transfer flow from the auxiliary tanks may not be
adequate to maintain a steady fuel level in fuselage
cell number 2. Whentransferringunder this condition,
monitor fuselage cell number 2 and cease transfer
operation whenever the feed tank low level light illum-
inatesa. Place the fuel pumps switch to ALL PUMPS
to ingsure transfer pump operation whenever the feed
tank low level tight llluminates. Tt is recommended
that the fuel quantity gage tank selector knob be utilized
with the fuel quantity gage for the following fuel cell
monitoring sequence.

1. During take-off, initial climb, and all after-
burner operation - On cell #2.

2. Upon leveling off and as soon as Military thrust
or less is used - Check all tanks for proper
feeding.

3. Throughout flight ~ On TOTAL

a. If transferring external fuel, monitor
TOTAL until gage indicates decreage in
total fuel.

b. If external fuel hasbeen consumed, monitor
TOTAL and periodically (once every fifteen
minutes) check all tanks for proper feeding.

4. During descent, traffic pattern, and throughout
landing phase - On cell #2.

During each step of the fuel cell monitoring sequence,
check the total fuel quantity and also check individual
cell quantity. Correct fuel cell monitoring will lead
to an early detection of fuselage transfer pump failure.

Note

Monitor fuselage cell number 2 whenever the
total fuel quantity drops below 3,000 pounds.
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The operation of the fuselage fuel transfer system is
completely automatic when the fuel transfer selector
switch is in the FUS position. This selected system
will automatically transfer fuel within the fuselage
cells keeping the center of gravity at an intermediate
position between the limits. When transferring fuel
from the auxiliary system to the fuselage cells, place
the fuel guantity gage tank selector knob to TOTAL
and monitor total fuel quantity. However, under con-
ditions of high fuel consumption, such as afterburning
at low altitudes, fuel flow from the wing or external
tanks may not be adequate to maintain a steady fuel
level in fuselage cell number 2. When transferring
under this condition, monitor fuselage cell number 2
and cease iransfer operation, whenever the feed tank
low level light illuminates. Place the fuel transfer
selector switch to ALL PUMPS to insure transfer
pump operation whenever the feed tank low level light
illuminates. The following fuel transfer steps are
recommended teo insure a proper c¢.g. position. Using
the fuel transfer selector switch proceed as follows:

1. During take-off and initial climb - On FUS

2. As soon as cruise altitude is reached or fuel
quantity gage indicates approximately 11,000
pounds of fuselage fuel remaining - On EXT

3. When empty tank warning light illuminates - On
WING

4, When empty tank warning light illuminates - On
FUs

When positioning the fuel transfer selector switch from
FUS to EXT, through the WING position, the wing tanks
will momentarily transfer fuel to the fugelage cells.
This momentary wing transfer will cause enough fuel
to be transferred from the wing tanks to prevent the
auxiliary full fuel indicator light for the wing tanks
from illuminating. The wing tanks should not be con-
sidered empty unless the empty tank warning light is
illuminated.

Note

Fuel from the wing tanks may be transferred
before fuel from the external tanks has been
transferred, depending on mission require-
ments.

It 18 recommended that the fuel quantity gage tank se-
lector knob be utilized with the fuel quantity gage for
the following fuel cell monitoring sequence.

1. During take-off, initial c¢limb, and all after-
burner operation - Om cell #2,

2. Upon leveling off and as scon as Military thrust
or less is used - Check all tanks for proper
feeding.

3. Throughaout flight - On TOTAL

a. If transferring wing and/or external fuel,
monitor TOTAL until gage indicates de-
crease in total fuel,
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b. If wing and/or external fuel has been
consumed, monitor TOTAL and periodl-
cally (once every fifteen minutes) check
all tanks for proper feeding.

4. During descent, traffic pattern, and throughout
landing phase - On cell #2.

During each step of the fuel cell monitoring sequence,
check the total fuel quantity and also check individual
cell quantity. Correct fuel monitoring will lead to an
early detection of a fuselage transfer pump failure.

Note

Monitor fuselage cell number 2 whenever the
total fuel quantity drops below 3,000 pounds.

WHEEL BRAKE OPERATION

The brakes are operated by toe action on the rudder
pedals. This action meters utility hydraulic pressure
to foree the brake disks together. Since the power
brake valves are metering type valves, hydraulic
pressure cannot be felt at the pedals. A soft full
travel pedal is characteristic of this type brake. For
this reason the pilot should use caution when applying
the brakes to prevent locking the wheels and skidding
the tires. To¢ minimize brake wear the full landing roll
should be utilized to take advantage of aerodynamic
braking and the brakes should be used as little and as
lightly as possible. The brakes should not be dragged
when taxiing and shouldbe used as little as possible for
turning the aircraft on the ground. For short landing
rolla, a single smooth application of the brakes with
constantly increasing pedal pressure is most desir-
able. If one wheel is locked during application of the
brakes there isa very definite tendency for the airplane
to turn away from that wheel and further application

brake pressure will offer no corrective action. On

a wheel is locked it will not free itself until brake
pressure isreduced. It hasbeenfound that the optimum
braking occurs whenthe wheel is in a slight skid. The
wheel continues to rotate but at a speed of approxi-
mately 80 to 85 percent of its normal free rolling ro-
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tational speed. Increasing the rolling skid above ap-
proximately 15 to 20 percent will only decrease the
braking effectiveness. After the brakeshavebeenused
excessively for an emergency stop and areina heated
condition, the aircraft should not be taxied into a
crowded parkingarea. Peaktemperatures occur inthe
wheel assembly from 25-30 minutes after maximum
braking., To prevent brake fire and possible wheelas-
sembly explosion, the specified proceduresfor cooling
brakes should be followed. It is recommended that a
minimum of 15 minutes elapse between landings where
the landing gear remains extended in the slip stream,
and a minimum of 30 minutes between landings where
the landing gear has been retracted to allow sufficient
time for cooling between brake applications. Addi-
tional time should be allgwed for cooling if brakes
are used for steering, crosswind taxiing operaticn,
or a series of landings.

MAIN GEAR TIRES

The main landing gear tires are not capable of with-
standing the high heat conducted through the wheel
from the brake during high-energy stops or suc-
cessive low-energy stops. As a result of this, a tire
replacement program has been initiated. This pro-
gram will use a point system based on airplane gross
weight at take-off. This system is as follows:

GROSS WEIGHT AT TAKE-OFF NO. OF POINTS

42 000 pounds or less 2
42,001 - 47,000 pounds 4
47,001 - 48,500 pounds 7
48,501 - 51,000 pounds 14

A total of 28 points will be allowed for each tire.
Upon reaching 28 points, the fires will be replaced.
In no case will a take-off be executed which will
make the total number of points exceed 28. Tires
and tubes shall be removed irom the aircraft, tagged
unserviceable, and turned into salvage whenever a
refused (aborted} take-off mission is made at a speed
in excess of 140 knots with a corresponding weight
of 46,000 pounds or greater.

RF A20-A00
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Except for some repetition necessary for emphasis or continulty of thought, this
section contains only those procedures which differ from, or are in addition to,
the normal procedures presented in Section II, See Section VII for discussion of

the operations of various systems.

Within the limits specifiedinthe following paragrapha,
this aircrait handles well during all phases of instru-
ment flight. Like all fighters, it requires the pilot to
pay constant attentionto his flight instruments. Ordin-
ary instrument techniques must be modilied somewhat
because of the aircraft's rapid acceleration, lateral
control sensitivity and buffet regions. These modifi-
cations do not restrict the aircraft's operational ef-
fectiveness, nor do they present any particular control
difficulties to the pilot, Several navigational aids are
furnished which facilitate instrument flight, These aids
include UHF direction-finding, a VOR navigational
radio (Omni-range) and a latitude and longitude com-
pater {GP1}. IFF with the selective identification fea-
ture (SIF} ia installed to facilitate positive identifica-
tion of the aircraft by ground radar stations during
radar penetrations and radar approaches. Anautopilot
relieves pilot fatigue on long flights and frees him for
in-flight planning.

BEFORE ENTERING AIRPLANE
On instrument flights, delays in departure and descent

and a low rate climbtoaltitude are often required by
heavy traiflc, These factors make fuel consumption

and flight endurance critical and demand that all
ingtrument flights be carefully planned. Consult Ap-
pendix Ifor flight planning inflormation. Pay particular
attention to the traffic procedures, found inthe Pilot’s
Handbooks and Radio Facility Charts, for the destina-
tion and alternate.

BEFORE INSTRUMENT TAKE-OFF

Aiter aligning the airplane with the centerline of the
runway, set the directional indicator and adjustthe at-
titude indicator so that the miniature airplane is two
bar widths (4°) below the horizon line,

Note

The effect of take-off acceleration on the at-
titude indication is negligible.

INSTRUMENT TAKE-OFF

If possible, instrument take-offs at normal take-off
weight (41,0001bs.) should be made with Military rather
than Maximum thrust. Maximum thrust take-olfs
at this weight involve rapid initial changes of attitude
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and steep pitch angles, and also increase the possibil-
ity of accelerating past the gear and flap down limit
speeds. If preflight planning shows that a Maximum
thrust take-off is required, turn oif the afterburners
as soon as the aircraft is definitely airborne. Use of
Maximum thrust considerably shortens the take-off
roll.

Note

When large puddles of water are present onthe
runway, it is possible to get compressor stalls
and afterburner blowout in both engines during
take-off at speeds from 80 to 100 knots. This
is caused by water thrown into the engine in-
takes from wakes created by the nose wheel.

Military Thrust Take-Off

a. Recheck all instruments and release brakes.
b. Maintain directional control with nose gear
steering until the rudder becomes effective.
The rudder will become effective at approxi-
mately 60 to 70 knots. Do not use the brakes
to maintain heading. Doing so will lengthen the
take-off roll, reduce acceleration and increase

the possibility of blowing out a tire.

Using the brakes at low speeds may cause a
damaging chatter in the main gear struts.

c. At 150 knots, lift the nose gear oif the runway.
With very light back pregsure, lift the nose un-
til the miniature airplane is 1 1/2 bar widths
above the horizon line.

d. At 160 knots, smoothly increase hack pressure
to reach an indication of +5° (first short bar
above the horizon bar) on the attitude indicator.

e, The aircraft will fly off at 165 to 170 knots.
Hold a +5° attitude indication and wait until the
altimeter and vertical velocity indicator
show a definite climb before retracting the
gear. The first momentary indications of
these instruments are downward.

f. Landing gear handle - UP

Note

Asymmetric gear retraction can cause some
yaw and roll. The lateral sensitivity of the
aircraft requires that corrections be made
with smooth even pressures on the controls.
If the yaw damper is inoperative, very careful
control will be necessary, especially inturbu-
lent air.

g. Smoothly increase the indicated pitch attitude
to +10° (first long bar above the horizon bar).
h. At 200 knots, wing flap lever - RETRACT
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WARNING

Do not raise the flaps at airspeeds below 200
knots. The aircralt may settle back onto the
runway and/or all lateral control could be lost.

Do not exceed 250 knots until the gear and flaps
are fully retracted. The nose gear may not re-
tract fully and wheel well covers may bedam-
aged at higher airspeeds.

Note

Longitudinal trim changes are negligible dur-
ing take-ofi. Before trimminglaterally, equal-
ize engine thrusts and permit the flaps to re-
tract fully.

i. Cross check the vertical velocity indicator to

make certain that the rate of climbisincreasing
steadily.

j. Continue climb straight ahead. Make no turns

before reaching 250 knots [AS. Limitlow altitude
maneuvering to 30° maximum bank angle and
350 knots maximum LAS,

Maximum Thrust Take-Off

a. Recheck all instruments and release brakes.
b. Maintain directional control with nose gear

steering until the rudder becomes effective.
The rudder will become effective at approxi-
mately 60 to 70 knots. Do not use the brakes
to maintain heading. Doing so willlengthenthe
take-off roll, reduce acceleration andincrease
the possibility of blowing out a tire.

Using the brakes at low speeds may cause a
damaging chatter in the main gear struts,

. At 150 knots, lift the nose gear off the runway,
With very light back pressure, lift the nose
until the miniature airplane is11,/2bar widths
above the horizon line.

d. At 160 knots smoothly increase back pressure

to reach an indication of +5° (first horizontal
bar above the horizon bar) on the attitude indi-
cator,

. The aircraft will fly off at 165 to 170 knots.

1. As soon as definitely airborne, increase the

pitch attitude to +10°,
Raise the nose until the miniature airplane is
aligned with the second horizontal bar (the
first long bar) above the horizon line.
Landing gear handle - UP
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Do not exceed 250 knots until the gear and flaps
are fully retracted. The nosegear may not
retract fully and the wheel well doors may be
damaged.

h. Turn off the afterburners at 180 to 200knots de-
pending on gross weight.

Note

Changes in attitude and trim caused by turning
off the afterburners are slight.

i. Wing flap lever - RETRACT
Raise flaps immediately after gear is fully
retracted.

WARNING

Do not raise the flaps at airspeeds below 200
knots. The aircraft may settle back onto the
runway and/or all lateral control could be lost.
The nose gear may not retract fully and wheel
well covers may be damaged at higher air-
speeds.

Longitudinal trim changes are negligible during
take-off. Beiore trimming laterally, equalize
engine thrusts and permit the flaps to retract
fully.

j» Cross check the vertical velocity indicator to
make certain that the rate ofclimbis increasing
steadily.

k. Continue climbing straight ahead. Make no turns
before reaching 250 knots IAS. Limit low alti-
tude maneuvering to 30° maximum bank angle
and 350 knots maximum IAS.

INSTRUMENT CLIMB

The optimum VFR Military power climb schedule is
suitable for instrument flight. However, the steep
attitude and high rates of climb require thinking well
ahead of the aircrait. Maintain approximately +10° to
+12° indicated pitch attitude until intercepting the climb
schedule between 6000 to 10,000 feet altitude. Assoon
as the climb schedule is interceptedthe Machindicator
becomes the primary pitch control instrument for the
remainder of the climb. This technique will consume
about the same amount of fuel as would be consumed if
the climb schedule were intercepted immediately after
take-off. Maintain the recommended airspeeds. If
the airspeed falls below the proper schedule, a light
buffet may occur at high altitude and high gross weights
rendering instrument control more difficult. If air-
speed increases as much as .05 Mach above the proper
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schedule, extreme pitch angles will be neededto return
it to normal. Maximum thrust climbs may be made
safely on instruments, but they are uncomfiortable
because the steep pitch angles make detection and cor-
rection of minor attitude changes difficult. Itisthere-
fore advisable to utilize Military thrust for long climbs
under instrument conditions.

INSTRUMENT CRUISING FLIGHT
Level Flight

After leveling oif from the climb, establish cruising
airspeed and retrim the aircrait for "hands off'" {light.
Use the power settings for recommended optimum
cruise schedule. Precise lateral trimming and equal-
ized engine thrusts are essential due to the sensitive
lateral control. When the aircraft is in level flight
at cruising airgpeed, readjust the miniature aircraft
on the attitude indlcatortoindicate level flight attitude.
The aircraft has excellent handling characteristics
throughout its normal speed range if properly trimmed
and flown by reference to the attitude flight instru-
ments. With heavy gross weights at altitudes above
35,000 feet a slight buffet may occur but creates no
control problem. At airspeeds belowcruise schedule,
buffet at heavy gross weights may he disturbing. The
autopilot greatly simplifies the pilot'stask andenables
him to read his navigational charts without the respons-
ibility of aircraft control. For long cruises use the
autopilot as much as possible.

Turns

Single needle width turns (1 1/2° per second) should be
used wherever possible., A constant 30° angle of bank
may be used instead. At high gross weights, a buffet
may be encountered during turns at high altitudes, but
it ereates no control problem as long as the recom-
mended cruise schedule airspeed is maintained.

Steep Turns

Any angle of bank exceeding 30° is considereda steep
turn. The aircraft is easily controlled oninstruments
in banks up to 60°, however a high airspeed is desir-
able when the angle of bank exceeds 45°.

Note

The attitude indicator will precess slightly
during turns. Precessiongrows progressively
worse as the bank is steepened and the air-
speed increased. It may take the attitude in-
dicator several minutes to precess back to a
level position after rolling out of a steep turn.
Constant cross-checking will be required dur-
ing these periods.

HOLDING AND STACKING

Holding patterns should he flown at 260 knots with the
power settings shownbelow. Maximum endurance air-
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TYPICAL JET PENETRATION

WITH VFR APPROACH

- HOLDING AT 20,000 FEET -t
THROTILES 62-84%
300 KNOTS IAS

f"( NOTE

EXCEPT FOR FINAL APPROACH
SPEED BRAKES ARE THE PRIMARY
CONTROL FOR REDUCING AIRSPEED

:9' RATHER THAN THROTTLES

l( SPEEL BRAKES OPEN ,,:/
.. THROTTLES 82% 2

FLAPS EXTEND
THEN 5LCW AIRCRAFT TO
... FINAL APPROACH SPFED

& LOW COME . N

-~ GEAR DOWN i y
BELOW 250 KNOTS |AS

LEVEL OFF |
250 KNOTS IAS N B
SPEEDBRAKES CLOSE

FINAL APPROACH SPEEDS

FLIEL MEMAFOIR AR
| P | L LT

il 170
000 175

4500 189
6000 185
7500 190 -
00C 125
10,500 200
12,000 205

REAZL=S51C

Figure 9-1
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GLHDE PATH
FLAPS EXTEND
THEN S5LOW

AIRCRAFT TO FINAL

Section 1X

APPROACH ALTITUDE
FINAL AFPROACH SPEED BEAKES CLOSED
GEAR DOWN 230-250 KNOTS |AS

230-150 KMOTS |1AS }

GATE QR TURN ON
230-250 KNOTS 1AS

RF 4250050

Figure 9-2

speeds are too low for comiortable handling in turns
and when turbulence is present. Increase the power
setting 1 to 2% rpm before entering the turn in order
to maintain airspeed. Single needle widthturns{l11/2°
per second) are recommended.

Altitude RPM [AS Fuel Flow

20,000 82-84%. 260K 4000 lb./hr,
30,000 82-844 260K 3600 1b./hr.
40,000 84-86% 260K 3800 1b./hr.

Whenever possible, [y holding patterns between 20,000
and 30,000 feet. Formations canbe maintained readily
at these altitudes andaircralt controliseasyand posi-
tive. Holding al 40,000 [eet provideg no advantage
in [uel consumption to compensate lor the control dif-
ficulty and buffet present at that altitude. Turns
should be less than a single needle width when holding
at 40,000, the precise degree ol bank being deter-
mined by the gross weight. To enter aholding pattern
begin a turn to the desired heading and simultancously
reduce power to the settings shown in figure 9-1.
To descend when holding ina stack, lower the nose and
maintain the holding pattern airspeed by extending
the speed brakes. Lead the desired level-oll altitude
by about 1000 feet, first retracting the speed brakes
and then adjusting power as necessary.

INSTRUMENT APPROACHES

The aircraft is equipped to make VOR, radarand GCA
approaches. Upon incorporation of T,0. 1F-101-663,
IL5 and TACAN approaches may be made. When flown
with recommended power settings, response to throttle
movement s rapid and airspeed control is good at all
times. The speed brakes and not the throttles should
he used to reduce airspeed and to descend in approach
patterns, except on [inal approach. Proper technique
consists of extending the brakes partially until the
new altitude or airspeed is reached and then closing
them again. If airspeed was being reduced, a slight
{1 to 29%) power adjustment will then hold the desired
speed. Do not keep the speed brakes extended con-
tinuously on any leg of the pattern because the in-
creased drag wastes [uel and light buffet may be in-
duced. Lower the flaps {except when one engine isin-
operative} on base leg and stabilize the final approach
airspeed belore intercepting the glide slope. See
figures 9-3 and 9-4.

Do not use the AN/APN-22 radar altimeter
Tor landings under instrument conditions.
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MISSED APPROACH OR GO-AROUND

As soon ag it is determined that a go-around is neces-
sary, apply Military thrust and level off momentarily,
staying below the gear down limit speed. Raise the
gear as soon as climb has been established, and raise
the flaps at 200 knotg. Climb to the muissed approach
altitude at an airspeed of 257 knots, reducing power to
establish a climb of abowt 2000 feet per minute.

Note

After a climb has been established the Military
thrust sefting must be reduced without delay so
that the aircraft does not overshoct the missed
approach altitude. The required powcer setting
will vary, depending on the aircrult's gross
weight and the height of the local nussed ap-
proach altitude. Under average conditions,
however, {(when the climb is 1500 feet or less)
4 reduction to 8b% rpm will permil the axrcraft
to climb at 250 knofs at a rate which s not
eXcesgIve.

Make no turns below 250 knots and limit bank angles
to 30°. Missed approaches can be made from any
point before the landing Mare, at pross weights up to

TYPICAL GCA PATTERN

FINAL APPROACH SPEEDS

FUEL mna i R | 1A
| o s | | E R

T.0. TF-101 (R} A-1

normal take-ofl weight, 1f the recommended approach
speed, as shown on the appropriate diagram, 1s lol-
lowed,

SINGLE ENGINE APPROACH

In addition to the lechnique noled under Instrument
Approaches, observe Lhe following precautions: Make
no large power reductions at any time and never re-
duce power below 85 vpm. Prevent high rates of
descent by making all necessary corrections im-
mediately., Maintain the recommended a1rspeeds and
CUPrecy sl joss & Al repeed (o Hedlided s s hiiltary
tonat. Loopot lowai fhe, bindime gear anl1) (he wings
are level on Nnal approeach.

WARNING

o not lower the flaps unlil just priorto flare
oul and landing is assured. Withone enpine in-
operative and the gear and flaps down, the air-
craft cannot mainlain altitude at any approach
alrspeed without afterburner,

Figure 9-3
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GLIDE SLOME
GEAR AND FLAPS DOWN
SPEED HRAKES AS REQUIRED
C———— - .
FINAL APPROACH SPEEDS Lo
,
e 1500 170
3050 173
& 550 tan
& 000 g5
", ':j»,‘ FE00 S0
\\(‘ 2000 B
10 500 200
. L 12 600 205
: T >
Figure 9-4

SINGLE ENGINE MISSED APPROACH OR GO-AROUND

On a single engine approach make the decisionto go-
around ecarly. Apply Military thrust and level off
momentarily, maintaining at teast 200 knots, plus 5
knots for cvery 1500 ibs. above 31,000 1bs. gross
welght, Raise the gear as soon as the descent has
stopped, Aliow the airspeed {o build up to 250 knots

The possihility of engine and.or airframe icing is
always present when the aircralt 1s operating under
mstrument copditfions  Icing 15 most likely to occur
when take-olls must e made into low clouds with

before climbing more than 300 {fect per minule and be-
fore beginning any turns. Climb to the missed ap-
proach altitude at 250 knols, Use the alterburner only
il necessary andturnitollas soon as possible 1 order
tu conserve fuel., A single engine missed approach
can be made without afterburner al auy time before the
anding [lare 15 begun. at gross woighis up to normal
lake-off weight

temperatures at or near [reezing. Normal flight op-
crations arc carried on above the seriousicing levels,
and the aircrafi's high performance capabilities will
usually enable Llhe pilot to move out of dangerois
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areas quickly. When anicing conditionis encountered,
immediate action should be laken to avoid lurther
accumulation by changing altitude and/or course and
icreasing the rate of climb or airspeed. Ice accre-
tion can best he observed on the wing leading edges
inboard of the stall lences. Wing 1cing changes the
shape of the airfoil and destroys lilt causing stall
speeds o increase, therefore, careful airspeed control
is required. Inlet duct icing can be anlicipated be-
cause critical guantities of 1ce can be seenaccumula-
ting on the airframe. If a 1/2 to 3/4 1nch layer of ice
gathers on the intake duct lips, or on areas within the
ducts, large pieces of it can be drawn into the engine.
If this happens, compressor stall will occur and the
engine will probably flame-out. The compressor may
be damaged, however, there is litile chance that the
engine will be totally disabled. Ice ingestion and sub-
sequent flame-out can be expected within 4 to 10
minutes affer entering an area of heavy icing. Areas
of icing enroute should bhe avoided, but since such
areas cannot always be predicted, the {ollowing rules
of thumb may be used. If the cutside air temperature
when flying in visible moisture is between 0° and 5°C
(32° to 41°F), maintain an airspeed of at least 300
knots to lessen the possibility of inlet ieing. Icing
may be expected in visible moisture anytime the air
temperature is between -10°C and +5°C (14° to 41°F).
Except in an emergency, never make an instrument
approach into an area where i1cing is expected at low
approach altitude. Ice cannot be evaded while flying
an approach pattern and a flame-out at approach alti-
tude 185 critical. H a GCA must be flown under these
conditions, request 2 minimum fuel (short} pattern,
In order to prevent flame-outs and engine damage due
to ice ingestion, do not clear to a destination where
ice accumulation at low approach altitude is forecast
and avoid {light in conditions conducive to the rapid
build-up ofice. Whenice accumulationis experienced,
take immediate corrective action by changing course
and/or altitude and increasing airspeed or rate of
climb.

Note

Ice accretion can best be observed on the wing
leading edges inboard of the stall fences, how-

Intentional {flight through thunderstorms 1s not recom-
mended. This type of Night requires considerable in-
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ever, ice formation may be more rapid on the
thinner inlet duct lips.

If possible, dissipate ice accumulations before descend-
ing to low altiludes. This will prevent flame-outs duc
to 1ce ingestion at critical altitudes.

FLAME-OUTS DUE TO ICE INGESTION
Note

A flame-oul caused by ice ingestion is rec-
ognized by a series of light rapid compressor
stalls lollowed by a drop in rpm and exhaust
temperature,

Il lame-out due to ice ingestion occurs, and loss ol
altitude is not critical, perform a normal air start.
If loss of altitude is critical when the flame-oul oc-
curs, perform the following:

4. As socn as rpm begins {alling, move the throlile
on the affected engine to IDLE and the remaining
throttle to QPEN.

b. Depress the ignition button immediately,

c. If the engine rpm falls below 40%, move the
throttle to CLS'D and perform a normal air start.

After the air start has been accomplished, maintain
on the affected engine the lowest possible rpm neces-
sary to make a safe landing.

After ice 1ngestion has been experienced, make
a notation in AFTO Form 781 to inspect the en-
gine for damage.

LANDING IN THE RAIN

The windshield anti-icing and blower system will pro-
vide a clear lelt side panel and windshield in medium
rain conditions. The blower system may ke lelt on with-
out damaging the glass. However, it must be turned
off after landing. A speed increase is necessary on
final approach and when landing if 1cing is present.

i

1
[LFEE s ]

strument experience and may result in structural
damage to the aircraft. Heavy rain or hail may erode the
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radome, the tip ol the vertical stabilizer, and other
plastic parts. Heavy turbulence can be penetrated
salely at all normal cruise speeds if the yaw damper
1s operating. However, penetration will be easier at
300 to 350 knots, Specilic instructions [or thunder-
storm flying are containedinthe following paragraphs.

Note

Flight through moderate or heavy turbulence
is not recommended when the yaw damper is
inoperative because excessive "g" loads may
cause the aircraft to be overstressed.

Section IX

300-350xwors

REAZ0-951B

APPROACHING THE STORM

Prepare the aircraft before entering turbulent air.
Adjust power as necessary to obtain a safe penetration
airspeed of 300-350 knots.

No special procedures or precautions are required for
flying this aircraft at night. Interior and exterior light-
ing 15 adequate for all night flying conditions.

Note

The landing light will reflect throughthe view-

[LFY LTI

finder unless the {ilter switch is in "A" (or
opaque) position, or the viewfinder cover is
installed. Therefore, prior to all night flights,
check that the viewfinder lilter switch is in
the "A'" position.

The success of low temperature operation depends
primarily upon the preparations made during the pre-
vious postflight inspection. The procedures outlined
should be [ollowed to expedite the preflight inspection
and to insure satisfactory operation of the airplane
and its systems during the next flight. Procedures
to be followed when icing is encountered are covered
elsewhere in Section IX.

RFA2D-FO7

BEFORE ENTERING AIRPLANE

At temperature below -26°C {-15°F) preheat the cock-
pit. Check that all snow or ice is removed {rom the
wings, fuselage and tail before flight is attempted.
Do not permit the ground crew to chip or scrape away
ice. This may damage the aircrait surface.
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WARNING

Fallure to remove snow and ice while the air-
craft is on the ground can lead to serious con-
sequences when fight is attempted. At best,
take-off distance andclimb performance will be
adversely affected, and dangerous loss of 1ift
and treacherous stalls may result. Insurethat
water from melted ice 1s sponged sothat it will
not drein into some critical areaand refreeze,

Note

Light frost will not affect take-off characteris-
tics.

Carefully ingpect for fuel and hydraulic leaks caused
by the contraction of fittings and seals, Check all
control surfaces and control hinges for freedom of
movement. Make sure landing strut limit switches
and actumting cylinders are clear of ice and dirt.
Check fuel cell drain cocka for ice and drain conden-
sate. Inmpect pitot tube, static ports, angle-of-attack
transducer probes, fuel tank vents, and remove
any ice. Check fuel system for proper fuel.

ON ENTERING AIRPLANE

With external electrical power comnected, check fuel
quantity (all positions). Make certain that low-tem-
perature conditions did not affect the fuel system
calibration so as to cause erroneous gage readings.

BEFORE STARTING ENGINES

Check that the wheels are well chocked. See that all
ground equipment js located a safe distance from the
aircraft to prevent damage in case the aircraft slips
when the engines start.

STARTING ENGINES

Start the engines in the normal manner; however,
exercise caution whenambient temperature is 0°C (32°
F) or lower, as the engine rotor may be ice-locked by
frozen condensation. If any indication of a locked
rotor, or unusual noige, or low engine speed is noted,
discontinue the start. Hot air blownthrough the engine
will free the rotor if icing is present.

During start, if the engine ls not {ree to rotate,
immediately move the engine start switch to
STOP START and have external heat appliedto
the forward sectlon of the engine. The engine
should be started as soon as possible after heat-
ing to prevent moisture from refreezing,
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WARM-UP AND GROUND CHECK
Noie

If a start is made with an engine which has
cooled fo a temperature of -35°C (-31°F), the
engine musat be allowed to warm up at idle for
two minutes before running at higher speeds.

Turn on the cockpit air conditioning and windshield
and canopy defrosting systems immediately after en-
gine start. Check canopy and windshield for cracks,
paying particular attention to the areas around the
mounting screws. Operate all flight controls suf-
ficiently to assure that speed of operation of control
gurfaces are adequate.

Make sure all instruments have warmed up sui-
ficiently to insure normal operation.

WARNING

This airplane is not equipped with parking
brakes. Use firmly anchored wheel chocks for
engine run-ups, Make sure the airplane istied
down securely before attempting a full power
run-up. Because of low outside air tempera-
ture, the thrust developed at all engine speeds
is noticeably greater.

TAXIING

Avold taxiing in deep snow as taxiing and steering are
extremely difficult and frozen brakes may result.
Increase the space between airplanes while taxiing
in freezing temperature to insure a safe stopping
distance, and to prevent icing the airplane surfaces
by melted snow and ice from the jet blast of the pre-
ceding airplane. Minimize taxi time to congerve fuel
and to reduce the amount of ice fog generated by the
engines, Check with ground personnel to insure that
the wheels are actually turning. Taxi slowly over
slush and wet snow in order to keep to a minimum
the amount of slugh thrown up onto the flaps by the
wheels.

TAKE-OFF

Start the take-off roll at 70% rpm. After the airplane
is rolling and properly aligned with the runway, ad-
vance the throttles to OPEN.

Note

Afterburner operation is not necessary and
should be avoided. Very rapid acceleration
makes take-off difficult and does not allow
sufficient time for the landing gear to retract
before the gear down limit speed is reached.
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AFTER TAKE-OFF

Alter take-off from a wet snow or slush-covered fleld,
operate the brakes several times to expel wet snow or
slush. Cycle the gear several times so that it does
not freeze in the retracted position. Expect consider-
aply slower landing gear operation in cold weather
because the lubricants are stiffer.

In cold weather operation the increased thrust
makes aceceleration to gear limit speeds even
more critical, Do not exceed 250 knots until
gear and flaps are fully retracted. The nose
gear may not retract, and wheel well covers
may be damaged, at higher airspeeds.

CLIMB

Climb performance at lower altitudes will be improved
during cold weather operation. Follow the recom-
mended climb speeds given in Appendix I,

DURING FLIGHT

Use cockpit heat and canopy and windshield defrosting
system as required,

APPROACH

Make a normal pattern and landing, but allow for a
flatter final approach due to the increased thrust

In general, hot weather procedures do not difier from
normal procedures except that precautions must be ob-
served to protect the alrplane from damage due to high
temperatures andblowing sand. Particular care should
be taken to prevent sand Irom entering the various
airplane components and systemas.

BEFORE ENTERING AIRPLANE

Check the air intakes for accumulations ol dust or
sand, and be sure all protective covers are removed
if used. Check the exposed portion of the shock strut
pistons for accumulation of dust or sand, and have
them cleaned if necessary. Inspect tires for blisters

Section IX

caused by low air temperatures. Pump the brake
pedals several times to free any accumulated ice.
Maintain recommended final approach speeds as
closely as poesible. Open the speed brakes and re-
duce power to idle during flare.

Do not make theee changes before flaring as
the rapid loss of airspeed may cause the air-
craft to stall.

Touchdown as near the approach end of the runway as
possible,

BEFORE LEAVING AIRPLANE

Whenever possible, leave the canopy partly open.
This permits air to circulate in the cockpit and pre-
vents canopy cracking from differential contraction.
Check the exposed portion of the shock strut pistons
for accumulations of dirt and ice, and have them
cleaned if necessary. If possible, leave the airplane
parked with full fuel tanks. Every effort should be
made during servicing to prevent moisture from en-
tering the fuel system. Check that the battery is re-
moved ifthe airplane is parked outside for any extended
period of time or if the temperature is below -29°C
(-20°F). Check that proper protective covers are in-
stalled.

or other evidence of deterioration and for proper in-
flation, Check particularly for hydraulic system
leaks as heat and moisture may cause valves and
packings to swell.

WARMNING

Be careful when removing fuel caps. Ther-
mally expanded fuel vapor may blow the cap
or fuel in your face,
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ON ENTERING AIRPLANE

Do not permit loreign objects to come in contact with
the canopy, since it is possible to damage the plexiglas
in extremely hot weather.

Nate

Determine whether the emergency fuel system
is set for hot weather operation belore starting
the engines.

STARTING ENGINES

Normal starting procedures are used in hot weather.
Temperatures will probably be on the high side of
operating ranges. Engine ground operation should be
kept to a minimum.

TAKE-OFF
Note

Whenever possible, avoid taking off in air
contaminated with blowing sand.

T.0. 1F-101(R}A-1

Required take-of( distances for jet aircraft are greatiy
increased by hightemperatures. See Appendix I, Take-
OIf Distances at various temperatures.

LANDING

Hot weather operation requires the pilot to be more
cautipus of gusts and wind shifts near the ground.
Landing ground rolls are only slightly longer than
those which occur with normal temperatures. Referto
Appendix 1.

BEFORE LEAYING AIRPLANE

Check that protective covers are immediately installed
on pitot head, angle-ol-attack transducer probes, can-
opy, and intake and exhaust ducts to prevent contamina-
tion of dust or sand. The canopy should be left open
if the locatien is not subject to blowing sand or dust.

9-12
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air conditioning . . . . . . e ... o . 4-1 Artificial Feel and Trim Systems ....... 1-28
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starting engines . . ... . ... v e e .. 2-13
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Coendensed Check List, Normal, . . .. .. . . 2-33
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*Indicatas Illustration
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turbine noise during shutdown , .. ... T-2
starting . ... .. .. 2-13
thrust-rpm relatlonship . . . . . . . .. 1-1
panel, engine contrel . . . . .. e e .. 19
starter and ignition systems. . . . . . . . . 1-11
emergency ignition button . . . . . . .. . 1-11
start switch, . . . . .+ v v v o o s .- . 1-11
Entrance . . .. .. .. e e e e e e e 2T
EMETEENCY . « « v = & -+ &t & & w = = e 0 3-15+*
Exhaust Nozzle . . . . . . . e h e e e . 1-12
controlunit, . . . . . . ... e e . .. 1-13
Exhaust Temperature Gages . . . . . . . ... 1-10
Exhaust Temperature Limits . . . . . v e ... D-4*
acceleration . . ... .. O LT
ground operation 5-4%
gtarting . .., - . - . ... - .. s e e .. D-4%
Exterior Ingpection . . . ... 2-2%, 2-7
External Electrical Power Receptacle e e .. 1-24
F
Face Mask Antlirost Rheostat . . . .. .. .. 4-5
Feel and Trim System . . . . . . ., ... .. 1-28
alleron . . . ... .. et e e . . 1230
radder . . .. .. .. 1-30
stabilizer . . . . ...+« .. e e ... 1-28
Fire ... 3-5
electrical ... ... e e e e . 37
engine . . - . . .. .. e e e e e e . 3-6
Fire Detector System, Engme i e e s e e 1-48
lights, overheat and fire warning . . . ., . . 1-48
Flame-Cut. . . . . ... .. e e e e .. T1-2
Flame-Out Due to Ice Ingeshon e 9-8

*“Indicates lllvstration
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Flight Control System . .. .. .. .. v o-o.. 1-28
artificial feel and trim systems . .. ... 1-28
control stick . . . . .. ... ... e e ... 1-30
lateral and longitudinal trim switch . . ., , 1-30
pitch-up warning gystem . ... .. .. .. 1-32*
rudder pedals . . ... ... - .. 1-30
rudder trimswiteh , . . . . ... ... .. 1-30
yaw damper. . . . . . v e - e e e ... 1-30
speed brake . .. ... ... e e e e . 1234
take-off trim button . . . .., . ... .. 1-31
take-off trim light . . . . .. e e e 1-31
wingflaps . . ... ... ... .. ..... 1-33
yaw damper switch . . . . ... . .. ; 1-31
Forced Landing . . . ... . ... .« .. 3-11
Fuel Control System, Engine . . , . . ... 1-4, 1-7*
Fuel System, Airplane . . . . ... ... ... 1-15
external tank emergency Jettlson button . 1-21
external tank Jettison switch. . . . . . . .. 1-21
external tank transfer switch . . . . . . .. 1-20
failure . . . . ot e e e e e e . 3-18
fuel quantity dat.a ..... e e e e 1-14
fuel specification . ... ... . ... .. . 1-b86
gage, fuel quantity . . . ... . .. voeoe s ow 1-21
management . . . ., . . .. ... .. ... 7-3
pressurization and vent system . . .. . . 1-19
pumps, fuel booster and transfer . .. .. . 1-20
test button . . . .. ... v oo . 1-22
warning lights . . . . . .. e e e e .. .. 1-22
empty tank warning light . . . . . e e ... 1-32
lowlevel . . ... .. . .. 1-22
Fugses . ........ e e e . . 1-24
G
Generator Switches . . . . . . e e e 1-24
Generator Warning Lights. . . . . . .. .. .. 1-28
Glide Slope and Localizer (ILS) Receiver,
AN/ARN-81 . ... ... e e e e 4-11
Go-Around . . e .. .2-28, 2-29%
Ground- Controlled Approach s e - - .. 9-B*
Ground Operation, Engine ., . . .. . v e - a0 . 2-18
engine, clearing ... ........... 2-15
H
Heavy Gross Weight Landing . . . . . .. .. 2227
Hot-Weather and Desert Procedures . ., . .. 9-11
before entering airplane 9-11
before leaving airplane . . .. .... ... 9-12
landing . . . . ... Ve e e e e e e .. 9-12
starting engines ., . . ., .. .. e e e e e e 9-12
take-off . . . . . ... 9-12
Hydraulic Power Supply Systems 1 23 1-29*
fluid specification . ... ... . ... e+ o« 1-56%
hydraulic pressuregage .. ... .. ... 1-28
primary hydraulic system . . . . . v e . . 1-28
utility hydraulic pressure system . . . . . 1-28
failure . ........ - T &
warning light, hydraunlic pressure. . . . . . 1-28

Ice and Rain

ldentification Radar, AN/APX-6A

Identification Radar, AN/APX-25

Igniter, Afterburner

Ignition System . . .

Instrument Approaches . . . . ..
approach, ground controlled. .
approach, ILS
approach,
approach, radar . . . . . . ..
approach, single engine
penetration, jet
penetration, radar

Instrument Cruising Flight . .
holding and stacking . . .
level flight . . . ., . .,
steepturns . . ., . ... ...
turns

Instrument Flight Procedures. .
hefore instrument take-off

climb
take-off . .
Ingtrument Lights Knob . .
Instrements .. . . .. e -
accelerometer . . . ... ...

attitude indicator

compass, J-4 directional indicating system.

compass, standby
indicator, airspeed and Mach .
indicator, turn-and-slip
markings
panel . . .. .
pitot-static system .......
vertical velocity indicator
Interior Inspection
Interphone - AN/AIC-10

J-4 Directional Indicator System .
annunciator . . . R
function selector sw:ltch e
hemisphere switch
latitude correction knob . .
operatlonof DG . . . ... ..
operatlonof MAG . . . ...
synchronizer switch

turnswiteh ., . . . ..., ... ..

Landing ... . .
after landing . . . . ..
crosswind landing . .
emergencies . . .. .
forced landing

heavy gross weight landlng e
minimum run landing ..., .. ..
normal landing ., . . .., ... ...
wet runway landing ., . . .. .. ...
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Landing Gear System . .
buzzer, landing gear warning .
emergency operation . . .. .. .. A-20%,
handle, landing gear . . . . . . . .
handle, landing gear emergency
indicators, posltion . . . . . .. e e e .
light, landing gear warning . . . . . . . .
shock struts . . . .. ..
Landing Inthe Rain . . . . . . . . ... . ...
Landing-Taxi Light . . . . .. ... ... ...
switch, . . . . . ...
Latitude and Longltude System AN/ ASN-6 . .
control panels A4- 25*
counters . , . .. . .
departure switch . . . . . ... . ... -
operation - computedrift . . .. . ... ..
operation - preset wind . . . . . . ... -,
slewlevers .. ... ..
wind direction and varxation knobs e e
wind indicator . . . . . .. .. e e e s
Lighting Equipment . , . . . . .. v e e e
control panel
exterior . . .
landing and taxj lights . . . . . .. ... .
landing andta.xilights gwitch .. .. ...
interior. . .
CcOmpass llght switch e e e s e e e s
console floodlights knob . . . . . . . . ..
console lights knob . . . . . e e e s e .
instrument lights knob . . . . . .. Ve
primary-secondary llghts switch . . . . .
thunderstorm lights knob, . . . . . . . . .
utility , . - . . . . .o ... e e e e s
position and fuselage lights , . ., . . ...
flasher switch
intensity switch . . . . .

Limitations, Operating . . .

Locks
landing gearground . , . . . . . . .. 1-35%,
shoulder-harness Inertlareel . . . .. . ..

Main Differences . . . . . . . . . . 0 4. .
Main Gear Tires ... .. ...
Maneuvers, Prohibited , , . . . . . .. .
Manual Selection of Command Radio . . . . . .
MapCase . . . . .. i i i i v v v u .
Marker Beacon Recelver, AN/ARN-31. . ...
Master Switches, Engine . . . . . . . . .« - .
Maximum Glide . . . . . . .. e e e e e
Minimum Run Landing . .. ... . ... ...
Minimum-Run Take-Off. . ... .. .. ...

Mirror. Rear View , .
Miscellaneous Equipment . . . . . . .. . . ..

N

Navigation Computer, AN/ASN-T . ... ...
controlpanel . . . . . ., . .00 0.
course-distance track lndlcator
operation-compute drift . . . .. ... . ..

4-15
5-1

1-38
1-55

1-6*
T-4
5-4

4-49
4-12

2-28

operation-preset wind . . .

Navigation Equipment . , . . . ... .. ..

J-4 directional indicator system .
latitude-longitude computer system
AN/ASN-6. . ..

Navigation Computer, AN/ ASN-T
standby compass

Night Flying

Nose Gear Steering System

O

0il Pressure Gages

Ol System . .........
oil specification . . ... .. .. ., .

Operating Limitatiégns . ... ... ...

Omni-Range Receiver. . . ... ... .

frequency selectors

ID-249/ARN course indicator . . . .
ID-250/ARN radio magnetic indicator
power awltch . . . . . . .. Ve e
volumeknob . . ... ... .. ...
Oxygen System . . ... .. ... ...
connection . . .. ... . ... ..
durationchart .. . ... ... ...
emergency operation . ... .. ..
normal operation , .. . . . e
preflight check . ., . ... .. ..

regulator
lever, diluter

lever, emergency toggle . . . . . .
lever, supply . . . . .. ... ...
panel, control . .., . ..

pressure gage and flow indlcator

quantity gage . . . . . . . . .. .
switch, warning system . . . . ..

Panel, Instrument

Penetrations, Jet . . ... ... e
Photographic Equipment . . .. .. ..

automatic operation . ., . ... .. ..
circuit breaker panel ., . .. ... ..
manual operation . .. .. ... ...
master control panel . . . . . . ..
station control panel ., .. ...
temperature control panel . . . , .
temperature indicators ... .. . .
viewfinder ., .. . ... .. .. .. .

Pitch-Up Warning System
controlpanel . , . ... ...... .
Pitot Heat Switch .. ... ......
Pitot-Static System . . . ... ... ..
Posifion Indicators, Landing Gear
Position and Fuselage Lights . . . . . .
Pneumatic System, Emergency .. . .
Preflight Checks . . . . ... .. ...
aircraft check . . . . . .. Ve e e
before starting engines . . . . . . .
before taxiing . . . . . e e e e
ejection seat and canopy check

*Indicates {llustration

Index

e o.. 4-30
.. 4-22
ce. . 4-22

4-25
4-28
1-41

9-9
1-3%

1-42%, 1-43+
.. 94
... 4-32
4-40, 4-42
... 4-38
C.. 4-42
... . 4-35%

A L
v e . 4=38*

,4-38, 4-39%
e .. 4-38
e e, 1-32
.. .. le82*
.. 45

X-5



Index

enginecheck . . ., . . ... 4 . ..

exterior ingpection .
interior inspection . . . . . . ..
oxygen system check. . . . . ..
starting engines , ,

weight and balance . . . . . . ...

Preparation for Flight

Pressurization System, Cockpit . . . .

Primary System Light Controls
Prohibited Maneuvers. .
Pumps, Fuel Booster and Transfer

Radar Altimeter
Radar, AN/APX-8A Identification
Radar, AN/APX-25 Identification
Radio, AN/ARC-34 Command
Radio, AN/ARN-31ILS ,
Radio, AN/ARN-14 Navigation .
Radio, AN/ARN-21 Navigation . . .
Rear View Mirror. . . . ... ..

Receptacle, External Electrical Power

Refueling S8ystems. . ... ... ..
flying boom. . .
procedures . . . . ... .. ..
probe and drogue . . ... ...
procedures o o
single point

procedures . . . . . . . .0 ...

Rudder
feel and trim . . . . . e s n e e
pedals . ... ..
gwitch, trim . . . . .

Safety Belt, Automatic-Opening .
Seat Ejectmn R 0 o

handle, shoulder- harness 1nert1a reel 5 o g

switch, seat adJustment .. . .
triggers, seat catapult.
Secondary System Lighting Controls
Servicing Diagram
Sextant Case .
Shutdown, Engine . . . .. .. ...
fire after shutdown
Single-Point Refueling
Slaved J-4 Directional Indicator . .
Smoke Elimination
Sonic Boom . , .,
Sound Recorder AN/AHN-2
Speed Brake
emergency operation
speed brake emergency switch
speed brake switch. . .
Standby Compass
switch, light . . .
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. 4-12
... 4-13
4-5
4-11
4-8
4-49
voeo.. 1-24
eeoeo.. 4-43
. ... 4-46
o o0 4-47
.o oo . 4-43
4-45
4-48
4-48

1-30
1-30
1-31

.1-53, 1-p4*
. 1-51, 1-52%
1-55
1-57
. 1-53
e oo 4-16
v e ... 1-56*
. 4-49
e v ... 2-30

R R

Starter System . . ... ... . ...

Start Switches . . . . . ... .. ..
Starting Engines . ., . .. ... ...
alrstart procedures . . . .. ..

X-6

.. - . 4-48
. 4-22

-
. T7-2
. ¥

sowoww 1-34
3-21
1-34
1-34
1-41
4-186
1-11
1-11
ce e ., 2-13
.0 e 3=3%, 3-4

cold-weather procedures . .
fire during starting

Steering System, Nose Gear . . .. . .

Systems Operation

TACAN Receiver . . ., ..
channel selector knob
ID-249/ARN course indicator- . . .

ID-250/ARN radio magnetic indicator. . , .

ID-310/ARN . a0aao
emergency operation, . . .
normal operation . .

power switch . . . .., ... ...
volume khob . . . . . .. 5o ooo
Tachometers . . ... ... .. 8 o o
Take-Off . ..............
crosswind take- oﬁ ........ 5
engine failure during take-off . . .

after airborne . . .
before airborne. . . .
heavy gross weight take-off

hot-weather and desert procedures . . . .

instrument take-off . ., ..
minimum run take-off .
normal take-off
Take-Off and Landing Data Cards . .
Take-Off Trim Button, . . ... ...
Take-Off Trim Light . . .
Taxiing
cold-weather procedure 000 oo
Throttles . .
Thrust-Rpm Relatlonsmp 0o aoo o
Thunderstorm Flight . .. ... .. .
Thunderstorm Light Knob

Triggers, Seat Catapult. . . ..., .. o

Trim Switchea. . . . . . .

Turbine Noise During Shutdow'n

Turbulence and Thunderstorms -
approaching the storm . . . . . . 3

Turn-and-Slip Indicator . . .

Turning Radius and Ground Clearances

U

UHF, Command Radio, AN/ARC-34 . .

ADF selection . « + « » = 5 5 = 1 =
antenna selector switch . . . . . .
DF selection of . . ,
manual selectionof ... .. ...
operationof, . , . . .
Utility Light

VHF, AN/ARN-14D Nav1gat10n Radio
Voltmeter oD oooo 20 Q

*Indicates lllustration
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W Wind IndIcator. . v o v v v i v e e e e e e . 4-27

Windshield Defrosting and Anti-Icing Systems . 4-4

operation . ... . ... 0000 4-5

ing LAThES . « - s v e e s e e e 1-41, 1-48%* WingFlaps . . ... ........... 1-33

wa:tr:sl?%utign Sl 1-41 lever . . . .. ... PR 1-33%, 1-34

Weight, Alrplane . . ... ... ... ... 1-1 position indicator . . ... ... ... ... 1-34

limitations . . . . . . « o o 0 o e v e 0 e 5-5 Y

weight and balance . . . . . .. .. ... .. 2-1

Wheel Brake Systems .............. 1-38 Yaw Damper System .......... . 1-30

emergency brake handle . ...... ... 1-38 SWILCh . o . n s e 1-31
operation 7-4
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