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a

SCOPE.

This Flight Manual contains all the information neces-
sary for safe and efficient operation of the F-89].
These instructions do not teach basic flight principles,
but are designed to provide you with a general knowl-
edge of the airplane, its flight characteristics, and
specific normal and emergency operating procedures.
Your flying experience is recognized, and elementary
instructions have been avoided.

SOUND JUDGMENT.

The instructions in this Flight Manual are designed to
provide for the needs of a crew inexperienced in the
operation of this airplane. This manual provides the
best possible operating instructions under most circum-
stances, but it is a poor substitute for sound judg-
ment. Multiple emergencies, adverse weather, terrain,
etc., may require modification of the procedures con-
tained in the manual.

PERMISSIBLE OPERATIONS.

The Flight Manual takes a “positive approach” and
normally tells you only what you can do. Any unusual
operation or configuration (such as asymmetrical load-
ing) 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 covered in the Flight Manual.

STANDARDIZATION.

Once you have learned to use one Flight Manual, you
will know how to use them all—closely guarded stand-

THE FOLLOWING IIMPORTANT INFORMATION IS

NOT TO BE
NEGLECTED

ardization assures that the scope and arrangement of
all Flight Manuals are identical.

ARRANGEMENT.

The Flight Manual has been divided into ten fairly
independent sections, each with its own table of con-
tents. The objective of this subdivision is to make it
easy both to read the manual straight through when it
is first received and to use it as a reference thereafter.
The independence of these sections also makes it pos-
sible for the user to rearrange the manual to satisfy his
personal taste and requirements. The first three sec-
tions cover the minimum information required to get
the airplane safely into the air and back down again,
Before flying any new airplane these three sections
must be read thoroughly and fully understood. Sec-
tion I'V covers all equipment not essential to flight but
which permits the airplane to perform special func-
tions. Sections V and VI are self-explanatory. Section
VII contains lengthy discussions on any technique or
theory of operation which may be applicable to the
particular airplane in question. The experienced pilot
will probably be aware of most of the information in
this section, but he should check it for any possible
new information. The contents of the remaining sec-
tions are fairly evident.

YOUR RESPONSIBILITY.

These Flight Manuals are constantly maintained cur-
rent through an extremely active revision program.
Frequent conferences with operating personnel and
constant review of UR’s, accident reports, flight test
reports, etc., assure inclusion 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
manual, let us know right away. We cannot correct an
error if its existence is unknown to us.
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PERSONAL COPIES, TABS AND BINDERS.

In accordance with the provisions of AFR 5-13, flight
crewmembers are entitled to have personal copies of
the Flight Manuals. Flexible, loose leaf tabs and binders
have been provided to hold your personal copy of the
Flight Manual. These handsome simulated-leather
binders will make it much easier for you to revise your
manual as well as to keep it in good shape. These tabs
and binders are secured through your local materiel
staff and contracting officers.

HOW TO GET COPIES.

If you want to be sure of getting your manuals on
time, order them before you need them. Early ordering
will assure that enough copies are printed to cover your
requirements. Technical Order 0-5-2 explains how to
order Flight Manuals so that you automatically will
get all revisions, reissues, and Safety of Flight Supple-
ments. Basically, all you have to do is order the
required quantities in the Publications Requirements
Table (T.O. 0-3-1). Talk to your Senior Materiel Staff
Officer—it is his job to fulfill your Technical Order
requests. Make sure to establish some system that will
rapidly get the manuals and Safety of Flight Supple-
ments to the flight crews once the publications are re-
ceived on the base.

SAFETY OF FLIGHT SUPPLEMENTS.

Safety of Flight Supplements are used to get informa-
tion to you in a hurry. Safety of Flight Supplements
use the same number as your Flight Manual, except
for the addition of a suffix letter. Supplements covering
loss of life will get to you in 48 hours; those concerning
serious damage to equipment will make it in 10 days.
You can determine the status of Safety of Flight Sup-
plements by referring to the Index of Technical Pub-
lications (T.O. 0-1-1) and the Weekly Supplemental

Airplanes having different or additional systems
and equipment have been group coded to avoid lisling
of airplane sertal numbers. The groups with

the airplanes they include are as follows:

1F-853J-1

Index (T.O. 0-1-4A).This is the only way you can
determine whether a supplement has been rescinded.
The title page of the Flight Manuals and rtitle block
of each Safety of Flight Supplement should also be
checked to determine the effect that these publications
may have on existing Safery of Flight Supplements.
It is critically important that you remain constantly
aware of the status of all supplements—you must com-
ply with all existing supplements but there is no point
in restricting the operation of your aircraft by comply-
ing with a supplement that has been replaced or
rescinded. If you have ordered your Flight Manual
on the Publications Requirements Table, you automati-
cally will receive all supplements perraining to your
airplane. Technical Order 0-5-1 covers some additional
information regarding these supplements.

WARNINGS, CAUTIONS, AND NOTES.

For your information the following definitions apply
to the “Warnings,” “Cautions,” and “Notes” found
throughout the manual.

Operating procedures, prac-
tices, etc., which will result
in personal injury or loss of
life if not correctly followed.

WARNING

; CAUTION |

Operating procedures, conditions, etc.,
which it is essential to empbhasize.

Operating procedures, practices,
etc., which if not strictly ob-
served will result in damage to
equipment.

Lo o b e

Note

GF!_OUFIGD AF53.2522 THROUGH AF53.2581
GROUP 65 AF53.2582 THROUGH AF53.2641
GROUP 70 AF53.2642 THROUGH AF53.2686

GROUP 35 AF52-1829 THROUGH AF52.1868

GROUP
(C0DING

GROUP 55 AF53.2462 THROUGH AF53.2521

Changed 15 June 1965

GROUP 40 AFS52.1868 THROUGH AFS2-1910 .

- AF52.1911 THROUGH AF52.1961
DB {_AF52;2127 THROUGH AF52.2165

GROUP 50 AF53.2447 THROUGH AF53-2461

U.S. AIR FORCE F-89J-35 NO.
A.F. SERIAL NO. AF52 -1829

)36

see
(111
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THE AIRPLANE.

The Northrop F-89] airplane is a two-place, midwing,
jet-propelled, all-weather fighter interceptor designed to
operate at high speeds and high altitudes. The airplane’s
function is to locate, intercept, and destroy enemy air-
craft by day or night, under all conditions of weather.
The crew consists of a pilot and a radar intercept officer
(referred to as radar observer or RO throughour the man-
ual). The pilot and radar observer have individual cock-
pits with ejection seats, automatic heating, and pressur-
izing facilities. The tandem cockpits are enclosed by a
single jettisonable canopy. The airplane is powered by
two turbojet engines with afterburner systems. The
flight control surfaces are fully powered by two inde-
pendent hydraulic systems. “Feel,” which would other-
wise be absent in a powered control system, is supplied
artificially to the control stick and to the rudder pedals
by springs. Additional elevator “feel” is supplied by a

control force bellows system and a “G” operated bob-
weight. Another unusual feature not found on other
combat aircraft is the combination of ailerons and speed
brakes. Each aileron is composed of a leading edge sec-
tion and two movable aft surfaces, one above the other,
hinged at the forward edge. These two surfaces can be
opened to any desired angle, up to an included angle of
120 degrees, to function as a speed brake. The left and
right speed brakes operate simultaneously. A large pylon
under each wing can carry a special weapon.

AIRPLANE DIMENSIONS.
Refer to figure 1-2 for dimensions of this airplane.

" AIRPLANE

DIEERSIONS

WING SPAN INCLUDING FINS 60

e

TREAD 21 117

.

HEIGHT 17 6

e

FUSELAGE 53" 107 g 350

Figure 1-2.
1-1
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RADAR OBSERVER'S EJECTION SEAT ¢

RADIO COMPASS SENSE ANTENNA ¢

(Some airplanes)

RADIO COMPASS LOOP ANTENNAGg
(Some airplanes)

PILOT'S EJECTION SEAT ¢

LOCALIZER ¢
ANTENNA

GLIDE-SLOPE ANTENNA e \;

MB-1 ROCKET PYLON
{Each side)

IFF EJECTION NOTIFICATION SWITCH

CIRCUIT BREAKER PANELS @

RADOME ANTI-ICING

(Group 65 and
subsequent

airplanes)

VORTEX GENERATORS 1
(Each side)

LANDING-TAXI LIGHT

MARKER BEACON A_NTENNiﬂ\I

ENGINE

(Each side)
AN/ARN-2Z1 ANTENNA

{ Some airplanes)

g

|
PROBE &3>

PITOT TUBE, AIRSPEED

BATTERY
ANGLE-OF-ATTACK P~ 2OEE

(Left side)

GENERAL ARRANGEMENT

GUIDE AND HOOK

J-6(1)F

Figure 1-3.
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COMMAND RADIO ANTENNA

TIP TANKS
(Each side)

_POSITION LIGHT
* (Each side)

L T K

) EXTERNAL POWER RECEPTACLES

IFF ANTENNA

J-6(2)D
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AIRPLANE GROSS WEIGHTS.

The gross weights vary with airplane configuration
(see figure 5-5). Detailed information on weight limita-
tions will be found in Section V.

ARMAMENT.

Standard armament consists of MB-1 rockets. For de-
tailed information on armament, refer to T.O. 1F-89]-
1A, a confidential supplement to this publication.

The airplane is powered with two J35-35A turbojet
engines equipped with afterburners and retractable
air inlet screens. On the front of each engine
are mounted all accessories drwen by the. engine
sha:Et ~ including engine f ump, oil pump, en-
gine fuel control, hydﬁ{&gggxpgmq:‘ starter-genera-
tor, and tachome}_ﬂtig"mgg;‘i‘éx_gc_qg.: Air enters through
the engine airscoop and is progressively compress-
ed through 11 stages in the axial-flow compressor.
A portion of the 11th stage compressor air is used
to pressurize the pylon and wing tip fuel tanks and
to_operate t the thermal anti-icing system, the after-
burner fuel pump, the alr—condltlonmg system
hydrag&lis‘:reservmr ‘and the canopy seal.” The main
flow of air from the compressor then enters the
eight combustion chambers where fuel is sprayed
under pressure and combustion occurs. The hot
combustion gases rotate a turbine wheel which
drives the compressor, both turbine wheel and
compressor being mounted on the same shaft. From
the turbine wheel, the gases travel through the ex-
haust cone and into the afterburner where additional
fuel may be injected and burned if more thrust is
desired. The gases are then discharged from the
tailpipe.
with eyelids that open automatically to increase tail-
pipe diameter, thus allowing additional thrust without

excessive exhaust gas temperatures. The afterburner

eyelids, in addition to opening during afterburning,
will stay open during starting to prevent high tem-
perature, and during rapid acceleration to decrease
acceleration time. Each engine at 100% rpm.has.a
rated thrust.of.5600.pounds.without afterburning,
_and 7400 pounds with afterburning. For a detailed
discussion of the eyelxds, see Eyelid Operation,
Section VII.

ENGINE FUEL CONTROL SYSTEM.

Each engine has one gear-type, constant displacement,
engine-driven fuel pump and one fuel control installed
in the accessory section. The maximum output of each
fuel pump is 26 gallons per minute. The engine-driven
fuel pump incorporates two pumping elements. Should
one element fail, the other element will maintain the
required fuel pressure. The fuel control automatically
maintains the quantity of fuel supplied to the engine
within a range that will prevent "rich blow-out” during

Changed 15 June 1965
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The afterburner tailpipe nozzle is equipped

Section |

engine acceleration and “lean die-out” during decelera-
tion, and bypasses any fuel in excess of that required by
throttle setting, engine speed, and altitude. For engine
starting and controlled acceleration during starting, the
fuel is supplied to the combustion chambers in a wide-
angle spray for ignition. This spray narrows its angle to
distribute the combustion more evenly throughout the
chamber as the engine accelerates. The change in spray
characteristics is controlled within the nozzle by a
spring-loaded valve which opens another set of orifices
in the nozzle jet as fuel pressure builds up in the nozzle.
The fuel control also prevents the engine from over-
speeding for a given throttle setting, and maintains a
constant engine speed regardless of changes in tempera-
ture and altitude.

Note

Since some variation in rpm can occur with
change in altitude, the tachometer should be
monitored during 1009% rpm settings.

A centrifugal governor in the fuel control varies the
flow of fuel to the nozzles according to engine speed
and throttle position. (See figure 1-5.) Refer to Section
VII for additional information on engine operation.

Throttles.

Each of the two throttles (figure 1-6) on the pilol's
left console mechanically regulates an engine fuel
control. Markings on the throttle quadrant are
CLOSED and OPEN. Mechanical stops at the idle
position prevent retarding the throttle below the idle
Speed 50% £1% rpm of the engines. The throttles can
be retarded past the idle stops by raising the finger-
lifts under the throttles knobs. This allows the
throttles to be placed at CLOSED, shutting off fuel
flow to the engines at the engine fuel control. Each
throttle fingerlift connects to an afterburner demand
switch that will start afterburning on the correspond-
ing engine when the throttle is between the 90% and
100% rpm range.
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NORMAL FUEL FLOW
FUEL BYPASS
COMPRESSOR AIR
ALCOHOL FILTER DE-ICE
ELECTRICAL ACTUATION
MECHANICAL ACTUATION
CHECK VALVE

SOLENOID VALVE

From engine
compressor

N
N
N
N
\
N
N
N
)
N
\
\
\

\

HIGH-PRESSURE

FUEL FILTER
COMPRESSOR AIR

SHUTOFF VALVE
(Normally
CLOSED)

AFTERBURNER
CONTROL BOX

Figure 1-5.
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FRICTION LEVERe——— =

THROTTLES

RADIO MIKE BUTTON

Section |

FINGERLIFTS

THROTTLES

Figure 1-6.

ENGINE COOLING AND AIR INDUCTION SYSTEM.

Engine cooling and induction air enters through an air
intake at the front of each engine. On the ground and
during takeoff, additional induction air is drawn
through four intake doors on the outboard side of the
engine forward door, and then through a door on the
engine transition duct. The combustion sections of the
engine compartment and the tailpipe are cooled by ram
air supplied through an air scoop on the lower forward
section of the engine’s No. 3 door. The afterburner sec-
tion is cooled by ram air supplied through a flush-type
air inlet located on the engine’s No. 4 door. Vortex
generators in the form of two small air-directing vanes
are installed approximartely 40 inches forward of each
engine air intake duct. The effect of these vanes is to
prevent the intermittent separation of airflow through
the engine transition duct and the resultant noise and
vibration which would occur at high airspeed and low
rpm.

ENGINE SCREENS.

Two retractable engine screens, one in each engine air
intake, provide a means for preventing foreign matter
from entering the engine intake ducts. The engine
screens normally extend and retract with the landing

gear; however, an engine screen switch provides for
screen extension and retraction during flight.

Engine Screen Switch.

The 28-volt dc engine screen switch (figure 4-4) on
the anti-icing control panel provides a means for ex-
tending the engine screens during combat, or at other
times when there is danger of foreign matter entering
the engine intake ducts. The switch has two positions:
NORMAL and EMER EXTEN. When the switch is
placed at NORMAL, the screens extend and retract
automatically with the landing gear. When the switch
is placed at EMER EXTEN, the screens extend; how-
Mng system operation is_selected, the
screen control is overriden and the screens retract.

STARTING AND IGNITION SYSTEM.

Power for starting is supplied by external power units
connected to the power receptacles on the right air in-
take duct. On Group 50 and subsequent airplanes
only one engine can be started at a time, because
actuating one starter-generator breaks the dc power
circuit to the other engine’s starter and ignition sys-
tem. When a starter switch is actuated, the ignition
system is energized and the starter-generator cranks the
engine. After the throttle is opened and combustion is
self-sustaining, the starting and ignition circuits auto-
matically disconnect when the electrical load drawn by
the starter-generator drops to 200 amperes; this should
occur at an engine speed of approximately 26% rpm.
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Then the starter-generator functions as a 28-volr dc
generator. The engine ignition system operates on 115-
volt ac power. The primary (essenrial) bus of the
single-phase {power) inverter system supplies cuarrent
to the ignidien transformers which, in turn, send ex-
tremely high voltage to the two igniter plugs in cach
engine for both ground and air swarting. The single-
phase inverter switch must be placed at NORMAL or
EMER before ac current is available for starding.

e

On Groups 35 through 45 airplanes no at-
tempt should be made to start both engines
at once to prevent damage 1o the auxiliary
power unit and to prevent overloading the
airplane’s electrical system at the auxiliary
power anit leads,

Starter and Ignition Switches..

Two starter and ignition switches (figure 1-11}, one
for each engine, are located on the pilot's right vertical
console. These switches have three positions: START,
NEUTRAL, and STOP. The switches are spring-loaded
to NEUTRAL. The switches, using 28-voli dc power,
control the electrical circuits to the starter and to the
115-volt ac ignition system. When a switch is at NEU-
TRAL, starter and ignition circuits are open. Placing a
starter switch momentarily at START epergizes the
starter and completes the circuit to the igniter plugs.
“When the load drawn by the starter drops to 200 am-
peres, the saarter and ignition circuits automatically
discannect; this should occur at an engine speed of ap-
proximately 26% 1pm.’ Placing the switch momen-
tarily at STOP will deenergize the starter and ignition
circuits.

Altitude Start and Starter Test Switches.

Two altitude start and starter test switches (figure 1-16),
one for ¢ach engine; are located on the aft miscellanecus
control panel above the pilot’s left console. These
switches are used for supplying ignition during air
starts and for turning the engine over with the starter
without ignition. The §witches have three positions:
TEST, WNEUTRAL, and START. They are spring-
lpaded to NEUTRAL. The switches, using 28-volt dc
power, control separate electrical circuits to the 115-volt
ac ignition system and the 28-volt de starter. When a
switch is at NEUTRAL, starter and ignition circuits are
open. When an ajr start is jired, placi

momentar] t START will supply igniti o
windmilling engine for approximately 120 -+ 30 sec-
gnds through a time-delay uait. When the switch 15
held at TEST (for ground operation only), the starter
will turn the engine over wichout ignition.

Starting Power Switch.

A guarded emergency starting power switch (figure
1-11) with two positions, EMER. and NORMAL, is lo-

1-8
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cated on the pilot's right verrical console, This switch
connects the 28-volt dc primary bus to the starter bus
for emergency starting when limited external power is
available. When only one 28-volt dc external power
source is available (of ar least 1000-amp rating), the one
lead may be plugged into the lower dc recepracle (with
the battery switch at OFF) and the starting power switch
placed at EMER. The engine then can be stareed with
the scarter switches. When the starting power switch is
at NORMAL, the starter bus is disconnecred from the
28-volt dc primary bus. -

g CAUTION

For emergency starts, the 28-volc dc generator
switches must be at OFF, This is to prevent the
left generator from overloading during the
right engine starc.

Note

This airplane cannort be started on the bactery.
Exrernal power is required.

EXHAUST GAS TEMPERATURE GAGES.

Two exhavst gas temperature gages {(figure 1.7), indi-
cating exhaust gas temperatures in degrees centigrade,
are located on the pilot’s instrument panel. The gages
operate from thermocouples located in each engine
exhaust cone. When the dissimilar metais of the thermeoe-
couple in the exhaust cone are heated, an electromotive
force (independent of the airplane’s electrical system) is
created and gives a reading on the gages. The pilot has
no direct control for regularing the exhausr gas tem-
peratures; however, limited control for these rempera-
tures can be indirectly achieved by changing the
throtile settings. See Section VI for a discussion of
exhaust gas temperature versus ambient temperature.

TACHOMETERS.

Two tachometers (figure 1-7}, indicating engine speed
in percent of maximum rpm, are located on the pilot’s
instrument panel. The main dial is marked in increments
of 2% rpm from 0 to 100% rpm. A small dial is marked
in increments of 0.1% rpm from 0 to 1 rpm. A tachom-
eter generator is instzlled on the accessory section
of each engine. The electrical power it produces for
tachemeter readings is proportional to engine rpm. On
this airplane, 10095 engine speed js 8000 rpm.
el

OIl. PRESSURE GAGES,

Two oil pressure gages (figure 1-7), one for each engine,
are located on the pilot’s instrument pagnel and indicate
oil pressure in pounds per square inch. The gages are op-
erated oy _115-volt_ac frem either the main or_spare

FUEL FLOWMETER INDICATORS.

The two fuel flowmeter indicators (figure 1-7) are lo-
cated on the pilot’s instrument panel and register the
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rate that fuel (any grade or weight) is being consumed
by the engines (exclusive of afterburners) in pounds per
hour. The fuel flowmeter system depends on 28-volt
dc and 115-volt single-phase ac for operation.

Note
When in afterburning, a rise in fuel flow
will be experienced; however, the fuel flow-
meter indicators do not indicate fuel con-
sumed by the afterburners.

ENGINE-DRIVEN FUEL PUMP FAILURE WARNING
LIGHT.

Two 28-volt dc warning lights (figure 1-8), one for
each engine, are mounted on a bracket extending from
the pilot’s left console. The lights are provided to warn
the pilot that one or both of the two elements of each
engine-driven fuel pump are inoperative. The lights are
controlled by a pressure switch connected to the two
pumping elements. If the fuel pressure drops at the out-
let of one element, the switch closes and turns on the
light. The lights will indicate an element failure dur-
ing ground operation only. A switch on the left main
landing gear prevents operation when the weight of
the airplane is removed from the landing gear.

AFTERBURNER SYSTEM.

Each engine has an afterburner which can be used to in-
crease thrust when needed. The afterburner is a part of
the tailpipe. As the gases travel through the exhaust
cone and into the afterburner section, more fuel can be
injected and burned if additional thrust is desired.

Note
Normal fuel sequencing must be used to main-
tain afterburning. For further explanation re-
fer to Section VIL

Afterburning is best initiated from a stabilized full-
throttle condition. A speed-sensing switch prevents after-
burner ignition when engine speed is below 87.5%
rpm. The afterburner fuel control system (figure 1-5)
consists of a centrifugal-type fuel pump which is driven
by an air turbine powered by air bled from the engine
compressor. This pump supplies fuel to an afterburner
fuel regulator. The fuel regulator, controlled by the dif-
ference in pressure between the inlet and the outlet of
the engine compressor, automatically meters a continu-
ous flow of fuel to the afterburner. When afterburning
is initiated (by lifting the fingerlifts on the throttles),
the following operations take place in the automatic
control system within approximately 1 second: the af-
terburner booster pump in the sump tank starts operat-
ing; the afterburner differential pressure switch closes,
causing the valve supplying compressor air to the after-
burner fuel pump to open; the main afterburner fuel
shutoff valve opens; fuel is then supplied through the
afterburner shutoff valve to the afterburner ignition
nozzles and into the exhaust gases, causing afterburner
ignition. When afterburner fuel ignites, the eyelids open
and the afterburner ignition shutoff valve closes, and

Changed 15 June 1965
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afterburning continues. Initial afterburner combustion
is normally accompanied by a momentary drop in engine
speed and a momentary rise in exhaust gas temperature.
Afterburning should be completely stabilized in 3 to 4
seconds. When the afterburner is shut off, normal engine
operation should stabilize in about the same time. If an

" afterburner flames out, all units of the system are re-

turned automatically to the nonafterburning condition,
and afterburning cannot be reinitiated until the finger-
lifts are depressed and then raised again. Exhaust gas
temperature with afterburning should stabilize at about
the same temperature as with military thrust. Toggle-
type control circuit breakers are provided to facilitate
deactivation of the afterburner system.

Note
When afterburners are started or shut down,
a momentary rpm increase may be experienced.
Retarding throttles to 98% or below will pre-
vent engine overspeeding.

WARNING

e If there is no power to the ac single-phase
essential bus, the operation of the afterburn-
er and afterburner eyelids will be affected.
This effect is related to the altitude of the
aircraft and whether the afterburner is in
operation at the time power is lost to this
bus. Without eyelid action there will be an
extreme loss of thrust.

1. Below 10,000 feet.

a., While in afterburner: The after-
burner operation will be unaffected. When
the afterburner is terminated, the eye-
lids will remain open and can be closed
by retarding the throttle below 90%.

b. Not in afterburner: The eyelids
will be open when the throttle for the
engine is above the 90% position.
Afterburner cannot be initiated.

2. Above 10,000 feet.

a. In afterburner:; Afterburning will
be unaffected. However, once afterburn-
ing is terminated, it cannot be reinitia-
ted.

b. Not in afterburner: The eyelids
will remain closed and afterburner can-
not be initiated.

@ Normal operation of the afterburner and eye-

lids can be restored by supplying power to
the ac single-phase essential bus.

1-10A/1-10B
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e H an afterburner ac¢ circuit breaker is
popped, the effect for its respective en-
gine is the same as no ac single-phase
essential bus power,

e The eyelids may be closed by retarding
the throtile to the 90% position or by
moving the afterburner centrol circuit
breaker (toggle type), to the OFF posi-
tion, ’

e The 90% rpm mentioned above ig approxi-
mate; however, eyelid closure can be de-
termined by a rise In EGT and increased
thrust.

Changed 15 June. 1965 B 1-11



1F-89J-1

T.0.

Section |

dOLVDIANI NOILISOd ANV ¥3A3TTT V14 ONIM @

{saunjim ce dnoig ) | HSIT YOLVDIANI ANY
HOLIMS d¥ 14 AoNIouanwa § ®

H3AFT ONIMOOT ANV HOLIMS AJONYD @

H3ATT I3Mvddg a33dS

T13NYd TTOHLNOD
ONIDIFILNY

LNVHAYND
3FTLLOHHL

(1212190 ddv 235 ) pny 1 s
¥3dIM aT13IHSANIM
(SANVIdHIY JWOS)

HOLIMS NOILYILNIA
Llins

JTANYH 3Svaay
ADNIDYINWA
SIHOLS TVYNYILX3E

TEANYd TTOHLNOD T1and

1lV¥1SO3HY a33ds
H¥3dIM dT3IHSANIM

NOLLNE dWNAa MNYL dIL ¢

mwiiw J10SNO) 1177 §.1071d

[
dDVO FHUNSS3dd HIOAY3S3d DINNYHAAH JTTANYH AATVYA

AXvHEdlY ADNIDY3INAT

ozl

® SLHOIT DONINYVYM JUNTIVL
diNd T1ENd NIAIHA-INIDONT

LHOITT 4OLVYDIANI
«NOILISOd 40 1NO LN3IWdIND3..

ONIT3Nd LNIOd-3T19NIS

d30710H Ly¥0d3d
1HDIT4

¥ HASVYD YL1VQd

ASVD vivo

’ STaNvd

HIMvaug
11No2yio

SAHOLIMS WINL ¥3adny
VDIMLOF T3 ANV ¥ILNIWONY
ALIFIEYLS dINS3dIS

HOLIMS dIMS-ILNY IMvdg

s

ATANYH ..L.. NOSILL3r
Fdld MOTIS AJONVYD TTVYNHILNI

Figure 1-8.

1-12



T.0. 1F-89J-1 Section |

SPECIAL WEAPON AND
TANK JETTISON BUTTON

LANDING AND TAXI
LIGHT SWITCHES

CANOPY SEAL VALVE LOCK
(LOCKED POSITION)

CANOPY SEAL
VALVE BUTTON

LANDING GEAR EMERGENCY
OVERRIDE LEVER

LANDING GEAR LEVER

LANDING GEAR EMERGENCY RELEASE HANDLE

PILOT'S LEFT VERTICAL CONSOLE

J-13C

Figure 1-9.
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AFTERBURNER DEMAND SWITCHES.

Two afterburner demand switches control afterburner
operation. Each switch is connected by mechanical link-
age to a fingerlift (figure 1-6) on each throttle. The
switches use 28-volt dc to control the electrical circuits
in the automatic afterburner system. Afterburning is
initiated by lifting the fingerlift when the throttle is in
the 98% and 100% rpm range. A speed-sensing switch
for each engine prevents afterburner ignition when en-
gine speed is below 87.5% rpm. When a fingerlift is
raised (and engine speed is above 87.59% rpm), the
afterburner booster pump in the sump tank starts, the
booster pump pressure switch opens the valve that sup-
plies compressor air to the turbine-driven afrerburner
fuel pump, the main afterburner fuel shurtoff valve
opens, and "hot-streak’ ignition occurs. After the fuel
ignites, the eyelids open, and afterburning continues.
Both afterburners may be ignited at the same time dur-
ing an emergency. Afterburning is stopped by depressing
the fingerlift when the throttle is in the 909 to 100%
rpm range or by retarding the throttle below the 909
rpm position. Either action will turn off the afterburner
demand switch. The fingerlift does this by direct me-
chanical linkage, and retarding the throttle does it by
means of a cam arrangement in the throttle quadrant. If

TOTAL
VOLUME

4.53

J-16A
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afterburning is stopped by retarding the throttle, the
fingerlift will be lowered to the down position. Stop-
ping afterburning by either method returns all units of
the automatic control system to a nonafterburning con-
dition and restores normal engine operation. If the
afterburner flames out, the automatic control will shut
down the afterburner. The afterburner will not reignite
until the fingerlift is depressed and then raised again
while the throttle is in the 90% to 100% rpm range and
engine speed is above 87.5% rpm.

OIL SUPPLY SYSTEM.

Each engine has an independent dry sump, full scavenge
oil system. See figure 1-13 for oil quantity data. Oil is
gravity fed from the tank, mounted on the outboard side
of the engine, to the main engine-driven pump. The
main pump distributes the oil under pressure through a
filter to the accessory gears and engine bearings. The
scavenge side of this pump returns oil from the acces-
sory and forward engine bearing to the oil tank. A mid-
frame scavenge pump scavenges oil from the mid, dam-
per, and aft bearings, and returns it through a heat
exchanger to the oil tank. The heat exchanger uses fuel
flow to cool the scavenged oil. This system has no man-
ual controls as its operation is entirely automatic. See fig-
ure 1-45 for oil specification and grade.

FUEL SUPPLY SYSTEM.

The airplane has two independent fuel systems, a left
and right, with a connecting line and a valve for cross-
feeding (see figure 1-15). The tanks in each system in-
clude a fuselage sump tank, two bladder-type multicelled

OIL QUANTITY DATA

For each tank

UsS GALLONS

EXPANSION SPACE socssoseIDOREEED 0.88

USABLE OIL (LEVEL FLIGHT) eeesssess 3.50
e sl

USABLE OIL (40° CLIMB) seesessoscsse 2. 75

RESIDUAL OlLesssescsscsssesessecns O.15

Figure 1-13.
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wing tanks, and a permanently installed metal tip tank.
There are provisions for a jettisonable pylon tank to
be carried under each wing. A nose tank supplements
both systems. For fuel quantity data see figure 1-14.
During normal operation, fuel flows to the engine
from the sump tank which is automatically replenished
by the pylon tank (if carried), tip tank, and the wing
tanks. Fuel from pylon tanks and tip tanks is fed to
the sump ranks by air pressure drawn from the 11th
stage of the engine compressor and regulated to ap-
proximately 9 psi. Pressurization of either pylon tank
is controlled manually by individual pylon tank switches
on the fuel control panel, and is automatically shut off
when a tank is emptied or dropped. There is no manual
shutoff for compressor air to the tip tanks which are
pressurized whenever either engine is operating. Fuel
from the wing tanks is fed by electric booster pumps
within the tanks. When the pylon tank is empty, a float
switch closes the pylon tank fuel shutoff valve and the
air shutoff valve, and opens the tip tank fuel shutoff
valve to start the tip tank feeding. When the tip tank is
empty, a float switch closes the tip tank valve and opens
the wing tank valve to the sump tank and starts the

T.O0. 1F-8%9J-1

wing tanks booster pumps; fuel flows from both wing
tanks simultaneously to the sump tank. When the
wing tanks are empty, the sump tanks continue to
feed fuel to the engine until a predetermined sump low
level (two-thirds full) is reached. At this point a float
switch falls, closing a 28-volt dc circuit that powers
both nose tank booster pumps. This switch also opens a
valve in the nose tank line, thus enabling the nose tank
to join in feeding directly to the corresponding engine
when the sump tank is still more than one-half full.
When the other sump tank reaches its equivalent low
level, the float switch in that tank falls, the other nose
tank valve opens, and the nose tank supplies fuel to
both engines; as the sump ranks empty, the nose tank
continues to supply fuel to the engines as long as fuel
remains. The fuel system may be manually switched out
of automatic sequence, and the nose or wing tanks may
be selected. If a sump tank float switch fails to start nose
tank feeding during normal sequencing, as may be noted
by a rapid drop in sump tank fuel quantity, then the nose
tank can be manually selected. However, this automatic-
ally closes the sump tank fuel shutoff valve and no fuel
can go to that engine except from the nose tank. The

FUEL QUANTITY DATA

US gallons and pounds (each tank)

OUTBOARD INBOARD FUSELAGE

TIP (2) WING (2) WING (2) NOSE (1) SUMP (2)
GALLONS POUNDS GALLONS POUNDS GALLONS POUNDS GALLONS FPOUNDS GALLONS POUNDS

USABLE EACH 604 3926 246 1599 104 676 261 1696.5 as 637
FUEL ) TOTAL 1208 @ Z852 492 3198 208 i3s2 261 1696.5, 196 1274
FULLY EACH 610 3965 252 ie38 106 689 263 1702.5 100 650
SERVICED ( TOTAL 1220 7930 504 3276 212 1378 268 | 1709.5 200 1300
i e TR
TIPS = PEsA

| Of3wwe— 35:{“2'
l"’fﬂ" |
l Mos&E = ';é‘pé‘ =3 1 .

S

Fils Sump= 127%

Based on 6.5 Ib per gallon, (STANDARD DAY)

DATA AS OF: 25 NOV 1857

2365 US GALLONS
TOTAL USABLE FUEL
15,372.5 POUNDS

B ——

The weight of fuel required
to fill tanks completely may
differ from one filling to another
because of the effect of temperature
variation on fuel density.

DATA BASIS: CALIBRATION
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crossfeed line allows fuel from both systems to feed
through one main fuel line during single-engine opera-
tion, or allows fuel from one system to supply both en-
gines if the other fuel system fails. Fuel for afterburner
operation flows from the sump tank afterburner booster
pump through a turbine-driven engine-mounted pump
and afterburner fuel regulator to the afterburner mani-
fold. In an emergency, the pylon tanks may be jettisoned,
and wing tip fuel may be dumped. Only two of the
three fuel compartments in the tip tanks can be dumped;
fuel in the forward compartment (approximately 200
gallons) cannot be dumped. For a detailed discussion of
fuel system operation, refer to Section VII; for fuel
specification and grade, see figure 1-45.

Booster Pumps.

Each fuselage sump tank contains two booster pumps,
one for normal operation and one for afterburner op-
eration. The normal booster pump operates continuously
during normal fuel sequencing; the afterburner booster
pump starts and operates only when afterburning is se-
lected. Each of the wing tanks contains one booster
pump. The wing tank booster pumps are controlled
automatically by a float switch in the tip tank and by
switches on the pilot’s fuel control panel. The tip tank
switch on the fuel control panel can be placed at OFF to
start the wing tank booster pumps if the tip tank float
switch fails. The nose tank contains two booster pumps
which operate simulraneously to pump fuel to either or
both engines when the fuel in either sump tank reaches
a predetermined low level. Moving either fuel selector
switch to NOSE TANK position will also start both nose
tank booster pumps operating. For additional informa-
tion on fuel system management, refer to Section VIL

Low-Pressure Fuel Filter De-Icing System.

A de-icing system is provided for the low-pressure fuel
filter on each engine. Should water particles in the fuel
freeze on the filters and restrict fuel flow, alcohol can
be pumped into each filter, For alcohol specification see
figure 1-45; for complete description and operation of
this system, refer to Section IV.

Pylon Tank or MB-1 Rocket Jettison System.

The pylon tanks can be ejected or, in an emergency,
released manually. The ejection system in each tank
pylon includes an ejector mechanism, consisting of an
electrically ignited propellant charge. When the pylon
tanks are ejected, 28-volt dc power ignites the pro-
pellant charge which releases the attaching hooks and
actuates an ejection piston which forcibly ejects the
tanks clear of the airplane. When the tanks are man-
ually released by pulling the external stores emergency
release handle, they fall by gravity alone. The pylon
tanks may be ejected singly or in salvo, or released in
salvo by pulling the emergency release handle. The
ejection system in each MB-1 rocket pylon consists of
explosive-type jettison bolts. MB-1 rockets may be elec-
trically jettisoned singly or in salvo., When the MB-1

1F-8%9J-1
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rockets are jettisoned, 28-volt electrical current ignirtes
the explosive charge which shatters the bolts and the
MB-1 rockets drop free. When MB-1 rockets are jet-
tisoned, they drop by gravity alone.

If pylon tanks are manually or electrically re-
leased, minor damage to the airplane may
occur.

Tip Tank Fuel Dump System.

Each tip tank has a 28-volt dc motor-driven dump valve
in the tip tank tail cone for dumping fuel, under pres-
sure, in an emergency. The tip tank dump pressure is
supplied from the engine compressor through the pres-
sure regulator. The fuel is released through an outlet in
the tip tank tail cone. If air pressure is not available, fuel
in the aft compartment of the tip tank may be dumped
by gravity, using the normal dumping procedure as dis-
cussed in Section VIIL.

Note

Tip tank fuel cannot be dumped while the
weight of the airplane is on the wheels because
the main landing gear strut ground safety
switch breaks the tip tank fuel dump electrical
circuit.

Single-Point Fueling System.

For description and operation of the single-point fueling
system, refer to Section IV.

FUEL SELECTOR SWITCHES.

The 28-volt dc rotary-type fuel tank selector switches
(figure 1-17), one for each fuel system, are located on
the fuel control panel, and have the following positions:
ALL TANKS, WING TANKS, NOSE TANK, and OFF.
When the selector switch is at ALL TANKS and the in-
dividual tank switches are at ON (the combination for
normal fuel tank sequencing), the normal booster pump
in the sump tank operates continuously. When the selec-
tor switch is at WING TANKS (with both wing tank
switches at ON), the wing tank booster pumps will op-
erate until the switches are turned to OFF. If either selec-
tor switch, the left one for example, is moved to NOSE
TANK, both nose tank booster pumps will operate, the
lefc sump tank fuel shutoff valve will close, and a shut-
off valve will open in the left branch of the nose tank
fuel line to the left engine fuel control, allowing only
the nose tank to feed directly to that engine. Similar
action will take place to supply nose tank fuel to the
right engine when the right fuel selector switch is
moved to NOSE TANK. When the fuel selector switch
is at either ALL TANKS or WING TANKS position,
and there is fuel in the sump tank, afterburning can be
initiated. For complete information on fuel system man-
agement refer to Section VIIL
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PRESSURE-VACUUM RELIEF VALVE
PRESSURE SWITCH

BOOSTER PUMP

FLOAT SWITCH

MOTOR-DRIVEN VALVE

SOLENOID VALVE (Spring loaded to “CLOSED”’)
BREAKAWAY CONNECTION

FUEL LEVEL SENSING UNIT

mmmm NORMAL FUEL FLOW
11081 ALTERNATE FUEL FLOW
NN CROSSFEED FUEL FLOW
BN COMPRESSOR AIR

—  ELECTRICAL ACTUATION

[*=] CcHECK VALVE
@555 SINGLE-POINT FUELING

NOTE: . :
Left electrical circuits same as shown on right side.
For normal positions of valves and controls during

various fuel flows, see figure 7-1.

BOBIZE

=0

3 From engine compressor

PRESSURE
REGULATING
VALVE

* Provisions only

NOTE:
The fuel in the forward compartment of
each tip tank (approximately 200 gallons)
cannot be dumped and only approximately
the last 300 gallons of fuel in each tank can
be gaged.

SnnEeetawes
CROSSFEED SWITCH

NOTE: @) o
Tank vent lines (not shown) overboard at "I

F ” E l the following points: Left wing tanks, nose, o
and sump tanks —underside of left wing; 28-volt d-¢ bus

right wing and sump tanks — underside of

S yS T[ M right wing; tip tanks—aft section of each To engine fuel control system
tank.

JA9E
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PILOT'S MISCELLANEOUS
CONTROL PANEL

ME ALTITUDE START
CABIN TEMFE

MOM. MOM.

e W INC
® 4 DEC
"Pﬁ_-;ﬁ

PILOT'S COCKPIT—LEFT SIDE

J-208

Figure 1-16.

After positioning the selector switch at any
position, allow at least 3 seconds to e -
fore selecting. another position. This will pre-
clude any possibility of the affected fuel sys-
tem motor valves being reversed in midcycle,
which will shorten valve life.

FUEL TANK SWITCHES AND INDICATOR LIGHTS.

An individual tank switch and a tank indicator light
(figure 1-17), both operating on 28-volt dc and located
on the fuel control panel, are provided for each tank ex-
cept the fuselage sump tanks. (Sump tank indicator
lights and their function are discussed in a later para-
graph.) The switches control individual tank operation
and the lights indicate a tank-empty condition or a wing
tank booster pump failure if the corresponding tank
switches are at ON. For each tank to feed in sequence,
the corresponding tank switch must be at ON. When a
pylon tank or tip tank empties (tank indicator light
burning), moving the rank switch to OFF turns off the
tank indicator light and switches the empty tank capaci-
tor into the fuel gage system; when a pylon tank or tip
tank fails to feed with fuel remaining in the tank (tank
indicator light not burning), turning the tank switch to
OFF starts the next tank feeding in sequence. The wing
tank switches control the corresponding wing tank
booster pumps and the wing tank empty lights. When
the wing tanks are feeding in automatic sequence and a
wing tank indicator light comes on ( indicating an
empty tank or a drop in wing tank booster pump pres-
sure), turning the corresponding switch to OFF turns off

1-22

the booster pump and the indicator light. One or both of
the wing tank switches must be in the ON position for
the related sump low-level light circuit to be armed.

Note

When a wing tank indicator light comes on to
indicate an empty tank, a small amount of fuel
remains because of the relatively flat shape of
the tank. This fuel will be pumped at a re-

duced rate for approximately 5 minutes if the

tank switch is lefc at ON.
g

After positioning the selector switch at any
position, allow ar least 3 seconds to elapse be-
fore selecting another position. This will pre-
clude any possibility of the affected fuel sys-
tem motor valves being reversed in midcycle,
which will shorten valve life.

CROSSFEED SWITCH.

A crossfeed switch (figure 1-17) is located on
the fuel control panel. This switch operates on
28-volt dc, has ON and OFF positions, and opens
and closes a valve in the crossfeed line which
connects the main fuel lines of each system. The
switch is normally at OFF and the crossfeed
valve is closed. The crossfeed switch is moved
to ON at any time it is desirable to use the fuel
in both systems to feed one engine or to operate
both engines on the fuel from one system.

Changed 15 June 1965
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ENGINE FIRE SELECTOR SWITCHES.

There are two guarded engine fire selector
switches (figure 1-38) located on the pilot's right
vertical conscle. Actuating either switch closes
the de motor-operated main fuel line valve to the
engine in the related fuel system and arms the
circuit to the fire extinguishing agent discharge
switch. These switches operate on 28-volt dc.

EXTERNAL STORES JETTISON SWITCHES
AND RELEASE HANDLE.

Pylon Tank or Special Weapon Jettison Swi_t'shes.

Two guarded tank or special weapon jettison sw1tcl;1§§

(figure 1-10) are located on the armament control
panel on the pilot's center pedestal and are powered
by the primary 28 —volt de electrical sysbem. These
tanks or MB =1 roq}gq;s_ selectively. When the safety
wire is broken and the guard on the jettison switch

marked L is raised, the switch lever (spring-loaded

PILOT'S LEFT CONSOLE

 FUEL ACCESSORY
CONTROL PANEL

FUEL CONTROL PANELS

1F-89J-1
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to center OFF position) can be momentarily raised,
jettisoning the external store on the left MB~1 rocket
or tank pylon. In order to jettison the store on the
right MB-1 rocket or tank pylon, the same pro-
cedure should be used on the switch marked R.

Special _Weapnn and Tank Jettison Button.

A pushbutton-type 28-volt de special weapon and
tank jettison button (figure 1-9), located on the
pilot's left vertical console, enables the pilot to
jettison either pylon tanks or MB-1 rockets s:;mﬂgel—

€0 en this switch is depressed the jet-
tison propellant charge in each tank pylon or the ex-
plosive bolts in each MB-1 rocket pylon are ignited,
jettisoning the stores. A positive safety guard has
been installed over the special weapon and tank jet-
tison button. The guard should be safety wired in
the safe position.

Figure 1-17,
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In the event of complete electrical
failure, there is no method of jet-
tisoning the special weapons after
the battery is discharged. If jet-
tisoning is necessary, it should be
accomplished as soon as possible
after loss of the d-c¢ generators.

External Stores Emergency Release Handle.

The external stores emergency release handle (fig-
ure 1-8) is stowed on the pilot's left console just
outboard of the throttle quadrant. The handle is
linked by cables and bellcranks to the bomb shackle
release in each tank. When the handle is pulled with
a force of about 50 pounds to its limit of travel (ap-
proximately 7 inches from its stowed position), the
pylon tank shackles will be tripped simultaneously
and both pylon tanks will drop by gravity.

CAUTION

When pylon tanks are jettisoned
manually, minor damage to the
airplane may result.

TIP TANK FUEL DUMP BUTTON.

A tip tank fuel dump button (figure 1-17) on the fuel
accessory control panel is used to dump the tip tank
fuel. Pressing this button operates a time-delay

relay, operating on 28-volt de, which opens both tip

1-24
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Do not attempt to dump fuel during rocket firing
because of the fire hazard.

tank dump valves for approximately 75 seconds.
The normal time required to d a full tip tank
is_approximately 60 seconds. Only fuel in the aft
and center compartments of the tanks can be
dumped. Fuel in the forward compartment (ap-
proximately 200 gallons) cannot be dumped. Be-
cause of the aft location of the dump valves, the
tanks cannot be completley drained during decelera-
tions or dives. For complete drainage, the air-
plane must be in level or climbing flight. Tip
tank fuel cannot be dumped while the weight of the
airplane is on the wheels. s

Changed 15 October 1963
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PILOT'S INSTRUMENT PANEL

FUEL QUANTITY GAGES

J-22A

Figure 1-18.

Changed 15 October 1963 1-24A/1-24B
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FUEL QUANTITY GAGES AND FUEL GAGE
TANK-SELECTOR SWITCH.

Three fuel quantity gages (figure 1-18) operating on
115-volt single-phase ac, and a five-position fuel gage
tank-selector switch operating on 28-volt dc, all located
on the pilot’s inscrument panel, enable the pilot to check
the fuel quantities in the entire fuel systemm the in-
dividual tanks. When the gage “tank selector is turned to
ALL, the right and left quantity gages indicate in pounds
the tortal fuel available to the engines in the right and
left systems. When the rank selector is turned to SUMP,
INBD WING, or OUTBD WING, the left and right
gages will show the quantity of fuel in the selected
tanks. When the tank selector is turned to a TIP or ALL
selection the left and right gages will indicate full tanks
until approximately 300 gallons (1950 pounds) of tip
tank fuel have been consumed. The gaging system then
gages remaining fuel in a normal manner. The nose tank
gage indicates only the quantity of fuel in the nose tank
and is not affected by the gage tank-selector switch. (Py-
lon tank fuel quantities are not included in the fuel gage
system.) The fuel quantity gaging system is the electri-
cal capacitance-type employing tank units that praduce
electrical signals proportional to the fuel level at each
tank unit. The tank units are calibrated individually
to match the shape of the particular tank so that the
signal when amplified and fed through a bridge circuit
will give a linear reading on the gage indicator regard-
less of the varying cross-sectional area of the tank at
different fuel levels. The tank units are compensated
for changes in temperature and fuel density so that any
variation in accuracy due to these factors is negligible.
The right and left fuel quantity gage systems include
totalizers that add the quantity indications from the
various fuel tanks in either the right or left systems and
show a toral usable fuel quantity on the corresponding
gage (with the exception of the “top” 300 gallons of
fuel in each tip tank). The switch setrings that will pro-
vide this indication are as follows: fuel selector switch
at ALL TANKS; fuel gage tank-selector switch at ALL;
individual tank switches at OIN unless tanks are known
to be empty or contain fuel that is unusable due to fuel
system malfunction. (If either case is true, the tank
switch for the affected tank should be turned to OFF.)

Note

On Group 35 airplanes, tip tank fuel will be
included in the total fuel quantity when the
tip tank switch is at OFF, provided the pylon
tank switch is at ON and fuel is in the pylon
tank. On Group 40 and subsequent airplanes,
the tip tank switch must be at ON to read tip
tank fuel.

To verify that the gages are operating, each fuel quan-

tity gage is provided with a button-type press-to-test
SWHCH_, Tocated above ¢ each gage. Pressing one of these

test switches causes the needle of the related gage to
swing to the lower side of the dial to an off-scale posi-

tion, showing that the gage system is energized. Re-

Changed 15 October 1963
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leasing the switch burtton causes the needle to return
to its original position, indicating proper function-
ing of the fuel quantity gage system.

SUMP LOW-LEVEL WARNING LIGHTS.

There are two sump low-level warning lights (figure
1-18) on the pilot’s instrument panel. The lights oper-
ate on 28-volt dc and serve to indicate when the sump
fuel is below the two-thirds full level. A light is armed
only when one or both corresponding wing tank
switches are at ON. Each light is connected to a float
switch in the corresponding sump-tank. When the fuel
in a sump tank drops to about 450 pounds remaining,
the | float switch closes and turns on the related warning
llght ‘The 1Ight will go out when the sump tank has

_been replenished to the two-thirds full Jevel.

WARNING

It is possible to encounter a double flameout
without getting sump low:level warning light
1nd1cat10ns if all four wing tank booster pump
switches are at OFF, since the switches will
dlsarm the lights when placed at OFF.

="

NOSE TANK WARNING LIGHTS.

A single nose tank fuel reserve red warning 11g{ht (fig-
ure 1-18) on the pilot’s instrument panel _illuminates
when only 1220 pounds of fuel remain in the nose tank.

This is approximately 10 percent of the airplane’s total
fuel (excluding pylon tank fuel). Two nose tank warn-
ing lights (figure 1-17), operating on 28-volt dc, are
located on the tuel control panel to indicate the failure
of the nose tank booster pumps or the valves in the fuel
line from the nose tank to the engines. For details on
identifying trouble indicated by these lights, refer to
Section VII. These lights operate on 28-volt dc.

ELECTRICAL POWER SUPPLY SYSTEMS.

One direct-current system and three alternating-current
systems supply the electrical power. The 28-volt dc

system obtains power fr ee engine-driven genera-

tors, one on the left engine and two on the right e engine.
A 24-volt, 36 ampere-hour storage battery in the nose
serves as standby for the dc circuit. The dc generator
on the left engine and one of the dc generators on the
right engine also function as starters. Full generator
output is reached at 35% engine rpm. Alternating
current is suppl1ed b_y a_constant-frequency 115-volt
ac smgle -phase (power) inverter system, a constant-
frequency 115-volt ac three-phase (instrument) invert-
er system, and a variable- -frequency 200/115-volt ac
three -phase . alternator. system. Each inverter system has
two inverters. All four inverters, two for each system,
are powered by the primary 28-volt dc bus. A variable-
frequency alternator mounted on the left engine sup-
plies power for the 200/115-volt ac three-phase al-
ternator system. The alternator supplies current at
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frequencies ranging from 380 to 900 cycles, depending
on engine speed, for heating systems and sighting
equipment. External power receptacles for the 28-volt
dc system and 115-volt ac alternator system are on the
right engine air intake duct. The 28-volt dc external
power recepracles are used for ground operation and
starting; the 115-volt ac external power receptacle is
used for ground operation only.

Electrically Operated Equipment.

For complete reference of power distribution to elec-
trically operated equipment, see figure 1-19.

Exiernal Power Receptacles.

Three external power receptacles (figure 1-3) are located
on the right engine air intake duct. The top recep-
tacle is for 28-volt dc starting power only. The center
receptacle is for external power to the 28-volt dc dis-
tribution bus. The lower receptacle is for external 115-
volt ac power.

28-VOLT DC SYSTEM.

The 28-volt dc system obtains power from three en-
gine-driven generators, one on the left engine and two
on the right engine. The dc generator on the left en-
gine and one of the dc generators on the right engine
function as starter-generators, cranking the engines un-
til thﬂmmmm rops to about 200 amperes (ap-

tors_af_ter engme s_peecl reaches 78% rpm. Three bus bars
provide for distribution of direct current; a battery
bus, a primary bus, and a secondary bus. When the
engines are being cranked, reverse-current relays dis-
connect the dc generators from all but the starter bus.
When the engines are operating, the three dc genera-
tors supply both the primary bus and the secondary
bus, and the two bus bars are interconnected by a bus-
tie relay. Failure of any two generators will separate the
two buses and the remaining dc generator will supply
power to the primary bus only. A 24-volt, 36 ampere-
hour storage battery is connected in series to the main
28-volt dc bus through the battery relay. If the 28-volt
dc generator system fails, the battery will operate es-
sential 28-volt dc equipment for a limited time. If an
emergency start is necessary, with only one 28-volt dc
external power source available, an emergency bus-tie
relay (through the starting power switch) connects
the main 28-volt dc bus (energized by plugging exter-
nal power into the lowest dc receptacle) to the starter
bus. With the exception of the battery switch on the
pilot’s right vertical console, all controls and indicators
for the 28-volt dc system are on the pilot’s right con-
sole.

Battery Switch.

The battery switch (figure 1-11), located on the pilot’s
right vertical console, connects the battery bus with
the 28-volt dc primary bus and has ON and OFF posi-
tions. When the switch is at ON, the battery bus is
connected to the 28-volt dc primary bus. When the
28-volt dc system is operating and the battery switch
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is ON, the bartery is being charged. When the switch is
at OFF, the circuit connecting the battery bus to the pri-
mary bus is broken.

z CAUTION

The battery switch must not be turned to ON
when the external 28-volt dc srarting power
supply is being used to start the engines, as
damage to the battery will result.

PN

28-Volt DC Voltage Regulator Rheoastat Knobs.

Three voltage regulator rheostat knobs (figure 1-12),
one for each 28-volt dc generator, are located under a
hinged cover next to the 28-volt dc indicator and con-
trol panel on the pilot’s right console. The 28-volt
dc generator volrage output can be increased or de-
creased by turning the voltage regulator rheostat knobs
toward INCR or DEC. The voltage regulators are
normally preset on the ground by qualified mainte-
nance personnel and should not be readjusted in flight
unless the voltage output is abnormal.

28-Voli DC Generator Switches.

For each 28-volt dc generator there is a guarded gen-
erator switch (figure 1-22) located on the 28-volt dc
control panel. The function of these switches is to con-
nect the corresponding generator to the 28-volr dc pri-
mary bus and to reset the overvoltage relay after an
overvoltage condition has occurred. The switch positions
are ON, OFF, and RESET. The switch is spring-loaded
to OFF from the RESET position. Placing the switch
at ON connects the generator to the primary bus; at
OFF it disconnects the generator from the bus. The
RESET position is used as follows: if the voltage of a
generator becomes excessive, an overvoltage relay opens
the generator field circuit and causes generator voltage
to drop to zero. As the voltage drops, a reverse-current
cutout relay disconnects the generator from the pri-
mary bus. To return the generator to service, the switch
must be placed momentarily at RESET. A circuit is
then completed to the generator field, and generator
voltage builds up to normal. Then the switch can be
placed at ON to complete the circuit between the gen-
erator and the 28-volt dc bus. If the overvoltage con-
dition persists (as indicated by the warning light again
coming on), voltage can be reduced to the correct
value by first placing the generator switch at OFF, then
turning the voltage regulator rheostat knob toward
DEC (counterclockwise). INext, the generator switch
must be placed momentarily at RESET, then returned
to OFF. With the switch at OFF, the voltage regulator
rheostat knob should be adjusted so that the voltmeter
reads 28 volts. Then the generator switch can be placed
at ON to put the generator back into service.

28-Volt DC Generator Warning Lights.

Each generator has a 28-volt dc generator-off warning
light (figure 1-22) located on the 28-volt dc control
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ELECTRICAL POWER DISTRIBUTION

BATTERY BUS

Energized by battery at all times, by 28-volt

d-c bus when battery switch is at ON.

CANOPY OPERATION

BATTERY
. PYLON STORES JETTISON
BATTERY SWITCH
28-VOLT D-C PRIMARY BUS
WARNING LIGHT Energized by generators or external power
= RHEOSTAT KNOB

units; connected to battery bus when

GENERATOR SWITCH
B ON

battery switch is at ON.

AFTERBURNER CONTROL ‘

ALTERNATOR AND INVERTERS CONTROLS
ANTI-ICING CONTROL

LEFT ENGINE
STARTER-GENERATOR LOADMETER ATTITUDE INDICATOR
| y CABIN TEMPERATURE CONTROL
PRI BUS - COMMUNICATIONS EQUIPMENT
| SEC RH i EMERGENCY SIGNAL SYSTEM
VOLTMETER AND S ENGINE FIRE WARNING SYSTEM
SELECTOR SWITCH | RH' ENGINE OVERHEAT WARNING SYSTEM
| GEN ENGINE SCREENS
oFF NO. 2 FIRE EXTINGUISHING SYSTEM
WARNING LIGHT ] I | L Fis
FLIGHT COMPUTER CONTROL

FREE AIR TEMPERATURE GAGE

FUEL FILTER DE-ICE SYSTEM

FUEL SYSTEM AND CONTROLS

HYDRAULIC RESERVOIR TEMPERATURE CONTROL
HYDRAULIC SUPPLEMENTAL PUMP—LEFT SYSTEM
IFF

RIGHT ENGINE
NO. e - : IGNITION CONTROL
STARTER-GENERATOR INSTRUMENT PANEL VIBRATORS

: RHEOSTAT KNOBS | GENERATOR LOADMETERS INTERIOR AND EXTERIOR LIGHTING
SWITCHES LANDING GEAR LEVER SAFETY SOLENOID

LANDING GEAR POSITION INDICATORS
LANDING GEAR WARNING SYSTEM

MA-2 SUIT VENTILATION (SOME AIRPLANES)
NOSE WHEEL STEERING CONTROL

DXYGEN WARNING SYSTEM

PITOT TUBE HEATERS

POD DOORS AND VENT HEAT CONTROL

RADAR SYSTEM | RADIO t:nsPlcSh
RADIO NAVIGATION EQUIPMENT F MARKEZ RESELN
VHF NAVIGATION
ROCKET FIRING CONTROL BLIDE SLOPE
STARTER (WHEN EMERGENCY STARTING TACM

POWER SWITCH IS ON)
STARTER CONTROL

z : TRIM CONTROL

=] d-c generators are operating. TURN AND SLIP INDICATOR
WINDSHIELD HEAT CONTROL
WINDSHIELD WIPERS

BUS-TIE RELAY
Energized when two or more

57— - @ = : 28.VOLT D-C
£ N SECONDARY BUS

EXTERNAL POWER UNIT
2500-VA SINGLE-PHASE INVERTER CONTROLS
FROM 28-VOLT D-C GENERATOR CONTROL CIRCUITS

J23(F

Figure 1-19. (Sheet 1 of 3)
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- ELECTRICAL SYSTEM LOAD DISTRIBUTION TABLE

FOWER SOURCE LOST

' INVERTERS:
[ " 1. POWER
ca. 115-volk a-c
single-phase
B250-va (main}

b. 115-volta-c
single-phase
2500-va (spare}

~ EQUIPMENT LOST

AFTEREURNER SPEED-SENSING
SWITCH .

CABIN AIR TEMPERATURE
CONTROL

ENGINE IGNITION

ENGINE INSTRUMENTS

FUEL QUANTITY GAGE SYSTEM

SIDESLIP STARIITY
AUGMENTER

WHF RAVIGATIOK
TAGAN
HADAR

GLIDE SLOPE RECEIVER

NADAR

WINDSHIELD TEMPERATURE
CONTROLLER

AUTOPIOT

DIRECTIOHAE INDICATOR
{SLAVED)

FLIGHT COMPUTER

FIRE CONTROL SYSTEM

EQUIPMENT PICKED UP i
AUTOMATICALLY :

DIRECTIOMAL INDICATOR
(SLAVER) - )
FLIGHT CRPUTIR

VHF NAV.

EQUIPMENT PICKED UP
MANUALLY

Lo b ey e

By manuclly selecting
emergency operaiion,
the 2500-va { spare)}
inverter will supply
power to uli
equipment normally
powered by the
2250-ve (main)
inverter.

EQUIPMENT LOST
PERMAMNENTLY

Power to the fire
control system aend
autopilot wifl be cut
off when power from
the spare inverler is
shifted to the essentiol 228
bus upon selecting &
emergency operation,

GLIDE SLOPE RECEIVER
HADAR

WINDSHIELD TEMPERATURE
CONTROLLER

AUTOPLOT

FRE CONTROL SYSTEM

TACAN

2. INSTRUMENT
= a. 115-volk a-c
" three-phas
500-va (main)

ATTITUDE INDICATOR

Only one inverter,
main or sparé,
operates at a time.
I one fails, select
the other.

ALTERNATOR:

200/115-volt a-¢
three-phase

HALAR
TACAN
FI3 WNTERRDGATOR

FIS INTERROGATOR
FUEL VEMT DE-ICE HEATERS
£

HADAR HEATER

RADAR

RADOME ANTI-ICING FLUID
HEATER

WINDSHIELD DECE HEATER
FIS TRANSFONDER
IFF

§ WINDSHIELD DEFDG HEATER

r FI5 TRAMSPOMNDER

IFF
WINDSHIELD DEFOG HEATER

FIS INTERROGATOR
FUEL VENT DE-ICE MEATERS

NADAR HEATER
RADAR
RADOME ANTHICING FAUID

" HEATER
WINDSHIELD DEICE REATER

GENERATORS:
a. [ne 28-voft
d-¢ peosrztor

b Two 28-volc

Nona
2500 VA
Single-Phase
Inverter, See 1.h.

None
2500 VA
See ‘1.b.

ampere-hour
storage

112503
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MNONE
{ The battery serves as
standby for d-c circuit
drering flicht. )

Figure 1-20.
Changed 15 June 1865
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{(Some airplanes)
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Figure 1-21.
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NOSE SECTION—RIGHT SIDE

RADAR OBSERVER'S COCKPIT—LEFT SIDE

RADAR OBSERVER'S COCKPIT—RIGHT SIDE

CIRCUIT BREAKER PANELS (rreicar)

311520
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28-VOLT D-C
CONTROL AND
INDICATOR PANELS

1F-89J-1

——— 58 VOLTS oe
71, | LOADIND A »

L H
|I |I

PILOT'S RIGHT CONSOLE

g

Figure 1-22,

panel. These lights are marked “Gen Off.” The func-
tion of these lights is to warn the pilot when the cor-
responding generator is disconnected from the 28-volt
bus. Each light, powered by 28-volt dc through a con-
nection with the generator reverse-current cutout relay,
illuminates when the 28-volt dc bus is energized and
the generator is out of service (not connected to the
primary bus). Specifically, the light will come on under
the following conditions: before starting engines when
the battery switch is placed at ON or an external source
of dc power is applied to the airplane, when the engines
are operating but the generator switch is at OFF, or
when the generator has been automatically discon-
nected because of an overvoltage condition.

28-Volt DC Circuit Breakers.

Most of the 28-volt dc electrical circuits (all except
a few emergency circuits) are protected by push-pull
circuit breakers (figure 1-21) on four circuit breaker
panels: one on the pilot’s left console, one on the pilot’s
right console, and one on the left and one on the right
side of the radar observer’s cockpit. When there is an

1-34

overload in a circuit, the circuit breaker will pop out
and the circuit will be opened. The circuit can be closed
by pushing in the circuit breaker, or the circuit can be
opened manually by pulling out the circuit breaker.

28-Volt DC Loadmeters.

Three loadmeters (figure 1-22), one for each generator,
are located on the 28-volt dc control and indicator
panel on the pilot’s right console. The loadmeters indi-
cate the proportion of generator rated output being
used.

28-Volt DC Voltmeter and Voltmeter Selector
Switch.

A voltmeter and a voltmeter selector switch (figure
1-22), on the 28-volt dc indicator panel on the pilot’s
right console, provide a means of determining genera-
tor voltage output. The selector switch has LH GEN,
RH GEN NO. 1, RH GEN NO. 2, PRI BUS, SEC BUS,
and OFF positions. When the switch is turned to one
of the three generator positions, the voltmeter indi-
cates the output of the generator selected. When the
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switch is turned to PRI BUS or SEC BUS, the volt-
meter indicates the voltage being supplied to the bus
selected. When the switch is OFF, the circuits to the
voltmeter are open and the voltmeter reads zero.

Note

Whenever the engines are operating, the volt-
meter will indicate a voltage from each 28-volt
dc generator whether the generator switch is
at ON or at OFF, unless the generator field
circuit has been broken by action of the over-
voltage relay or by generator failure. The
loadmeter, however, will indicate load only
when the generator switch is at ON and power
is being supplied to the 28-volt dc primary
bus.

AC INVERTER SYSTEMS

Alternating current is supplied by two 115-volt ac in-
verter systems: single-phase (power) system and a
three-phase (instrument) system. Each system has two
inverters powered by 28-volt dc. In the single-phase
inverter system, a 2250-vA (main) inverter and a 2500-
VA (spare) inverter supply current to three buses: an
essential (primary) bus, a secondary NO. 1 bus, and a
secondary NO. 2 bus. (See figure 1-19.) During normal
operation, both single-phase inverters_operate—at—the
§ same time; the 225 0-vA inverter powers the essential bus

INVERTER CONTROL PANEL (rvvicar)

Section |

Etld’tﬁg_lLOO-VA inverter powers the secondary NO. 1
and the NO. 2 buses. If the 2250-vA single-phase inverter [ ]

fails during normal operation, a.red. warning light will

come on to_indicate that the essential bus is not ener-
gized. Then by manually selecting

selecting emergency opera-
tion, the 2500-VA inverter, by means _gf's?_réird_- transfer
rélay; will power the essential bus and the secondary
NO. 1 bus; the secondary NO. 2 bus will not be ener-
gized. If the 2500-VA inverter fails during normal oper-
ation, the 2250-VA inverter will continue to power the es- j§
sential bus; the two secondary buses will not be ener-
gized. The secondary NO. 1 bus, in addition to carrying
its normal load, also supplies power to the auxiliary ac
bus (normally powered by the alternator) in case the
alternator fails. In addition to the equipment operating
directly from the secondary NO. 2 bus, the gyrosyn
compass system and the flight computer are powered
through a phase converter by the secondary NO. 2 bus.
The phase converter changes single-phase to three-
phase current. If the secondary INO. 2 bus is not ener-
gized, as would occur if either one or both of the single-

hase inverters fail, a load-transfer relay will automatic-
ally shift the load of the gyrosyn compass system and
the flight computer to_the three-phase (instrument)
inverter system. In the three-phase (instrument) in-
verter system, both main and spare inverters are
rated at 500 volt-amperes. Only one inverter (main or
spare) operates at a time. Normall only the attitude
indicator is powered by the three-phase inverter system;
however, if the secondary NO. 2 bus of the single-phase
inverter system is not energized, then the three-phase
system will automatically supply power to the gyrosyn
compass system and the flight computer. Operation
of either main or spare three-phase inverter is manu-
ally selected. A red warning light comes on_ if _the
selected three-phase inverter fails. All controls and in-
dicators, except the ac voltmeter and voltmeter selec-
tor switch for both the single-phase and three-phase
inverter systems, are mounted on one inverter control
panel (figure 1-23) located on the pilot’s right console.

PILOT'S RIGHT CONSOLE

J-258

Figure 1-23.

Changed 15 June 1965
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The voltmeter and volimeter selector switch,
which serve both inverter systems and alterna-
tor system, are located in the radar observer's
cockpit on the alternator comtrol panel. All
equipment powered by the single-phase inverter
system is protected by circuit breakers located
on a panel mounted on the right side of the
bulkhead aft of the pilot's seat. All four in-
verters are powered by the primary 28-volt dec
bus; however, the control circuit for the 2500-VA
single-phase inverter receives its power from
the secondary 28-volt dc bus (energized when
two or more 28-volt dc generators are operating).

Single-Phase (Power) Inverter Switch

A 28-volt dc switch (figure 1-23) on the inverter
control panel provides a means of selecting nor-
mal or emergency operation of the single-phase
inverter system. The switch has three positions:
NORMAL, OFF, and EMER.. When the switch is
placed at NORMAL, a circuit is completed from
the 28-volt dc bus and both the 2250-VA (main)
2500-VA (spare) single-phase inverters operate:
the 2250-VA inverter supplies power to the essen-
tial bus and the 2500-VA inverter supplies power
to the secondary NO. 1 and NO. 2 buses. When
the switch is placed at EMER, the 2500-VA in-
verter supplies power to the essential bus and
the NO. 1 secondary bus; the NO. 2 secondary
bus will not be energized and the 2250-VA in-
verter will not operate. The EMER position
should be used only when the 2250-VA inverter
fails. I emergency operation is selected when
the 2500-VA inverter fails, all single-phase buses
will be without power. I both the 2250-VA and
the 2500-VA inverters fail, as would be indicat-
ed by the "Essential Bus' warning light burning
when the switch is placed at both NORMAL and
EMER, the switch should be placed at OFF.
When the switch is placed at OFF, the control
circuits from the 28-volt dc primary bus to the
single-phase inverters are broken. Both single-
phase inverters and the control circuit for the
2250-VA inverter receive their power from the
28-volt de primary bus; the control circuit for
the 2500-VA inverter receives its power from
the 28-volt dc secondary bus (energized when
two or more 28-volt dc generators are operat-

ing).

1-36
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Single-Phase 2500-VA Inverter Ground Test

Switch.

A 28-volt de guarded switch (figure 1-23) on the
inverter control panel provides a means of operat-
ing the single-phase 2250-VA main inverter in-
dependently of the 2500-VA spare inverter for
ground testing purposes. The switch is marked
2500-VA INVERTER - GROUND TEST ONLY and
has ON and OFF positions. When the switch is
at ON (guard down), with the single-phase invert-
er switch at NORMAL, both single-phase invert-
ers operate. When the switch is at OFF (guard
raised), with the inverter switch at NORMAL,
only the main inverter will operate. The 2500-
VA spare inverter can be operated independently
of the main inverter by placing the inverter switch
at EMER.

< CAUTION

The ground test switch is for maintenance
purposes only. Do not use it in flight.
If the switch is placed at OFF during nor-
mal operation, all equipment powered by
the secondary NO. 1 and NO. 2 buses
will become inoperative.

Three-Phase (Instrument) Inverter Switch

A 28-volt dc switch on the inverter control panel
is used to select either the main or spare three-
phase inverter. The switch has three positions:
MAIN, SPARE, and OFF. When the switch is
placed at MAIN or SPARE, a circuit is completed
from the 28-volt dc bus to the corresponding in-
verter. When the switch is at OFF, both main
and spare inverters are inoperative. A red
warning light illuminates if the selected inverter
(main or spare) is not operating, or if the in-
verter switch is at OFF.

Single-Ph ase (Power) Inverter Warning I._ight.

A red warning light (figure 1-23) on the single-
phase portion of the inverter control panel in-
dicates when the essential bus of the single-phase
inverter system is not energized. The light is
marked "No AC Power - Essential Bus' and
operates on the 28-volt de. If the light comes
on while the single-phase inverter switch is at

Changed 15 June 1965
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NORMAL, the switch can be moved to EMER so
that the 2500-VA inverter will supply power to
the essential bus. As soon as the essential bus
receives power, the light will go out. The light
will stay on when the switch 1s at OFF.

Three-Phase (Instrument) Inverter Warning Light

A red warning light (figure 1-23), marked 'No
AC Power' and located on the three-phase por-
tion of the inverter control panel, comes on if
the selected (main or spare) three-phase invert-
er is inoperative or if the inverter switch is at
OFF. The light operates on 28-volt de.

T.0. 1F-89J-1

AC Voltmeter and Selector Switch.

One voltmeter is provided for both the inverter systems
and the alternator system. This voltmeter, with its
selector switch (figure 1-24), is located on the radar
observer’s alternator control panel. For a complete dis-
cussion on the voltmeter and selector switch, see para-
graph entitled AC Voltmeter and Selector Switch in-
cluded in subsequent discussion on the ac alternator
system, this section.

AC ALTERNATOR SYSTEM.

A variable-frequency alternator, driven by the left en-
gine, supplies three-phase 115-volt ac to two buses: the
alternator bus and the auxiliary ac bus. (See figure

ALTERNATOR CONTROL PANELS

Figure 1-24.

1-38
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1-19.) An exciter switch turns on the alternator and an
alternator circuit breaker switch connects the alterna-
tor output to the two buses. Both switches must be
placed at CLOSE momentarily to obtain any alternator
output. If the alternator fails, an auxiliary bus-tie relay
connects the auxiliary ac bus to the secondary No. 1 in-
verter bus. The external power receptacle for the alter-
nator system is the bottom receptacle on the right engine
air intake duct. An external power circuit breaker con-
nects the external power source to the alternator and
auxiliary ac buses when the external power switch is
held momenrarily at CLOSE. Before the external power
switch can be closed, the 28-volt dc external power must
be connected. Tripping the external power switch or
closing the alternator circuit breaker switch trips the ex-
ternal power circuit breaker. A voltmeter and a selector
switch permit voltage readings of the external power,
the alterpator bus, the alternator ac generator, and all
inverter buses, A guarded voltage rheostat can be used
to adjust the voltage output of the alternator. A complete
set of controls for the alternator is on the alternator con-
trol panel on the left side of the radar observer’s cockpit.
The pilot has only an exciter switch, an alternator circuit
breaker switch, and a red indicator light on his alterna-
tor control panel. The pilot's switches and indicator
light parallel those of the radar observer. The red
indicator light comes on to warn that the alternator cir-
cuit breaker is in the tripped position. Fuses for the al-
ternator system are in the forward electrical equipment
section.

Alternator External Power Switch.

The three-position external power switch (figure 1-24)
on the radar observer’s alternator control panel controls
the external power circuit breaker. The switch is spring-
loaded to NEUTRAL from the CLOSE and TRIP posi-
tions. After a 115-volt 400-cycle ac external power
source is connected to the external power receptacle, the
external power switch can be held momentarily at
CLOSE to close the circuit breaker connecting the ex-
ternal power source to the distribution bus. Holding the
switch momentarily at TRIP discontinues external ac
power to the distribution bus. When the alternator cir-
cuit breaker switch is held to CLOSE, it automatically
trips the external power circuit breaker.

Note

Before the external power switch can be closed,
28-volt dc external power must be connected.

Alternator Exciter Switch.

A three-position exciter switch (figure 1-24) on the pi-
lot’s alternator control panel and a similar switch on the
radar observer’s alternator control panel (figure 1-24)
control 28-volt dc circuits to the alternator exciter
relay and provide a means for either crewmember to
turn the alternator on and off. These switches are
spring-loaded to NEUTRAL from the CLOSE and
TRIP positions. When either switch is held momen-
tarily at CLOSE, a circuit is completed from the 28-
volt dc bus to the exciter relay, which in wrn closes

Section |

and turns on the alternator. When the switch is held
momentarily at TRIP, the circuit from the 28-volt dc
bus to the exciter relay is broken; the relay opens and
cuts off alternator output.

0
>
c
=
0
4

at a time w1il result in damage to the alternator
control circuit. The exciter switch should be

actuate ore the circuit breaker swn:ch
""H—-—v--—.n—-——._._.

Alternator Circuit Breuker Swntch und Indicator
Light.

A three-position circuit breaker switch (figure 1-24) on
the pilot’s alternator control panel and the radar
observer’s control panel (figure 1-24) closes or trips the
alternator circuit breaker. The switch is spring-loaded
to NEUTRAL from the CLOSE and TRIP positions.
Holding the switch momentarily in the CLOSE position
closes the circuit breaker connecting the alternator to
the distribution bus and automatically trips the external
power circuit breaker. Holding the switch momentarily
in the TRIP position opens the circuit breaker, discon-
tinuing alternator output to the distribution bus. The
red indicator light to the _right of the circuit breaker
s‘thch in_each cock_plt comes on when the alternator

circuit breaker is in the tnpped pos:non
S OPF

§ CAUTION

Operation of more than one alternator switch
at a time will result in damage to the alternator
control circuit. The exciter switch should be’
actuated before the circuit breaker switch.

Alternator Voltage Rheostat.

A guarded voltage rheostat (figure 1-24) on the radar
observer’s alternator control panel can be used to adjust
the voltage output of the alternator.

AC Volimeter and Selector Switch.

A voltmeter and selector switch (figure 1-24), located on
the radar observer’s alternator control panel, is used to
check the voltage of all ac power systems. The rotary
selector switch has eight positions: OFF, EXT PWR,
PWR INV PRI, PWR INV SEC NO. 1, PWR INV SEC
NO. 2, AC GEN, INST INV, and BUS. When the switch
is at EXT PWR, the voltmeter indicates external ac
power voltage before the external power switch is
closed. When the switch is at PWR INV PRI, PWR
INV SEC NO. 1, or PWR INV SEC NO. 2, the voltme-
ter indicates the voltage of the corresponding single-
phase bus. When the switch is at AC GEN, the voltme-
ter indicates the voltage output of the alternator. When
the switch is at INST INV on some airplanes, the volt-
age indicated is that of the selected three-phase in-
verter (main or spare). On airplanes with GAR-2A

1-39
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missile provisions, the output of the main inverter can
be read during an INST INV selection if the three-
phase inverter switch is at NORMAL; if the inverter
switch is at EMER, the voltage of the spare three-
phase inverter can be read. When the switch is at BUS,
the alternator bus voltage is indicated.

HYDRAULIC POWER SUPPLY SYSTEM.

The complete hydraulic power installation includes a left
system and right system, both powered by engine-driven
pumps, a supplemental electrically driven hydraulic
pump tied into the left hydraulic system, and, on Group
35 airplanes, an emergency wing flap system. (See fig-
ures 1-25 and 1-29.) No interflow can occur between the
left and right systems. The left and right systems oper-
ate at fjfj(l_g_s_l_gl_gd,thg_aggp_emental hydraulic pump at
2500 psi. psi. Each primary-flight control has dual actuating
cylinders, one powered by the left system and one pow-
ered by the right system. If either the left or right sys-
tem fails, the remaining system provides adequate but
limired flight con:rolmmmmm systems

fail, the left hydraulic system supplemental _pump pro-
vides further limited flight control if the left system has
not failed through loss of hydraulic fluid, One pressur-
ized ‘hydraulic reservoir for the left system and one for
the right system are in the forward fuselage section. The
reservoirs are pressurized to prevent the fluid from
foaming at altitude and to maintain a positive pressure
on the inlet side of the engine-driven pumps. During
engine starts, a purge valve, one in each system, by-
passes hydraulic fluid from the pump back to the reser-
voir to reduce the load on the starter. After the engine
starts, the pump puts out more fluid than the purge
valve can bypass. The increase of pressure in the valve
overcomes a spring tension and forces a piston over the
return line to close the valve. System pressure then
builds up to 3000 psi. During cold weather, for ground
op_rration Gnly, the hydraulic fluid in the Ieft and right

A —— Sk

the e fTuid is routed through a restrictor swhich 1 mxs_esb_hthc
temperature of the fluid unnl the correct temperature
is obtained. Refer to f1gure 145 for hydraulic fluid
specification.

LEFT HYDRAULIC SYSTEM.

Operating pressure for the left system comes from an
engine-driven piston-type hydraulic pump on the left
engine and an electrically driven supplemental hydraulic
pump. This sy SM—E@W on
each flight control ol surface, the landing gear, main gear
inboard doors _whe.el_brgl_(gs, wing flaps, speed brakes,
and the n nose.wheel steering system. The left system in-
cludes a pressurized reservoir in the left side of the for-
ward fuselage section, a brake accumulator in the nose
gear wheel well, a handpump and two selector valves in
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the radar observer’s cockpit, and, on Group 35 airplanes,
an emergency wing flap system. The handpump is or-
dinarily used to operate the hydraulic engine hoist sys-
tem. In an emergency the radar observer can recharge
the brake hydraulic accumulator by placing the two se-
lector valves at the proper placard positions and then
actuating the pump handle. The left hydraulic system
supplemental pump is started in three different ways. It
starts automatically either in flight or on_the the ground
whenever brake accumulator. pressure drops below 1100-
800 _psi. A Iandmg gear lever swu:ch also_s starts the

moved to the DOWN posnton in f[1ght, to supply an
additional volume of hydraulic flow to lower the gear.
A strut switch cuts out the landing gear lever switch to
;m ‘continuous pump operatlon while the air-
plane’s weight is on the gear. While in flight or while
taxiing, the pump can be operated whenever additional
left hydraulic system flow is desired by depressing_the
nose wheel steering button, Normally, in flight and
during taxi operations the supplemental pump can be
energized by depressing the nose wheel steering button
and deenergized by releasing the button. However, if
the left hydraulic system pressure switch is automati-
cally actuated, due to excessive use of the wheel brakes
during taxiing, the supplemental pump will be auto-
matically energized and continue to operate until the
left hydraulic system pressure reaches 2200 to 2350 psi,
regardless of the nose wheel steering button position.
The steering and brake systems have first priority on
supplemental _pump | flow so that only the surplus flow
enters the main left hydraulic system. This prowdes
adequate flow on the ground for braking and steering
regardless of other hydraulic system functions, even
with the left engine inoperative. Since braking and
steering are not used in the air, all the flow enters the
left main system when the nose wheel steering button
is depressed or the gear lowered if the brake accumula-
tor is fully charged.

Note

@ The engine hoist system includes two hydraulic
cylinders in the aft fuselage section and a selec-
tor valve in the radar observer's cockpit. The
hoist system is used by ground crew personnel
when engine service is required. The hand-
pump will not maintain sufficient hydraulic
pressure for operation of the flight controls.

@® In the event of a complete 28-volt dc_power
failure, the battery bus must be ON to operate
the supplemental pump.

RIGHT HYDRAULIC SYSTEM.

Operating pressure for the right hydraulic system is sup-
plied by an engine-driven, piston-type hydraulic pump
on the right engine. This system powers one actuating
cylinder of each basic flight control surface. The pres-
surized reservoir for the system is in the right side of the
forward fuselage section.
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mmmmm PRESSURE (Left system) : MECHANICAL ACTUATION
=== PRESSURE (Right system) . CHECK VALVE
ANNAY RETURN (Left system) RELIEF VALVE

RETURN (Right system)

Figure 1-26.
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HYDRAULIC SYSTEM PRESSURE GAGES.

Both left and right systems and the brake accumulator
system have autosya pressure gages (figure 1-10) on the

pilot’s center paﬁml The gages operate on 115-volr
ac from the main or spare power inverter. A pressure
gage (figure 1-8) showing the air pressure in both feft
and right system reservoirs is located above the pilot’s
left console.

FLIGHYT CONTROL SYSTEM.

Hydraulic actuating cylinders controlled by servo valves
operate the control surfaces of the airplane. The servo
valves are in turn controlled by push-pull rods and cable
linkages from the pilot’s stick and rudder pedals. Both
the rudder and elevator on Groups 35 through 45 air-
planes have dual sets of control cables; Group 50 and
‘subsequent airplanes have single rudder and dual eleva-
tor cables. All control surfaces have two Independent
sets of hydraunlic actuarors. One set receives hydraulic
power from the right hydraulic system and the cther
from the left hydraulic system. Either system will give
adequare control for safe flight. Surfaces other thaa.she
rudder operare on the 3000-psi system e. The
rudder acroagi inders aperate on 750 psi obrained
by means of pressure reducers which reduce thé normal
3000-psi system pressute. Since the flight control sur-
faces are fully powered, artificial “feel” has been
provided because no forces are transmitted o the stick
and rudder pedals. A bobweight on the control force
mechanism and a control force bellows, utilizing ram
air pressure, provide additional feel for elevator opera-
tion. The irreversible surface control hydraulic system
prevents the surfaces from moving when the airplane
is not in use; however, the control surfaces will even-
tually droop afrer the airplane is parked without hy-
draulic pressure on the system. 'This is normal and
should cause no alarm, as the control surfaces will
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return to their normal positions when hydraulic power
is applied.

CONTROL STICK.
The coatrol stick (figure 1-27) is conventional with the

. following 28-volt dc switches on the grip: aileron and

elevator trim switch, pylon tanks release button {in- -
operative), firing: trigger (with safety pin and stream-

er), radio mike butron, autopzlot emergency disconnect

switch, and nose wheel steering and left hydraulic sys-

tem supplemental pump button.

RUDDER PEDALS.

‘The rudder pedals are the conventional suspended type
with toe-operated brake pedals. The pedals are adjustable
to the desired position,

RUDDER PEDAL ADJUSTMENT CRANK.

A rudder pedal adjustment crank (figure 1-10) is on the
pilot's center pedestal panel. Rotation of the crank
moves both rudder pedals either forward or aft to the
desired leg position.

ELEVAYOR FEEL SYSTEM.

A control force bellows in the elevator control mech-
anism lends “feel” for elevator movement in proportion
to airspeed. A diaphragm in the bellows is attached so
that 2 movement of the stick in either direction moves
the diaphragm against ram air pressure. In flight, ram
air from the right pitot head creates a pressure oo the
diaphragm which must be overcome to move the stick.
This pressure increases with airspeed, increasing the re-
sistance to control stick movement. When the airplane
is not moving, there is no differential pressure in the
bellows and no bellows resistance to control stick
movement; however, elevator feel is provided by a
spring within the bellows. Additional feel on the con-
trol stick comes from a bobweight attached to the
stick mechanism. When “G" forces are applied to the
airplane, the bobweight tends to move the stick to-
ward the position of 1 “G" flight. The stick force in-
creases as the “G” force becomes greater,

FLIGHT CONTROL TRIM SYSYEM.

The control stick or pedal forces can be relieved by use
of the trim system. The ailetons and elevaror are
trimmed by electric motors that mechanicaily change
the relationship betwéen the “feel” mechanism and the
control system to reduce stick force to zero. The trim
system operates directly on the control force produzers
and no trim tabs are used on the control surfaces.
Aileron and elevator trim is accomplished by moving
the aileron and elevator trim switch on the control
stick grip. Safery swirtches are provided on the elevator
trim mechanism to prevent serious overrrim if the
switch should stick. Aileron trim travel is ¢ degrees
WQM&M&

) s down, Rudder trim normally
is accomphshed thtough the sideslip stability angment-
er. On Groups 35 through 45 airplanes, the rudder

Changed 15 June 1965
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may also be trimmed manually in emergencies by ro-
tating the emergency rudder trim knob either left or
right. The rudder can be manually trimmed up to.5
degrees (full travel) each way from neutral. Manual
rudder_trim_should be used only when the sideslip
stability augmenter system is inoperative.

Aileron and Elevator Trim Switch.

The aileron and elevator trim switch (figure 1-27) on
the pilot’s control stick grip can be moved up or down
for elevator trim and left or right for aileron trim.
This switch, operating on 28-volt dc, controls electri-
cal trim motors that reduce the stick force to zero,
within trim limits, at a chosen aileron or elevator
position. Stick pressure should not be required when
trimming elevator.

WARNING

The aileron and elevator trim switch is spring-
loaded to the neutral position; however, it
should be returned to neutral manually to pre-
clude the possibility of the switch sticking in
the actuated position and causing a dangerous
overtrim condition in case of malfunction of
the safety switches.
Note

The ailerons and elevator cannot be trimmed
unless both hydraulic power and 28-volt dc
electrical power are available.

Electrical Rudder Trim Knob.

A rudder trim knob (figure 1-28), located on the side-
slip stability augmenter control panel on the pilot’s left

SAFETY PIN AND STREAMER
(Some Airplanes)

NOSE WHEEL STEERING AND LEFT
HYDRAULIC SYSTEM SUPPLEMENTAL
PUMP BUTTON

AUTOPILOT EMERGENCY DISCONNECT LEVER &—

CONTROL STICK GRIP

1F-89J-1
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console, provides the normal means of trimming the rud-
der manually. Hydraulic pressure, 115-volt single-phase
ac, and 28-volt dc are required for effective use of the
knob. The knob operates through the sideslip stability
augmenter, which has a travel limit of 5 degrees in each
direction. Rotation of the knob changes the position of
the rudder servo with respect to the neutral pedal posi-
tion. When the rudder trim knob is rotated clockwise,
the rudder deflects to the right. When the rudder trim
knob is rotated counterclockwise, the rudder deflects to
the left. Normally the knob is centered at a neutral
position. On Group 50 and subsequent airplanes, the
rudder trim knob is safetied in the neutral position.
On these airplanes the knob is used only as an alternate
means of trimming the rudder in case of malfunction
of the autotrim feature of the (modified) sideslip sta-
bility augmenter. To use this trim knob, the rudder
trim switch is moved to MANUAL TRIM position and
the trim knob is rotated, to the right or left as required,
with sufficient force to break the light safety wire.

AILERON AND ELEVATOR
TRIM SWITCH

( Inoperative)

FIRING TRIGGER

MIKE BUTTON

J-29€

Figure 1-27,
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Rudder Trim Switch (Group 50 and Subsequent
Airplanes).
A rudder trim switch (figure 1-28) on the sideslip sta-
bility augmenter control panel provides means for se-
lecting either of two methods of trimming the airplane
directionally through the sideslip stability augmenter
system. This switch operates on 28-volt dc and has po-
sitions marked AUTO TRIM and MANUAL TRIM.
When the switch is at AUTO TRIM, the airplane is
automatically kept in directional trim. When the switch
is moved to MANUAL TRIM position, directional trim
is accomplished through a rudder trim potentiometer
and the rudder centering mechanism, by the pilot’s turn-
ing the rudder trim knob to the right or left as
required.

Note

® The rudder cannot be trimmed unless hydraulic
power, 28-volt dc electrical power, and 115-
volt ac essential bus power are available.

T.0. 1F-89IJ-1

At low indicated airspeeds, normally associated
with takeoff, landing, and cruise at extreme al-
titudes, a pressure switch (in the landing gear
warning system) overrides the AUTO TRIM
position of the rudder trim switch. This action
takes place automaucally when the alr&pt:gd

turns to norr_r_:\al when the a:rspeed builds up to
180 knots IAS. The rudder trim switch itself
does not move, as the pressure switch is in se-
quence with it. During the time that the auto-
trim feature is not in operation, electrical man-
ual trim will be available through the sideslip
stability augmenter system just as though the
rudder trim switch were placed in MANUAL
TRIM position. This automatic switching in
and out of autotrim is to prevent undesirable
oscillations that might occur with the autotrim
feature operating at low indicated airspeeds.

FLIGHT CONTROL TRIM SYSTEM

p STAB
sl:&gﬁgnﬁa

7

Figure 1-28.
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Emergency Rudder Trim Knob {Groups 35
Through 45 Airplunes).

The emergency rudder trim knob (figure 1-28) is lo-
cated on the pilot’s center pedestal and provides a
manually operated mechanical means of trimming the
airplane directionally if che sideslip stability augmenter
is inoperative. Rorating the knob to the left decreases
the force required agaiose che left rudder pedal; rotating
the koob to the right decreases the force required
against the right rudder pedal. Emergency rudder teim
should not be used under normal flight conditions.
Moving the rudder trim knob out of neutral will unseat
the sideslip stability augmenter detent. The sideslip sta-
bility augmenter performance is then somewhat im-
paired since part of the movement of the sideslip
stability mechanism is transmitred to the rudder pedals
rather than total movement being transmitted to the
rudder. The cmergency rudder wim knob should be
used only if the electric rudder trim knob or the side-
slip stability augmenter is inoperative. The trim knob
is safetied in the center position with light wire. If the
electric trim fails, the wire should be broken by
rotacting the koob in the desired direction.

MNote

@® Do not use the emergency rudder trim knob
under normal flight condirions. Using the knob
unseats the sideslip stability augmenter detent.

® If emergency rudder irim has been used in
flight, the pilot will enter the fact in DD Form
781 so that the sideslip stability augmenter de-
tent will be reseated and the knob will be safe-
Tied in the neutral detent before the next flight.

® On Group 50 and subsequent airplanes, a modi-
fication of the rudder cable system eliminates
the mechanical emergency rudder trim. The
rudder is trimmed in these later airplanes by
use of the normal and alterpate trimming
methods contrelled by the sideslip stabiliry
angmenter trim switch.

Elevator Trim Position Indicator.

A mechanical elevator trim indicaror (figure 1-28)
shows the proper trimmed position of the control stick
for takeoff. The indicator is located on the floor at the
inboard side of the pilot’s right console. The indicator
pointer is connected dircctly to the control stick elevator
torque tube and the dial is fixed to the structure. The
dial has a luminous circular spot marked TAKE-OFF.

SIDESLIP STABILITY AUGMENTER SYSTEM
(GROUPS 35 THROUGH 45 AIRPLANES).

The sideslip stability augmenter system conirols radder
motion to eliminate sideslip. This improves stability,
dampens undesirable oscillations common to most high
speed airplanes, and permits fully coordinated turns to
be made without use of the rudder pedals. If the airplane
begins to sideslip, an accelerometer (liquid typc) senses
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the sideslip and transmits an electrical signal, propor-
tipnal to the amount and direction of sideslip, to a pre-
amplifier where it is amplified and modified by means
of an airspeed compensator. The modified signal then
leaves the preamplifier and is combined with signals
ffom an aileron potentiometer. The aileron potentiome-
ter signal is proportional 1o the amcunt of aileron de-
flection, and is also modified by the airspeed compensa-
tor. The combined signals are then transmicred into a
calibrator unit where the signal is compared with a
servo motor signal which indicates the position of the
serve actuator shaft. The difference berween the com-
bined signal and the servo motor signal determines rhe
amount of servo shaft rotation necessary to correct for
the sideslip. This difference, or error signal, is then
passed through an amplifier 1o operate the servo motor
which moves the rudder, by means of the rudder cable
and actuating cylinders, in the directon to oppose the
sideship. During pushovers and other maneuwvers involv-
ing negative “G” loads, some yaw is usually experienced
due to the action of the liquid type accelerometer. To
prevent the rudder cable movement (resulting from the
sideslip stability augmenter) from moving the rudder
pedals instead of the rudder actuating cylinders, the
main rudder cable drum, located between the sideslip
stability augmenter servo motor and the rudder pedals,
is held stationary by a spring-loaded detent. However, if
the mechanical emergency rudder trim kaob is moved
from the ncutral position, the detemt will be unseated
and part of the rodder cable movement will be trans-
mitted to the rudder pedals, resulting in decreased effi-
ciency of the system. The pilot can override the action of
the sideslip stability avgmenter by merely pushing the
rudder pedals farther than normal. A warmup period of
approximately 3 minntes is necessacy hefare the system
is ready for operation. During this warmup period, the
rudder may be deflected as much as 5 degrees (ruaxinmun
system authority), Therecfore, if the system is turned off
during flight and then turned on again, the rudder may
deflect and the airplane will yaw sharply. For this rea-
son, the system should not be turned off or on during
flight. If the sideslip stability augmenter should fail dur-
ing flight, the ruodder will eventually deflect 5 degrees to
one side or the other and will remain deflected until
neutrzlized by trim, The system is powered by 28-volt
dc and 115-volt single-phase ac.

If the sideslip stability augmenter system
should fail, reduce airspeed below the range in
which large directional oscillations might oc-
cur, thus avoiding undue stress on the air-
plane’s structure,

Sideslip Stability Augmenter Switch {Groups

35 through 45 Airplanes).

A switch for the sideslip stability augmenter (figure
1-28) is located on the sideslip stability augmenter con-
trol panel. This switch has ON and OFF positions and
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controls the single-phase ac power that operates the
stability augmentcr equipment. The switch should be
at ON at all times during flight.

SIDESLIP STABILITY AUGMENTER SYSTEM
(GROUP 50 AND SUBSEQUENT AIRPLANES).

On Group 50 and subsequent airplanes, the sidesiip sta-
bility augmenter has heen modified cxtensively by
changes that improve the performance of the system
while reducing the mamber of component unirs required.
A redesigned single rudder cable system is nsed and the
mechanical rudder trim is eliminated. A sensitive aceel-
crometer of the mass-spring-damper type replaces the
liquid type used on Groups 35 through 45 airplanes, The
mass-spring-damper type accelerometer has a  bob-
weighted wand 1o detect lateral movement, The advan-
tage of the newer type acceleromerer is that the sensing
element is not affected by negative "G loads as is the
liquid acceleromerer. For example, un the earlier system
some yaw is usually experienced during pushovers; this
characteristic is absenr from the medified augmenter,
The preamplifier, calibraror, and amplifier have been
combined into one electronic control unit. This unit also
includes an integrator that evaluates and combines sig-
nals from steady-state accelerations {sideslip} wich sig-
nals from lateral oscillations {Dutch Roll) ro provide an
auvtomatic trimming feature in the stability augmenter
system. Rudder displacement within the range (5 de-
grees either side of neutral) of the syscem is controlled
by an elecerohydeaulic servo which is connected in series
with the rudder power cylinders. This electrohydraulic
servo operates o response 1o electrical impulses from the
electronic control unit. The stability augmenter can be
operated selectively either in automatic trim ot in
manual trim at the pilot’s discretion. Automatic trim is
recommended at all times and especially during the “on
targer” stage of interception and the firing phase, be-
cause in this setting the system will produce the mose
complecely stabilized flight path at cruising speeds and
abave; however, the system will provide satisfactorily
stabilized flight, and is capable of continuous operation,
in the manual trim serting. If a failure occurs in the au-
tomaric trim portion of the electronic control unit and
power 15 still available to the system, trim concrol may
be ohtained through selection of the manual trim system,
The sideslip stabsilicy augmenter system can be overrid-
den by moving the rudder pedals farther than normal.
The systern is powered by 28-volc dc and I15-voh
single-phase ac. If the sideslip srability augmenter
system should fail completely in flight, the redder may
deflect as much as 5 degrees {maximum authority)
right or left. The rudder will retura o neutral, how-
ever, within 60 seconds after the sideslip siability
augmenter system is turned off.

Sideslip Stability Avgmenter Power Switch
(Group 50 and Subsequent Airplanes).

A two-position PWR ON, PWR OFF switch (figure
1-28), located on the sideslip stability augmenter con-
trol panel, controls the single-phase ac power thar
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operates the stability augmenter system. The switch is
guarded in the PWR ON position, and should be left
in that position at all times during flight, excepr in case
of failure of the entire stability augmenter system, in
which case it should be placed at PNYR OFF.

WING FLAP SYSTEM.

The slotted wing flaps operate on hydraulic power
from the leff hydraulic system {figure 1-28). A
Wing flap lever on the pilot's left console Is con-
nected by cables to the wing flap serve valve
mechanism which conirols the direction of fluid
flow to a hydraulic motor. Four jackscrew actua-
tors, driven by the hydraulic motor through a
geries of torgue tubes, move the flaps fo the de-
sired position. The flaps operate together. FElap

is 50 degrees down from the wing refer-
ence plane. Thers &rgency syslem for

operating the wing flaps; however, the flaps ecan
be operated with supplemental pump pressure if
the left engine-driven hydraulic pump fails.

WING FLAP LEVER AND POSITION INDICATOR.

The wing flap level and position indicator (figure
1-30} are located on the pilot's left conscle. The
lever provides a means of moving the wing flaps
to any desired position, and can be prepositioned
at TAKE-OFY (flap 30 degrees down), DOWN
(flap 650 degrees fully down), and UP. After the
lever has been moved to one of these positions,
the lever may be released and the flaps will con-
tinue fo move uniil the selected position is reach-
ed. Allhough the wing flaps can be prepositioned
only to the three detent positions, they can be
placed at intermediate positions by holding the
wing flap lever in the desired position until the
indicator shows the flaps to be in that position,
The lever can then be releaszed and the flaps will
remain in positlon until the lever is moved again.
As the wing flaps travel, the indicator gives visual
indication of the flap position at any time duoring
travel. Retractiop of wing flaps from the TAKE-

OFT to 'f.tl‘f_ UP position requires approximately
10 seconds.

e

- Changed 15 June 1965
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SPEED BRAKES AND WING FLAPS
HYDRAULIC SYSTEM

I PRESSURE (Left system) SRR RETURN (Left system)

fIERERE OPEN (Speed brakes)
DOWN (F]aps)
— === MECHANICAL ACTUATION
FENNEE] CLOSE (Speed brakes)
UP (Flaps) CHECK VALVE

RELIEF VALVE

From left system.
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WING FLAP HYDRAULIC MOTOR
318

Figure 1-29.

SPEED BRAKE SYSTEM.

The trailing section of each aileron splits through the
chord line to form two surfaces. The two surfaces,
hinged at the front, open to a “V” when used as a speed
brake. They are moved by a hydraulic cylinder (figure
1-29) powered by the left hydraulic system. Flow to the
cylinder is regulated by the speed brake lever in the pi-
lot’s cockpit through cables and a servo valve. Speed

Deleted
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SPEED BRAKE LEVER AND

- WING FLAP LEVE
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VING FLAP POSITION IND
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WING FLAP AND SPEED BRAKE LEVERS

Figure 1-30.

brakes may blow open if the airplane is parked in a tail-
wind when external speed brake locks have not been in-
stalled. There is no emergency system for operating the
speed brakes; however, they can be operated by supple-
mental pump pressure if the Jeft engine-driven hydrau-
lic pump fails.

SPEED BRAKE LEVER.

The speed brake lever (figure 1-30), located on the pi-
lot’s left console, has OPEN and CLOSED positions and
controls the position of the speed brakes. When the
speed brake lever is moved, the speed brakes open pro-
portionally to lever movement. The lever can be stopped
at any point between OPEN and CLOSED to give inter-
mediate positioning of the speed brakes. At indicated
airspeeds up to approximately 260 knots, the speed
brakes can be fully opened (120 dégrees included angle).
At indicated airspeeds above 260 knots, the lever can be
pre-positioned at any setting other than CLOSED, but
the angle to which the speed brakes will open will be
decreased in proportion to the increased airspeed. If
airspeed is above 260 knots, the airload on the fully
open speed brakes applies back pressure on the actuat-
ing cylinders in excess of the hydraulic system pressure

1-50

and speed brakes will “blow back.” The pressure will
be relieved through a relief valve until the speed brakes
close to a position where back pressure on the actuating
cylinders is equal to the hydraulic system relief valve
pressure. As airspeed is reduced, speed brakes will open
to the position preset by the lever.

LANDING GEAR SYSTEM.

The airplane has a tricycle landing gear (figure 1-31)
which operates on power from the left hydraulic sys-
tem and is controlled in normal operation by the land-
ing gear lever in the pilot’s cockpit. The two single-
wheel main gear retract inboard into the wing and the
dual wheels on the nose gear retract vertically into the
fuselage. A selector valve, a sequence valve, and actuat-
ing cylinders extend and retract the landing gear and
the main landing gear inboard doors. The selector
valve, attached by mechanical linkage to the pilot’s
landing gear lever, directs the flow of hydraulic fluid
in the actuating cylinders to raise and lower the landing
gear and operate the main landing gear inboard doors.
The sequence valve reverses the action of the hydraulic
pressure in the actuating cylinders of the inboard doors

Changed 15 June 1965
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LANDING GEAR HYDRAULIC SYSTEM
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——— MECHANICAL ACTUATION
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to synchronize the opening and closing of the inboard
deors with the retraction and extension of the main

landing gear. If the ?;pqqurc in_the leftr hydraulic

svstermn drops _below 1450 psi iority valve closes
rogiveothe flight mntm
lagding gear syste utting off the flow of Huid
through the landing gear selector valve. Independent
air bungee systems aid normal and emergency exten-
sion of the landing gear. Landing gear exteqsion or
retraction normall ; however, when the
engine rpm is below 809, additicnal time may be
required for retraction. Extension time js not affected
by engine rpm since gear extension is assisred by the
supplemental hydranlic pump. When retracted, ihe
landing gear is completely enclosed by doors, The nose
gear doors are operated mechanically by the nose gear
rruss, The main gear outboard doors move with the
strut. The main gear inboard doors are operated hy-
draulically by two actuating cylinders and the sequence
valve; these doors close and lock after the main gear
is extended. If the landing gear lever is moved from
one position to the other before compledion of exten-
sion and retraction, a transfer piston on the sequence
valve moves the sequence valve to keep the main land-
ing gear inboard doors open until the gear completes
its movement in the changed direction.

Emergency Landing Gear System.

The emergency landing gear system allows gear ex-
tension without hydraulic pressure. The emergency re-
lease for the landing gear is a cable linkage from the
emergency release handle in the pilot’s cockpir,to the
landing gear and door uplocks. To prevent a fluid lock
in the gear cvlinders, the normal landing gear lever must
be placed at the DOWN position before the emergency
telease handle is pulled. Pulling the handle will release
the nose gear door locks, the nose gear uplock, the
main gear uplock, and the main gear inboard door locks.
The landing gear will extend of its own weight and be
forced into the down and locked position by the bun-
gee system,

Landing Gear Ground Locks.

Ground safety locks (figure 1-32) are provided for the
landing gear. The main gear locks are installed between
the hinge end of the lower side brace and the point
where the actuating cylinder attaches to the strut, The
nose gear ground lock is a clip which slips over the
downlock cylinder and is pinned in place. All ground
locks have red streamers attached. A stowage box for
the ground locks is located in the left wheel well.

LANDING GEAR LEVER.

The landing gear lever (figure 1-33), located on the
pilot’s left vertical console, is mechanically linked to
the landing gear selector valve and the nose gear down
and uplocks, The lever knob contains & red light that
indicates an unsafe gear position. When the lever is
moved to the DOWN position, landing gear exten-
sion is initiated, Placing the gear lever at UP initiates
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landing gear retraction. The pilot <an reverse the
normal landing gear cycle at apy time with a reverse
movement of the landing gear lever. When the weight
of the airplane is on the gear, a solenoid plunger
safety lock in the landing gear lever quadrant auto-
matically prevents movement of the gear lever to the
UP position.

LANDING GEAR EMERGENCY RELEASE HANDLE.

The landing gear emergency release handle (figure
1-33), located on the pilot’s left vertical console, is pro-
vided to lower the landing gear when the normal system
fails. Before the emergency release handle is pulled,
the landing gear lever must be placed at DOWN, Wken
the_emergency release handle is pulled to_its full limic
of travel (approximately 14 inches), the locks for the
main gear inboard doors and the nose gear doors, and
the uplocks for the main and nose gear are opened
mechanically by the cable system. The landing gear ex-
tends of its own weight and is forced into the down and
locked position by the air bungee systerns. As the main
gear extends, it pushes the inboard deor open, and the
door remains open until hydraulic pressure is agaio ap-
plied to the system. The emergency release handle
requires a hard pull of approximately 80 pounds to
release the locks. The pilot can feel each set of main
gear locks release: first the right gear, then the lefr.
The nose gear will not be fele as it is unlocked by the
downward movement of the landing gear lever. Afrer
the gear is down the emergency release handle must
be guided back to the stowed position to prevent whip-
ping. Since use of the emergency system does not affect
the operation of the normal system, no readjustments
are necessary after the landing gear has been lowered
by the emergency system; as soon as hydraulic pressuare
is available the gear may be retracted and operated by
the normal method.

LANDING GEAR EMERGENCY OVERRIDE LEVER.

If it is pecessary to retract the landing gear with the
airplane on the ground or if the solenoid plunger safety
lock fails, an emergency override lever (figure 1-33) re-
leases the lock. When the airplane is on the ground,
the safety lock holds the landing gear lever in the
DOWN positicn to prevent accidental retraction of the
landing gear. The lock is automatically retracced when
the weight of the airplane is off the wheels. The gear
lever can be released in an emergency by pressing the
override lever down at the same time the gear lever is
moved up.

LANDING GEAR POSITION INDICATORS.

A Janding gear position indicator (figure 1-33) on the
pilod’s instrument panel shows the position of each
gear. When a gear is down and locked, 2 wheel will
appuar in the small window corresponding to that gear.
When a gear and doer are up and locked, UP will ap-
pear in the corresponding window. If a gear or main
gear door is in an unlocked position, red and cream
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Figure 7-32.

diagonal stripes will appear in the corresponding win-
dow. If 28-volt dc power is not available, all three win-
dows will display the diagonal stripes. The gear
position indicators and a visual check for safe main
gear should be relied upon following emergency gear
drop. The landing gear lever knob warning light,
operating on 28-volt dc, will illuminate for any unsafe
condition of the landing gear or main landing gear
doors. The light will also illuminate any time the
warning horn is sounding and will remain illuminated
until either airspeed or altitude is increased beyond
the warning range. The light is unaffected by warning
horn reset switch actuation. On some airplanes the
brightness of the landing gear warning light is con-
trolled during night operation with a dimming switch
located on the pilot’s aft miscellaneous control panel.

LANDING GEAR WARNING HORN AND RESET
BUTTON.

The landing gear warning horn will give a steady sig-
_nal and the landing gear warning light will come on if

one or more of the landing gears are not completely

down and locked when the airspeed drops to 165 knots,
plus or minus 10 knots. An altitude-sensing switch pre-
vents a warning signal at altitudes above 10,000 to 13,000
feet, depending on atmospheric conditions. A landing
gear warning horn reset button (figure 1-16) on the
pilot’s aft miscellaneous control panel can be pressed
to shut off the horn. The warning system will be re-
cycled if either the altitude or the airspeed is increased
above the warning range or if the landing gear is ex-
tended. If the pilot does not use the reset button, the
horn will stop blowing automatically when the air-
speed reaches approximately 175 knots. On some air-
planes the landing gear warning horn has been re-
moved and replaced with an audible warning signal
unit. If the landing gear has not extended and locked
properly on airplanes so modified, a warning signal
will be audible over the pilot’s headset. Operation and
control of the audible warning signal unit is the same
as for the landing gear warning horn which it replaces.
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LANDING GEAR
EMERGENCY
OVERRIDE LEVER

GEAR DOWN AND
LOCKED—EMERGENCY
EXTENSION

LANDING
GEAR LEVER

LANDING GEAR

EMERGENCY
RELEASE HANDLE

GEAR DOWN AND
LOCKED - MAIN
DOORS UP AND

LOCKED

GEAR AND DOORS
UP AND LOCKED

Figure 1-33.

Note

A quick check of the indicator light in the
landing gear lever knob can be made when the
gear is down and locked. Pressing the warn-
ing horn reset button will cause the indicator
light to come on.

operated by a button on the control stick grip. When
the shutoff valve is open, a servo valve, mechanically
controlled by the rudder pedals, directs pressure, ac-
cording to the direction of rudder pedal displacement,
to a vane-type actuator which turns the nose wheel strut.
A mechanical followup device returns the servo valve
to neutral when the nose wheel displacement corresponds

NOSE WHEEL STEERING SYSTEM.

The dual nose wheel is equipped with a steering system
controlled by rudder pedal action. (See figure 1-34.)
The purpose of the system is to provide directional con-
trol during taxiing and takeoff only. Hydraulic pressure
for the system is controlled by a solenoid shutoff valve
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to the magnitude of rudder pedal deflection. The first
50 percent of rudder pedal displacement causes the nose

wheel to rotate only 6 degrees from center. The remain-

ing 50 percent of rudder pedal “travel rotates the nose
wheel through ‘the remaining 40 degref_s__g_f__'zfﬁg_glar'
d15placement When the nose wheel steering system is

not being used (shutoff valve closed), a bypass valve
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is open to permit free flow of hydraulic fluid between
both sides of the vane-type actuator, thus allowing the
nose wheel to swivel. Both steering and swivel range of
the nose wheel is 46 degrees maé_of“tm
position. A limit switch on the nose gear scissors closes
the shutoff valve and opens the bypass valve when the
weight of the airplane is taken off the nose gear strut,
allowing it to extend. This allows the nose gear to
swivel so that the centering cam will center the nose
wheel for landing gear retraction and extension. Nose
wheel steering may be selected at any time (assuming
that the weight of the airplane is on the nose wheel and
hydraulic and electrical power are available) regardless
of the relative positions of the nose wheel and rudder
pedals. If the nose wheel position does not correspond
with the position of the rudder pedals when nose wheel
steering is selected, the nose wheel will turn to corre-
spond to the rudder pedal position. The system operates
on pressure from the left hydraulic power supply sys-
tem. Electrical components are powered by the 28-volt
dc bus.

1F-89J-1 Section |

NOSE WHEEL STEERING AND SUPPLEMENTAL
HYDRAULIC PUMP BUTTON.

A spring-loaded nose wheel steering button on the con-
trol stick grip (figure 1-27) controls the 28-volt dc
shutoff valve and the actuator bypass valve in the hy-
draulic steering system and the left hydraulic system
supplemental pump. When the button is pressed, the
shutoff valve opens, the bypass valve closes, the supple-
mental pump starts, and hydraulic pressure is supplied
to the system. Subsequent movement of the rudder ped-
als will then turn the nose wheel in the direction and
to the degree desired. The button must be held de-
pressed during nose wheel steering operation. When the
button is released, the shutoff valve closes, the bypass
valve opens, and the nose wheel swivels freely. A limit
switch on the nose gear scissors overrides the steering
button and prevents the steering system from operating
when the weight of the airplane is not on the nose gear.
However, pressing the button in flight will start the
supplemental pump to augment left hydraulic system
pressure.

NOSE WHEEL STEERING

*SYSTEM SHOWN IN OPERATING CONDITION
(Steering button depressed and nose wheel strut compressed)

Left system return

HYDRAULIC SYSTEM

m'aunnm PEDALS
Al _ _

—————— e

\\\\\\\\\\\\\\\\\ ‘\dlIllllll[l!llllllllllllIIIIILIIIllllllllllll[llllllllllllIII=I

S = =

| S5 G vau EES =

From left system "' = —

* S n NN ER AN RRENEENNEEDRNEOERRRRNNNREEER ERRRENE
SHUTOFF VALVE

Spring loaded to “CLOSED” STEERING ACTUATOR (Fane type)

s PRESSURE (Left system)
wwwww RETURN (Left system)
EEEEER] RIGHT TURN PRESSURE
(Left turn return)
pEEEREI LEFT TURN PRESSURE

(Right turn return)
ELECTRICAL ACTUATION

MECHANICAL ACTUATION

NOSE GEAR STRUT SWITCH
*(Closed when strut is compressed.)

NOSE WHEEL STEERING SWITCH
(Closed when nose wheel steermg button is de pressed )

NOSE WHEEL STEERING AND LEFT
HYDRAULIC SYSTEM SUPPLEMENTAL
PUMP BUTTON o—

From 28-volt d-c bus 1-37C

Figure 1-34.
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WARNING

Nose wheel steering system malfunction can
cause the nose wheel to go full left or right.
If 2 malfuncron is detccted, immediately re-
lease the nose wheel steering burton,

BRAKE SYSTEM.

The main gear wheel brakes operate hydraulically,
using pressure from the brake accumulator (which is
pressurized by the left hydraulic system). The power
brake wvalves, operated by depressing the brake pedals,
individnally meter fluid wo the wheel brakes. If the left
hydraulic system fails, brakes normally will be operated
by the pressure in the brake accumulator. In an emer-
gency, when the accumularor pressure is gune, an emcer-
gency airbrake is availuble. (Sce figure 1-35) A nor-
mally open pressure switch in the hrake accumulator
closes when pressure drops to between 1100 and 800

psi (or below). iEe switch w supplermental
pump to replenish sh braking pressurc.

Nofe

Enough hydraulic brake pressure for parking
or towing cun he cbtained by operating the
hydraulic handpump in the radar obscrver’s
cockpit (figure 4-7}.

On some uirplanes, an anci-skid device preveats the
main wheels from skidding during braking. When one
of the main wheels starts to skid, an accelerometer in
the axfe closes a switch which opens a hypass valve in
the brake hydraulic line. Brake pressure is relieved
and the wheel is then free to rotate. This cycle repeats
as long as the applied brake pressure is great enough
to cause the wheel to skid. Both main gear struts must
be compressed before the anti-skid device is effective.
1f one or both of the main gear struts are not com-
pressed, the hydraulic bypass valve remains open, thus
preventing any braking effect. Operation of the anti-
skid device is controlled by a switch in the pilor's
cackpit. When operation is selected, 2 green indicator
light comes on and remains on whenever the hydraulic
bypass valve is open.

Emergency Airbralke System.

If the normal hydraulic brake pressure is lost, a 1500-
psi_storage _borcle _in_ the nose wheel well contains
enough air for at least three complete brake applica-
t10_1_1_§‘ Tur;nng the emer;;ﬂeﬂﬁ?:?' airbrake handle ro ON
and then pressing a brake pedal operates an airbrake
valve and meters zir cthrough a shurtle valve o the
wheel brake. The shuttle valve closes the hydraulic fine

to prevent air from going iato the hydraulic system.
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Note

® Arcificial “feel” is lighter for the emergency
airbrake system than for the normal hydraulic
brake system; therefore, when using the emer-
gency system, anticipate greater braking action
for a given pedal pressure.

@® If both emergency airbrake and brake accemu-
lator pressures are applied to the system simul-
taneously, more pedal pressure will be re-
quired for the same amount of braking be-
cause the artificial “feel” for hoth systems must
be overcome at the same time,

BRAKE PEDALS.

The brake pedals are the conventional, toe-aoperated
type. Each pedal controls a hydranlic power brake valve
and an air power brake valve. When the pedals are
pressed, all four valves open and either air or hydraulic
pressure, or both, supply the braking action to the
wheels, "Feel” will be greatly reduced unless pressure
is available 1o one of the power hrake valves. Applica-
tion of both air and hydraulic pressure increases the
pedal pressure required t¢ obrain the same braking
resuli.

PARKING BRAKE LEVER.

Pulling up on the parking brake lever (figure 1-10),
Located on the pilot's center pedestal, while depressing
the brake pedals sees the parking brakes. ‘The parking
brakes are released by manually releasing the parking
brake lever slowly while depressing the brake pedals.

EMERGENCY AIRBRAKE VALVE HANDLE.

The emergency airbrake valve handle {figure 1-8) with
ON and OFF positions is located on the pilot’s left con-
sole. When the bandle has been mirned to ON and the
brake pedals depressed, air is metered to the wheel

lzralkes.
BRAKE ANTI-SKID SWITCH {SOME AIRPLANES].

The brake anti-skid switch, Iocated on the pilot’s left
console {figure 1-8), has ON and OFF positions to
contral operation of the antiskid device. The switch
cperates on 28-volt dc. When the swiwh is placed at
ON, the ancti-skid device operates autematically to pre-
vent the main wheels from skidding during braking.
When the switch is placed at OFF, the brakes operate
normally withour the anti-skid feature.

BRAKE ANTI-SKID INDICATOR LIGHT (SOME
AIRPLANES).,

A green, 28wvolt dc brake anti-skid indicator light is
located og the right side of the palot’s instrument
panel (figure 1-7). When the brake anti-skid switch
is at ON, the light will come on whenever the brake
hydraulic bypass valve is open to prevent skidding.
The light will also illuminate whenever one or both
of the main gear struts are not compressed.
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BRAKE HYDRAULIC AND AIR SYSTEMS
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INSTRUMENTS.

The free air temperature gage and the turn and slip
indicator operate on 28-volt dc. All the gyro-type in-
struments except the turn and slip indicator operate
on 115-volt three-phase ac. The standby magnetic com-
pass, a self-contained unit of conventional type, is sus-
pended from the windshield structure above and to the
right of the pilot's instrument panel. This magnetic
compass serves as a standby directional indicator in case
the directiopal indicator (slaved) fails.

Note
For information on instruments that are an
integral part of a particular system, refer to
the applicable paragraph in this section or
Section 1V.

INSTRUMENT PANEL VIBRATORS.

An instrument panel vibrator on the pilot’s and radar
cbserver’s instrument panels prevents the instruments
from sticking. Each unit, a miniature 28-volt dc motor
driving an eccentric weight, operates continuously when
the 28-volt dc power is on and the circuit breaker is
closed,

AIRSPEED AND MACH NUMBER INDICATORS.
Machmeter (Some Airplanes).

A type A-1 machmeter (figure 1-7), with the dial
graduated in tenths and hundredths Mach, is located
on the pilot’s instrument panel. The pointer indicates,
regardless of altitude and ambient temperature, the
Mach number at which the airplane is being flown.
Numbers on the dial run in tenths from 0.3 to 1.0 (be-
low Mach 0.3 the graduations are omitted because in
this low speed range the airspeed indicator provides a
more useful reference).

Pilot’'s Airspeed Indicator (Some Airplanes).

The pilot’s airspeed indicator (figure 1-7) is calibrated
in knots and has two pointers: a fluorescent pointer
that indicates airspeed and a red pointer with alternate
bands of fluorescent white that shows airspeed which
corresponds to a preset Mach number for the existing
altitude. Clockwise movement of the red pointer is
limited by a stop which is preset at the limiting struc-
tural airspeed of the airplane. When the two pointers
meet, the airplane is flying at the maximum allowable
airspeed or the maximum allowable Mach number,
whichever is less. The upper half of the indicator dial
contains a window exposing a drum, graduated in
2-knot divisions and geared to the main indicator
pointer, which enables the indicated airspeed to be read
accurately to within 1 knot.

Radar Observer's Airspeed Indicator.

The radar observer’s airspeed indicator (figure 4-5) is
calibrated in knots and shows true airspeed. In the true
airspeed indicator, a temperature-sensing bulb and an
altitude diaphragm automatically compensate for tem-
perature and altitude variations that affect the airspeed
reading.
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PILOT'S INSTRUMENT PANEL

AIRSPEED-MACH

NUMBER INDICATOR

(SOME AIRPLANES)

1120
Figure 1-36.

Airspeed—Mach Number Indicator (Airplanes
Equipped with AN/ARN-21).

A type ME-4 indicator (figure 1-36), which displays
in one instrument the indications of an airspeed indi-
cator and a machmeter, is mounted on the pilot’s in-
strument panel. The instrument consists of a pitot-static
operated pointer which indicates airspeed on a fixed
dial; a static pressure operated altitude mechanism
which is geared to a moving scale to indicate Mach
number; 2 maximum allowable airspeed striped (cross-
hatched) pointer which is adjustable for a limiting
equivalent airspeed of 600 to 800 knots; and a mini-
mum airspeed pointer which is set by the lower right
knob labeled *set index.” The gearing between the
moving scale and the altitude mechanism is such that
Mach number is indicated by the pointer on the
moving scale at any combination of indicated air-
speed and altitude within the range of the instrument.
The instrument is designed to operate between —1000
feet and 80,000 feet. The outer dial is used for airspeed
indications and is calibrated in numerals from .8 to 8.5
(x 100 knots). The Mach number calibrations are from
0.5 to 2.2 Mach. The maximum allowable airspeed
pointer setting of 800 knots is to be disregarded as the
pointer setting is not applicable to this airplane.

ALTIMETER.

The pilot’s altimeter, located on the pilot’s instrument
panel (figure 1-7), displays barometric pressure indi-
cations calibrated in feet of altitude. The altimeter has
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two hands, a notched disk with a pointer extension,
two settings marks, a warning indicator, and a baro-
metric scale with an adjustment knob. The longer of
the concentrically arranged hands indicates hundreds
of feet, the shorter hand indicates thousands of feet, and
the notched disk with a pointer extension indicates
10,000 feet. A warning indicator consisting of a striped
(cross-hatched) sector painted on a dial above numeral
five appears through the notched disk at altitudes
below 16,000 feet. An outer setting mark indicating
hundreds of feet and an inner setting mark indicating

1F-89J-1

LEVEL FLIGHT

10° DIVE

Section |

thousands of feet operate in conjunction with the baro-
metric scale and are used when the pressure to be read
is outside the limits of the barometric pressure scale.
The adjustment knob is used to adjust the hands, set-
ting marks, and barometric scale simultaneously to cor-
rect for atmospheric pressure changes caused by chang-
ing climatic conditions.

ATTITUDE INDICATOR.

A type B-1A attitude indicator (figure 1-37) on the
pilot’s instrument panel indicates the airplane’s attitude

PILOT'S INSTRUMENT PANEL

10° CLIMB

* This flag appears when

power supplying the
system is of{. or when the
gyrois not upto speed.

40° DIVE

Jaga

Figure 1-37.
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with respect to an artificial horizen, The instrument
obtzins dc power from the 28-volt dc bus and ac
power from the instrument inverter bus, The B-1A in-
dicator is noncaging and incorporates a zero-pitch trim
knob that positions both the sphere and the horizon bar
to the zero position. The pitch trim konob has a tri-
angular mark for zero-pirch trim, three dots correspond-
ing o a one-half inch deflection in the downward
direction, and six dows corresponding to a one-inch
deflection in the upward direction. Fhe indicator has a
followup rate of 180 degrees per second in the pitch
and bank axis. The indicator has a fast initial erection
period, approximately 2 minutes + 30 seconds, but if
the indicator rumbles in flighe, erection may ke 15
mimuates. Included in che indicator is an electrically
driven power warning flag thar disappears from view
wiien the indicator is up to full speed and the system is
ready for operation. The flag appears when the power
supplying the system is off or when the indicator is not
up 10 speed. However, a slight reduction in ac or dc
power, ur failure of certain electrical components within

the system, will not cause the flag ro appear, even
though the system is not functioning properly. The in--

strument operates through 360 degrees of roll and
through 164 degrees of pitch. The instrument is com-

pensated for turn-errors; however, the lower sensitiv- -

ity limit of the turn-crror compensating mechanism
is 40 degrees per minute. Any turn made below 40 de-
grees per mimate will result in tarn-errors common to
other instruments. Turns made above 40 degrees per
minute will be compensated for turn-errors. In level
flight, the maximum error in the indication of the ait-
plane’s actitude is less than one-half degree.

® It is possible that a malfunction of the attitnde
indicator might be determined only by check-
ing it with the directional indicator (slaved)
and the turn and slip indicator.

® A sfight amount of pitch error in the indica-
tion of the type B-1A anitude indicator will
result from accelerations or deceleracions. It
will appear as a slight climb indication after
a forward acceleration and a slight dive indi-
cation after deceleration when the airplane is
flying straight and level. This etror will be
most noticeable at the time the airplane breaks
ground during the takeoff run. Ac this time a
climb indication error of approximately one
and 2 half bar widths will normally be ob-
served; however, the exact amount of error will
depend upon the acceleration and clapsed time
of each individual takeoff. The erection system
will automartically remove the ecros after the
acceleration ccases. If the power supply to the
atritude indicator is interrupted, the imstru-
ment will be uorcliable for 1 minute,

1-&0
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EMERGENCY EQUIPMENT.
RUNWAY OVERRUN BARRIER OPERATION.

A runway overrun barrier engagement modificarion
is provided to prevent injury 1o crewmembers and dam-
age ta equipment hy preventing airplanes from overrun-
ning runways in cases where the pilot is unable to stop
the airplane during landings or unsuccessful takeoffs.
Afrplanes so modified are equipped with a barrier erig-
gering probe located just forward of the nose wheel well
and a barrier guide and houk lacated just forward of the
main landing gear. When the airplane overruns rhe
end of the runway, the probe triggers the barrier,
acruating it to an upright position. The guide then
guides the barrier ro the engaging hook which ar-
rests the forward momearum of the airplane. Off cen-
ter engagements are successful and can be safely ac-
complished. Excessive use of brakes prior to engage-
ment and during engagement should be avoided to
prevent possible tire blowout. For engaging speeds
information, see Runway Overrun Barrier Operarion,
Section 111.

FIRE EXTINGUISHING SYSTEM.

The fire extinguishing system (figure 1-38) has over-
hear detecrors and fire detecrors in each engine nacelle,
and a single bromochloromethane extinguisher bottle
in the nose wheel well with a discharge line to each en-
gine. Two electrically-fired, cartridge-operated, release
valves and a pressure gage are assembled on the boctle,
When either eangine fire selector switch is acrvated,
the main engine fuel valve is closed and the electrical
circuit for the fire extinguishing svstem is atmed.
When the agent discharge switch is closed, current
flows to the selected discharge valve on the bottle and
fires rhe carrridge which pierces a frangible disk, The
bottle discharges its entire contents into the manifold-
ing of the selected engine; the agent vaporizes and so
dilutes the oxygen content of the air in the engine bay
thar it will no longer support combustion. If both fire
selecror switches are actuared before the agent dis-
g}frge switch is actuated, the ¢} will be distributed

WW—W&L&Q put out the
firé in either engine. Both the firc cxtinguishing sys-
tern and its controls operate on power from the 28-volt
dc bus. Overheatr lights, fire warning lighes, and con-

trols for the extinguishing system are located on a fire
control panel on the pilot’s right vertical console.

WARNING

Prolonged exposure (5 minutes or more} to
high concentrations (pronounced irritation of
eye and nosc) of bromochioromethane (CB)
or its decomposition products shoald be
avoided. CB is an anesthetic agent of mod-
erate intensity. It is safer to use than previous
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fire extinguishing agents (carbon tetrachlor-
ide, methylbromide). However, especially in
confined spaces, adequate respiratory and eye
protection from excessive exposure, including
the use of oxygen when available, should be
sought as soon as the primary fire emergency

will permit.
8 CAUTION ;
A

This is a “one-shot” fire extinguisher system
SIS il
and must be recharged after each use.

Engine Fire Selector Switches.

Two guarded fire selector switches (figure 1-38), one
for each engine, are mounted on the fire extinguishing
control panel. These switches are used to turn off the
main fuel shutoff valves to the engines and to arm the
fire extinguishing agent discharge switch. When the
guards over the switches are down, the 28-volt dc cir-
cuits to the agent discharge switch are broken. The
guard must be raised and the switch moved up to close
the fuel valve for the affected engine and to complete
the circuit to the agent discharge switch.

Agent Discharge Switch.

A spring-loaded agent discharge switch (figure 1-38),
located on the fire extinguishing control panel, op-
erates the fire extinguisher. When the switch is held
momentarily to the UP position, the circuit is closed
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and current flows to the selected discharge valve on the
fire extinguishing bottle. There, a cartridge is fired to
pierce a sealing disk, and the full charge of extinguish-
ing agent is directed to the area surrounding the en-
gine selected by either engine fire selector switch.

CAUTION i

The agent discharge switch is ineffective (un-
armed) unless one of the engine fire selector
switches has been actuated.

T

Fire and Overheat Warning Lights and Test
Switches.

Two red fire warning lights (figure 1-38), one for each
engine, are located on the fire extinguishing control
panel and will come on when a rapid temperature rise
occurs in the engine area. Two amber overheat warn-
ing lights (figure 1-38), one for each engine, are lo-
cated on the fire extinguishing control panel, and will
come on when the temperature in the engine bay area
rises above 178°C (350°F). A single spring-loaded
switch (figure 1-38) marked L & R FIRE CKT 1 and L
OVERHEAT, L & R FIRE CKT 2 and R OVERHEAT,
and an unmarked OFF position, provide a means of
checking the fire and overheat warning circuits. When
this switch is held at L & R FIRE CKT 1 and L
OVERHEAT, both fire warning lights should come on
to indicate that fire warning circuit NO. 1 is operative

) FIRE EXTINGUISHING BOTTLE

PILOT'S RIGHT VERTICAL CONSOLE

FIRE EXTINGUISHING SYSTEM

J-40A

Figure 1-38.
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on both engines, and the left overheat warning light
should come on to indicate thar the overheat detectors
in the leftr engine bay are operative. When the switch
is held at L & R FIRE CKT 2 and R OVERHEAT, both
left and right fire warning lights again should come
‘on to indicate that fire warning circuit NO. 2 is opera-
tive, and the right eagine overheat warning light
should come on to indicate that the overheat detecrors
in the right engine are operative. When the circuits are
being tested, the overheat lights should come on im-
mediately and the fire warning lights should come on
after a 2- to 10-second delay. The warning lights, test
switch, and detector circuits operate an 28-volt dc.

CANOPY.

The transparenc canopy is operated by an electric motor
geared to a chain, and can be controlled normally by
any one of three switches: the pilot’s, the radar observ-
er’s, or the external switch. The canopy motor is pow-
ered directly from the battery. In an emergency, the
canopy can be fast-jettisoned in flight by either crew-
member or slow-jettisoned on the ground by an external
emergency release. The canopy travels fore and aft
on rofler trucks, and is sealed for pressutization by a
pnenmatic seal that is automarically deflated and in-
flated by movement of the canopy locks. The seal can
alse be deflared by depressing the spring butron on the
seal valve at rthe left of the pilot’s left verrtical console.
A brake on the actuating motor stops the canopy in any
pusition other than within the forward 10 inches of
travel, when the switch is released. When the canopy
cloges o within approximately 10 inches of the closed

position, it trips & microswitch that deenergizes the

motor and allows the canepy to coast forward toward
rieldwust before the canopy strikes the wind-

the win
shicld (approximately 1 inch) another microswitch
energizes the actuating motor brake momentarily to
prevent the canopy from slamming into the windshield.

The canopy lock lever is then used to bring the canopy .

to the locked posirion. A limit switch also hrakes the
canopy motor to prevent the canopy from slamming
into the rear stops. Hydraulic dampers aid the actuat-
ing motor brake in preventing the canopy from slam-
ming against the windshield or rear stops. This also
provides the needed braking action when the canopy is
operated manually and the actvating motor hrake is
inoperative. A toggle-type circuit breaker to facilitate
deactivation of the canopy system for manual ground
operation is provided.

WARNING

@® While operating the canopy manually, do not
slam the canopy open or closed as damage w
the stops may result.
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- @ When taxiing with canopy open, keep hands
clear of canopy track when applying brakes,
as sudden brake applicarien may cause canopy
to slam forward.

® When cerrain rypes of survival equipment are
used, ejection through the canopy may resulr
in neck injuries. As an example, when the
MD-} survival kit is used, a seated height of
34-1/2 inches is available. A crewmember
having a grearer sirring heighe, and using this
equipment, would have his head above rhe
headrest. If ejection through the canopy were
necessary under this condition, the possibil-
ity of neck injury would exist. Ejection
through the canopy should be attempted only
after all efforts to jettison the canopy have
failed and ejection is mandarory.

@ Do not open or close the canopy during
braking.

Canopy Jettison System,

In an emergency, the canopy can be fast-jettisoned by
either crewmember by raising the ejection seat right
armrest, or by the pilot by pulling out {(approximartely
2 inches) the pilot’s canopy jettison handle. Both the
pilot’s and radar observer’s cockpits are equipped with
an internal canopy slow-fire jettison '"“I"” handle, This
enables either the pilot or the radar observer to slow-
jettison the canopy by pulling the “I" handle. Tn the
pilot’s cockpit, the “T” handle is located on the left
side below the cockpit rail (figure 1-8). In the radar
observer’s cockpit, the “T"" handle is located below the
main spar on the left side (figure 4-6). The canopy can
also be slow-jettisoned by the ground crew by pulling
out (approximately 5 inches) the exterpal emergency
release handle. Either method releases compressed gas to
the canopy jettison cylinders. When the canopy is fast-
jettisoned, the canopy is thrown clear of the airplane.
When it is slow-jettisoned, the canopy is slowly pushed
above the cockpit rails. From this position the canopy
may be pushed or lifted from the airplane. A pressure
gage for the canopy jettison system is located on the
radar observer’s instrument panel. (See figure 4-5.)

PILOT’S CANOPY SWITCH.

A slide-type canopy switch (figure 1-39) on the handle
of the pilot’s canopy lock lever is one of the three spring-
loaded switches that control canopy operation. The
switch positions are marked OPEN and CLOSE. The
switch also has a NEUTRAL position. After the lacks
have been disengaged, the canopy can be opened by hold-
ing the switch at OPEN until the canopy has reached
the desired position. When the canopy is cpened to its
full limit of travel, a limitr switch operates a brake to
keep the ¢anopy from slamming against the mechanical
stops. To close the canopy, the switch is held at CLOSE
until the canopy stops moving and the lock lever is
then pushed dowsn to close and lock the canopy. The
pilat’s switch overrides the radar observer’s switch, and
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RADAR OBSERVER'S
o CANOPY SWITCH AND
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EXTERNAL
CANOPY HANDGRIP
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Figure 1-39.
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CHAFF DISPENSER LANYARD
CONNECTION—-TYPICAL
(BOTH SEATS)

J-42(1)C

Figure 1-40.
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the external switch overrides both cockpit switches, All
canopy switches operate on 28-volt dc from the battery

bus.
§ CAUTION

Maximum permissible taxi speed with the
cangpy in the open posilion is >0 knots TAS

FrwTY
L o

RADAR OBSERVER’S CANOPY SWITCH.

A spring-loaded canopy switch (figure 1-39) on the left
side of the radar cbserver’s cockpit is marked OPEN
and CLOSE, and operates the canopy in cthe same manper
as the pilot’s canopy switch.

EXTERNAL CANOPY SWITCHES.

To permit electrical actuation of the canopy from out-
side the cockpit, two battery-powered push-type
switches {(figure 1-39) are located inside a key-locked
access door on the lefr side of the fusclage above the
wing leading edge. One switch is marked PRESS 1O
QPEN and the other is marked PRESS TO CLOSE.
When either switch i35 held depressed, the canopy
moves in the desired direcrion until the switch is re-
leased. The external canopy switches override the
pilot’s and radar observer's switches,

WARNING

When opening the canopy with the external
canopy switch, use caution to prevent the for-
ward corner of the canopy from striking the
operator’s hand.

Note
if the canopy cannot be opened electrically,
open manually.
CANOPY LOCK LEVERS AND INDICATOR LIGHT.

‘L'here are three canopy lock levers (figure 1-39): the
pilot’s, near the floor at the left of the pilor’s seat; the

racdar observer’s, on the left side of cthe cockpit; and

the external lever, just below rhe left cockpir rail in-
side a key-locked access door. Moving the lock levers
forward, when the canopy is within 1 inch of full for-
ward travel, fully closes and locks the canopy and in-
flates the canopy pressure seal. Pulling the lock levers
back releases the locks and a “Canopy Usnlocked’” 28-
volt dc red indicator light mext to the lefr windshield
defogging duct comes on. The light goes out when the
locks are engaged. The external lever must be disen-
gaged and pushed into its clip for stowage.

Note

Prior_to opening che canopy, place cabin air
switch at RAM & DUMP.
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PILOT’'S CANOPY HANDGRIPS,

If 28-volt dc electrical power is not available, the can-
opy can be opened or closed manuvally. After release
of the cancopy locks, the canopy is free to roll. Twao
handgrips {(figure 1-39) on the forward frame of the
canopy are for the pilot's use in manual operation,

RADAR OBSERVER’S CANOPY HANDGRIPS.

The radar observer can move the canopy manually by
using Li-shaped handgrips (figure 1-39} located on each
canopy.

EXTERNAL CANOPY HANDGRIP.

An external hinged handgrip (figure 1-39), in the aft
structure of the canopy, can be used by personnel cut-
side the cockpit to assist in manually moving the
canopy.

EXTERNAL EMERGENCY CANOPY
RELEASE HANDLE.

The canopy can be slow-jettisoned by an external
emergency release handle (figure 1-39) which is flush
with the fuselage skin just helow the access door for
the external canopy switch, A butcon in the center of
the handle must be pressed in to release the handle.
Approximately 45 pounds of pull must be exerted to
break the safety wire on rhe jertison valve and a con-
stant pull must be maintained until the canopy breaks
free and rises above the cockpit rails. When the
handle is pulled out approximately 5 inches and held,
compressed gas flows through a restrictor to the actu-
ating cylinders and, in approximately 10 to 20 seconds,
the canopy will be pushed above the cockpir rails.
From this position it can he lifted or pushed from the
airplaoc.

WARNING

The canopy should he jectisoned on the
ground oniy in an emergency. T'o prevent ac-
cidental jertisoning of the canopy when the
airplane is on the ground, safety pins must be
installed in the canopy jettison components
inn both cockpits (as discussed in Ejection Seat
Ground Safety Pins, this seceion).

EJECTION SEAT RIGHT ARMREST.

The right armresc (figure 1-40) of eirher ejection seat
cen be raised to fast-jettison the capnopy. When either
crewmember raises his right armrest, compressed gas
under approximately 1800 psi flows to rthe actuating
cylinders, the canopy locks release, and the canopy is
thrown into cthe air.



T.0. TF-89J-1

WARNING

® The canopy goes straight up when it is jer-
tisoned, Lack of airstream may cause it to fall
pack inty the codkpit.

® If the canopy is to be jertisoned for reasons
other than ejection (such as a form@:
the pilor should not use the seat armrest, as
this will also Ccause.hii.feat.fe pocom, thus
restricting vision. The canopy can be jetci-
soned by the pilot without bottoming the
seat by pulling our the pilot’s canopy jettison
handle.

® Keep hands and arms clear of canopy contrel
levers during canopy jettison. As the canopy
is jetrisoned the radar observer’s lock lever
will rotate rapidly to the OPEN position, and
the pilot's lock lever will snap to the UP
(OPEN) position.

PILOT'S CANOPY FAST-JETTISON “T'* HANDLE.

A T handle (figure 1-11), located on the pilot’s right
vertical comsole, enables the pilot to fast-jettison the
canopy without vsing the ejection scat control. This
"*I** handle is linked by a cable to a gas initiator located
on the floor just forward of the right console. The cable
also js Hnked to a microswitch in the 28-volt de circuit
to the canopy retention solenoids. Pulling the “L” kan-
dle out approximately 1 inch opens the microswitch and
interrupts the circuit to the canopy retention selenoids;
pulling the handle amother inch {a rotal of approxi-
marely 2 inches) draws the firing pin from the initiator
which in tuca opens the shutoff valve to the canopy
jettison cylinders. The retraction mechanism for stow-
ing the radar observer’s scope and ronsole is then auto-
matically actuated to the stowed position. The jettison
cylinders then release the canopy locks and throw the
canopy from the airplane. The pilot’s canopy jettison
“T" handle should be used for all emergencies requir-
ing jettisoning of the canopy, other than ejection. To
prevent inadvertent canopy jettisoning, a ground
safety pin is provided for the canopy jettison gas ini-
tiator. This pin with its streamer is attached to the end
of the pilot’s ejection sear ground safety pin streamer.
On some airplanes a guard has been installed over the
pilot's emergency canopy jettison imitiator linkage to
prevent damage to linkage and inadvertent actuation.

EJECTION SEATS.

WARNING

If the C-2A life rafc is being carried, the A-3
seat cushion (some airplanes) should not be
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left on the seat. If both are vsed and it be-
comes necessary to ejece or crash land, severe
spinal injury may result because of the exces-
sivc compressibility of the combination of life
rafc and cushion. If additional height in the
seat is needed, a solid block may be used in
conjunction with the life raft.

Note

® “When the seat cushion is not used, the Type
MD-1 contoured seat survival kit container,
stock number 2010-126602, with the MA-1
contoured cushion, stock number 2010-159100,
should be used, The forward edge of the
packed kit should not be thicker than 7 inches
(see T.0. 1481-3.51, "Base Assembly, Use and
Maintenance of Sustenance Kits,” and 1.0.
1483-2-31, “One-Man Life Raft, Type PK-Z,
TUsed with Survival Xit Container, Type
MD-17). The C-2A one-man life rafr kit may
be used if the MD-1 containers are not
available. _

® On some airplanes the A-5 seat cushion has
becn replaced by the MC-1 cushion.

The pilot’s and radar observer’s stations are equipped
with gas-operated, catapult-type ejection seats (figure
1-40), A catapult aft of cach seat contains an explosive
charge that supplies the propelling force for seat ejec-
tion. The scat cjection catapult is permanently safetied
by two shear pins that are sheared during firing by gas
pressure from the initiator. The hcadrest and footrests
of cach scat are fixed. A chaff dispenser is mounted
bebind each headrest. The dispenser lid is opened
automatically during ejection by a lanyard connecting
the lid larch pin and the airplane structure, Dispersion
of chaff during ejection marks the location and aids
rescue operations. The pilot's seat is adjustable in a
combination vertical-fore-and-aft dircetion. Lift pres-
sure for seat adjustment is developed by a spring-loaded
“A” frame attached to the cockpit floor. A roller at
the top of the "A” frame exerts an upward pressute of
approximately 93 pounds (over and above the weight
of the empty seat) against a guide track on the bottom
of the seat bucket. Before seat ejection a compressed
air system automatically lowers the pilot’s seat to the
full down pesition. The radar observer’s seat is not ad-
justablc. Coatrols for the ejection sequence arc the two
armrests of each sear and the right handgrip firing
trigger. Gas initiators, fired by movemenc of the seat
armrest and firing trigger, perform the necessary op-
erations with a minimum. of manual force required.
As the scat is ejected, oxygen tube, microphone, and
headset connections automatically disconnect at the
seat and chaff dispenser lid is opened. Each seat is
equipped with an automatic safery belt (figure 1-42).
The belt releases automatically by means of gas pres- -
sure from a delay initiator which is fired as the seat
is ejected and which provides a time delay for the seat
to clear the airplane before the safety belt is released.
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PILOT'S SEAT

EMERGENCY CANOCPY
JETTISON T HANDLE

{ Guarded, some airplanes)

'REMOVE BEFORE TAKEOFF

Figure 1-41.
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For cjection the canopy can be jettisoned by either the
pilot or radar observer, but seat ejection is controlied
by the individual occupying the seat. An ejection nott-
fication switch is installed on each crewmember's ejec-
tion seat. When either pilot’s or radar observer’s seat
is ejected from the airplane, the ejection notification
switch automatically actuates the emergency mode of
the IFF system if the set is on either ON or LOW.

Note

Actvadion of either the pilot’s or radar ob-
scrver’s right armrest will jettison the canopy
and stow the radar scope.

WARNING

@ Kccp hands and arms clear of eanopy lock
levers daring canopy jettisom. As the canopy
is jetrisoned the radar observer’s lock lever
will rotate rapidly to the OPEN position and
the pilot’s lock lever will smap to the UP
{OPEN) position.

® If time and conditions permit, the radar ob-
server rather than the pilor should jertison
the canopy. This will assure that the radar ob-
server is in position for ejection and will
have no difficulry in reaching- the ejection
seat controls due to wind blast or “G" forces.

ARMRESTS.

V'he right and left armrests {figure 1-40) are not inter-
conpected and may be moved independently of each
other. Each armrest terminates in a2 loop-type hand-
grip, the right handgrip containing the catapult firing
trigger. On some airplanes the pilot’s and radar observ-
er’s armrests have heen painted gray and the handgrips
orange-yellow to focus attention on the actual ejection
controls. Each armrest is fitted with a jack-knife-type
brace that is spring-loaded to assist the armrest ioto the
full up position, once the armrest is lifted free of its
stowed position. In normal flying position each arm-
rest is stowed in the full down position and held there
by a roller lock. Appreximately 30 pounds upward pull
is reguired to pull the armrest through ics first one-half
inch of travel. After that, the assist biraces snap the arm-
rest into the full up position where it is held in place by
spring tension and the overcemter action of the braces.
Qn_eirther seat, raising the right armrest jettisons the
canopy, snaps that seat’s catapulr firing trigger up into
the ready position, and moves the radar scope into the
s_t_owed position; in addition, on the pLOL s seat, TAGINE
“the right armrest lowors the seat, Kaising the left arm.
test locks the shoulder _hagpess, inertia reel.

TR
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WARNING

@® If canopy fails to jetrison after che right arm-
rest has been raised, the pilot may pull the
canopy fast-jettison “T”" handle, If that system
fails to operate, raise the canopy locking
lever and move the canopy switch to OPEN.
When the canopy moves aft from the wind-
shield frame, the airstream will blew it from
the fuselage. If cunopy fails to blow off when
unlocked, continue with normal ejection pro-
cedure and eject through the canopy.

® When certain types of survival equipment are
used, ejection through the canopy may result
in neck injuries. As an example, when the
MD-1 survival kit is used, a seated height of
34-1/2 inches is available, A crewmember
having a greater sirting height, and using this
equipment, would have his head above the
headrest. ¥ ejection through the canupy were
necessary under this condition, the possibility
of neck injury would exist. Ejection through
the canopy should be attempted only after
all efforts to jetrison the canopy have failed
and ejection is mandatory.

CATAPULT FIRING TRIGGER.

The catapulc firing trigger (figure 1-40), locared in the
loop-type haadgrip of the right armrest, is locked in
the stowed position whea the armrest is down in nor-
mal flying position. When the right armrest is raised,
the trigger lock relcases and the trigger is snapped up
inro firing position. Squeczing the rigger pulls the
initiator firing pin, and gas pressure sufficient to shear
the permanent safety pins drives the carapult firing pin
into the detonator to fire the scar catapult.

SEAT ADJUSTMENT LEVER.

A lever (figure 1-40) at the forward right corner of the
seat bucket controls locking pins. in the sear adjust-
ment mechapism. The lever moves fore and aft to en-
gage or retract the locking pins in the seat positioning
struts aft of the seat bucker. When the lever is full
forward, the seat is locked in place. When the lever is
moved aft approximately 15 degrees, the locking pins
are withdrawn and the seat may be adjusted uvpward or
downward by relieving or applying weight to the seat
bucket. The spring-foaded “A” frame beneath the scat
exerts a constant upward pressure on the seat bucket of
approximately half the weight of a crewmember.

SAFETY BELT AUTOMATIC RELEASE.

The primary purpose of the safety belt automatic re-
lease, particularly when used with an automatic- open-
ing aneroid-type parachute, is to extend the maximum
and minimum altitudes at which successful escape can
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be made using the ejection seat. In a high altitude
ejection (above 15,000 feet), the automatic system de-
lays deployment of the parachute until an altitude is
reached where sufficient oxygen is available to permit
a safe parachute descent and air density is great enough
to slow a free fall, thus reducing parachute opening
shock. In a low altitude ejection, use of the automatic
system greatly reduces the overall time required for
separation from the seat and deployment of the para-
chute, and consequently reduces the altitude required
for safe ejection. The various types of safety belt auto-
matic releases have been thoroughly tested and are
completely reliable. Under no circumstances should the
automatic belt be manually opened before ejection, re-
gardless of altitude. Human reaction time cannot pos-
sibly beat the automatic operation of the release in
opening the safety belt and arming the parachute,
particularly under the stresses imposed by escape.
The escape operation using the automatic release is not
only faster, but also protects the crewmember from
severe injury at high speeds. Because the deceleration
of a crewmember alone is considerably greater than
that of the crewmember and seat together, immediate
separation would result if the belt were manually
opened just before ejection. This would not only cause
greater "'G” forces during deceleration, but could result
in the parachute pack being blown open. The high
opening shock of the parachute under these circum-
stances could cause fatal injuries. Currently, three types
of safety belt automatic releases are in general use: the
MA-1, the MA-2, -3, and -4, and the MA-5 and -6. (See
figure 1-42.) Any of these various types may be found
in the airplane. All three releases are designed to be
locked and opened manually under normal usage, much
the same as the standard manual safety belt, except that
on the MA-1 through MA-4 models, a key that is
attached to the parachute lanyard must be inserted into
the release before it can be manually locked to insure
that the crewmember does not overlook the attachment
of his parachute lanyard to the release. (If an automatic
parachute is not used, the key attached to the release is
used.) When the release is manually opened, the key
drops out of the release to prevent inadvertently dump-
ing the parachute. On the MA-5 and -6 automatic
releases, a ring on the end of the parachute lanyard
slips over the locking tongue of the release mechanism;
when the release is manually opened, the ring slips free,
However, on all three versions of the automatic release,
the key (or ring) remains attached to the mechanism
when the release is forced apart by gas pressure follow-
ing an ejection, thus actuating the parachute mecha-
nism when the crewmember separates from his seat.
Manual operation of the system can override the auto-
matic features at any time. For example, it is possible to
manually open the safety belt even though initiator
action has started. The parachute automatic features
may also be overridden by manual operation even
though the automatic parachute rip cord release has
been actuated.
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WARNING

® If the safety belt is opened manually, the
parachute rip cord must be pulled manually.

@® The M-4 or M-12 safety belt initiator ground
safety pin with warning streamer must be re-
moved prior to flight. If the pin is not re-
moved, automatic uncoupling of the safety
belt will not occur if ejection becomes neces-
sary. If pin is installed, maintenance per-
sonnel should be consulted on the status of the
ejection system before occupying the seat.

@ Improperly attaching the shoulder harness and
safety belt tiedown straps to the automatic
belt may prevent separation from the ejection
seat after ejection. To make the attachment
correctly, first place the right and left shoul-
der harness loops over the manual release end
of the swivel link; second, place the automatic
parachute lanyard anchor over the manual re-
lease end of the swivel link; then, fasten the
safety belt by locking the manual release lever.

LOW ALTITUDE ‘‘ONE AND ZERO'' EJECTION
SYSTEM.

A system incorporating a l-second safety belt delay
and a 0-second parachute delay (“one and zero”) is pro-
vided on some airplanes for ejection seat escape sys-
tems to improve low altitude escape capability. This
system utilizes a derachable zero delay lanyard (figure
1-43) that connects the seat belt to the parachute
“D” ring. At very low altitudes and at low airspeeds,
the lanyard must be connected to provide for para-
chute actuation immediately after separation of the
crewmember from the ejection seat. At higher
altitudes and airspeeds, the lanyard must be discon-
nected from the “D” ring, to allow the parachute timer
to actuate the parachute below the critical parachute
opening speed and below the parachute timer altitude
setting. A ring attached to the parachute harness is
provided for stowage of the lanyard hook when it is
not connected to the parachute "D’ ring. The connect-
ing (hookup) and disconnecting (unhooking) of the
lanyard and the parachute “D” ring must be done man-
ually by each crewmember. Prior to takeoff, the lan-
yard should be hooked up and the minimum safe
ejection altitude determined. After takeoff, the lanyard
must_be} unhooked and stowed by the crewmember
after passing through the the minimum safe ejection
altitude for his particular system. Before landing, each
crewmember must hookup the lanyard prior to reach-
ing the minimum safe ejection altitude for his system.
See figure 1-43 for zero delay lanyard engagement
requirements. After landing, the parachute may be
removed from the airplane with the lanyard in the
hooked up condition. Even though a minimum safe
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ejection altitude has been determined prior to takeoff,
the actual decision as to when to eject in an emergency
will be influenced by such circumstances as airpeed,
control and attitude, as well as altitude.

EJECTION SEAT GROUND SAFETY PINS.

Ground safety for the gas-operated ejection seats is
achieved by inserting a safety pin through each initi-
ator collar to prevent the initiator firing pin from
being withdrawn. When the firing pin is inserted fully
into the case, the safety pin engages an annular groove.
With the safety pin in place, the firing pin may be
turned to align the eye for rigging purposes, but can-
not be withdrawn without shearing the safety pin. Five
safety pins are provided for the pilot’s cockpit and four
for the radar observer’s. The points to be safetied in
each cockpit are the canopy fast-jettison valve initiator
and the catapult firing initiator, both under the right
armrest, and the safety belt release initiator, mounted
on the left of the seat frame aft of the backrest. For
each cockpit there is also a special right armrest safety
pin. This “L” shaped pin with its separate red streamer
is to be kept in the cockpit at all times and must be

DETACHABLE
PARACHUTE
LANYARD 1

'ENGAGE HOOK HERE
ON TAKEOFF
AND LANDING

1F-89J-1

installed in the receptacle above the right armrest be-
fore the occupant leaves the seat, to prevent inadvertent
jettisoning of the canopy and arming the seat catapult
before the other ground safety pins can be installed. In
the pilot’s cockpit, a fifth safety pin is used in the
emergency jettison initiator located on the floor for-
ward of the right console. (See figure 1-41.)

SHOULDER HARNESS INERTIA REEL LOCK LEVER.

A two-position (LOCKED—UNLOCK) shoulder har-
ness inertia reel lock lever (figure 1-41) is used to
manually lock the shoulder harness reel or leave it free,
subject to the inertial lock. The lever is located on the
left side of the pilot’s and radar observer’s seats. The
lever is held in position by a friction disk and may be
moved by a firm pressure forward to lock, or aft to un-
lock, the reel. When the lever is in the UNLOCK po-
sition, the reel harness cable will extend to allow the
pilot to lean forward in the cockpit; however, the
inertia reel will automatically lock the shoulder har-
ness tension cable when an impact force of 2 to 3
“G’s” is encountered. When the reel is locked in this

/
~—————— PARACHUTE
. HARNESS

RETAIN HOOK IN
THIS RING
AFTER TAKEOFF

1128A

Figure 1-43.
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ZERO DELAY LANYARD
ENGAGEMENT REQUIREMENTS

WINMDELAST FORCES

N

SAFE EJECTION SPEEDS AND ALTITUDES
/u‘uums

16

APPRECIABLE
EXCESSIVE
@,

FOR MAXIMUM SAFETY DURING CLIMBOUT
THE LANYARD SHOULD BE DISCONNECTED

// 1. EJECTION IN THIS AREA
L
e

IMMEDIATELY UPON LEAVING THE “LANYARD
CONNECTED'’ AREA. TO AVOID DISTRACTION
DURING CRITICAL PHASES OF FLIGHT, SUCH AS

MAY RESULT IN
AS SPEED INCREASES
AMERIOD BLOCK K/ﬂ IF THE ZERO LANYARD
; % 1S CONNECTED.

Z

2. IF EJECTION IS DEEMED
NECESSARY WHILE 1IN

DURING INSTRUMENT OR FORMATION FLIGHT,
IT IS PERMISSIBLE TO DELAY DISCONNECTING
THE LANYARD TO A POINT OUTSIDE THE
“LANYARD CONMECTED” AREA, HOWEVER,
DISCONNECTION SHOULD BE ACCOMPLISHED
AS SOON AS PQOSSIBLE TO MINIMIZE TIME IN

MINOR TO MAJOR INJURY

N\

12

THIS AREA, ATTEMPTS
SHOULD BE MADE TO

THE UNSAFE AREA.

10 vl £ el 4 v

NN

ZERO LAMYARD DISCOMMECTED

007

SLOW THE AIRCRAFT.

ZERO LANYARD COMMECTED

NOTES

77777\

1. CONNECT THE ZERO LANYARD PRIOR TO TAKEOFF AND DISCONNECT
BEFORE REACHING 10.000 FEET.

2. THE LANYARD MAY BE LEFT CONNECTED FOR MISSIONS AND FLIGHTS
IN WHICH 10,000 FEET WILL NOT BE EXCEEDED, TO INCLUDE MISSIONS
WHERE A MANEUVER MAY TEMPORARILY EXCEED 10,000 FEET.

3. CONNECT THE LANYARD PRIOR TO HIGH FIX, OR ON PASSING THROUGH
10,000 FEET DURING ENROUTE DESCENT.

4. WHEN OPERATING OVER AN AREA WHERE THE TERRAIN EXCEEDS
8,000 FEET, USE THE ZERODELAY LANYARD AT ALTITUDES ABOVE
10,000 FEET TO PROVIDE 2,000 FEET TERRAIN CLEARANCE DURING

300 400

CLIMB OR DESCENT.

%%2%% %6 %%

KNOTS - IAS

Figure 1-44.

manner, it will remain locked until the lever is moved
to the LOCKED position and then returned to the UN-
LOCKED position. When the lever is in the LOCKED
position, the reel harness cable is manually locked so
that the pilot is prevented from bending forward. The
LOCKED position provides an added safety precaution
over and above that of the automatic inertia-operated
safety lock. The reel will also lock automatically when
the left armrest is raised prior to seat ejection.

Changed 15 June 1965

AUXILIARY EQUIPMENT.

Section IV of this handbook describes the following
auxiliary equipment and its operation: cabin air con-
ditioning system, canopy defogging system, anti-icing
systems, communication and associated electronic
equipment, lighting equipment, oxygen system, auto-
pilot, armament, single-point fueling system, and mis-
cellaneous equipment.
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SINGLE-POINT FUEL FILLER (Underwing)
b

¢ FUEL FILTER DE-ICING
ALCOHOL TANK

3 . .
N\ ' = -—--;7“‘/ BOTTLE FILLER VALVE

MB-1 ROCKET PYLON
(Each side) '—\

'FIRE EXTINGUISHER AGENT BOTTLE
HYDRAULIC RESERVOIR

NOSE FUEL TARK

RADOME ANTI-ICING e
FLUID TANK
(Group 65 and
subsequent
airplanes)

BATTERY

NOSE GEAR BUNGEE
FILLER VALVE

RADOME i
ANTI-ICING EMERGENCY AIRBRAKE BOTTLE FILLER

NOZZLE HYDRAULIC ACCUMULATOR AIR FILLER
HYDRAULIC RESERVOIR

ENGINE OIL TANK (Each side)

| Recommended: e R : ! o8 MIL-0-5606

oL s outo eoxcou. e o) ST
SPECIFICATIONS £ (FREEZE POINT - &°F)
A .5, MIL: L5624, (NAT
3 . -5, MIL-J-5624C, (NATO F-44) OXYGEN
(FREEZE POINT - 55°F) %

FREEZE POINT - 58°F) =
3. COM'L JET A (NATO F-30) 60% Ethylene glycol

(FREEZE POINT - 40°F) RADGME oLl MIL-E-9500
FLUID SPECIFICATION (0% Di<illed water

(By volume! MIL-D-16791B

MIL-BB-0-925

EMERGENCY FUEL
AYGAS MIL-F-5573 LOWEST AVAILABLE
GRADE OR THE NATO EQUIVALENT i ALCOHOL MIL-A-&091
 *SEE AL TERNATE FUEL LIMITATIONS %
i SECTION V. SPECIFICATION

ENGINE OIL ! FIRE EXTINGUISHING 3 BROMOCHLOROMETHANE
SPECIFICATION . MIL-0-081, GRADE lof0 P AGENT SPECIFICATION L MIL-B-4394 - &

CANOPY JETTISON AIR

Changed 7 January 1963
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FUSELAGE
SUMP TANKS
(Eack side)

OXYGEN FILLER VALVE
MAIN GEAR BUNGEE (Each side)

FLAP EMEIRGENCY HYDRAULIC RESERVOIR
. / ( Group 35 airplanes)

B600-GALLON TIP TANK
{ Each side)

]
WING FUEL TANKS(Each side)

SERVICING DIAGRAM

J43(2)0

1-75



Section | T.0. 1F-89J-1

THIS PAGE INTENTIONALLY LEFT BLANK

1-76



T.0. 1F-89J-1

Section [l

NORMAL PROCEDURES

SECTION [ =——

TABLE OF CONTENTS

Preparation for Flight ....cceceaevee e erasesn 2-1
Preflight Check ...ccwoannevrios. o aiata 0 aleln e e 2-1
Before Starting EDZINES csesanssvecsssnrsvsne 2-6
SHETrting ENCINEs . e cnesamsasiasessesonsa ews A—T
Engine Ground Operation .......covcveveveas 2-9
Before Taxiing (ol iieisasesasecseamee 2-9
T e e e O e e O o Gl S eI 2-10
A BN B A e e T e I D e Ao A e 2-12
Climb-~After Becoming Airborne ........... 2-14
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L S O o e e« iaia e el n u nlm n e (utala)e ol e s vl vl 2-15
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Touch-and-Go Landings .......... e P T 2-21
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S DT R X I B o o eie wik orie e iie s e la tu as s 2-24
Before Leaving Airplane ......cccveveveacns 2-24

Procedure steps in this section are fol-
lowed by the symbols P, RO, or P—RO
in parentheses to indicate whether the
particular step is applicable to the pilot,
radar observer, or both crewmembers.

PREPARATION FOR FLIGHT.
FLIGHT RESTRICTIONS.

Refer to Section V, Operating Limitations, for restric-
tions and limitations.

Changed 15 October 1963

FLIGHT PLANNING.

Prepare a complete flight plan to determine the re-
quired fuel, oil, oxygen, airspeed, power settings, and
other items for the proposed mission. Use the operating
data in the Appendixes to assist you in planning.

TAKEOFF AND LANDING DATA CARD.

Fill out the takeoff and landing data card using the
operating data in Appendix I to assist you.

WEIGHT AND BALANCE.
1. Check takeoff and anticipated landing gross
weights and balance.

2. Make sure the airplane has been serviced and that
the required armament and special equipment are
loaded.

3. Refer to Section V for weight limitations.

4. Refer to Handbooks of Weight and Balance Data,
T.O. 1-1B-40 and T.O. 1EF-89]-5, for detailed loading
information.

ENTRANCE.

For the proper method of entering the cockpit, refer
to figure 2-2.

PREFLIGHT CHECK.
BEFORE EXTERIOR INSPECTION.
Check DD Form 781 for the status of the airplane;

make sure that the airplane has been properly serviced.

1. Canopy ejection pressure—Check. (1500—2000
psi). (P—RO)
2. Ejection seats—Check. (P—RO)
Armrests and trigger stowed; safety pins installed;
safety belt initiator ground safety pin removed; seat
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Section II

¢ A
SFEN

VSP

“r

'

lane, - note
general dverall a
walk=around. check

A LEFT FORWARD SIDE

Pitot tube, static vents, and probe clear.
‘2, Hydraulie fluid level checked, cap secure.

3. Nose wheel tires for condition.

4, Nose wheel strut extension (approximately 3 inches);
ground lock removed.

5. Static ground contact.

6, Fire extinguishing agent pressure (375 psi) and
bungee air pressure (750 +50 psi).
7. Landing-taxi light condition.
8. Battery access door--remove. C
9. Engine screen pressure (1500 +0/-50 psi). b

10. Brake zccumulator pressure (600 psi minimum).

11, Emergency airbrake pressure (1500 150 psi).

12, RBattery connected and secure.

13, Patlery door secured.

14. Engine intake duct clear; screens and compressor blades
aligned and undamaged; check scrTews inside intake and
apcessory section for security; check ground for foreign
objecta. :

15, Angle-of-attack computer probe cover removed; check
freedom of movement.

B RIGHT FORWARD SIDE

16. Nose tank filler cap secure.

17. Hydraulic fluid level checked; eap Secure.

18. Engine intake duct clear; screens and compressor
blades aligned and undamaged; check screws inside
intake and zccessory section for security; check

- ground for foreign objects.

19: Pitot tube and static vents clear.

20. Right and left engine doors locking handles flush
and safety straps secured.

21. Check oil guantity; filler cap and dip stick cotter
pin secured.

22, Eleventh-stage compressor bleed port clear.

23, Engine door No. 3 airscoop clear; inside door No. 3——
check for chafed fusl line. Engine door No. 4 air-
scoop clear.

G RIGHT WING

24 Wheel chocks in place; ground lock removed.

25. Tire condition.

26, Brake condition,

27, Jack lug pointing straight down.

28, landing gear outboard door condition; strut extension
(appr tely 6 inches bet ‘torque 2rm pivet
points), Check outboard door locking arm tension.,

28, Wheel well lines for condition.

30, Bungee air pressure (725 +50 psi).

31. Sequence valve transfer piston for condition and
position (out}

32. Gear unlock unlocked and roller free,

33. Single-point refueling cap secured; refueling door locked.

34, Alleron and wing flap for condition; speed brake external
ground lock removed. -

D RIGHT AFT FUSELAGE

35. Tailpipe, fuel manifold, and flameholder ‘condition.

36. Eyelids condition and position (open).

37. Afterburner blastplate condition.

ey

TION

8

it

B B I VO 5 Em BA R e

88.

38.
40.
41,

51,

52,
53.

54,

55.
56,
57.

60.
61,
62,

63.
64,

"

T.0. 1F-89J-1

EMPENNAGE
Generzal condition,

LEFT AFT FUSELAGE

Afterburner blastplate condition.
Tailpipe, fuel manifold, and flameholder condition.
Eyelids condition and position (open).

LEFT WING

Aileron and wing flap for condition; speed brake external
ground lock removed.

Wheel chocks in place; ground lock removed.

Tire condition.

Breke condition.

Jack lug pointing straight down.

Landing gear outboard door condition; strut extension
(approximately 6 inches between torque arm pivot points).
check outboard door locking arm temsion. :
Wheel well lines for condition.

Bungee air pressure (725 50 psi). -
Sequence valve transfer piston for condition and position (out).
Gear uplock unlocked and roller free; ground locks stowage
box closed.

LEFT SIDE

Eleventh-stage compressor bleed port clear.

Engine door No. 3 airscoop clear; inside door No, 3-—check
for chafed fuel line. Engine door No. 4 airscoop clear.
Check oil quantity; filler eap and dip stick cotter pin secured.

UPPER WING AND FUSELAGE
(P OR RQO)

General condition of surfaces.

Tip tanks for equal amounts of fuel and caps secured.
All fuel filler caps secured.

Cooling scoops on top of fuselage clear.

Fuselage position light condition.

Emergency flap reservoir filler eap secured (left wing on

Group 35 airplanes). :

Alcohol fank--check quantity and cap secured (right wing).

Canopy seal and windshield condition.

Radar access doors secured.

Canopy control door secured and emergency release handle
stowed.

Changed 15 October 1963
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.

Figure 2-2.

air bottle pressure 1600—1800 psi; chaff dispenser
lanyard connected.

Note
8]

If the safety belt initiator ground safety pin is
installed, consult maintenance personnel re-
garding the status of the ejection system before
occupying the ejection seat. ®

3, Circuit breakers—IN. (P or RO)

4. Armament selector switch—SINAKE-SAFE. (P)
5. Oxygen quantity—Check. (P or RO)

6. Battery switch—OFE. (P or RO)

EXTERIOR INSPECTION.

Conduct the exterior inspection as shown in figure 2-1.

7 Q’}‘Z’ff‘}f; :

Section |l

The cockpit is entered from the left side

of the airplane forward of the wing. Kick-in
steps and handgrips are on the left side of

the fuselage and air intake duct. The canopy is
unlocked manually and opened by an external
canopy switch inside an access door above the
wing leading edge.

Locate external power unit as far from the
airplane as the power cable will permit to
reduce the hazard of fire from exhaust gas or
hot components of the power unit.

On some airplanes, two lockbolt position
indicators on each engine nacelle door are
provided to permit visual reference of their
position when doors are being locked. When
the small inspection door coverplates are
removed, a movable lockbolt position indi-
cator and a stationary reference indicator will
be visible. These indicators must be aligned
within 1/32 inch when the lockbolt is in
locked position.

2-3
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"INTERIOR CHECK.
“Frent Cechpit -

1. Safety belt and shoulder harness--Fasten;
ineriia reel operation—-Check; zero delay lanyard--
Attach; automatic-opening parachute lanyard--Con-
nected. (P)

2, Rudder pedals—-Adjust. (P)
3. Battery switch--OFF. (P}
4. Throttles--CTLOSED. (P)

5, 28-volt external power--Connected, (P)

Note

- @ ¥ more than 15 minufes are to
elapse between supplying power to
the 28=-volt d-c bus and starting or
operating engines above idle 1pm,
turn off the afterburner contro?
circuit breakers (toggle-type) and
leave them off until just before
starting engines, This will de-
energize the eyelid centrol solen-
oids, thus preventing them from
being damaged by overheating.

® Check operation of press-to-test
lights on each control ¢r indicator
panel as the panel is checked.

(P}

7. Single-phase inverter switch—-Check at
EMER and NORMAL. (P)

8. Three-phase inverter--Check at EMER and
NOBRMAL, (P)

9. ILeft console circuit breakers--IN. (P)
10. Emergency airbrake walve handle--QOF¥. (P)

11, Sideslip stability augmenter power switch--
ON; rudder trim switch (Group 50 and subsequent .
airplanes)——AUTO TRIM; electrical rudder trim
knob {Group 50 and subsequent airplanes)--Safety-
wired in center position. (P).

6. 2500~VA ground fest switch—ON (guard down),

12, Single-point fueling light--Out. (P}
13. Fuel control pansl--Check. {P)

a. TFuel filter de-ice warning lights—-
Check.

b, Crossfeed switch--0OFF,

e, Left pylon and tip tank switches--
OFF.

d. . Left inboard and outboard wing tank
- switches==-0ON.

e. Left fuel selector switeh~--WING
TANKS (warning lights should flash).

f.. Left fuel selector switch—--NOSE TANK
(warning light should flash).

g. Left fuel selector switch—--ALL TANKS
(wing tank lights should flash),

h. Left fuel vent—-Cheeck thai fuel is not
overboa.rdmg

i, Left tip tank switch-~ON (warning
light should blink momentarily).

j»  Left pylon tank switch--OFF, .

k. Repeat steps "¢n through i hid for right
fuel system

14. Fuel guantity gages--Check all positions,
refurn selector switch to SUMP. (P)

15. Brake accumulator pressure switch—-
Check, (P)
Pump wheel brakes through several cycles
to drop accumulator pressure to between
1190--800 ps=i.

16, Left hydraulic system supplemental pump-—-
Check, (P).
' Depress nose whesl steering button and
watch left hydraulic system pressure g'age
for pressure buildup to 2500 peli,

Changed 15 June 1965
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17, Speed brakes and wing flaps~-Check opera-
tion. Leave closed. (P)

18, Operate all flight controls simultaneously.

{P)
Visually check control surface operation,

19, Aileron and elevator trim switch—Check,
®) L
" Move the switch full travel to left, right,
fore, and aft positions to0 make sure that
the switch autormatically returns to
NEUTRAL when releagsed. If the switch
sticks in any one .of the positions, enter
this fact with a2 red cross on the DD Form
781 and do not fly the airplane. During the

check, stick force should be exerted against
the elevator trim to assure proper operation

of safety switches., Return the elevator trim
fo the TAKE-OFF position when check is
completed. Check control stick grip for

security. o
; CAUTION

In checking the control stick prip do not
twist the grip as such action may cause
the grip to become less secure. .

20, Nose wheel steering button--Release, (P)
Supplemental pump should come on and ac-
cumulater pressure should start te rise to
approximately 2100 to 2340 psi,

21, Parking brakes—Set. (P)
22. Position light switches——As reguired. (P)
23. Landing gear warning horn reset button--
Press. (P) '
Landing gear lever light should come on,.
24, Cabin temperature switch--AUTO. (P)

25, Cabin temperature rheostat--As required.
(P).

26. Windshield wiper switch--OFF, (P)
27. Windshield wiper speed rheostat--INC. (P)
Z8. Canopy seal button--Released. .(P)
29, Landing gear lever--Checlk DOWN and
locked. (P
Check gear position indicator. Emergency
landing gear handle--Check In {stowed

position).

Changed 15 June- 1965

Section I

30, Taxi and landing light switches--As
required, (P)
Check operation of both the landing and
taxi lamp beams after extending the light.

31, Windshield de-ice and defog knob--
NOBMAIL, (P)

32. Anti-ice switch--OFF. (P)

33. Engine screen emergency extension switch—-
As required, (P}

34, Pitot heat switch-—As required, (P)
Check operation with crew chief,

35. Canopy locking lever—--UP, (Warning light--
On.) (P)

86, Cabin air switch--PRESSURE, (P)

37. Cabin differential pressure switch—-5. 00
psi. (P}

38. Attitude indicator warning flag--Retracted.
P}

39, TFlight computer--Check. (P}
Selector switch—FLIGHT INST; altitude
switch--OFF; perform operational check
of flight computer (see Section IV).

40. Directional indicator (slaved) slaving cut-
out switch--IN. (P) :

41, Altimeter and clock--Set and cross-check

with RO. (P--RO)
l WARNING I

Use caution in rotating the barometric
set knob and note the position of the

10, 000-foot pointer fo preveat an erxr-
roneous altimeter setling. If the set
knob is continuously rotated, afier the
barometric scale is out of view in the
Eollsman window, until the numbers

reappear on the opposite side, an er-
ror of 10, 000 feet in altimeter setiing

. can occur,

42, Armament switches——Safe. (P)

43. Emergency rudder trim knob (Groups 35
through 45 airplanes)-~-Check safetywired at center
posgition. (P}

2-5
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44, Canopy defog knob--IN, (P)

45, Starting power switch--NORMAL (OFF).
For emergency stari——EMER (ON)., (P}

46. TFire and overheat deiector testi switch--
Check operation. (P)

Hold toc L. & R FIRE CKT 1 and L. OVER-
HEAT: left and right fire warning lights
and left overheat warning light should come
on within 2 fo 10 seconds; hold fo L & R
FIRE CKT 2 and R OVERHEAT: left and
right fire warning lights and right over-
heat warning light should come on,

47, ©Canopy jettison "T" handle—In (stowed posi-
tion). (P)

48, Thunderstorm light rheostat (Group 45 and
subsquent airplanes)--OFF, (P)

49, Interior and instrument lighting rheostats—-
As required. (P--RO)

50. Autopilot switches-—OFF; turn knob--
Centered. (P)

51, IFF switch--OFF. (P}

52, Generator switches—ON. (P)

s ]

During alternate starts, one of the
following procedures must be used:
If senerator switches are normally
left_in_the OFF position, they must
be _turned ON (following engine start}

in _ﬁm fgllowmg_’ﬁér——mn ngt

ON after engines are staried. Using
other than the above procedures may
result in the loas of secondary bus
and 2500-VA inverter, or the tripping
of the bus-tie relay circuit breaker
due to a current overload of the left
generator durxing right engine start
(external power connected), In etther
case the right NQ, 2 generator should
be turned ON second, never first or
third,

T.0. 1F-89J-1

53, Right console circuit breakers—-IN. (P)

54, Right vertical panel circuit breakers--
IN, (P) '

55. Make sure that all required haviga.tional
publications are aboard., (P) :

56, Oxygen equipment--Check proper connec-
tions and cperation, {P)

Oxygen pressure- gage——400 to_450 psi;
oxygen warning Light switeh--OFF; oxygen
regulator diluter lever--NORMAL OXYGEN;
oxygen regulator supply lever--ON, (Refer
to Oxygen Hose Hookup and Ozygen System
Preflight Check, Sectwn IV, for detailed
information, )

57, Communication equipment--Check operation,
®) - -

Canopy must be closed to check the ARN-
6 and ARN-14. Radio compass (some
airplanes)-~Check all positions and set to
desired frequency; UHF command radio--
Check all channels; VHF navigation set
{(some airplanes)--Check and set to desired
frequency; interphone-=-Check operation;
ARN=-21 (some airplanes)--Check operation;
J-2 compass conircl panel {some air--
planes)-—Check.

58. Emergency signal button and light——Check
with RO. (P--RO)

BEFORE STARTING ENGINES.

Wherever possible, start and rin @ engines on a
concrete surface to prevent dirt and forelgn objects
from entering the compressors and damaging the
engines. Avoid runup on macadam pavement; high
exhaust gas temperatures may cause serious dam-
age to the pavement aft of the airplane, If the
airplane is to be operated under conditions of pos-
gible carbon monoxide contamination, such as run-
up or taxiing dirsctly behind another atrplane, or
during runup with the tail into the wind, put on
oxygen mask, comnect tube to oxygen regulator,
and place diluter lever at 100% OXYGEN. After
contamination is no longer suspected, place the
diluter lever at NORMAL OXYGEN.
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® The ovxygen diluter lever must be re-
turned to NORMAL OXYGEN as soon
as possible, Usc of 100% oxygen could
deplete the suppiy before the cnd of
the mission.

Before starting engines, make sure
danger areas (figure 2-3) forc and

aft of the engines are clear of person-
nel, airplanes, and vehicles. Suction
at the intake ducts .is sufficient to

kill or seriously injurc persoonel if
pulled agajnst or drawn into the

ducts, Danger aft of the engines is
created by the high exhaust tempera-
ture and blazt from the tailpipes,

If external engine and side door air
inlel screens arc installed for taxi-
ing to or from takeoff and landing
areas, and during ground operations,
the engines should be at idle rpwm or
stopped during installation or re-
moval as a safeguard to ground
crews. Personnel installing or re—
moving the screens shall approach
from a 90-degree angle and to the
rear of the inlet duct opening. One
man shall siand at the wing tip of
the airplane to signal the pilot or
radar observey in case of accident.

$ CAUTION

Starting an engine by using the blast
produced by another szirplane or '
engine iz prohibited. This method

of slurting an cngine forces foreign
objects into the intake of the engine
compressor seclion and resulls in
engine failure,

Changed 15 Ociober 1963
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STARTING ENGINES.

Start the lett engine first, to supply hydraulic
pressure to the brake accumulator,

LEFT ENGINE.

1,

2.

3.
rpm.

4.
lized ut

3,

Fire guard posted. (F)

Starier switch--5TART momentarily, {(P)
Check for rise in oil pressure. I there

is no indication of oil pressure immediatcly
after starting, shut down engine and In-
vestigate,

Throtile——IDLE when engine vcaches 7, 5%

(®)

The starter should automatically disconnect
when load drawn by starter drops to 200
amperes (approximately 26%). If ignition
does not ocecur within 5 seconds afler
moving throttle to IDLE, close throitle
and place starter switch momentarily at
8TOP. Do nol operafe the starter con-
tinuously for more than 1 minuie, A
sceond start may be attempted as socn as
the engine stops rotating. A 3-minute
interval must elapse aller the second
starting atterapt and 2 30-minule interval
must elapse between each series of 3
starting attempts.

i CAUTION
The starter is limited to 3 starts of
l-minutc duration cach; if more than
three starts are required, allow
starter lo cool for 30 mimses before
using again.

Exhaust gas temperature and rpm--stabi-
idle 50% +1% rpm aller ignilion. ()

Hydraulic system pressure gage——Check

while starting engine. (P)

When engine rpm is below 18%, the pres-
sure should not excccd 400 pgi; when
engine rpm is above 387, the pressure
should be between 2500 and 3050 psi.
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ENGINE AT MAXIMUM POWER (100% RPM)

( With Afterburner) 685 340 180 115 75
EXHAUST p
: VELOCITY MPH MPH MPH MPH MPH
EXHAUST) | 980 F_ (600 F 340 F 220 F_ 140 F
: (526 C)| (316 ©)| (171 ©) (104 C) (60 C)
ENGINE AT MILITARY POWER (100% RPM)
(No Afterburner)
ST s exrausT 5 | 46° 255 150 100
MELOSIEY MPH MPH MPH MPH
500 F |300°F
(260 C)| (149 ©)

225 109 51 22
MPH MPH MPH MPH
EXHAUST 280°F 165°F 110°F 90" F 82"F
TEMP > ) c o o J
(128 _C) (74 C) (43, C) (32 C) (28.C) .,
25 30 100 150 - 200

————

DISTANCE IN FEET

NOTE
STANDARD DAY TEMPERATURE
OF 60° IS INCLUDED IN THE
ABOVE EXHAUST TEMPERATURES.

seab i

E.G.T. momentarily ranges between
900°C and 1000°C.
b. One (1) hot start in which E.G.T.
A hot start is a start during which the momentarily exceeds 1000°C.
exhaust gas temperature exceeds 900°C
on J35-35A engines. On J35-35A engines, ¢. One (1) hot start in which E,G.T,

a "hot-start'" inspection must be accom- exceeds 900°C for 20 seconds.
plished after:
All hot starts must be entered in DD

a. Five (5) hot starts during which Form T781.
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0.

RIGHT ENGINE.
6. Right engine--Start as for left engine. (P)
7. External power--Disconnected. (P)
8. Battery switch--ON, (P)
9. Fuel pump warning lights--OFF. (P)

10. Engine instruments--Check for desired
readings at idle rpm. (P)

ENGINE GROUND OPERATION.

No warmup period is necessary.

$  CAUTION
o

® To prevent overtemperatures from
disintegrating internal engine screens
and causing internal engine damage,
do not exceed 75% rpm with external
engine screens installed.

@ Do not exceed maximum rpm or
temperature.

BEFORE TAXIING.
VOLTAGE CHECK.

1. 28-volt generators—--Check. (P)
With engines above 50% rpm, output of
each 28-volt generator should be 27.5
volts; loadmeters should show 0,2 maxi-
mum permissible difference.

2. Alternator--Check. (P--RO)

a. Alternator exciter switch and then
alternator circuit breaker switch--
CLOSE (left engine rpm above idle
may be required).

b. Voltage--Check alternator voltmeter for
desired readings.

3. Single-phase and three-phase inverter
buses--Check output. (RO)
All buses should read 115 +5 volts with
voltmeter selector switch at PWR INV
PRI, PWR INV SEC NO. 1, INST INV,
and PWR INV SEC NO, 2.

Changed 15 October 1963
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Section II

4. Three-phase inverter switch--SPARE
(EMER). (P)

5 Three-phase inverter bus--Check output.
(RO)
With voltmeter selecior switch at INST
INV, voltmeter should read 115 volts.

6. Three-phase inverter switch—-MAIN
(NORMAL). (P)

7. IFF switch--STDBY. (P)

HYDRAULIC SYSTEM CHECK.

To check the left and right hydraulic flight control
systems’ individually, the left system must be
checked before starting the right engine.

1, Speed brakes--Check operation. (P)
2. Flight control surfaces--Check operation.

With both engines operating at idle rpm,
operate all flight control surfaces simul-
taneously at maximum rate. The right
flight control hydraulic pressure should
not drop below 1500 psi.

AUTOPILOT CHECK..

Perform the following aufopilot check while taxi-
ing to save time and fuel.

1. Autopilot power switch--ON. (P)

2. Turn knob--Check knob in detent position.
(P)

3. Engaging switch--ENGAGE. (B)

Move switch to ENGAGE after 1-1/2 to
2-minute warmup. The switch should remain at
ENGAGE and the manual controls should resist
movement.

4, Turn knob--Rotate clockwise and counter-

clockwise; pitch knob--Rotate fore and aft. (P)
Stick should follow to right and left as
turn knob is mowved; stick should follow
fore and aft as pitch knob is moved.
Return knobs to detent position.

5. With nose wheel steering disengaged, yaw

the airplane to the right, then to the left, with

brakes. (P)
Left rudder pedal should more forward
slightly when airplane is yawed to the
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right; right rudder pedal should move for-
ward slightly when airplane is yawed to the
left,

6. Check force required to override autopilot.

P)
Operate the stick and the rudder pedals
manually. Forces required to overpower
the autopilot should not be excessive.

7. Autopilot emergency disconnect switch on
control stick--Squeeze. (P)

The engaging switch should return to the

disengage position and the controls should

be free.
l WARNING I

Elevator trim must be reset to TAKE-
OFF because autopilot operational check
disturbs setting.

TAXIING.

Maintain directional control with steerable nose
wheel,

1. Ejection seat and canopy safety pins--
Removed. (P--RO)

2. Brake accumulator pressure-—-Check. (P)

3. Wheel chocks--Signal ground crew to re-
move. (P)

4, Parking brakes--Release. (P)

5. Flight indicators--Check during taxiing. (P)

6. Autopilot--Perform check. (P)

@ Use of both wheel brake and nose
wheel steering in turns will result
in excessive stress on the nose
gear and excessive nose wheel tire
wear.

@ Nose wheel tires will be severely
damaged if maximum deflection turns
are attempted at rolling speeds in
excess of 10 knots.

T. 0. 1F-89J=-1

HNote

Prolonged engine operation at low
rpm can cause sump low level
warning lights to illuminate. This
is normal and is not an indication
of fuel system mdlfunction.

In addition, aircraft tires are not designed to
withstand extended durations of ground rolling
operations. Long taxi periods will build up ex-
cessive temperatures and pressures in the tires,
resulting in decreased margin of safety and ser-
vice life of the tires. Estimated fuel consump-
tion for taxiing with two engines operating is

30 to 70 pounds per minute; therefore, 1 minute
of taxi time costs from 3 to 8 nautical miles at
long range cruising speed.

BEFORE TAKEOFF.
PREFLIGHT AIRPLANE CHECK

After taxiing to takeoff position, complete the fol-
lowing checks:

1. External engine and side door air inlet
screen--Removed (if installed). (P) |

[wamme)

Obtain clearance from ground crew
that screens have been removed.
The engines must be at idle rpm as
a safeguard for the ground crew.

2. Canopy--Closed and locked; warning light--
Out. (P)

3. Flight controls--Check for free and cor-
rect movement. (P)

4, Elevator trim--Check for TAKEOFF set-

ting. (P)
| WARNING I

Be certain that airplane is trimmed
properly for takeoff. Excessive trim
may cause dangerous porpoising and
possible stall.

Changed 15 October 1863
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5. Fuel selector switches--Check ALL TANKS.

(P)

[wanwne )

If the fuel selector switches are placed
at NOSE TANK or WING TANKS, after-
burners, if ignited, may flame out. In
additon, if a takeoff is attempted on a
NOSE TANK selection, the aft CG limits
of the airplane may be exceeded by
expending nose tank fuel with full tip
and sump tanks.

6. Safety belt--Tighten; zero delay lanyard--
Check attached; shoulder harness--Adjust to fit
snugly; inertial reel--Unlock; "L'" shaped seat
safety pin--Remove. (P--RO)

7. Wing flap lever--TAKEOFF. (P)

8. Speed brake lever--CLOSED. (P)
9. Attitude indicator--Set. (P)
10. Hydraulic flight control, brake accumula-

tor, and hydraulic reservoir pressure gages--
Check. (P)

11. Check radar observer prepared for take-
off. (P)
12. Engine screens--As required. (P)

137 IFF/SIF--As reguired.

l 14. Anti-collision lights—-On (As required).
PREFLIGHT ENGINE -CHECK.

(P)

Roll into takeoff position, center nose wheel, hold
brakes, and perform the following checks:

1, Throttles-~-Full OPEN; exhaust gas
temperature and rpm--Check. (P)
Allow engine rpm to stabilize at 98% to
100% rpm. Observe exhaust gas tempera-
tures and check instruments for desired
ranges.

Note

Acceleration from idle to 100% rpm
takes about 12 seconds.

Changed 1 July 1964
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4.

Check.

Section IT

CAUTION
Stabilized engine speeds greater than
103% rpm are prohibited and engine
must be removed for overhaul if this
rpm, or a momentary rpm of 104%,
is exceeded. The throttle must be
reset if stabilized engine speeds ex-
ceeds 102% rpm.

left engine afterburner--ON. (P)
Ignition will be indicated by thrust surge.

Right engine afterburner--On. (P)

Ignite right afterburner as soon as ex-
haust gas temperature and rpm stabilize
after lighting left afterburner.

Note

Stabilization of rpm and exhaust gas
temperature takes approximately 3 to
4 seconds after initiation of after-
burning. The rise in exhaust gas
temperature and drop in rpm indi-
cate proper afterburner ignition. The
subsequent rise of rpm to normal in-
dicates the opening of the eyelids.
Stabilization of exhaust gas tempera-
ture is the final indication of eyelid
opening, afterburning, and airworthi-
ness of the engine.

Engine exhaust gas femperature and rpm--
(P)

Note

Determine normal exhaust gas tempera-
ture (figure 5-2) for the existing run-
way temperature prior to takeoff. When
engines have accelerated to 100% rpm
and before takeoff ground roll is begun,
check to ensure; that EGT is within
limits. Be sure to execute this check
with the engine anti~icing system deacti-
vated, as the engine anti-icing system,
when actuated, may increase exhaust

gas temperatures by as much as 20°C
(68°F). If the exhaust gas temperature is
abnormally low, sufficient thrust may not
be available for takeoff. Return to the
line and enter this information in DD
Form 781.

2-11
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Note

® Ambient air temperature does not af-
fecl peak lemperalurve limits,

@ If eyelids do not open, as indicated by
excesgsive exhaust gas fomperature and
drop in rpm, shut down afierbusmer,
retard throttles, and taxi back to line.

@& Except in cases of emergency, the
engines should never he shut down
mmediately after afierburner shut-
dowr, This practice tends to permil
accumulalion of raw fuel in the after-
burner, which may relgnitc upon con-
tact with hol engine paris, For normal
operation it is recommended that the
engine be operated from idle to 70%
mpm, whichever rpm gives lowest ex—
haust gas temperature, for al least
3 to 5 minutes after shulling down the
afterburners. This procedure will
eliminate shroud scgment warpage,
overheated bearings, and the possi-
bility of raw tuel accumulaling in the
afterburners and igniting [rum hot
engines,

TAKEQFF.

Check fuel siphoning. If siphoning oecurs during
takeoff, correct the condition after safely airborne.
P RO

NORMAL TAKEOFE.

Note

The following procedurc will pro-
ducc the results stated in the ap-
plicable Takeoff Distunce Charts
in Appendix 0.

When engines and afterburners arc stabilized at
100% rpm, procecd with lakecoff as shown in
ligure 2-4. Sec Appendix TI [or refusal speed and
at checkpoint check airspeed,

1F-89J-1

(e )

Adhere closely to the recommended
nose wheel liftoff airspeeds to as-
sure adequute lateral control and
seccleration for takeoff.

Note _

- @ Takeoff with military power is pos-
sible, but more disiance ig required.
(See Takeoff Lvistance Charts, Ap-
pendix II, for military power take-
off distance, )

@ The high rate of fuel consumption
during takeoff and initial climb with
afterburning may eause a slight drop:
in swmp tank fuel level., (See Pre-
flight Engine Check, this section.)

MINIMUM RUN TAKEOFF.

Strict adherence to takeoff procedure will result in
minimum takeoff greund vun. For length of ground
run for various gross weighls, see applicable
Takeoff Distance Charts, Appendix I

OBSTACLE CLEARANCE TAKEOFF.

Follow normal takeoff procedure, using maximum
power, After attaining the 50-foot heighi IAS (see
After Takceoff--Climb, this section), maintain this
IAS until obstacles are cleared, then continue with
normal climb procedure.

CROSSWIND TAKEGFF.

Follow normal takeoff procedure with the following
exceptions. Use ailcrons cautiously Lo maintain a
wings level atiitude. Lift off at higher speeds than
normal, depending on wind velocity, Hold nose

wheel on runway until reaching takeoff speed to get -
maximum benefit from nose wheel steering. (See
Takeoff and Tanding Crosswind Chart, (Appendix I1.) l

Changed 15 June 1965
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TAKEOFF PROCEDURES

AFTER TAKEOFF, MAINTAIN APPROXIMATE
TAKEOFF ATTITUDE TO CLEAR A SO-FOOT
HEIGHT AT 126 TO 154 KNOTS IAS
DEPENDING ON GROSS WEIGHT.

r o

GRADUALLY EASE STICK BACK TO LIFT
NOSE WHEEL ALLOWING AIRPLANE TO FLY

ITSELF OFF AT APPLICABLE AIRSPEED

AS GIVEN IN APPENDIX.
* KEEP NOSE WHEEL ON GROUND

UNTIL APFPLICABLE AIRSPEED
IS ATTAINED. REFER TO APPENDIX.

NOTE: Hold slight back pressure on
stick to prevent nose wheel pound-
ing, but do not lift nose wheel until
applicable airspeed is reached.

a ; MAINTAIN DIRECTIONAL CONTROL WITH

STEERABLE NOSE WHEEL

UNTIL RUDDER BECOMES EFFECTIVE AT
ABOUT 70 KNOTS |AS.

RELEASE WHEEL BRAKES.

J-47D
" Figure 2-4.
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Seclion O

Crosswind takeoff ground run distance
can be much greater than distances
shown in the Takeoff Distance Charts,
depending on wind velocity,

Note

Use of nose wheel steering will greatly
facilitate directional control during
crosswind takeoff and minimize use of
brakes.

CLIMB--AFTER BECOMING AIRBORNE.

To gain altitude efficiently, first accelerate to the
best climh speed at constant altitude, then elimb,
maintaining the best climb airspeed according to
the type of climb desired, If a elimb is started
before reaching the best climb airspeed, total
lime aznd fuel consumption will be increased. The
besi power for climb depends on the performance
required. Maximum power, military power, or
normal power may be used. Optimum power set-
tings for various performance requirements are
described in the following paragraphs.

1. After takeoff, maintain approximate takc-
off attitude to cléar a 50-foot height at airspeed
given in applicable Takeoff Distance to Clear
50-Foot Obstacle Chart in Appendix II. (P)

I- ?Allllllﬂ I

At takeoff airspeeds, aileron response -
may be somewhat less than at higher
airspeeds. Takeoff airspeeds less

than those recommended will aggra-
vate this condition.

2, Landing gear lever--UP, when definitely
airborne. (P)

CAUTION

Landing gear should be up and locked
and the light in the control handle ocut
before exceeding structurzl limit

2-14
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airspeed. Landing gear retraction
at speeds in excess of structural
limit airspesd may result in partial
gear retraction and possible loss of,
or damage to, the main landing gear
doors. I "G' forces or sideslips
are attempted during gear retraction
the maximum airspeed at which the
landing gear will completely retract
will be reduced.

Note

A priority valve in the hydraulic
system pgives priority to all flight
controls over the landing gear
system; therefore, if the landing
flaps are retracted prior to a safe
uplock landing gear indication, the
gear movement will be delayed
until the flaps . are up.

3. Wing flap lever~-~-UP after attaining a safe
gear and door up indication (160 knot TAS minimum;
170 knots IAS if pylon stores are carried). P

=

Wing flaps must be fully retracted
before reaching structural limit
airspeed of 230 kmots TAS to avoid
possibility of structural damage.

4. After reaching a safe altitude, increase
airspeed to desired climbing speed. (P)

Hote

As soon after takeoff as flight con-
ditions permit, positive permit, posi-
tive operation of the IFF sghould be
established with an air traffic control
facility if the route of flight will re-
quire an operative IFF, Consult
appropriate FLIP documents for IFF/
SIF traffic control requirements and
procedures. '
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- DURING CLIMB.

To gain altitude efficiently, first accelerate to the
best ¢climb speed at constant altitude, then elimb,
.. maintaining the best climb airspeed according to
the type of climb desired. If a climb is started
before reaching the best climb airspeed, total
time and fuel consumption will be increased. The
best power for climb depends upon the performance
. required. Maximum thrust, military thrust, or
normal thrust may be used. Optimum power set-
tings for various performance requirements are
described in the following paragraphs and will pro-
duce the results presented in the applicable Appen-
dix Climab Charts. During c¢limb, the following
should be accomplished at 5000 feet, 10,000 feet,
and at level-off alfitudes:

1. Oxygen--Check. (P--RO)

2. Altimeter and cabin altitude—~Check for
proper operation. {(P=--RQ)

3. Engine instruments--Check operation. (P)
4. Wings and fuselage--Check. (P--RO}

5, Alitimeier-Set to 29. 92 passing 18, 000
feet. (P--RO)

6., Zero delay lanyard--Disconnéct and stow

-. upon reaching 10,000 feet in accordance wilh Zero

Delay Lanyard Engagement Requirements Chart
(figure 3-6A). (P--RO)

Note

When operating above terrain over
8000 feet high, the zero delay lan-
yard should remain connected until
ihe A/C is at least 2000 feet above
the terrain, and should be connected
at least 2000 feet ahove the ferrain
on deacent.

7. TFuel gages—--Check. (P)

8. Engine screen switch—-WORMAL, (P}

9. Oxygen diluter lever --NORMAL OXYGEN.
(P--RO) i 100% oxygen is used for takeoff because
of suspected carben monoxide contamination of cock-
pit, move diluter lever o NORMAL OXYGEN as soon
as contamination is no lenger suspected.

Changed 15 June 1865
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(e )

The oxygen diluter lever must be re-
turned to NORMAL OXYQEN as soon
as possible. Use of 100% oxygen could
deplete the supply before the cnd of
the mission.

10. IFF switch--As required; check for opera-
tion. (P)

MINIMUM FUEL ELiMB.

Tao climb, using minimum fuel without regard to
distance gained, use military power at low .altitudes
and maximum power above 20, 000-foot pressure
altitude. Alrspeeds shown in the applicable Appen-
dix Climb Charts are suitable for this type of climb.

MAXIMUM DISTANCE CLIMB.

To climb so that total disiance covered, including
cruise distance, is greatest for the fuel consumed,
use military power and maintain the airspeed shown
in the applicable Appendix Climb Charts.

MINIMUM DISTANCE CLIMB.

Depending on gross weight and power, minimum
distance climb (maximum angle of climb) at low
gltitudes may be obtained at the airspeeds showm
in figure AZ2-11.

Note

Minimum distance climb is not a max-
imum rate of climb.

CRUISE.

See Section VI and applicable Appendix Charts for
eruise characteristics of the airplane.

Note

For missions requiring low-altifude
work, the zerc delay lanyard sheuld

be unhooked or hooked when climbing

or descending through minimum-ejection
altitudes. Refer to Zero Delay Lanyard
Engagement Requirements, Sectlion I
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FLIGHT CHARACTERISTICS.

See Section VI for flight characteristics of the
airplane.

DESCENT.

Any combination of power and speed brake position
may be used during descent if the airspeed limita-
tions in Section V are not exceeded. A normal de-
scent provides a compromise in fuel, time, and
distance and is ordinarily used during normal
operation when loitering or while awaiting landing
clearance. The descent is made at Mach 0.70 and
idle power, maintaining the airspeeds specified in
the Descent Charts (figures A2-12 through A2-14).
With speed brakes fully open and engines at idle
rpm, descents up to 30,000 feet per minute can
be made without exceeding 350 knots IAS. Use the
following procedure in making all descents:

1. IFF--Check (perform within 1 hour prior to
estimated time of landing). (P)

2. Throttles and speed brakes--As required.
3. Windshield defrosting system--As required.

4, Canopy defogging system--As required.
(P--RO)
Operate windshield defrosting system as
required. Anticipate canopy fogging at low
altitude and operate defogging system ac-
cordingly.

5. Altimeter--Set to current setting descend-
ing through 18, 000 feet; cross-check with RO.
(P--RO)

6. Zero delay lanyard--CONNECT prior to
high fix penetration, or at 10,000 feet enroute

descent IAW zero delay lanyard engagement re-
quirements (figure 3-6A). (P)

BEFORE LANDING.
Note
@® When power is stabilized at 85% rpm,

approximately 4 seconds are required
to obtain maximum power.

2-16
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@ Because engine compressors are
designed for maximum efficiency at
100% rpm, compressor efficiency
will drop as rpm is decreased to ap-
proximately 80% rpm. Therefore, if
engine is accelerated rapidly from
§0% rpm to maximum power, a com-
pressor stall may result. This is
less likely to occur, however, at
85% or higher rpm since the com-
pressor efficiency increases quite
rapidly with an increase in rpm.

® Before entering traffic pattern, air-
speed may be varied within wide
limits with speed brakes. Enter
traffic pattern, using approximately
85% rpm and maintaining 275 knots
TIAS with speed brakes closed. If
an airspeed lower than 275 knots
IAS is desired, open speed brakes
in preference to reducing power.

1. Alert radar observer. (P)

2. Safety belt and shoulder harness--Checked;
Zero delay lanyard--Check attached in accordance
with Zero Delay Lanyard Engagement Requirements
Chart (figure 3-64); inertia reel--Unlock. (P)

3. Armament selector switch--SNAKE-SAFE.
(P)

4. Wing anti-ice systems--Off; engine anti-
ice system--As required. (P)

|

Use extreme caution when using wing
anti-icing during landing because opera-
tion of the system causes a reduction
in available thrust which must be con-
sidered if a go-around is necessary.

5. Windshield de-ice and defog knob--As
required. (P)

6. Fuel gage selector switch--SUMP. (P)

7. Brake accumulator and hydraulic pres-
sure gages--Check. (P)

Changed 15 June 1965
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8.

9.

using 85% rpm.

1o0.

L1,
TAS,

12,
down,

13. .
correct hefore lowering flaps.

14,

15,

16.

17,

18,

149,
airspe

T.O,

Engine screens——As required. (1)

Enter traffic pattern at 275 knots IAS,
(P)
Speed brake lever-~OPEN, (P}

Speed brake lever--CLOSED at 195 knots

(P)

Do not extend landing gear at air-
speeds in excess of 195 knots IAS,
Aftexr a normal landing or during a
two-engine go-around, the gear re-
traction cycle must be complete
(gear door up and locked} before

the airplane exceeds 195 knots TAS,

If practical, the 195-knot 1AS resiric-
tion should alse be observed on single-
engine go-around, 1f landing gear,
flaps, and speed brakes are actuated
simultaneonsly, landing gear retrac-
tion time will be lengthened. Affer
rapid descent from high altitude, allow
for appreclably slower landing gear
and wing flap extcnsion rates caused
by the low temperature of the hy-
draulic fluid.

Landing gear lever--DOWN; check gear
()

Fuel siphoning--CHECK. If siphoning,
(P} {RO)

Wing flap lever—--TAKEOFF, (D)

Trim--Adjust as speed is reduced. (P}

1F-89J-1

20.
sured,

21.

knots IAS, depending on gross weight,

23,

to IDLE,

Section II

approach. If speed brake opening is
inercased rapidly, rapid deceleration
may result in an cxcessive rate of
descent or stalling while still air-
borne.

n
»
5
o
z

At final approach and landing air=-
speeds, zilerom response may be
somewhat less than at higher air-
gpeeds. Final approach and land-
ing ajrspeeds less than those recom-
mended will aggravate this condition,

Maintain 86% rpm until landing is as~
(P}

Maintain desired appreach at 132 to 157
(P}

When landing iz assured, retard throtlle

(P)

LANDING.

NORMAL LANDING.

Note
The procedure given below will pro-
duce the resulls stated in the appli-

cable Landing Distance Chart in Ap-
pendix II.

For the landing procedure, refer to figure 2-5.
Aside from the somewhat high stick force en-
countered during flareout, the airplane is easy to

Tand.

Tip tanks must contzin less than 200 pounds

Instruments——Check for desired ranges.

Turn onto final at 170 knots IAB. (P)

Landing lights--As required. (P)

Final approach: wing flap lever—-DOWN;
ed-—Check. (P}

[eammne )

Speed brakes must be used with
exitreme caution while on final

Changed 15 June 1965

(P)

each before landing to prevent excessive loads in
the tank attachment fittings. o aveid hard land-
ings (touchdown at too high a rale of descent), do
not open speed brukes fully unilil the airplane
touches down. With tail slightly down, touch main
gear down at applicable IAS given in Landing Speeds
Chart. Rapid deeceleration of the airplane may re-
sult in a stall while gtil! zirborne. If speed brakes
are closed just before touchdown, decreased de-
celeration will result in 2 leonger landing distance.
Open speed brake Icver and set nose wheel down
at applicable airspeed,
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.- Sona oo (Based on a typical
PATTERN s 57500 st

TRIM—ADJUST AS

SPEED IS REDUCED.
CHECK INSTRUMENTS g’

FOR DESIRED RANGES.

ENTER TRAFFIC PATTERN AT 275
KNOTS IAS USING 85% RPM.

_ TURN ONTO FINAL AT 170 KNOTS IAS. \ l“:

MAINTAIN 85% RPM UNTIL LANDIING IS ASSURED.

FINAL APPROACH—WING -FLAP LEVER—DOWN.

W ARNING : At higher gross weights, approach and
touchdown speeds must be increased. See landing
speed charts in the appendix for other weights and speeds.

J-48(1)B

Figure 2-5.
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T.0. 1F-89J-1 Section II

AIRSPEED 195 KNOTS: SPEED BRAKE LEVER—CLOSED;
LANDING GEAR LEVER—DOWN: CHECK GEAR POSITION
INDICATORS. VISUALLY CHECK MAIN GEAR DOWN.

=

e

WING FLAP LEVER—TAKEOFF.

SPEED BRAKE LEVER—OPEN. ! ;

SPEED BRAKE LEVER—OPEN. APPLY WHEEL BRAKES
INTERMITTENTLY
TO AVQOID LOCKING WHEELS.

WHEN LANDING IS
ASSURED RETARD
THROTTLES TO IDLE.

.% WITH TAIL SLIGHTLY DOWN. TOUCH
‘* MAIN WHE )

MAINTAIN DESIRED
APPROACH AT
145 KNOTS IAS

J-48(2)C
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Do not use nose wheel steering during
normal landing roll. Engaging the
steering system while the rudder pedals
are deflected could result in an accident
or structural damage by causing the
airplane to swerve suddenly.

After nose wheel is down, apply wheel brakes
intermittently to avoid locking wheels. Only light
brake pedal pressures are required because brak-
ing action is strong in comparison to the feel of
the pedals. As weight on the wheels increases with

reduction in speed, braking forces can be increased.

Maximum braking occurs just before tires begin
to skid. Because of the small tire tread and heavy

weight of the airplane, the tires are easily skidded..

See Section VII for added landing wheel brake in-
formation. Use nose wheel steering as required
for taxiing. See Section V for Landing Weight and
CG Limitations.

Note

@ See Landing Speeds Chart, Appendix
II, for landings at gross weights other
than those given in this section.

® See applicable Landing Distance Chart,
Appendix I, for total landing distance
from a 50-foot height, using the nor-
mal landing procedure.

CROSSWIND LANDING.

Use normal landing procedure and correct for
drift as necessary on approach and landing.
(See Takeoff and Landing Crosswind Chart,
Appendix L)

Note

Low aileron response will be, experi-
enced below 150 knots IAS.

CAUTION

Speed brake angles greater than 1/3
full open will impair lateral control
as stall speed is approached.

2-20
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HEAVY WEIGHT LANDING.

Anticipate greater ground speed and rolling distance
with increased gross weight, and begin braking at
the applicable airspeeds listed; in the applicable
Landing Distance Charts.

MINIMUM RUN LANDING.

For a minimum ground run, normal landing proce-
dure is followed with one exception: the right engine
is shut down immediately after three-wheel contact.
The thrust eliminated by shutting down the idling
right engine will aid in reducing the landing roll.
Leave the wing flaps extended to take advantage of
aerodynamic braking on the landing roll. Exercise
care in brake application before the full weight of
the airplane is on the wheels, to avoid skidding.

WET OR ICY RUNWAY LANDING.

Anticipate a 20 to 30 percent longer landing roll
(considerably greater for an icy runway landing)
than normal because of decreased braking fric-
tion. Use the normal landing technique of full
flaps with full speed brakes immediately follow-
ing touchdown and shut down the right engine
immediately after three-wheel contact if neces-
sary. Depend upon flap and speed brake drag
for initial deceleration, and apply wheel brakes
cautiously throughout the remainder of the land-
ing roll to avoid skidding.

1. Wing flaps--Leave fully extended until
after turning off runway.

2. Speed brakes--Open after main gear
touches down and leave extended until after turn-
ing off runway.

3. Nose trim--Full forward after nose wheel
contact.

GC-AROUND.

Because of slow engine and airplane acceleraiion,
make decision to go around as soon as possible.
If 2 landing cannot be completed, use the go-
around procedure shown below and in figure 2-6
as quickly as possible.

1. Throttles—~OPEN (afterburners on if
necessary). (P)

Changed 15 October 1963
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2. Speed brake lever--CLOSED. (P)

8. Landing gear lever--UP, when airplane is
definitely airborne. (P)

4, Wing flaps--As required. Gradually raise
wing flaps as airspeed increases. See figure 6-2
for applicable stalling airspeeds. (P)

Clear traffic as soon as adequate airspeed
(P)

{ =
e
is attained.

CAUTION

if engines are being operated on nose
tank only, with sump tanks empty,
afterburning cannot be maintained on
both engines; however, at the low-
gross weight associated with this
fuel loading, military power is
adequate for two-engine go-around.

Landing gear and doors should be up and.locked
and the light in the control handle out before
exceeding structural limit airspeed.

TOUCH-AND-GO LANDINGS.

Touch-and~go landings should be made only when
authorized or directed by the major command con-
cerned. Touch-and-go landings introduce a signi-
ficant element of danger because of the many
rapid actions which must be executed while rolling
on the runway at high speed, or while flying in
close proximity to the ground. This type landing
can be safely accomplished with empty tip and
pylong fuel tanks. Use caution in performing the
cockpit procedures while maintaining directional
control of the airplane, Use the following pro-
cedures in performing touch-and-go landings:

Note

@® Prior to making touch-and-go landing,
perform the before landing check.

@® Maximum power should be used for
all takeoffs.

ON THE RUNWAY.

Changed 15 October 1963
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wheel [

4

5.

Section II

Throttles--Maximum power. (P)
Speed brakes--Closed. .(P)
Wing flaps--Takeoff. (P)

Keep nose wheel on runway until nose
iftoff speed is attained. (P)

Gradually ease stick back to lift nose

wheel, allowing airplane to fly itself off the run-

way at applicable airspeed.

(P)

AFTER TAKEOFF.

1.

After takeoff maintain approximate take-

off attitude to clear a 50-foot height at 126 to

154 knots IAS depending on gross weight.

Trim

aircraft to eliminate excessive stick pressures.

®)

airborne.

2.

[wammne )

® It is important to adhere to applicable

airspeed since stalling will be ap-
proached at a lower airspeed, and
takeoff distance will be increased ap-
preciably at a higher airspeed.

At takeoff airspeed, aileron response
may be somewhat less than at higher
airspeeds. Takeoff airspeeds less than
those recommended will aggravate this
condition. :

Landing gear lever--UP, when definitely
(P)

Landing gear should be up and locked
and the light in the control handle out
before exceeding 195 knots IAS. Land-
ing gear retraction at speeds in ex-
cess of 195 knots TAS may result in
partial gear retraction and possible
loss of or damage to the main land-
ing gear doors. If "G" forces or
sideslips are attemptled during gear
retraction the maximum airspeed at
which the landing gear will completely
retract will be reduced.
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WARNING : Because of slow engine and airplane acceleration,
60 -A RO”ND make decision to go around as soon as possible. If a

landing cannot be completed, do the following as

quickly as possible:

=+

CAUTION : Fuel required for go-around is approximately
850 pounds with afterburning, and approximately 625
pounds without afterburning.

THROTTLES—QOPEN: AFTERBURNERS—ON, 1
IF NECESSARY.

SPEED BRAKE LEVER—CLOSED. 2

LANDING GEAR LEVER—UP, WHEN 3
AIRPLANE IS DEFINITELY AIRBORNE.

WING FLAP LEVER AS REQUIRED—
SEE FIGURE 6.2 FOR APPLICABLE 4
STALLING AIRSPEEDS.

CLEAR TRAFFIC AS SOCN AS
5 ADEQUATE AIRSPEED IS ATTAINED.

NOTE: Landing gear retraction during go-around is slower
than normal because of the increased demands on the
hydraulic system by speed brake and flap operation. Landing
gear retraction will be further slowed if engine rpm

drops below 80%.
J-49B

Figure 2-6,
2-22 Changed 15 October 1963
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3. Wing flap lever—-UP. (P)

CAUTION %

Wing flaps must be fully retracted
before reaching 230 knots TAS to
avoid possibility of structural
damage.

4. Zevo delay lanyard--Unhook in accordance
with Zero Delay Lanyard Engagement Require-
ments Chart. {(P--R0O)

5. Crossfeed switch--As required. (P)
6. Tuel gagés—--Check. (P)

7. Throttles--As required to maintain desired
altitude and airspeed. (P)

AFTER LANDING.

After nose wheel is down, apply wheel brakes
intermitiently to avoid locking wheels. Only light
brake pedal pressures are required because brak-
ing action is strong in comparigon to the feel of
the pedals. As weight on the wheels increases
with reduction in speed, braking forces can be
increased, Maximum hraking oecurs just before
tires begin to.skid. Because of the small tire
tread and heavy weight of the airplahe the tires
are easily skidded. Use nose wheel steering as
required for taxiing.

ime)

® If carbonr meanoxide contamination
is anticipated during ground cpera-
tion, oxygen should be used with
the diluter lever at 100% OXYGEN.

® Do not use nose wheel steering
during a normal landing. Engaging
the steering system while the rud-
der pedals are deflected could re-
sult in an accident or structural
damage by causing the airplane
to swerve suddenly.

Changed 15 October 1963

. 1 the normal hydraulic brake pres-
sure-is lost, release brake pedals,
turn the emergency airbrake handle
to ON, and operate the brake ped-
als with caution. The emergency
airbrake system will supply enough
'pressure for three complete brake
applications,

_ @ Nose wheel tires will be severely
damaged if maximum deflection
turns are attempted at rolling
speeds in excess of 10 knots.

Note

Adequate hydraulic pressure in the
left system will be mszintained dur-
ing final approach through actuation
of the supplemental pump by the
landing gear lever switch. After
touchdown, the pump will stop but
will start again as brake accumula-
tor pressure drops to between 1100
and 800 psi when the airplane is .de-
celerated. '

1. Turn off runway and come to a complete
stop. (P)

2. Safety pins--Insert in ejection seat right
armrest and canopy jettison mechanism, (P--RO)

3. Cabin air switch-——-RAM & DUMP (before’
opening cancpy}. (P)

4. External engine screens—-When required,

‘have installed with engines at IDLE. (P}

5. Wing flap lever--UP. (P)
6. Bpeed brake lever--CLOSED, (P)
7. Trim--Reset to TAKEOFF. (P)

8, Anti-icing, windshield de-ice, and pitot
heat switches--OFF. (P}
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9. IFF--Off. (P)
10. Taxi light--As required. (P)

11, Anti-collision lights - Off.
STOPPING ENGINES.

(wazwme)

To minimize the danger of explosion or fire due
to fuel vapor, park the airplane into the wind
when possible. Wait at least 15 minutes after
engine operation (flight or ground) before going
near the jet exhaust.

1. Brakes--Set or wheels chocked. (P)

2. Canopy--Open. (P)
3. Flight controls--Neutral. (P)

4, Engines—--Run up before shutdown. (P)
If engines have been operating at normal
rated thrust or above (with or without
afterburning) for 5 minutes or more, either
in flight or on the ground, operate the en-
gines at idle to 70% rpm, whichever rpm
gives the lowest exhaust gas temperature,
for at least 3 to 5 minutes before shutting
down, except in an emergency. During
flight operation, approach and taxi may be
considered as part of this period.

Note

The preceding procedure will eliminate
possible shroud segment warpage and

2-24
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overheated bearings, and the pos-
sibility of raw fuel accumulating
in the afterburner and igniting
from hot engines.

5 Alternator circuit breaker switch--TRIP.

6. Throttles--CLOSED. (P)
Move past IDLE stop to CLOSED by rais-
ing fingerlifts. Throttle friction lever--
INCREASE.

7. TFuel tank switches and selector switches——
OFF after engine rotor has stopped turning. (P)

8. All other switches--OFF, except genera-
tor switches. (P--RO)

BEFORE LEAVING AIRPLANE.

Surface control locks (except speed brake locks) are
not necessary because of the irreversible hydraulic
control system.

1. Wheels--Chocked and brakes released. (P)

2. All ground safety pins--Check installed.
(P--RO)

3. Oxygen tube, radio cord, and personal
equipment--Check properly stowed. (P--RO)

[amme)

@ If wearing an automatic opening aneroid-
type parachute that has a key attached to
the aneroid arming lanyard, make sure
the key does not foul when leaving cock-
pit, to prevent parachute from being
opened inadvertently.

@ When leaving airplane, make certain
that no personal equipment which could
become entangled with the seat armrest
when the canopy is closed or opened, is
left in the cockpit. Otherwise, the canopy
may be accidentally jettisoned with atten~
dant personnel injury.

4., Complete Form T781. (P)
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e

Laal

To ensure inspection and maintenance # In addiiion to established reguirements
of the airplane, make appropriate en- for reporting any system defects, un-
iries In the Form 781 covering any usual and excessive cpevations, the
airplane limitations that have been ex- flight erew will also make entries in
ceeded during the flight., Entries must Form 781 to_ indicate when any limits
also be made when the airplane has in the Flight Manual have been ex-
been exposed to unusual or excessive ceeded.
operations such as hard landing, ex- @ When leaving the airplane unattended,
cessive braking action during aborted close and lock the canopy. This inflates
takeoffs, long and ‘fast landings, and the canopy seal, preventing moisture apd
long taxi runs at high speeds. dust from entering the cockpit.
_ . @ If battery is left connected and canopy
8 5. IFF--Codes removed. handle is left in UNLOCKED position, the

battery will discharge.
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SECTION [l =

EMERGENCY PROCEDURES

Note

Critical emergency check list items are those actions
which must be performed immediately if the emergency
is not to be aggravated. To permit immediate identifi-
cation, these critical steps appear in boldface capital
letters. The radar operator should be notified that an
emergency exists so that he may prepare his compart-
ment for the emergency and be prepared to render any
assistance the pilot may require.

TABLE OF CONTENTS Single-engine directional flight control character-
istics are essentially the same as normal flight
Engine Pailnre v ewr-e A P characteristics because of the proximity of the
THTE: rivereinin oo v nininmelite IS N B P b O AT e R ) o e 2 thrust lines to.the centerline of the airplane.
Smoke and Fume Elimination .......cceve. . 3-15 With one engine inoperative, very little rudder
FIECTION: Grvisis msaiaisieianmmnia N e e ) S trim is required. Thus, good control is assured
Takeoff and Landing Emergencies .......... 3-20 in the single-engine range. Minimum single-
Emergency Entrance ..... T A T R b D Bl ) engine control speed is airspeed at stall. This
Emergency Exit on Ground ....eeeeses0c0e. 3-26 airspeed varies with gross weight, wing flap set-
TESIREERAE. oo oo i e S e L e P R ) ting, speed brake setting, and acceleration (such
0il Supply System Failure .....eeeesscoes.. 3-26 as that encountered in banks and pullups). An air-
Fuel Vent System Malfunction.............. 3-28 speed of 160 knots IAS (170 knots IAS if external
Fuel Supply System Emergency Operation .. 3-29 ; stores are carried) is a safe minimum for all
Electrical System Emergency Operation .... 3-32 weights, all configurations, and moderate accelera-
Hydraulic System Emergency Operation,.... 3-35 tions. See figure 3-2 for single-engine service
Flight Control System Emergency ceilings. In single-engine flight where only mili-
(B)rEE e ka (o s s s s S SR tary power (100% rpm without afterburning) is
Sideslip Stability Augmenter Emergency available on the operating engine, there are cer-
ORETAtION T S vic et ivie vt tisataleanie srawos siaiia SO B0 tain airplane configurations in which level flight
Wing Flap System Emergency Operation.... 3-36 cannot be maintained. At a typical takeoff gross
Speed Brake System Emergency Operation., 3-37 weight of 42, 000 pounds, one engine windmilling,
Landing Gear System Emergency Operation, 3-37 flaps down 30 degrees or more, and with the
Brake System Emergency Operation........ 3-38 landing gear UP or DOWN, it is impossible to
Loss Of Canopy ....ccsasssesascscscasscass 3-38 maintain level flight. With the flaps up and the
landing gear UP or DOWN, level flight is pos-
-ENGINE FAILURE. sible; however, until the landing gear is retracted
or afterburning initiated, performance will be
SINGLE-ENGINE FLIGHT CHARACTERISTICS. marginal and any turns or maneuvers may be ac-

companied by a loss of altitude.
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’; 0 KNOTS IAS WITH °

PYLON STORES

ENGINE FAILURE DURING TAKEOFF (BEFORE i

LEAVING GROUND).. ey 51 _

= EMERGENCY OVERRIDE
LEVER OPERATION

Takeoff Aborted.

If a decision is made to abort the takeoff before
leaving the ground, follow the procedure given

under ABORT, this section. If an engine fails EMER RELEASE
before leaving the ground, continuing the take- ) RVEN DOWN.

MOVE LDG GEAR
HANDLE UP

off depends on length of runway, configuration,
gross weight, airspeed at time of failure, field
elevation, and ambient temperature. To help
the pilot make a decision, single-engine take-
off distances for various gross weights, alti-
tudes, and ambient temperatures are shown

in the Takeoff Distance Chart, Appendix IL. This
chart gives entire takeoff distance with only one
engine operating at maximum power, and is to be
used only if an engine fails during the takeoff
roll.

ENGINE FAILURE DURING TAKEOFF (AFTER LEAVING
GROUND).

If an engine fails immediately after takeoff, lateral
and directional control of the airplane can be
maintained if airspeed remains above stalling
speed, but ability to maintain altitude or to
climb depends upon gross weight, airplane con-
figuration, and air density. Figure 3-3 shows .
the maximum gross weights at which a 100 feet-

per-minute rate of climb can be maintained with

landing gear down, and flaps at takeoff. For en- . - . - AND RAISE LANDING GEAR
gine failure immediately after takeoff, use the LEVER SIMULTANEOUSLY
following applicable procedure:

Takeoff Continued. L5TA
1. TIP TANK DUMP BUTTON--DEPRESS. (P)

DEPRESS OVERRIDE LEVER

Figure 3-1.
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Complete dumping of tip tank fuel
requires up to a full minute; there=
fore, the weight reduction is gradual
rather than instantaneous.

Note

Fuel cannot be dumped from the for-
ward compartment of tip tanks.

2. THROTTLE (INOPERATIVE ENGINEI--CLOSED.. (P)
10.
3. ENGINE FiRE SELECTOR SWITCH FOR INOPERATIVE 11.
ENGINE--RAISE GUARD AND AGTYATE. (P)
12,

| f
- 9. Eleectrical equipment {nonesseutial --OF’
Iwnnmw l (P--10) autpment ( /=0 ’

VI

Section

I WARNING l

Do not raise wing flaps below 160 knots
IAS bhecause maximum lift will be
reduced, possibly below the minimum
required to maintain zltifude,

Trim-—-As required. (P)

Crossfeed switch——CN. (P)

Generator switch(es) for inoperative en-

4. Agent discharge switch—-As required. (P)

5. Landing gear and flaps--As required. (P)

Note

® If an immediate obstacle must be
cleared, de not reiract gear until
chstacle is cleared. Retfraction of
the gear creates considerable addi-
tional drag, If the airplane is ac-
celerating and no immediate obh-
stacle musei be cleared, the gear
should be retracted.

@& If left engine is inoperative, depress
nose wheel gieering buifon. This
will energize the left hydraulic system
supplemental pump and provide adeguate
left hydraulic system pressure for op-
eration of all units normally powered
by the leff hydraulic system engme-
driven pump.

6, If obstacle must be cleared, hold airspeed
at minimum safe value above astall to maintain
best angle of climb. (P)

7. After obstacle is cleared, allow airspeed
to increase to 160 knots. (P)

8. Wing flap lever--UP at 160 knots IAS. (P)

Changed 15 June 1965

gine—0OFF. (P)
Continued Flight Impos sitie.

1. LOWER NOSE TO MAINTAIN FLYING SPEED.
PREPARE TO LAND STRAIGHT AHEAD IF POSSIBLE.
ALTER COURSE ONLY TO MISS OBSTACLES. (P!

2. LANDING GEAR LEVER--DOWN. (P

3. Wing flaps=-=-As requirved. (P) l

4. B8peed brakes--As required. (P}

5. Throttles-—-CLOSED (before touchdown). (P

(wamnine )

Do not dump wing tip fuel as this will
increase fire hazmard.

6. Canopy--Jeitison with canopy jettison "T"
handle. (P)

7. Imertial reel--Lock. {(P-~RO)

8. Engine fire selector switches—Raise guards
and actuate. (P)

9. Apgent discharge switch--As required, (P)
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- S 25 .. B i s e R : ENEAITEE TR

(TWO MB-1 ROCKETS)

- SINGLE-ENGINE SERVICE CEILING
N

: e o o =

GROSS LTITUDE, STANDARD DAY | ALTITUDE, HOT DAY
WEIGHT 59°F (15°C) AT SEA LEVEL 100°F (38°C) AT SEA LEVEL

/,‘\—//\’\
(Lb) 96% RPM 100% RPM 100% RPM _ 96% RPM 100% RPM 100% RPM
without AB without AB with AB without AB without AB with AB

42,000 9.800 12,300 24,450 1100 * 8,500 21,450
38,000 13,000 14.850 27.700 7400 ¥ 11,300 24,650
34,000 16,450 18,000 31.100 12,900 14,300 27.900
30.000 20,200 21.600 34,850 16,200 17.400 31.400

NOTE: All alt > ; _
* WITH POWER REDUCED TO PREVENT EXCEEDING EXHAUST GAS TEMPERATURE LIMIT.

: DATA AS O '_ ; ; e DATA BASI FLIGHT TEST
."h__;‘ u:; ] . ."?:;- ; : .:.'.; ] i ferh® = 5 ; ,“" T ; ‘ i ' o e,

Figure 3-2.
10. Generator switches——OFF. (P) 1. THRSTTLE (INOPERATIVE ENGINE)--CLOSED.
(P)
11. Battery switch--OFF just before touch-
down. (P) 2. ENGINE FIRE SELECTOR SWITCH ON INOPERATIVE
ENGINE--RAISE GUARD AND ACTUATE SWITCH.
Note (P)
When the battery switch is placed at 3. Agent discharge switch—--actuate if neces-
OFF, the left hydraulic system sup- sary. (P)
plemental pump will be de-energized. ‘ S
}  CAUTION
12. When stopped--Abandon airplane. (P--RO) L FYVUPDVVIVIVIIVIIYY
SINGLE-ENGINE PROCEDURE.(DURING FLIGHT). Do not actuate agent discharge switch
unless engine is on fire. This is a
Immediately after experiencing engine failure in "one-shot" system, and until the ex-—
flight it is important to reduce drag to a mini- tinguishing agent bottle has been re-
mum while maintaining IAS and directional con- placed, there will be no further fire
trol while investigating the cause of the engine protection available.
failure. If the cause of the malfunction cannot
be determined, or if it is not safe to continue 4. Generator switches (inoperative engine)--
operation, the following procedure should be OFF. (P)

used for shutting down an engine in flight.
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5. Inverter awitches--As required. (P)

6. Unnecessary electrical equipment---O¥F.
(P—~RO}

7. Crogsfeed switch—--ON, (P)

#. tuel tank switches——-0N, cxccpt on empty
tanks. (P}

9. Tuel selector switches——ATLL TANKS, (T}
10, Power on good engine——Readjust. (P)

11. ‘Trim for straight and level flight. (P)

ENGINE FATLURE DURING FLIGHT (LEFT OR
RIGHT ENGINE).

If an engine fails during flight, imvestigate to
determine the cavgse before attempting an air re-
start. It is recommended that the fuel system be
checked first for proper operation, If the failure
is caused by improper.fuel system operation and
the condition is corrected, restart the engine.
(See Restarting Engine in Flight, this section,)

If failure is caused by mechanical breakdown, as
may be indicated by engine instruments or exces-
sive vibration, the engine should be shut down.
Sce figure 3-2 for single—engine service ceilings
and applicable Appendix charts for single-engine
opcrating datan. For procedure on shutiing down
engine in flight, see Single-Engine Procedure, this
section.

Note

If both engines fail, turm battery switch
to OFF to conserve electrical power
needed to operate the left hydraulic
system supplemental pump. If failure
of hoth engines can be aniicipated, all
radio communications should be made
before failure accurs.

ENGINE FAILURE DURING FLIGHT AT LOW
ALTITUDE.

If an engine fails during flight at extremely low
altitude but with sufficienl airspeed available, the
airplane should be pulled up {zoom up) to ex-
change airspeed for an increase in altitude. This
will allow more time for accomplishing subsequent
emergency procedures (air start, establishing
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1F-88J~-1

" he intends to continue attempting air slarts, estab-

TSy

Section I

forced landing pattern, ejection, and so forth). The
point at which climb should be terminatcd will de-
pend on whether the pilot intends to eject or whether

lish forced landing pattern, and so forth. In any
event, it is recommended that'an air start be at+
tempted immediately upon detection of engine flame-~
out and repeated as many times as possible during
the zoom-up. If the decision is to cject, the
airplane should be allowed to climb as far as
possible. Ejection should be accomplished while
the nose of the airplane 1s above the horizon but
prior to rcaching a stall or sink, If the deci-
sion is to continue attempting air startts, the
¢limb should be terminated prior to the air-
speed dropping below best glide speed In order
that engine windmilling tpm will not drop below
the minimum required for air start. In the zoom-
up maneuver, more altitude can be gained H cx-
ternal loads are jettisoned. Maximum altilude
gainh can be achieved by jettisoning external loads
prior to zoom-up. The further up the climbing
flight path that external loads are jettisoned, the
less additionzl altitude will be gained., Therefore,
to attzin the most altitude in the zoom-up, the
external load should be jetiisoned as scox as
possible. However, when jettisoning external
icads, consideration must be given to the fol-
lowing factors: Sufficient airspeed to allow lime
for pilot rcaction and jettisoning external loads;
terrain where cxternal Ioad will fally type of
glores to be jettisoned; and controllability ot

the airplane if one or morc stores fail to re-
lease, resulting in a dangerous asymmetirical

‘aondition at low altitude. Exterpal lead releasc

limits {refer to Section V} must be observed if
damage to the airplane is to be prevenled. De—
pending on the emergency il may be advisable
to jettison the external load outside the release
limits, risking damage to the airplane ‘to in-
creage the probability of accomplishing suhse-—
quent emergency procedures. The decision to '
jettison or retain external loads must be made
by the pilot on the bagis of his evaluation of the
above factors and conditions existing at the time
of the emergency.

RESTARTING ENGINE IN FLIGHT..

For best starting conditions and wherever practi-
cal, attempt air starts at 20, 000 feet or below.
Hewever, succcssiul air starts have been made at
higher altitudes. An air restart can be made if the
engine rpm is at least 12. 5%, and the airspeed is
appraximately 170 to 250 kmots IAS., If both
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37,050

38,200

39,760

41,200

42,780

44,280

MAXIMUM WEIGHTS FOR
CONTINUED FLIGHT AFTER ENGINE
FAILURE ON TAKEOFF

Figure 3-3.

engines have failed, no atiempt should be made to
restart both engines at the same time. Immedi-
ately upon experiencing a double flameout, turn off
all unnecessary electrical equipment, including the
inverters, and descend to 20,000 feet, if practical,
before attempting a restart. Battery power may
be insufficient for ignition. Select NOSE TANK by
turning the fuel selector switch through the OFF
position. This will cause relays and valves to
recycle and may clear up the difficulty. Turn on
single—phase inverter for engine ignition and re-
start one engine (rpm and exhaust gas temperature
stabilized), then restart the other, using the same
procedure. The following procedure should be
used for all air starts.

CAUTION

@ Do not attempt to restart both engines
at the same time.

3-6

@ Failure to windmill at least 12.5% rpm
indicates damage to an engine. Under
this condition, do not attempt an air
start.

1. Throttle-~-CLOSED. (P)
2. Fire selector switch—--Check OFF. (P)

3. Fuel selector switeh--Turn to OFF posi-
tion, then return to NOSE TANK. (P)

4. Altitude start switch—-—ALTITUDE START
momentarily. (P)

5. Throttle—-Approximately one-half open un-
til exhaust gas temperature stabilizes, then ac-
celerate to desired rpm. (P)

6. TFuel system controls--As required. (P)

7. If start is unsuccessful, attempt another
start at lower altitude. (P)

Changed 15 June 1965
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ALTITUDE §FEET)
40,000

MAXIMUM GLIDE

(Both engines windmilling)

MAXIMUM GLIDE.

For the distance this airplane will glide, power

off, at various gross weights, refer to figure 3-4.

During descent, the speed of the windmilling en-
gines will be high enough to supply power to the
hydraulic system for normal descent operation of
the flight controls, provided that engine rpm on
either engine does not drop below 10%. The sup-
plemental pump should be used to ensure adequate

control for landing; but to conserve battery power,

the pump should be left off until final approach.
This can be done by having RO pull the safety

Changed 15 June 1965

GLIDE AT THE FOLLOWING

GROSS WEIGHT

Vr o oY 4

Section TIT

APPLICABLE AIRSPEEDS
INDICATED AIRSPEED

30.000

42.000 POUNDS ............0 207 KNOTS e
38.000 POUNDS .. .. ......... 196 KNOTS
F4.000 POLNDS = 0. .. 185 KNOTS

POUNDSSeES Y. 174 KNOTS

( No Wmd)

76 nautical mdes
55 nautical nules
: 35 nauucal miles

e

a@s

WING FLAPS UP

LANDING GEAR DOWN
BELOW 10,000 FEET

SPEED BRAKES CLOSED

relay circuit breaker or by turning off the bat-
tery switch before lowering the landing gear,
lowering the gear with the emergency handle,
and turning- the batiery switeh ON again when
turning on to final approach.

WARNING

The battery will supply power for
the operation of the supplemental
hydraulic pump for a very limited
time only, even with the elecirical
load reduced to the minimum.

3-7
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Section I T. Q.

EJECTION YERSUS FORCED LANDING.

Normally, ejection is the best course of action if
a complete engine flameout oceurs, or il positive
control of the zirplane cammot he maintained., Be-
cause of the many variables encountered, the fi-
nal decision to attempt a flameout landing or to
eject must remain with the pilet. It is impossi-
ble to establish a predefermined set of rules and
insiructions which woild provide a readymade de-
cision applicable to all emergencies of this nature.
The basic conditions listed below, combined with-
the pilot's analysis of the condition of the airplane,

‘type of emergency, and his proficiency, are of

prime impertance in determining whether to at-
tempt a flameout landing or to eject. These vari-
ables make a quick and accurate decision diffi-
cult, If the decision is made to ejeet, prier to
ejection the pilot should attempt to turn the air—
plane toward an area where injury or damage to
persons or property on the ground or water is
least likely to occur. TRefer to figure -3-6 be-
fore a decision i8 made lo attempt a flamcout
landing, and be sure the following cenditions
exist. :

1. Flameout landings should be allempted only
by pilois who bave salisfactorily completed simu-
lated flameout approaches in this type airplane.

2. Flameout landings should be attempted only
on 4 prepared or designated suitable surface.

3. Approaches to the runway should be clear,
presenting no problem during flameout approaches.

warae)

No attempt should be made to land a
flameout airplane where landing ap-
proaches are over heavily populated
arcas. Prior to ejection, the pilot
should attempt to turn the airplane
toward an area where injury or dam-
age to persons or property om the
ground or water is leasti likely to
OQCUI' "

4, Weather, terrain conditions~-Favorable.
Cloud cover, ceiling, wvisibility, turbulence, sur-
face wind, and so forth, must not impede the es-
tablishment of a proper flameout landing pattern.

1F-89J-1.

5. Flamcout landings should be attempted
only when either a satisfactory 'high key'" or "low
key! position can be achieved.

6. If at any time during the [lameoui ap-
proach, conditions do not appear ideal for suc-
cessful completion of the landing, ejection should

. be accomplished. Eject no laler than the "low key"
- altitude,

LANDING WITH ONE ENGINE INDPER ATIYE.

If a landing with cone engine is necessary, dump
tip [uel and drop pylen tanks. Approach the air-
port at 250 kmots JAS, using no more than the
following engine rpm.

Ambient Temperature Fngine "PM
50°C 98%
30°C 929,
10°¢ 91%

[Fammme)

If more than above power is required
to sustain level [light at 250 knois
IAS, gross weight must be reduced
before landing, olherwise reserve
power may not he adequate to main-
tain desired approach path after
landing gear and flaps are lowered.

Note

At airspeeds below 160 knots TAS,

it may be necessary to lose altilude
in order te incrcasc airspced. Bear
this in mind if single-engine landing
becomes necessary and '_there is the
slightest chance that a go-around may
be necessary.

The downwind leg of the pattern should be extended
for a single-epgine landing so. that a lower than
normal approach angle will be flown, thus allowing
the use of higher engine rpm In case a go-around
is necessary. Wing flaps are available with either
or both cngines inoperative if left hydraulic pres-
sure is available. 1In the event of electrical fail-
ure, the radar observer can normally maintzin
enough brake accumulator pressure by pumping the
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™ hydraulic hand pump sc thai the emergency air- _ " Note
brake system need not be used. However, if it
becomes necessary {0 use the airbrakes, the
pilot should apply the brakes carefuily since they Flaps are not available without
~. are very senszitive and effective. Do not pump left hydraulic sysiem pressure,
the brakes since air is lost each time pedal ' A
pressure is released. 6. Airspeed--Stabilize at 180 knofs [AS. \(~P)

. , 7. Turn on to final at 170 knots and stabilize
L. One Engine Innperatwe_. at 160 knots IAS. TFly a lower than normal ap-
proach angle sco that high rpm can be used. Use
of high rpm will reduce the time needed to obtain
See Single—-Engine Landing Patterm, figure 3-5. maximum power should a go-around bhe necessary.
(®)
1. Check single-phase inverter—--ON. . If off

the line, turn AB toggle switch OFF on operating 3. Do not reduce airspeed below 160 knots
engine, () IAS until landing is assured. (&)
2. Decelerate to 195 knots IAS on downwind 9. Retard throtile to IDLE only when positive
leg. (P) of landing. (P)
- 3. Landing gear lever-~-DOWN. (P) 10. Speed brakes—-Open after touchdown to re-

duce ground roll. (P)
4. Check landing gesr position indicafors and :
q\wsua,lly check main gear down. (P) - Note

5. Wing flap lever—-TAKEOQOFF. () . .
' Do not use nose wheel steering

r . bhutfon. -
WARNING - ) .
Ny 11, Trim--FULL ¥ORWARD, (P}

Do not extend flaps below takeoff
position. If flaps are extended
lower than takeoff position, they

must be rzised {0 at least the

takeoff position in case of a go-

around. Single-engine go-around
with flaps in full down position
ie impossible because level flight
cannot be maintained.

Both Engines Inoperative. '

See Forced Landing, figure 3-6.
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~ "“_‘P?‘if-_"-' .J.t .

~ SINGLE-ENGINE

WING FLAP LEVER — TAKEOFF.
IF FLAPS ARE AVAILABLE. 5

CHECK INSTRUMENTS FOR DESIRED
RANGES.

7 STABILIZE AT 180 KNOTS: TRIM—
ADJUST AS AIRSPEED IS REDUCED.

EXTEND DOWNWIND LEG TO LOwW
g LOWER THAN 'NORMAL FINAL AP-

PROACH ANGLE. THIS WILL PERMIT
A HIGHER RPM TO BE USED.

ATTERN AT 250

ENTER TRAFFIC P
G 91—93% RPM.

FFIC
KNOTS 1AS USIN

1

DUMP TIP FUEL AND DROP PYLON
TANKS IF CARRIED. REQUEST BARRIER
IF AVAILABLE.

TURN ONTO FINAL
AT 170 KNOTS IAS

AND STABILIZE 9
AT 160 KNOTS I|AS.

MAINTAIN HIGH ENGINE RPM
THROUGHOUT APPROACH.

10

WARNING
® A: higher gross weights. approach and touchdown 11
speeds must be increased. See landing speeds chart in
appendix for other weights and speeds for single-en- ?O NK%TO$§DUUN%$LA]]_RA%%E|EE BELCW

gine landings.

® Do not extend flaps beyond TAKE OFF setting for a single-
engine landing, as the airplane will not accelerate with full
flaps and one engine operating.

J-116(1)D

3-10 Elgure -5 Changed 15 June 1965
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T.0O. 1F-83J-1 Section III

§

(Based on a typical gross weight of 34,000 pounds)

AIRSPEED 195 KNOTS: SPEED
BRAKE LEVER —CLOSED: LANDING
4 GEAR LEVER — DOWN:

CHECK GEAR VISUALLY AND
WITH

INDICATORS.

NOTE: if go-around appears
necessary, make decision.
as soon as possible.

EED BRAKE LEVER—AS REQUIRED.
SPEED BERAKES AVAILABLE.

TURN ON EMERGENCY BRAKING
AlIR, IF NECESSARY

17

APPLY WHEEL BRAKES INTERMIT-
TENTLY TO AVCOID LOCKING WHEELS.

16

SPFEED BRAKE LEVER —OPEN, IF
SPEED BRAKES AVAILABLE.

14

RETARD THROTTLE TO IDLE ONLY
EN POSITIVE OF LANDING.

-~ 12

15

SET NOSE WHEEL DOWN AT
114 KNOTS (30° FLAPS) OR
127 KNOTS (NO FLAPS).

13

WITH TAIL SLIGHTLY DOWN, TOUCH
MAIN WHEELS DOWN AT

119 KNOTS (30° FLAPS) OR

123 KNOTS (NO FLAPS).

J-116(2)D
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Section III T.O. 1F-88J-1

DESCEND IN A STABILIZED SPIRAL

FORCED LANDING -sssg

7000 FEET—
175 KNOTS IAS
MINIMUM 175 KNOTS IAS
MINIMUM

TS

NQTE: The above speeds apply to all gross weights of the airplane.

NOTE: All landings are to be made gear
down. If terrain is unknown or unsuitable for
a forced landing. eject in preference to

attempting a }orcc{;?lfapding.

UNBUCKLE PARACHUTE AND
TIGHTEN SAFETY BELT.

WING FLAP LEVER

O GENERATOR SWITCHES — OFF.

<~ THROTTLES—CLOSED IF LANDING IS Previal: |
g e = CAUSED BY COMPLETE POWER FAILURE; OTHERNI E

. 3§ USE AVAILABLE POWER.
]_0 CANOPY—JETTISON
(by pulling out canopy jettison “T"" handle) TIP TANK FUEL—DUMP. 3 gf B g

1]. FINAL APPROACH
155 KNOTS IAS MINIMUM.

DROF PYLON TANKS IF CARRIED. 2

WARN RADAR OBSERVER. 1

LS A

WARNING : @ Battery life is extremely short when opemtmg‘

sarrery 12 k. the supplemental pump with no generator current availables”

SWITCH — OFF JUST

BEFORE TOUCHDOWN T'o avoid turning the pump on when lowering gear, turn

battery switch off and lower gear by emergency means

: 13 = if all three generators are out.
INERTIA REEL —LOCKED.

@ /f the baitery is in poor condition, it may not support
supplemental pump operation. In this case, pressure

from windmilling engines must be depended upon for

final approach and flareout. J-54C

Figure 3-6.
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SINGLE-ENGINE GO-AROUND.

The greater the speed when the decision is made
to go around the shorter the go-around distance.
if doubt exists as to the landing, an immediate
decision to go-around will save considerable dis-
tancde. If icing conditions are encountered, see
Section IV, Anti-icing Systems, under Landing.
When the go-around decision is made, complete

the following steps in the order given.

1. THROTTLE ON OPERATING ENGINE--OPEN.
AFTERBURNER ON OPERATING ENGINE--ON.
(P)

2. SPEED BRAKE LEVER--CLOSED. (P)

3. Wing flap--20 degrees. (P)

l- WARNING l

@ Single-engine go-around with flaps in
full down position must never be at-
tempted because level flight cannot
be maintained.

@® During level flight accelerations at
go-around airspeeds, greater accel-
eration will result with 20 degrees
of flaps than with takeoff position of

Changed 15 June 1965
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1F-89J-1 Seetion III

30 degrees. Any flap extension
greater than the takeoff setting
should be reduced to at least the
takeoff position immediately after
decision to go around has been
made. Retraction with emergency
system requires considerably more
time than with the normal system.
Retraction from full down to take-
off position requires from 20 to 25
seconds; retraction from takeoff to
full up position takes over a full
minute. Flap positions lower than
takeoff position must be used with
caution because of this long retrac-
tion time.

4. Landing gear lever—--UP. (P)

MNote

@ If an immediate obstacle must be
cleared, do not retract gear until
obstacle is cleared. Retraction of
the gear (which takes up to 10
seconds) creates considerable ad-
ditional drag. If the airplane is
accelerating and no immediate ob-
stacle must be cleared, the gear
should be retracted.

® Landing gear should be up and
locked and the light in the control
handle out before exceeding struc-
tural limit airspeed.

5. Allow airplane to accelerate to 160 knots
IAS before attempting climbout. If possible, stay
close to the runway to take advantage of "ground
effect. " A loss in airspeed of 5 to 10 knots
should be anticipated in leveling out. Should the
airspeed be below 145 knots before roundout, the
airplane should be allowed to touch down and ac-
celerate on the runway. If a go-around must be
made after airplane touchdown, accelerate to a
minimum of 135 knots IAS before liftoff is at-
tempted. If runway distance is available, attain
more than 135 knots before liftoff. After takeoff
and if conditions allow, take advantage of "ground
effect” by holding aircraft close to runway. (P)

SINGLE-ENGINE TAKEOFF.

Intentional single-engine takeoffs are prohibited
for this airplane. Single-engine takeoif charts are

3-13
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shown in Appendix II, but these charts are to be
used only for reference if an engine fails during
takeoff.

SIMULATED SINGLE-ENGINE FLAMEOUT.

A single-engine flameout condition may be simu-
lated by retarding the throttle (on simulated in-
operative engine) to IDLE, opening the throttle
on the operating engine as required, and opening
speed brakes 15 degrees.

SIMULATED FORCED LANDING.

A two-engine flameout condition may be simulated
for practicing forced landings by retarding the

throttles to 85% rpm and opening the speed brakes
to approximately 85 degrees (about 2/3 lever travel).
(See figure 3-6.)

FIRE.
ENGINE FIRE DURING START.

If an engine overheat warning light comes on,
close both throttles and keep affected engine wind-
milling with ground test switch. If the light does
not go out, if an engine fire warning light comes
on, or if there is any other indication of fire,
proceed as follows:

1. ENGINE FIRE SELECTOR SWITCH FOR ENGINE
ON FIRE--RAISE GUARD AND ACTUATE SWITCH.
(P)
2. AGENT DISCHARGE SWITCH--ACTUATE. (P)
3. STARTER SWITCH--STOP MOMENTARILY. (P)
4. APU--OFF. (P)

5. Radar observer——Warn to abandon airplane.
@) '

6. Leave airplane as quickly as possible.

(P--RO)
| WARNING I

Do not restart engine until cause of
fire or overheating has been deter-
mined and corrected. Never restart

3-14
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if agent discharge switch has been
actuated because this is a ''one-
shot" system and, until the extin-
guishing agent bottle has been replaced,
there will be no further fire protec-
tion available.

ENGINE FIRE DURING FLIGHT.

If an engine overheat or fire warning light comes
on, immediately retard the throttle on the affected
engine. If the light then goes out, continue flight
with reduced power and land as soon as possible.
If either light stays on, or if there is any other
indication of fire, proceed as follows:

e )

During flight conditions when re-
duction in power or engine shut-
down would create a hazardous
flight condition, no action should
be taken until safe single-engine
speed or minimum ejection al-
titude is reached.

|- WARNING I

Prolonged exposure (5 minutes or
more) to high concentrations (pro-
nounced irritation of eye and nose)
of bromochloromethane (CB) or its
decomposition products should be
avoided. CB is an anesthetic agent
of moderate intensity. It is safer
to use than previous fire extin-
guishing agents (carbon tetrachloride,
methylbromide). However, espe-
cially in confined spaces, adequate
respiratory and eye protection from
excessive exposure, including the
use of oxygen when available, should
be sought as soon as the primary
fire emergency will permit.

1. ENGINE FIRE SELECTOR SWITCH FOR ENGHiE
ON FIRE--RAISE GUARD AND ACTUATE. (P)

2. AGENT DISCHARGE SWITCH--ACTUATE. (P)

by 3. THROTTLE (ON INOPERATIVE ENGINE)--CLOSED.
(
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4. Radar observer--Alert. (P)
5. Cabin air switch--RAM & DUMP. (P)

6. Oxygen diluter lever--100% OXYGEN.
(P--RO)

7. Oxygen regulator emergency lever--Actuate
momentarily, to clear oxygen mask. (P--RO)

8. Generator switch(es) (for inoperative en-
gine)--OFF. (P)

9. Do not attempt to restart engine. (P)

10.. Land as soon as possible. (P)

I- WARNING l

The "one-shot' fire extinguishing
system delivers its entire charge
when actuated and must be re-
charged before it is used again.

FUSELAGE, WING, OR ELECTRICAL FIRE.

If fuselage, wing, or electrical fire occurs, per-
form the following immediately.

1. Radar equipment--OFF. (P--RO)
2. All electrical equipment--OFF. (P--RO)

3. AB toggle switches OFF for landing if
single-phase inverters are OFF. (P)

4, Check for sump fuel siphoning prior to
lowering flaps. (P--RO)

5. Eject--If necessary. (P--RO)

SMOKE AND FUME ELIMINATION.

1. Cabin air switch--RAM and DUMP. (P)

2. Oxygen diluter lever--100% OXYGEN.
(P-RO)

3. Oxygen regulator emergency lever--Actuate
momentarily, to clear oxygen mask. (P--RO)

Changed 15 June 1865
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Sectl.on II

EJECTION.

Note

For considerations affecting the
decision to eject, refer to Ejec-
tion Versus Forced Landing, this
section.

1
/

Escape from the airplane during flight should be
made with the ejection seat. The basic seat
ejection procedures are shown in figure 3-7.

UNDER LEVEL FLIGHT CONDITIONS, EJECT AT
LEAST 2000 FEET ABOVE THE TERRAIN WHEN-
EVER POSSIBLE,

UNDER SPIN OR DIVE CONDITIONS, EJECT AT
LEAST 10,000 FEET ABOVE THE TERRAIN
WHENEVER POSSIBLE.

EJECT AT THE LOWEST PRACTICAL AIRSPEED
ABOVE 120 KNOTS IAS ("LOWEST PRACTICAL"

WOULD BE THAT SPEED BELOW WHICH LEVEL
FLIGHT CANNOT BE MAINTAINED).

DO NOT DELAY EJECTION BE-
LOW 2000 FEET IN FUTILE
ATTEMPTS TO START THE
ENGINE OR FOR OTHER REASONS
THAT MAY COMMIT YOU TO
AN UNSAFE EJECTION OR A
DANGEROUS FLAMEOUT LAND-
ING. ACCIDENT STATISTICS
EMPHATICALLY SHOW A PRO-
GRESSIVE DECREASE IN SUC-
CESSFUL EJECTIONS AS ALTI-
TUDE DECREASES BELOW 2000
FEET.

[wammine )

Simultaneous ejection should be
avoided when possible to prevent
chute entanglement. When prac-
tical, ejection should be staggered
by one-half second or more.




Nection 1T

\ 1. Ppelow 120 knots 1A8, airflow is not suf-
ficient to ussure rapid parachute deployment.
Therefore, it becomes extremely important dur-
ing low-altitude ejection to obtain at least 120
\lmots TAS, if possible, io zgsure complete para-
chute deployment at the greatest height ahove the
terrain.

2, During high-altitude ejection, observing
this minimum specd, (120 knots IAS) becomes
less important since there is adequale time
{(altitude) for parachute deployment.

2. 'The need to be at the lowest possible air~
speed down to 120 knols IAS, prior to ejection,
is predicated on many factors such as avolding
bodily injury, precluding parachute or scat struc-
tural failure, and providing adequale tail clear-
ance,

4, Proper coverage of maximum safe air-
speeds for ejection requires a complex chart as
a result of the many factors involved. Because
the limiting airspeeds vary with altitude and
Mach number, this chart would be very difficult
to commil to memory., Actually, there is no
need to guote maximum airspeeds since the

ejecting. erewmember has no practical use for
‘this information. If the aireraft is conirollable,

airspeed will be reduced te as near 120 kuots IAS
as practical, which eliminates any high speed
problems. If the aircraft is neot controllable,
ejection must be accomplished at whatever speed
exists at the time, since cjection offers the only
cpporiunity for survival. As a matter of general
interest, it may be well to point oui that al sea
level, wind blast will exert miner forces on the
body up to 525 knots IAS; appreciable forces from
525 o 600 knots IAS; and excessive forces above
600 knots IAS., As aliitude ig increased, thesc
critical speeds of reference become progressively
less. In view of the preceding, a detailed presen-
tation of maximum safe asirspeeds. for ejeclion
would he purely academic and therefore, does not
warrant inclusion in this manual.

During any low altitude ejection, the possibility of
success can be improved by zZooming and ejecting
while the nose of the airplane is above the hori-
zon and the airspeed is at least 120 knois and not
more than 525 knots IAS. The zoom-up maneuver
will exchange airspeed for altitude, thus providing
maximum ferrain clearance at time of ejection,

T.O. 1F-89J-1

as well as reducing airspeed within safe limits
for ejection. If musi be remembered that alii-
tude and airspeed conditions alone will not imsure
a successfid ejection. If sink rate is allowed fo
become high aficr completing the zcom climb, all
advantages of the increased altitude may be lost.
Ejection while the airplane is in a positive climb
attitude will regult in 2 more ncarly vertical tra-
jeclory for the seat and crewmember, thus pro-
viding more aliilude and time for seat separation
and parachute deployment.

The automatic belt shall not be opened prior to
ejection regardiess of altitude because of several
serious disadvantzges, the most imporiani of which
ig that the automatic opening feature of the para-
chule is eliminated, and crewmember separation
from the seat may be too rapid at high speeds.

Note

Improper routing of personal
leads may cause inadvertent
opening of the lap belt latch
during cjection, Care must be
taken to insure that flight
clothing, such as sleeves, will
not cateh and release the lap
belt during ejection.

Immediately after cjectign, attempt to manually
open the seat beli, Thid is stricily a precautionary
measure in case the belt fails tc open automatical-
ly. If the belt operates normally, it will be im-
possible to beat the automatic opening action,

As soon as the belt releases, a determined effort
must be made to separate from the scat to obtain
full parachute deployment at maximum terrain
clearance—-THIS IS EXTREMEIY IMPORTANT
FOR LOW ALTITUDE EJECTIONS.

If the seal beli is opered manually, the automatic
feature of ithe parachute is eliminated. There-
fore, under lhese circumstances, the parachute
arming lanyard must be pulled if ahave 14, 000
feet or the ripcord handle must be pulied if
below 14, 000 fect.

Manually pull the parachute ripcord handle im-—
mediately following seat scparation for all ejec-
tions below 14, 000 feet., ‘This is strictly a pre-
cautionary measure since the parachute should
demloy automatically.
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Lo insure survival during ox-
tremely low altitude ejections,
the autumatic fecatures of the

Vinimum safe cjoction altitudes for the "one and
zero" system for various combinations of equip-
meni are lisled below.

Emergency Minimum Altitudes for Ejection

AUTOMATIC SAFETY BELT WITH 1-SECOND
(M-12) INITTATOR (B-38 PACK, C-9 CANOPY)

2-Second Parachute

350 Feet (F-1A Timer)
1-8econd Parachutc

200 Feet (F'=1B TimeTr)
0-Second Parachute

100 Feet (Lanyard to "D Ring)

WARNING

Emergeney minimum ejeclion alti-
tundes gquoled in this table were
detlermincd through exiensive flight
tests and are based on distances
above terrain on iniilation of seuat
ejcction (i.e., time seat is fired).
These figares do not provide any
safety factor for such maliers as
equipment malfunction, delays in
separating from the scat, ete.
These figures are quoted ooly Lo
show the minimurm altitede you
muet go up to in the event of
such low altitnde emergencies as
fire on takeoff, They shall not
be used as the basis for delaying
ejection when above 200U leet
since accident statistics emphat-

ically show a progressive de—

creasc in successful ejcctions as
altitade decreascs bclow 2000
fecet, Therefore, whenever
posgible, ejeclt above 2000 feel

Changed 15 June 1865

equipment. must be used and
depended upon. -

BEFORE EJECTION.
1. Teduce airspeed as much us possible, and
il below 2000 feel, pull the nose abowve the horizon

to reduce airspecd ('moom-up’ maneuver). {F)

2. pgll handle on bailoul bottle if allitude
necessitales. (P--RO)

5. (abin air switch--RAM AND DUMP, (P)

4. Tlopsc cquipmeni—Stow. (P--RO)

5. If using an aulomatic-opening parachute,
check to make sure the key is attached 1o the

automalic-opening sulely belt and the lanyard is
free. (P--RM

6. Zero delay lanyard-—-CONNFECT below 10,000
fect, DISCONKECT above 10,000 foet in accordance
with Zero Delay Lanyard Engagement Requirements
Chart {figure 3-6A).

7. Lower helmet visor. (P-RO)

8. Canopy--Jetiison. (P--RO)

WARNING

Keep hands and arms clear of
canopy lock levers during canopy
jettisomn, As the canopy lis
jeltisoncd the radar observer's
lock lever will rotate rapidly

to the open position, and the
pilot's lock lever will snap to
the UP (OPEN) position.
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ZERO DELAY LANYARD
ENGAGEMENT REQUIREMENTS

SAFE EJECTION SPEEDS AND ALTITUDES

17 7

WINDBLAST FORCES

APPRECIABLE :
EXCESSIVE

Sy

FOR MAXIMUM SAFETY DURING CLIMBOUT

16

12

. EJECTION IN THIS AREA
MAY RESULT IN

2. IF EJECTION IS DEEMED
NECESSARY WHILE IN
THIS AREA, ATTEMPTS
SHOULD BE MADE TO

MINOR TO MAJOR INJURY 7,
AS SPEED INCREASES
/ IF THE ZERO LANYARD
£ 15 CONNECTED.

THE LANYARD SHOULD BE DISCONNECTED
IMMEDIATELY UPON LEAVING THE “LANYARD
CONNECTED® AREA. TO AVOID DISTRACTION
DURING CRITICAL PHASES OF FLIGHT, SUCH AS
DURING INSTRUMENT OR FORMATION FLIGHT,

C“LANYARD CONNECTED” AREA,
DISCONNECTION SHOULD EE ACCOMPLISHED
AS SOON AS POSSIELE TO MINIMIZE TIME IN
THE UNSAFE AREA.

ALTITUDE 1,000 FY

_AMERIOD BLOCK A
v

v

10 E

SLOW THE AIRCRAFT. o
700020500024 % 2026 205 2%
/ \ RORICIIKIERIIZRL
it AN N a2 %a0a0s0a%a a%a0a e % %a s
ZERO LAMYARD CONMECTED ,// \p‘.:’:’:.o:o:o: p:o:o:o:#:’:‘
: Nolele %o el0% todosetete e
| XD 0.0 A 0’..’.0.0
NOTES %”Q.Q
1. CONNECT THE ZERO LANYARD PRIOR TO TAKEOFF AND DISCONNECT 0.0,0.0
& BEFORE REACHING 10,000 FEET. 2 0".
2. THE LANYARD MAY BE LEFT CONNECTED FOR MISSIONS AND FLIGHTS 0:0:0.0
IN WHICH 10,000 FEET WILL NOT BE EXCEEDED, TO INCLUDE MISSIONS .‘.‘ .
L WHERE A MANEUVER MAY TEMPORARILY EXCEED ID,_DOO FEET., ””..
'. 3. CONNECT THE LANYARD PRIOR TO HIGH FIX, OR ON PASSING THROUGH :’:’:’
3 10,000 FEET DURING ENROUTE DESCENT. -Q.Q.Q.o
3 4. WHEN OPERATING OVER AN AREA WHERE THE TERRAIN EXCEEDS :0:0‘0‘
8,000 FEET, USE THE ZERO DELAY LANYARD AT ALTITUDES ABOVE S50
10,000 FEET TO PROVIDE 2,000 FEET TERRAIN CLEARANCE DURING G090
| cLiMB OR DESCENT. . .‘:’:.:.
0 ! AN 02600267620 %0060 % 2o 20 %
'] 100 200 300 400 500 00 700 800
KMOTS - IAS
Figure 3-6A.
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SIT ERECT WITH HEAD BACK,
CHIN TUCKED IN, BOTH ARMS ON ARMRESTS
AND FEET FIRMLY ON FOOTRESTS.

VIV

GRASP LOOPED
(RIGHT) HANDGRIP
AND PULL UPWARD.

. Way

GRASP LOOPED
(LEFT) HANDGRIP
AND PULL UPWARD.

BOTH HANDGRIPS MAY BE RAISED
SIMULTANEOUSLY: HOWEVER., SEPARATE
ACTUATICON OF LEFT AND RIGHT
HANDGRIPS IS RECOMMENDED.

WARNING

MINIMUM SAFE LEVEL FLIGHT ALTITUDE FOR EJECTION IS 500 FEET
WITH AN AUTOMATIC BELT AND AUTOMATIC PARACHUTE (PROVIDED KEY

ATTACHED TO THE PARACHUTE TIMER LANYARD IS INSERTED IN THE BELT
AUTOMATIC RELEASE)

J-5501)€C

3-18 Figure 3-7. Changed 15 June 1965
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SQUEEZE FIRING
3 TRIGGER — RIGHT

HANDGRIP.

AFTER SEAT CATAPULT FIRES—
SEAT BELTS AND SHOULDER HAR-
NESS ARE UNCOUPLED AUTOMAT-
ICALLY BY A DELAY INITIATOR.

AFTER
EJECTION
(WITH SAFETY
BELT RELEASED)
KICK FREE OF SEAT.

WARNING WARNING

Changed 15 June 1965
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JECTION PROCEDURE.

T @

1. LEFT HANDGRIP --GRASP AND PULL UPWARD.
(P--RO)
2. RIGHT HANDGRIP--GRASP AND PULL

PWARD. (P--RD)

3. FIRING TRIGGER (ON RIGHT HANDGRIP)--S QUEEZE.
(P--RO)

4,
Kick free of seat.

After ejection (with safety belt released)--
(P--RO)

"FAILURE OF SEAT TO EJECT.

If the ejection seat fails to operate, the following
procedure may be used for leaving the airplane.

1. Reduce speed. (P)

2. Oxygen hose and radio equipment lines--
Disconnect. (P-—RO)

3. Safety belt-—Release. (P-—RO)

4. If possible roll airplane on its back and
push clear. If it is not possible to roll the air-
plane over, bail out the side of cockpit toward
the trailing edge of the wing. (P--RO)

. FAILURE OF CANOPY TO JETTISON.
1. Canopy fast-jettison "T" handle--Pull. (P)

2.
step 1 is ineffective).

Canopy slow-fire jettison handle--Pull (if
(P--RO)

3. Canopy lock lever——Raise (if step 2 is in-
effective). As the canopy moves aft from the
windshield frame, the airstream will blow it from
the fuselage. (P-—-RO)

5. Continue with normal ejection procedure and

eject through canopy (if step 4 is ineffective).
(P--RO)
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To avoid the risk of neck injury which
exists during ejection, with the use of
certain types of equipment, ejection
through the canopy should be attempted
only after all efforts to jettison the
canopy have failed and ejection is
mandatory.

AFTER EJECTION.

1. After safety belt releases automatically,
kick away from seat. (If automatic release fails,
release safety belt manually). (P-—RO)

e )

@ If the safety belt is released manual-
ly, the parachute rip cord must be
pulled manually.

Do not open the safety belt prior to

ejection at any altitude. The automatic-
opening feature will give you the maxi-
mum safety factor under all conditions.

In all ejections below 14,000 feet,
manually pull the parachute ripcord
grip immediately following separation
from the ejection seat. This applies
regardless of parachute type, manual
or automatic. :

TAKEOFF AND LANDING EMERGENCIES .
ABORT.

1. THROTTLES (BOTH ENGINES)--IDLE. (P)

(ENGINES CAN BE SHUTDOWN IF REQUIRED.)
2. SPEED BRAKE LEVER--OPEN. (P)

3. WHEEL BRAKES--APPLY (MAXIMUM BRAKING
OCCURS AT A POINT JUST BEFORE TIRES SKID). (P

Changed 15 June 1965
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i Nose wheel steering button--As required.

5. Nose trim--Full down. (P}

[wamne)

If hydraulic pressure is insufficient
for adequate braking, depress the
nose wheel steering button, This
energizes the 2500 psi supplemental
pump which will provide adequate
pressure for braking. If this should
fail, use the emergency airbrake
system.

6. Emergency airbrake system--As required.
(P)

7. Canopy--Jettison with canopy fast-jettison
"T" handle if leaving runway. (P)

8. Imertia reel--Lock. (P--RO)

Note

All equipment should be set as required
before locking inertia reel, as some
smaller pilots may find it difficult to
reach such items as the canopy jettison
"T' handle after the inertia reel is
locked.

9. Steer for smoothest terrain if remaining
runway is insufficient for stopping. (P)

10. If necessary, raise landing gear by depres-
sing the emergency override lever and simultane-
ously moving the landing gear lever to UP. (P)

Note

@ Leave landing gear lever in DOWN
position if runway is equipped with
Type MA-1A runway overrun barrier
and aircraft is modified to contain
the necessary arresting gear equip-
ment.

@® If the left engine fails, depress the

nose wheel steering button. This will
_energize the left hydraulic system sup-

Changed 15 June 1965
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plemental pump which in turn will sup-
ply adequate hydraulic pressure to all
units normally supplied by the left

hydraulic system engine-driven pump. |

11. Engine fire selector switches--Raise guard
and actuate. (P)

12, Agent discharge switch--Actuate. (P)
13. Battery switch--OFF. (P)
14. 'When stopped--Abandon airplane. (P--RO)

LANBIEE WITH LATERAL UNBALANCE AND CRITICAL
AFT CG.

In the event the lateral unbalance cannot be cor-
rected by using the procedures as outlined under
"Fuel System Emergency Operation' (Balancing
Fuel Load or Tip Tank Not Feeding) the following
procedure for landing is recommended.

1. TIP TANK FUEL--DUMP. (P)

Note

Tip tank fuel dumping is dependent
upon pressure to force the fuel from
the tank. When pressure is lost,
fuel remaining in the forward section
of the tank cannot be jettisoned.
Placing the airplane in a climbing
attitude and initiating two or more
dumping cycles will jettison most

of the fuel.

2. Speed brakes--Use approximately 15
degrees for increased lateral control. There will
be no drag penalty and the aileron effectiveness
will be increased approximately 30%. (P)

3. If time and fuel are available, test the
airplane in the intended landing configuration at a
minimum altitude of 12, 000 feet to determine how
slow the airplane can be flown in a wings level
attitude, using a maximum of 1/2 aileron throw.
Touchdown should be made at this speed. (P)

[(wamnine )

If this speed exceeds 180 knots IAS,
the aircraft should be abandoned.
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4, Make a straight in approach. If adequate LANDING WITH FLAPS AND SPEED BRAKES
way exists, plan the approach and landing with~ RETRACTED.

out flaps for better aileron control. (P)
If wing flaps and speed brakes are unavailable

for landing, higher touchdown airspeeds must be
WARNING used to compensate for the lack of extra lift
normally supplied by the flaps. Lengthen the

downwind-Jeg to provide for a flat final approach

1f it is necessary to turn the airplane, and maintain engine rpm at as high a setting as
the turn should be made to the lighter possible. The airplane should be flown strictly
side. This will provide the best con- by the airspeed indicator throughout the final
trol for returning to level flight. Do approach and touchdown. Recommended final
not exceed a 30-degree bank angle in approach speeds are as follows:
turns and hold roll rates to an ab-
solute minimum. Gross Weight--1b Approach JAS--Knots
5. After touchdown open speed brakes and 30, 000 141
lower full flaps. (P) 34,000 151
38,700 160

WARNING Note

i

The preceding speeds are approximately "
Under no circumstances will speed 5 knots above the stall speeds encount-
brakes be opened more than 15 ered under average gust conditions. .
degrees until aircraft is firmly on

runway.
Touch the main wheels down at the following ap-

6. Maintain directional control with opposite plicable airspeed.
rudder and differential braking. (P)

Gross Weight~-~Lb Landing ITAS--Knots
lwnnmue l 30, 000 128
34, 000 137
38,700 145
@® If it is necessary to turn the airplane,
the turn should be made to the lighter Set the nose wheel down before the following ap-
side (side having the least fuel). This plicable airspeed is reached.
will provide the best control for return-
ing to level flight. Gross Weight--1b Nose Wheel Down
IAS—--Knots
® Do not exceed a 30-degree bank angle
in turns and hold roll rates to an 30, 000 124
absolute minimum. 34, 000 131
38,700 141
® To provide a margin of safety, aileron
deflection should be limited to approxi- Anticipate a landing roll 25 to 35% longer than
mately one-half aileron throw to main- normal for a dry hard-surfaced runway.
tain wing-level flight. For minimum —
recommended approach airspeeds with RUNWAY OVERRUN BARRIER OPERATION.
asymmetrical tip fuel condition, see
figure 3-8. A runway overrun barrier engagement modifica-

tion is provided to prevent injury to crewmembers

3-99 Changed 15 June 1965
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and damage to equipment. This modification pre-
vents airplanes from overrunning runways if pilot
should be unable to stop the airplane during land-
ings or unsuccessful takeoffs. Airplanes so modi-
fied are equipped with a barrier triggering probe
located just forward of the nose wheel gear well
and a .barrier guide and hook located just forward
of the main landing gear. When the airplane over-
runs the end of the runway, the probe triggers the
barrier, actuating barrier to an upright position.
The guide then guides the barrier to the engaging
hook which arrests the forward momentum of the
airplane. Off-center engagements are successful
and can be safely accomplished. Excessive use of
brakes prior to engagement and during engagement
should be avoided to prevent possible tire blowout.
A test program showed that the airplane could be
successfully arrested at speeds ranging from 29 to
83 knots with all wheels making firm contact with
the ground. Maximum recommended speed for
engagement is 130 knots. This system is operable
when the runway is equipped with Type MA-1A
runway overrun barriers.

Note

Test data for barrier engaging speeds
less than 29 knots and over 83 knots
is not available.

RUNNING OFF RUNWAY ON LANDING.

During the landing roll, if the airplane leaves the
runway due to failure of brakes or failure of ar-
resting gear to engage the MA-1A runway overrun
barrier, guide the airplane towards the smoothest
terrain, if possible. The landing geatr may be
either raised or left extended. If desired, the
landing gear can be raised by depressing the
emergency override lever and simultaneously
moving the landing gear lever to UP.

FORCED LANDING.

If it is necessary to make a forced landing, ac-
complish as much of the procedure shown below
and on figure 3-6 as possible. Land with the gear
down regardless of terrain, as statistics prove
that less personal injury and damage to equipment
are likely to result from a gear-down landing.
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@ Batiery life is.extremely short when

operating the supplemental pump with
no generator current available. To
avoid turning pump on when lowering
gear, have the RO pull the landing
gear safety relay circuit breaker, or
turn battery switch off, if all three
generators are ouf, and lower gear by
emergency means.

@ If battery is in poor condition, it may

not support supplemental pump opera-
tion. In this case, pressure from wind-
milling engines must be depended upon
for final approach and landing. Rapid
movement of flight controls must be
avoided.

® Do not raise the helmet visor prior to

landing emergencies. Retaining the
helmet visor in the lowered position
will afford protection from impact in-
jury, dislodged objects in the cockpit,
flame and smoke, and windblown ob-
jects if the canopy is jettisoned. The
helmet visor is a protection device
that should be worn in the lowered
position in all landing emergencies.

1. Radar obsever—-Warn of impending forced
landing. (P)

2. Tip tank fuel--Dump. (P)

3. Throttles--CLOSED if power failure is

complete; otherwise, use available power. (P)

4,
feet.

5.

6.

T4

Landing gear lever--DOWN at 10, 000
®)

Wing flap lever--TAKEOFF. (P)
Parachute--Unbuckle. (P--RO)

Safety belt--Tighten. (P-—RO)

Changed 15 June 1965
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8. Engine fire selector switches--Actuate. (P)
9. Canopy--Jettison with "T'" handle. (P)

10. Final approach airspeed--160 knots IAS. (P)
11. Battery switch--OFF. (P)

12. Imertia reel--Locked, just before touch-
down. (P--RO)

f CAUTION

When the shoulder harness inertia
reel is locked, either by use of
the inertia reel lock lever or by
raising left armrest, the pilot is
prevented from bending forward;
therefore, all controls not readily
accessible should be positioned
before inertia reel is locked.

Note

This airplane has a '"weak link'' in
the nose gear, allowing the gear to
collapse without damage to the cock-
pit when excessive loads are placed
on the gear.

LANDING WITH GEAR PARTIALLY EXTENDED.

If the landing gear fails to extend completely after
both the normal and the emergency procedures
have been used, leave as many wheels down as
will extend, jettison canopy with "T'" handle, and
proceed with landing. Less damage will result
with this procedure than with a gear-up landing.

TAKEOFF OR LANDING WITH FLAT TIRE.

If a tire blows out on takeoff and remaining run-

way is adequate, abort the takeoff (see Abort, this
section). If a safe abort cannot be accomplished,
continue the takeoff.

Changed 15 June 1965
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Center the rudder pedals before
actuating the nose wheel steering
button. Engaging the nose wheel
steering system while rudder pedals
are deflected can make directional
control more difficult by causing
the airplane to swerve suddenly.

:
#

Because of the comparatively large diameter
wheels and small width of tires, directional con-
trol of the airplane normally is easily maintained
with rudder and wheel brakes if a main gear tire
blows out on takeoff or landing. If takeoff or
landing is accomplished with one nose wheel tire
flat, there will be a slight veering, If a takeoff
or landing is accomplished with both nose wheel
tires flat, sufficient control stick back pressure
should be applied to take the weight off the nose
wheel, and use of wheel brakes should be mini-
mized.

EMERGENCY ENTRANCE.

If it is necessary to gain entrance to the cockpit
in an emergency (see figure 3-9), first attempt to
slow jettison the canopy by use of the external
emergency canopy release handle, located flush
with the fuselage skin just below the access door
for the external canopy switch. Pushing the but-
ton in the center of the handle will release it.
The handle must be pulled out (with a force of
about 45 pounds) approximately 5 inches and

held (from 10 to 20 seconds) until the canopy is
raised above the cockpit rails. The canopy can
then be lifted or pushed from the airplane. If
this fails, actuate the external canopy lock lever
to release the canopy locks, and then lift (do

not roll back) the canopy from the airplane. If
the foregoing procedures fail, then, as a last
resort, chop a hole in the canopy with an ax,
using extreme caution not to injure crewmembers
inside the cockpit.
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EMERGENCY EXITON GROUND.

If canopy cannot be opened by the normal procedure
and immediate exit is necessary, pull the cunopy slow—

{ire jettison '"I'" handle,

if the canopy cannot be

slow-jetiisoned, fast—jettison the canopy by pulling
the canopy jettison handle (on the pilot’s right verti-
cal console) or by raising the right armrest of
either sjection seat.

WARNING

General direction of canopy movement
when fast-jettisoned is straight up. Lack
of airstrcam may causc it fa fall back
into the cockpil.

Note

After compliance with T. O, 1F-88J-748,
a4 canopy breaker tool is available for
emergency exit through the canopy glass
upon failure of the canopy lo open ithrough
normal or emergency procedures. A
canopy breaker ool is located ou the
right gide of thc control stick in the
front cockpit and on the map casc in the
rear cackpit,

DITCHING.

This

sufficient altitude for ejecting safely.

airplanc should never be dilched if ithere Is
Ditching is

not recommended beceause it is assumed that the
engine air intake ducts will cause the airplane to

dive violenfly when it hits water,

However, if alti-

tude is insufficient for ecjecting, warn radar obser-

ver,

1.

2.
3.

4,

then proceed as follows:

TIP TANK FUEL--DUMP. (P!

3  CAUTION

Empty tip tanks do not contact the water
until the airplane comes fo rest, wherc

they aifford additional huoyancy. If the

tip tamks contain fuel on ditching, they

may plane through the water and create
serious deceleration loads.

IFF MASTER CONTROL KNOB--EMERGENCY. (P)
CANOPY--JETTISON WITH "T" HANDLE. (P)

Landing gear lever——UP. (P}

T.0. 1F-8al-1
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h. Salety beli—-Tighten. (P--RO)

G. Oxygen diluter lever—-100% OXYGEXN.
(P--RO}

7. Wing flap lever--TAKEOFIF, (P)
8. Throttles—-CLOSED. (D)

9. Engine five selector switches o both
engihes--Raise guards and actuate, (P)

10,
if possible.
or just after crest passcs.

Selnct a heading parallcl ta the wave crest
Try to touch down along wave crcst
)

11. DM©ake normal approach.

)

12.  Flare out to Ianding attitude, keeping ihe
noge: high, (P}

13, Baitery switch--CFY Just before confaet.

{4, TInertia reel—Tocked., (P--Ti)

WARNING

Do not attempt to ditch in a near level
atiitude.

O!L SUPPLY SYSTEM FAILURE.

An oil system (ailure is recognized by a de—
crease or a complele loss of oil pressure. Tf
an oil system mallunciion has caused prolonged
oil starvution of engine bearings, the result will
be progressive bearing failure and subsequent
engine seizure. This progression of beariong
failure starts slowly and will normally continue
al & slow rale up Lo a certain point, at which
the progression of failure accelerates rapidly lo
complcie bhearing failure. The time inlerval
from the moment of oil starvation Lo complete
faifure depencds on such factors as: Condition of
bearings prior to oil starvation, operational tenmp-~
erature of bhearings and bearing loads.

A good possibility exists for an additional 10 to
30 minutes of engine cperation after experiencing
a complote loss of lubricating oil.  Bearing fail-
ure due to oil atarvation is gencrally character-
ized by a rapidly increasing vibration, and when
the vibration hecomes moderale to heavy, com-
plete failure is only secomds away. In order lo
minimize engine damage and conserve remaining
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EMERGENCY ENTRANCE

IIII’

e ——— 1. Pull external emergency canopy re-
lease handle. When canopy lifts
above rails (within 10 to 20 seconds)
pull or push canopy from airplane.

2. If step I fails, actuate external can-
opy lock lever to release canopy
locks. Then lift canopy from air-
plane (do not roll canopy back).

3. If all of the foregoing steps fail,
break into the canopy using an ax
or rock.

4. When entrance to cockpit is gained,
insert safety pin in both right

armrests if the armrests have not
been raised.

WARNING
If the right armrest of either
ejection seat is raised and
the firing frigger is exposed,
use extreme caution to avoid
inadverfent sect ejection.

Figure 3-9.
operating time for possible emergencies, the af- UNDER CRITICAL THRUST CONDITION.
fected engine should be shut down upon first
recognition of oil system failure, unless the ad- 1. Affected engine-—REDUCE THRUST (P) if
ditional thrust is needed to maintain flight. affected engine thrust is needed, reduce thrust

to lowest setting to maintain flight.
Upon first recognition of sustained oil system

failure, above or below oil pressure limits, com- 2. Avoid rapid throttle movement. (P)
plete the following:

3. Tip tank fuel--DUMP. (P)
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4. Avoid abrupt maneuvers. (P) Avoid maneu-
vers that require excessive "G" forces.

5. After critical thrust condition--Affected
engine-~SHUT DOWN. (P)

6. Land at nearest airbase. (P)
UNDER NONCRITICAL THRUST CONDITION.
1. Affected engine--SHUT DOWN. (P)

2. Tip tank fuel--DUMP. (P)

3. Power setting (affected engine)—-—-Minimum.

4. Land at nearest airbase. (P)

FUEL VENT SYSTEM MALFUNCTION.

Under certain conditions of fuel vent of fuel trans-
fer system malfunction, fuel may be lost due to
overboarding. If fuel overboarding occurs, use
the corrective procedures described in the fol-
lowing paragraphs.

FUEL LEVEL CONTROL SHUTOFF VALVE
MALFUNCTION.

If foreign matter collects or water freezes in a
sump tank, fuel level control shutoff valve during
normal sequencing, the valve will not close fully
when the sump tank is full. As a result, fuel
will be forced overboard through the sump tank
vent line. To correct this condition, turn off tip
and wing tank switches on the affected side, re-
check cross feed off and wait until overboarding
stops. Then turn on wing tank switches only and
check for fuel overboarding as the fuel in the
sump tank is replenished. (The surge of fuel
into the sump tank should break loose the stuck
sump tank fuel level control shutoff valve.) If
overboarding recurs, repeat the procedure. It
overboarding does not recur, the condition has
been corrected and normal fuel sequencing may
be resumed. If overboarding cannot be corrected,
fuel from the tip tank may be obtained by turning
the tip tank switch on and off periodically, using
caution not to fill the sump tank to the point where
overboarding occurs. After the tip tanks are
empty, direct select wing tanks to obtain wing
tank fuel.
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When obtaining tip tank fuel under
the above described conditions, the
wing tank switches must be in the
OFF position to prevent their se-
quencing in when the tip tank switch
is turned off.

After fuel is exhausted from the tip tanks and
wing tanks, return to ALL TANKS selection. The
sump tank fuel level will not be replenished, pre-
cluding the possibility of the recurrence of over-
boarding.

CLIMB AND DIVE VALVE MALFUNCTION.

Climb and dive valves are located in the wing and
gsump tanks. Fuel overboarding from wing tank
climb and dive valve is often encountered; how-
ever, fuel lost is negligible and not considered

a hazard to flight. A sump tank climb and dive
valve malfunction will be indicated by fuel over-—
boarding from the sump tank vent during a climb.
If this occurs, level the aircraft as soon as
practicable. If the venting stops, the malfunction
of the climb and dive valve is confirmed. If
further climb is required, fuel from the tip tank
may be obtained by turning the tip tank switch on
and off periodically, using caution not to fill the
sump tank to the point where overboarding occurs.
After tip tanks are empty, direct select wing tanks
to obtain wing tank fuel if further climb is neces-
sary. When level flight is maintained, normal se-
quencing may be initiated.

FUEL OVERBOARDING.

In the event that fuel overboarding from the sump
tank vent occurs during takeoff, a normal takeoff
should be continued. When safely airborne at the
point where distraction in the cockpit is not a
factor, the procedure outlined for a stuck fuel
level control shutoff valve malfunction will be

initiated.
| WARNING l

Landing with fuel overboarding from
the sump tank can be critical as the
fuel may collect in the flap well and
drain on to the hot engine section
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causing fire. Consequently, since fucl
overboarding from the sump tank vent
can ALWAYS be stopped by reducing
the level of fuel in the sump tank,

the aircraft should not be landed while-
fuel overboarding exists, . If a com-—
pound emergency requires immediate
1anding while sump tank overboarding
is occurring, a no flap landing should
be made. When landing with fuel
venting, it should be remembered
that the sump tank vent line-is in
close proximity to the main landing
" gear and that the overboarding fuel
could ignite from contact with hot.
brake discs. Consequently, minimum
possible use of brakes during the land-
ing roll is recommended. ' '

FUEL SUPPLY SYSTEM EMERGENCY OPERATION.

SUMP TANK BOOSTER PUMP FAILURE.

If the normal -hooster pump in a sump tank fails,
the wing tank fuel can be routed directly to the
engine by placing the fuel selector swiich at
WING TANKS. When the wing tanks are empiy
the selecior swiich should be placed ai ALL
TAKKS (NOSE TANK must not be selected when
gump tanks are moxe than i{wo-thirds full hecause
of aft CG limitations). Al Tow altitude, fuel will
flow by gravity froum the sump iank, .If electrical
power fails, the wing tanks will not feed to the
sump tanks; but at 10, 000 feet or below, gravity
will supply fuel from the sump tanks to the en—
gine—driven pumps, and the pressurized tip tanks
(or pylon tanks) will replenish the sump tanks
until the tip tanks are empty. Above 10,000 feet,
vapor lock may result; therefore, descent to a
lower altitude should be made as quickly as pos-
sible to avoid flamcout.

WING TANK BOOSTER FUMP FAILURE.

if the hooster pump in a wing 'ta}_:lk fails during
automatic sequencing, the warning light for fhat
tank will come on. The other wing tacnk on the
gsame side will continue to supply fuel to the sump
tank. During normal sequencing, the fuel in the
wing tank with the inpperative booster pump can-
not he used, However, at low altitude and re-
duced power, the fank will gravity feed to the en-
gine if the tank selector is set at WING TANKS
and the other wing tank on the same side is empty
or its tank switch is at OFF.

Changed 15 June 1965
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FUEL PUMP FAILURE. . ’

The engine-driven fuel pump has two pumping
elements. If one elément fzils, the other element
will continue to supply adequate pressure, Warn-—
ing lights are provided to indicafe that one ox
both elements have fajled. These lights are for
ground check only; they will not operate when
airborme.

DAMAGED TANKS.

If tanks are damaged or a severe leak is sus-
pected, take corrective actlon as desecribed.in
following paragraphs.

Damaged Sump Tank.
If a leak is known to be in a sump tank:

1. TFuel selector switch-—ALI, TANKS {use
sump lank fuel lirst). (P}

2. Tip and wing tank switches--OFF, (P}

3. Nose tank booster pump circuit breakers--
Pull. (P}

Note

To preclude the possibility of an
inadvertent flameout when sump
tanks run dry, place fuel quantity
selector switch to SUMP and .
monitor fuel gquantity.

4, Wing tank switches--0ON, (P)

5. Fuel selector switch (after sump tank fuel
is used)--WiING TANKS. (P)

6. Nose tank booster pump circuit breaker--
Push (when wing tank fuel is nearly exhausted},

(P}

7. Fuel selector switch (when wing tank
empty lights come on}=--KOSE TANK. (P}

8. Dump excess tip tank fuel.
Damaged Tip Tank.
If a tip lank is damaged and pressure I lost,

both tip tanks will be depressurized and fuel
cannot be used. Therefore, dump tip tank-fuel
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lost, fuel may be jettisoncd by
placing the airplane in a climbing
attitude and initiating two ovr more
dumping cycles.

I
Note
Tip tank fuel dumping is dependent
upon pressure to force the fuel
from the lank, When pressure is

One Tip Tank Nat Feeding.

In ihe event fuel is not feeding from one of the tip
tanks and an asymmetrical fuel condition is indi-
cated, use the following procedure.

1. Tip tank switches—-QFF to stop fuel flow
from tip tanks. (P)

2. TUtilize tip fuel as required (to remain air-
borme) down to 1500 pounds remaining, or as
nceded,

3. Airspced--Increase if more than one-half
throw of the stick is required to maintain a wings
level attitude. {P)

(wamwme )

® Limiling the aileron deflection fo ap-

proximately one-half throw of the
stick to maintain a wings level at-
titnde allows a margin of safety to
allow for possible airspeed errors,
gusts, inability to determine the
exact fuel unbalance or excessive
hank angles.

® [ il is necessary to furn the airplane
before the asymmetric fuel condition
has been corrceted, the furn should
be made toward the lighter side. This
will give (he best control for return-—
ing to level flight.

4, Tip tank fuel--Durop, using normal pro-
cedures. (P}

If unsuccessiul, place the airplanc in
a moderaie speed climb and dump tip

3-30

tanlk [wel by gravity. It is necessary
to press the tip tank iuel dump bution
every time it becomes visually obvious
that dumping from the tip tank has
stoppced. It will {ake spproximately
{five minuies to dump the fusl by

gravity.
BALANCING FUEL LOAD 1P).

The fuel system crossfeed can be used to balance
the fuel load {figure 3-%4). The simplest method
is to feed both engines from the system haviog
more fuel (the heavier side), until the fuel guantity
gages show even distribulion or the airplane trims
laterally as desired. When balancing fuel, mon-
jtor the sump fuel quantity to assure that the sump
fuel is not gravity feeding. The following pro-
cedure should be used to balance the fuel load:

1. TFuel quantity gages - Check guantities in
individual tanks by turning fuel gage selector
switch as degired to obtain individual tank quantity
readings on the gage indicators.

2. Crossfeed switch - ON,

3. Fuel gelector switch (for the sidc with
less fuel) - WING TANKS {this shuis down the
sump tank boosier pump).

4. Wing tank pump switches {for the side
with less fuel) - OFF.

5, When fuel load is balanced, reiurn fuel
salector swifches ~ ATL TANKS, and all pump
switches - ON.

8, Crossfeed switch — OFF.

E  CAUTION

-

If the tip tank on the side with more
fuel (the heavier side), will not fecd
or maintain a full sump, usc BAL-

ANCING FUEL LOAD - (TIP TANK

NOT FEEDING) procedure.

BALANCING FUEL LOAD - (TIP TANK NOT FEEDING) (P).
1. Crossfeed switch - ON.

2, Fuel quantity gages - ALL TANKS. Check
quantity in individual tanks by turning gage selector
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switch as desired fo obtain individual guantily
readings on gage indicators.

3. DBoth fuel tank selector switehes - WING

TANK POSITION. (Fuel quantity will indicate re-
maining fuel in wing group.}

(wamnme )

Double [Hamse-out may result if
wing tanks arc allowed to run dry.

Changed 15 June 1960
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/

4. Wing tunk pump swiiches (for side with
legs fuel) - OFF, (Fuel guantity will read zeru.}

5. Tip tank fuel - DUMP (remaining tip tank
Tuel will not crossfeed with fuel selector switches
in the wing position).

6. When fuel load is balanced, return [uel
selector switches - ALL TANKS, and all pump
switches - ON,

-

7. GCrosgsfeced switches - OFF.

F-80A/3-30B
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Damaged Wing Tank.

if either wing tank is damaged and its booster

‘Ypump is operative, use the ayvailable fuel in the
damaged tank first, then use fuel from other
tanks. If the damage is such that it creates an
obvious fire hazard, -shut down the engine on the
damaged side.

Damaged No se Tank.

Tf the nose iank is damaged to the extent thai
considerable fuel will be lost (or will have Lo
be consumed out of normal sequence), and the
escaping fuel does not create an obvious fire
hazard (necessitating ejection), terminate the
flight as soon as possible. TUse extreme carc
when making elevator movemenis because a
light control stick force will be experienced
when the fuel weight i removed from the nase
section with sump tanks full or nearly full

(aft CQ).
| WARNING I

Escaping fuel from a damaged nose
{ank may enter the air intake duct

" of an engine and cause the engine
to explode, '

CROSSFEED VALVE (STUCK IN DPEN POSITION).

If the crossfeed valve falls in the open posgition,
both engines may use fuel from one fuel sysiem
causing lateral wnbalance. If fuel load becomes
mbalanced from this condition, use the same
procedure as for "Balancing Fuel Load" (figure
3-9A). The fuel quantity should be monitored
closely so that umbalance in the opposite direc-
tion does not occur. The system may be re-
tarned to normal sequencing periodically to
majntain balance.

FUEL SUPPLY SYSTEM OPERATION COMPLE TE FAILURE
OF ENGINE DRIVEN ELECTRICAL SOURCE.

without electrical power, fuel is omly available
hy gravity feed directly from the selected tank
to the engine. Fuel will not transfer from the
wing tank to. the sump without a booster pump.
In the everl of complete electrieal failure, use

3-32

the following procedure to control fuel operation.

1. Fuel quantity--Monitor. (P)
Monitor fuel guantity remaining in wing
tanks versus fuel remaining in tip and
sump tanks, Fuel seleciion should be
made as soon as possible to wing tanks
if . tolal fuel quaniily remaining in sump
tanks and tip ped tanks is less than that
in the wing tanks. Turn batiery switch to

" OFF to conserve battery power.

Note

Tip tank fuel transfers ic the swmp
tanks under air pressure.

2. Battery switch--ON fo select "ATLIL, TANKS”
when fuel is low In wing tanks, if it s necessary
to extend the flight beyond the limits of available
fuel in the wing tanks. Return battery switch to
OFF position afler making selection. (P)

3. TFuel selector switch——Leave ai ALL
TANKS and hattery switch--QFF if wing tank fuel
is not available, This will gravity feed fuel from
the sump tank. (P)

4, Battery switch--ON, fuel tank selector--
NOSE TANK, if if i necessary to extend the
flight beyond the limits of available fuel in the
sump tanks, (P)

Nose tank will' not sequence automatically without
electrical power. '

Check fuel consumptiop,by time computation, fto
reduce use of battery as much as possible. Make
tank seleciion first, then turn battery switch ON
for 3 to 5 seconds; then turn battery swiich fo
OFF.

ELECTRICAL SYSTEM EMERGENCY
GPERATION.

See [igure 1-19 for eguipment rendered inopera-
tive because of failure of the 28-volt d-c system,
the 115-volt altermator gystem, or fhe a-c¢ inverler
systems, In case of complete electrical failure,
do not abandon airplane as control of:the airplane
can be maintained., Figure 3-10 covers 28—volt
d-c generator malfunction for which corrective
action may be taken by the pilot.
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GENERATOR OVERVOLTAGE.

If the voliage of a generator becomes excessive, an
overvoltage relay will cut the gencrator out of the
circuit and a warning light will come on. To return
. the generalor to the circuit, proceed as follows:

1. enerator swifch--RESET momentarily, then
return to ON. If the warning light goes oul and
remains out, overvoltage was temporary. (P}

2. Gencrator swilch--OFF if warning light re-
maing on. ()

WARNING

Use the following steps only if returning
the generator to the circuit is essential,

3. Voltage regulator rheostat--Turn toward
DEC to reduce voltage. (P}

1. Generator switch--RESET momenlarily, then
return to DFF. ()

5. Voltage selector switch--Turn to affected
generator. (I

5. Voltage regulainr rheostat—Adjust until
voltage is slightly above the voltage of the other
Cgencrators. (P

7. Generator switch--ON, (P}

GEMERATOR FAILURE.

It any one of the three 28-volt d-¢ generalors fzils,
the remaining two can carry the entire load. 1f any
two generators fuil, the secondary bus is automat-
ically disconnected from the electrical system. The
remaining generator supplies power to the primary
bus only. If all three 28-volt d-c generators fail,
and atl least one cannot be reset, the following
procedure is rccommended.

1. Make emecrgency transmission and IFF--
EMER. (P}

2. Select largest fuel source group. (P)

3. DBattery——OFF (I}

4.  All nonecssential equipment—OFT. (P--RO)
3. Pattery ON as required prior to landing. (P)

Note

¢ Baitery must be on to jettison special
weapons, conirol tip tank dump valve,
pitot heat, supplemental hydraulic pump,
and subsequent fuel selection.

Changed 13 June 1965
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e To dump tap tank fuel--Place baticry
switch in the ON position, push tip tank
durmnp button and hold for 5 seconds,
then place the battery switch in the OFT
position. (The iip fank dump valve will
remain open untii the battery switch is
again placed in the ON position.) (P}

See figure 1-19 for power distribution. See figure
3-10 for procedure in cage of 28-volt d-c mallunc-
tion,

1f wibration accompanies failure, shui
down applicable engine.

ALTERNATOR FAILURE.

[f the 115-volt alternator fails, all the compohents
powered by it will be inoperative, ?exuept the IFF
and the windshield defog heat. These will be
-‘—'__‘-_'—H_-_'___' . .

switched to the main power inverter (figure 1-19)
and will remain in operation. If failure resulis
from over-voltage, turn rheastat down.

1f vibration accompanies failure, shut
down applicable engine..

INVERTER FAILURE.

If- the single-phase 2930-VA main inverter fails dur-
ing normal operalion, as indicated by the essential
bus warning light coming on, place the single-phase
inverter switeh at EMER, and the 2500-VA (spure}
inverter will take over the load of the essentiul
bus, The single-phase secondary NO. 2 bus wiil

_be disconnecled from the Z2500-VA inverier; however,

the three-phase inverter sysiem will automatically
take over ihe load of the flight computer and the
direciional indicator (slaved), normally powered by
the secondary NO. 2 bus. If the essential bus
warning light comes on again, after emergency
operation has been selected, failure of the 2500-VA
inverter is indicated and the single-phase inverter
switch should be placed at OFF. If the selected
{main or spare) three-phase inverter fails, as in-
dicated by the three-phase inverter warning light
coming on, place the three-phasc inverter switch
at the other position. If the light comes on again,
indicating failure of hoth inverters, place the switch
at OFF. See ligure 1-19 for equipment powered by
the inverter sysiems.
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e If there is no power to the a-c single-
phase essential bus, the operation of
the afterburner and afterburner eyelids
will be affected. This affect is related
to the altitude of the aircraft and whether
the afterburner is in operation at the
time power is lost to this bus. Without
eyelid action there will be an extreme
loss of thrust.

1. Below 10,000 feet.

a. While in afterburner: The

afterburner operation will be unaffected.

When the afterburner is terminated,
the eyelids will remain open and can
be closed by retarding the throttle
below 90%.

h. Not in afterburner: The eye-
lids will be open when the throttle
for the engine is above the 90% posi-
tion. Afterburner cannot be initiated.

Changed 15 June 1965
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2. Above 10,000 feet.

a. In afterburner: Afterburning
will be unaffected. However, once
afterburning is terminated, it cannot
be reinitiated.

b. Not in afterburner: The eye-
lids will remain closed and afterburner
cannot be initiated.

Normal operation of the afterburner and
eyelids can be restored by supplying
power to the a-c single-phase essential
bus.

If an afterburner a-c circuit breaker
is popped, the effect for its respective
engine is the same as a no a-c single-
phase essential bus power.

The eyelids may be closed by retarding
the throttle to the 90% position or by
moving the afterburner control circuit
breaker (toggle type) to the OFF posi-
tion,

The 90% rpm mentioned above is ap-
proximate; however, eyelid closure can
be determined by a rise in EGT and
increased thrust.
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INSTRUMENT FAILURE.

Enging Instruments.

~. If hoth the main and spare power inverters fail,

all engine instruments will become inoperalive ex-
cepl the tachomelers and cxhaust gas temperature
gages, both self-generating instrumenis. ‘The
pointers of the oil pressure gages, fuel pressure

* gages, fuel quantity gages, fuel flowmeter indicator,
brake accumulator pressure gage, and left and right
hydraulic pressure gages, all powered by the single—
phase inverter system, will remain at the last
setting indicaled hefore inverier failure.

Flight Instruments.

1f all electrical systems fail, the following instru-
ments will remain in operation: vertical veloeity
indicaior, airspeed indicater, standby magnetic
compass, and altimeter. The vertical velocity
indicator, altimefer, and airspeed indicator will
operale as long as the inlets on the pitot tube and
static ports are not iced over. The turn and slip
indicator and course deviation indieator depends on
28-volt d-c power for operation, If both three-
phase inverters fail, the attitude indicator will
tumble. The directional indicator {slaved) and
flight computer are powered by ihe single-phage
2500-VA (spare) inverter; if the 2500-VA inverter
fails, or if emergency operation of the single-
phase inverter system is selected, then the gyrosyn
compass system and flight computer will receive
power from the three-phase inverter system. I
both single-phase {power) inverters fail, the glide-
slope receiver will be inoperafive. If the 28-volt
d-¢ system fails, the free air temperature gage
needle will fall against the siop, and all instruments
depending on power from either the single-phase
or three-phase inverter system will be inoperative.

HYDRAULIC SYSTEM EMERGENCY OPERATION.

If the right hydraulic sysitem [lails, all hydraulically
operated units will operate by pressure from the
left hydraulic system; however, flight control
operation will be limited in degree and rate of sur-

Changed 15 June 1965

fuce movement. To increasc the degree and rate

1F-85%J-1 Section
of control surface movement during opcration of
other hydraulic units, depress the nose wheel ’

steering Lutton to start the left hydraulic system
supplemental pump.

C |

With right hydraulic sysiem pressurc
upavailable, do not operate speed
brakes unless the left engine rpm is
at least 85% or the supplemental
hydraulic pump is operating. At
lower rpm the demand on the left
hydraulic system by speed brake
operation results in limited aileron
control unless supplemental pump
pressure is available,

If the left hydraulic system fails through loss of
fluid, the flight control system will operate on the
right systemn pressure, hut thc degree and rate of
surface movement will be limited. Speed brakes
will be inoperative. The landing gear, wing ﬂa.ps,l
and wheel brakes (if accumulator pressure is not
available) must be operated by emergency proced-
ures. Ii the failure is canscd by engine-driven
pump failure onlty, sysiem pressure can be main-
tained with the supplemental pump, and all units
normally operated by the left system will be )
available, although rate of response may be some-
what less than normal. Operation of speed brakes,
flaps, and gear in rapid sequence should be avoided.
Tise of nose wheel sieering should be held to a
minimum because of the high volume of fluid re-
quired, If partial failure occurs through the
fajlure of an engine but the engine is still wind-
milling, pressure can be expecied lo vary between
708 and 2000 psi. Care should be taken not to
zllow the pressure to bleed below approximately
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600 psi. This allows a slight margin above the purge
valve setting of 350 psi. When this valve opens, pump
flow is routed to the return line with the resultant
loss of the system. The only means for closing the
valve would be to increase engine rpm to about 38%
or energize the supplemental pump. Engine windmill
speeds to be expected are approximately 16%, 129,
and 9% rpm for 175, 140, and 100 knots IAS respec-
tively. When hydraulic pressure is available from one
windmilling engine and extreme caution is taken in
rate of control movement, the following can be com-
pleted independently: extension of flaps partially or
fully (if left engine is windmilling); correction for
slight turbulence; 30-degree bank turns; and flareour
for landings. If both hydraulic systems fail, flight
controls can be operated by the supplemental pump
if the left system has not failed through loss of
fluid; however, caution should be exercised in the
rate of control movement and the use of accessory
hydraulic units, since the supplemental pump volume
is less than that of an engine-driven pump.

FLIGHT CONTROL SYSTEM EMERGENCY
OPERATION.

If the right or left hydraulic system fails, one 3000-psi
hydraulic system is available for basic flight control.
Normally, little difference will be noted with flight
under such conditions. This includes flight at max-
imum level flight speed down to stall for the landing
configuration. Due to limited elevator deflection,
available load factor is lowered by approximartely
0.3 “G.” A limit in surface deflection occurs when
there is a balance in elevator power and airloads
(limiting elevator hinge moment). This means that
time for recovery from a dive is slightly extended
with only one hydraulic system operating. Under 0.80
Mach number, longitudinal control to limit load factor
or airplane buffet is available. Full basic control of the
airplane is possible in flight using the supplemental
pump. Pilot stick and pedal actuating forces are com-
parable to those which occur with the normal system in
operation. The supplemental pump replenishing rate is
sufficient to maintain pressure during fast actuation of
the control surfaces, as would occur during flight in
turbulent air. Battery life when supporting both the
supplemental pump and limited use of the radios is
extremely short. For this reason it is suggested that the
supplemental pump be used only when absolutely nec-
essary if 28-volt generator power is unavailable. With
only the hydraulic pressure of one windmilling engine
available, a safe landing can be executed; however, it is
necessary to exercise extreme caution in the rate of
control movement. The engine-driven hydraulic pump
replenishing rate at engine windmill speeds is low, but
full control deflections applied at a slow rate, as neces-
sary for a crosswind landing, are possible. During
flight in moderate to heavy turbulence, basic stability
should be depended upon to a great extent for main-
taining the selected attitude.
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WARNING

With right hydraulic system pressure un-
available, do not operate speed brakes, unless
left engine rpm is at least 85% or the sup-
plemental pump is operating. At lower rpm,
the demand on the hydraulic system made by
speed brake operation will result in limited
aileron control unless the supplemental pump
is operating.

SIDESLIP STABILITY AUGMENTER
EMERGENCY ' OPERATION.

If the sideslip stability augmenter system fails, caus-
ing the airplane to oscillate violently, turn the side-
slip stability augmenter switch to OFF. With the
sideslip stability augmenter off, damping of the
“Dutch Roll” oscillation is extremely light under flight
conditions, but can be controlled by the pilot. Damping
can be improved by descending to a lower altitude.

Nofe

On Group 50 and subsequent airplanes
equipped with the modified sideslip stability
augmenter, if there is a malfunction of the
electronic control unit, making the stability
augmenter system inoperative with the rudder
trim switch in AUTO TRIM position, move
the switch to MANUAL TRIM. If the power
amplifier is still operative, the system will
continue to provide satisfactory damping of
“Dutch Roll” oscillations but may require
some manual adjustment of the rudder trim

knob.

Deleted

Changed 15 June 1965
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Deleted

SPEED BRAKE SYSTEM EMERGENCY
OPERATION.

The speed brakes cannot be operated if the left
hydraulic system fails through loss of fluid. However,
if the speed brakes are open at the time of such a
failure, they will float back to the streamlined posi-
tion when the speed brake lever is placed at CLOSED.
If speed brakes fail and remain in the full open posi-
tion, maximum power is required to maintain level
flight up to 15,000 feet.

LANDING GEAR SYSTEM EMERGENCY
OPERATION.

If the normal landing gear lowering procedure fails
to extend the gear to a safe condition the pilot should
first try to determine what is causing the malfunction,
then execute the appropriate emergency procedure
for lowering the landing gear to a safe landing condi-
tion. For example, the pilot can determine if there is
flow in the landing gear system by recycling the
landing gear lever from DOWN to UP and back to
DOWN while watching the left hydraulic system
pressure gage for fluctuations. If no fluctuations are
indicated on the pressure gage during the check, indi-
cating no flow in the landing gear system, it may be
assumed that the landing gear position 4-way valve
is stuck in the gear-up position. If this occurs the
only way the gear can be lowered is by reducing the
left hydraulic system pressure to zero. In order to
accomplish this, the left engine must be shut down,
flaps partially lowered, speed brakes partially opened,
and then the flaps retracted at the same time the
speed brakes are closed. This will reduce the left
hydraulic system pressure to the point that the system
purge valve (figure 1-27) will open automatically
(approximately 350 psi) and reduce the system pres-
sure to zero. The safety relays circuit breaker in the
radar observer’s cockpit must be pulled prior to flap
and speed brake operation to disarm the supplemental
pump. After the system pressure has been reduced to
zero, the landing gear emergency release handle may
be pulled to lower the gear.

Changed 15 June 1965
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: CAUTION

@ The left engine must remain inoperative
after the landing gear has been lowered by
purging the system pressure. If the engine is re-
started, left hydraulic system pressure will
be restored to normal and the landing gear
will retract.

@ When using the landing gear emergency re-
lease handle, the pilot should make certain
the handle is pulled to its full limit of travel
(approximately 14 inches). This will assure
that all landing gear uplocks have been un-
locked. Allow at least 30 seconds for gear to ex-
tend. The handle then should be returned to
its stowed position. Do not allow the handle to
whip back to its stowed position, as damage
to the cockpit equipment may result.

If any one or all of the landing gears fail to extend
after the landing gear lever is placed in the DOWN
position and the landing gear emergency release
handle has been pulled, the pilot should execute a
coordinated maneuver to pull positive “G’s.” This
should be done with the landing gear lever at DOWN
and the emergency release handle pulled and held to
its full limit of travel, Care should be taken to avoid
exceeding the maximum allowable “G’s” for the
altitude at which the maneuver is being executed.

GEAR FAILS TO EXTEND ON NORMAL
PROCEDURE.

1. Airspeed--195 knots IAS or below. (P)
2. Landing gear lever—-Check full DOWN. (P)

3. = Left hydraulic system pressure gage——2000
psi (if pressure is below 2000 psi and time and con-
ditions permit, allow pressure to build up). (P)

4, Wing flap control--Takeoff position. (P)

5. Landing gear emergency release handle--
Pull to full limit of travel (14 inches). Allow at
least 30 seconds for gear to extend. (P)

The landing gear emergency release
handle should be guided back to its
stowed position to prevent the handle
from whipping back and causing damage
to cockpit equipment.

6. Main landing gear--Check visually. (P)

7. .Landing gear position indicators—--Check for
safe indication. (P)
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GEAR FAILS TO EXTEND ON EMERGENCY
PROCEDURE.

1. Airspeed—195 knots IAS or below. (P)

2. Landing gear lever—Recycle, leave in DOWN
position. (P)

3. Left hydraulic system pressure gage—Check for

fluctuations. (P)
Note

If no fluctuations occur and the pilot is
assured that no gears have moved, proceed
with the emergency procedure by purging the
left hydraulic system.

Left engine—Shut down. (P)
Safety relays circuit breaker—Pull. (RO)
Flaps—Lower partially. (P)
. Speed brakes—Open partially. (P)

8. Raise flaps and close speed brakes at the same
time to open the left hydraulic system purge valve. (P)

9. Left hydraulic system pressure gage—Check for
0 psi. (P)

10. Emergency landing gear release handle—Pull to
full limit of travel (14 inches). Allow at least 30 sec-
onds for gear to extend. (P)
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The landing gear emergency release handle
should be guided back to its stowed position
to prevent the handle from whipping back and
causing damage to cockpit equipment.

Note

If gear fails to extend, continue with follow-
ing procedures.

11. Emergency landing gear release handle—Pull sec-
ond time and hold at full limit of travel. (P)
12. Pull positive “G’s.” (P)
13. Main landing gear—Check visually. (P)
14. Landing gear position indicators—Check for safe
landing gear indication. (P)
Note
After a prolonged flight at high altitude
(where temperature is low) emergency ex-
tension may be slower than normal.
15. After landing touchdown, shut down right engine.
(P)
GEAR FAILS TO EXTEND BECAUSE OF
MECHANICAL ‘‘BINDING.”

When nose gear or main gear fails to extend because of
suspected mechanical “binding,” with hydraulic pres-
sure available, use the following procedure:

1. Landing gear lever—DOWN. (P)

2. Landing gear emergency release ‘“I"" handle—Pull
to full limit of travel. (P)
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3. Landing gear lever—UP, while maintaining ten-
sion on "“T”’ handle in full-out position. (P)

4. Wrhen gear has fully retracted, immediately place
landing gear lever DOWN, while maintaining tension

n “T” handle in full-out position. After nose gear
extends, guide “T” handle back to stowed position. (P)

5. Check gear down. (P)
Lowering the landing gear by the emergency procedure
will not affect subsequent normal operation. Each time
the emergency gear extension system is used, the pilot
should report it to ensure that the malfunction which
necessitated use of the emergency procedure is cor-
rected.

BRAKE SYSTEM EMERGENCY OPERATION.

If the left hydraulic system fails, the brakes can
still be operated by the accumulator pressure. If neces-
sary, the radar observer can charge the accumulator
by placing the forward handpump selector valve (A)
at BRAKES and the rear valve (B) at NEUTRAL
(see figure 4-7), and then pumping the hydraulic hand-
pump. A normal ground roll stop can be made by
using accumulator pressure only, provided there is
3000-psi pressure in the system. To stop the airplane
using brake accumulator pressure, avoid too many
applications which would deplete hydraulic pressure.
If wheel brakes fail to respond to brake pedal pres-
sure, release brakes, immediately turn the emergency
airbrake handle to ON, then operate the brakes as
usual. When applying airbrakes, use caution as pedal
resisting forces will be lighter than normally experi-
enced. If both emergency airbrake and brake accumu-
lator pressures are applied to the system simultaneously,
more pedal pressure than normal will be required.

z CAUTION :

Do not turn emergency airbrake handle to
ON while brakes are being applied; sudden
increase in braking efficiency may result
in a locked wheel and subsequent blowout.

LA A

Note

@ The air bortle contains sufficient pressure
for three complete applications of the brakes.

@ Brakes must be bled after using the emer-
gency airbrake system.

LOSS OF CANOPY.

If the canopy is lost, the airplane should immediately
be decelerated to 200 knots IAS or less. If no other
emergency exists, the emergency signal system should
be used, with prearranged signals, by the pilot and
radar observer for intercommunication. On airplanes
not equipped with emergency signal systems, local
procedure should be developed using the command
control shift light or the canopy locking lever to relay
messages.

Changed 15 June 1965
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CABIN AIR-CONDITIONING SYSTEM.

Air for cabin air-conditioning and pressurizing and for
canopy defogging is taken from the 11th stage of the
engine compressors. It then flows through a shutoff
valve in the supply duct to a bypass valve and refrigera-
tion unit. An electronic temperature-sensing system auto-
matically determines the settings of the bypass valve.
Cooled air from the refrigeration unit mixes in the
main duct with the hot air bypassing the unit and flows
through floor outlets into the cabin. (See figure 4-2.)
A cabin temperature rheostat regulates the temperature
of the air entering the cabin, and an automatic pressure
regulator controls the pressure. The cabin air-condition-
ing system is controlled by 28-volt dc power, and the
electronic temperature-sensing system is operated by
115-volt ac power from the single-phase inverter system.

Cabin Pressure Regulator.

The cabin is not pressurized below 12,500 feet. From
12,500 to 31,000 feet, the air pressure regulator main-
-tains the cabin pressure at the 12,500-foot altitude

pressure. Above 31,000 feet, the regulator normally
maintains a constant differential pressure of 5.00 psi.
For combat operation above 12,000 feet, an alternate
differential pressure of 2.75 psi can be selected so that
the drop in cabin pressure will not be explosive if the
cabin is suddenly depressurized. If the cabin pressure
regulator fails, a pressure-vacuum-relief valve relieves
excessive pressure. When the airplane dives to an alti-
tude where the outside pressure is greater than that in
the cabin, the pressure-vacuum-relief valve opens to
equalize the pressure.

CABIN AIR SWITCH.

The 28-volt cabin air switch (figure 4-1) on the pilot’s
instrument panel controls cabin air and pressure. When
the switch is at RAM & DUMP, ram air ventilates the
cabin, the engine compressor air is shut off, and the
cabin temperature control system is deenergized. When
the switch is at PRESS, the ram air is shut off, the en-
gine compressor air is turned on, and the cabin tem-
perature control is energized.

CABIN DIFFERENTIAL PRESSURE SWITCH.

The cabin differential pressure selector switch (figure
4-1), a 28-volt dc switch on the pilot's instrument
panel, provides a means of selecting either of two avail-
able cabin pressures. For all normal operations this
switch should be at 5.00 psi so that from 12,500 feet
the cabin air pressure regulator will maintain the cabin
pressure at the 12,500-foot level, and above 31,000 feet
will maintain a constant differential pressure of 5.00
psi. For combat operations the switch should be moved
to 2.75 psi to minimize any adverse effects if the cabin
is suddenly depressurized. (See figure 4-3.)

CABIN AIR TEMPERATURE SWITCH.

The cabin air temperature switch (figure 4-1) provides a
means for lowering or raising cockpit temperature and is
located on the pilot’s aft miscellaneous panel. The cabin
air temperature switch operates on 28-volt dc and has
a center neutral position marked OFF; other positions
are AUTO, MOM. INC, and MOM. DEC. The switch
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is spring-loaded to OFF from the latter two positions.
When the switch is at AUTO, the cabin temperature is
maintained automatically according to the setting of
the cabin temperature rheostat. When the switch is
held at MOM. INC or MOM. DEC, the cabin tem-
perature rheostat is cut out of the circuit and the cabin
temperature increases or decreases in proportion to the
length of time the switch is held. When the switch is
released to OFF, the cabin temperature is not automati-
cally controlled; the cooling unit bypass valve remains in
the position it is in, and the temperature of the air enter-
ing the cabin will remain constant provided that the
speed of the engine and the airplane altitude remain
constant. The cabin air temperature switch must be
at AUTO when the pilot’s canopy defog knob is
pulled all the way out; then a sensing element, ener-
gized by the canopy defog knob, can override the
cabin temperature rheostat and maintain a constant
defogging air temperature of 79°C (175°F).

CABIN TEMPERATURE RHEOSTAT.

The 28-volt dc cabin temperature rheostat (figure
4-1) is located on the pilot’s aft miscellaneous panel.
When the cabin air temperature switch is at AUTO, the
cabin temperature rheostat automatically controls the
temperature of the air in the cabin. The rheostat
can be rotated between COOLER and WARMER as
desired to control the temperature in the cabin. The
rheostat is out of the circuit when the cabin air tem-
perature switch is not at AUTO.

CABIN AIR-CONDITIONING SYSTEM
NORMAL OPERATION.

1. Cabin air switch—PRESS.

PILOT'S INSTRUMENT PANEL

PILOT'S MISCELLANEOUS
CONTROL PANEL

CABIN AIR
CONDITIONING

CONTROL PANELS
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2. Cabin air temperature switch—AUTO.
3. Cabin air temperature rheostat—As desired.
4. Cabin differential pressure switch—5.00 PSL

CABIN AIR-CONDITIONING SYSTEM
EMERGENCY OPERATION.

If the automatic temperature control fails, proceed as
follows:

1. Cabin air temperature switch—Hold momentarily
at MOM. INC for warmer air or at MOM. DEC for
cooler air.

2. Wait a few minutes for change to become evident,
then repeat until desired temperature is attained.

3. If this fails, place cabin air switch at RAM &
DUMP.

CANOPY DEFOGGING SYSTEM.

Canopy defogging air is diverted from the cabin air-
conditioning floor outlets and released through ducts
along the canopy rail. The temperature of the air is
maintained at 79°C (175°F) by a separate temperature-
sensing unit. This sensing unit overrides the cabin tem-
perature rheostat if the cabin temperature switch is set
at AUTO and the pilot’s canopy defog knob is pulled all
the way out.

CANOPY DEFOG KNOBS.

Two canopy defog knobs, one on the bottom of the
pilot’s center pedestal (figure 1-10) and one on the left

J-59A

Figure 4-1.
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AIR CONDITIONING SYSTEM
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side of the radar observer’s cockpit (figure 4-G), are
provided for canopy defogging. The defog knobs me-
chanically adjust valves which divert the cabin air from
the floor outlets to the defogging ducts. Each crew-
member controls canopy defogging for his cockpit, but
only the pilot’s defog knob can energize the sensing
element which overrides the cabin temperature rheo-
stat and maintains the defogging air at 79°C (175°F).
The pilot’s defog knob must be pulled all the way out
to energize the sensing element, and the cabin tempera-
ture switch must be at AUTO to ensure automatic con-
trol of the air temperature. Turning the knob toward
LOCK or UNLOCK increases or decreases the resist-
ance to movement.

Note

Stub nozzles, installed in the radar observer’s
cockpit, improve torso comfort and eliminate
the danger of direct hot air blasts on the
canopy. These stub nozzles have the same
flow characteristics as defog ducts, and flow
is controlled by the radar observer’s canopy
defog knob.

CANOPY DEFOGGING SYSTEM OPERATION.

The canopy defogging system should always be used im-
mediately prior to and during descents.

Note

The windshield and canopy defog and defrost
system should be operated at the highest tem-
perature possible (consistent with aircrew
comfort) during high altitude flights. This
high temperature will keep transparent sur-
faces preheated to preclude formation of frost
or fog during descent.

If high humidities are known to exist at low altitudes
(dew point over GO°F) the defogging system should
be on for at least 30 minutes prior to descent to ensure
that the canopy does not fog over at low altitude. When
the canopy defogging system is used at low altitudes,
correct procedure must be followed to avoid overheat-
ing the canopy above its critical temperature of 88.6°
to 93.3°C (190° to 200°F). At these temperatures it
softens and can fail under the pressure loads that occur
during certain flight conditions. The overheating itself
does not permanently damage the canopy, for when it
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cools back below the critical temperature, it regains its
original strength. To obtain defogging air at the cor-
rect temperature, the following steps should be per-
formed in the order given:

1. Cabin air pressure switch—PRESS.

2. Cabin air temperature switch—AUTO.
3. Pilot’s defog knob—Pull all the way out.
4. Radar observer’s defog knob—As desired.

% CAUTION

The radar observer should check with the pilot
to determine that all the pilot’s controls affect-
ing defogging are in their correct positions be-
fore he pulls his defog control out, to ensure
controlled operation of the system.

Step 3 fixes the automatic cabin air temperature control
at 79°C (175°F) only if steps 1 and 2 have been per-
formed. Failure to perform step I will prevent any con-
trol of temperature or pressure. Failure to perform step
2 will leave the defogging air temperature uncontrolled,
affected only by compressor air temperature and the po-
sition of the refrigeration unit bypass valve. Failure to
perform step 3 will leave the defogging air tempera-
ture uncontrolled, since only at the “full out” position
of the pilot’s defog knob will the defog temperature-
sensing unit be energized and override the cabin
temperature rheostat when steps 1 and 2 have been
performed. If the cabin temperature switch is held at
MOM. INC or MOM. DEC, the automatic temperature

Group 65 and subsequent airplanes
and some earlier airplanes.

PILOT'S LEFT CONSOLE

ANTI-ICING

CONTROL PANEL
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control is overridden. If the pilot’s or radar observer’s
defogging knob is pulled out when the switch is held at
MOM. INC, air at full compressor temperature is di-
rected on the canopy and damage to the canopy may
result. If either knob is pulled out when the switch is
held at MOM. DEC, air at the lowest temperature
available from the refrigeration unit is directed on the
canopy. The use of the defog knobs at intermediate po-
sitions (not out far enough to energize the automatic
temperature control) when the air-conditioning sys-
tem is cooling the cockpits will greatly increase cooling
effectiveness, since air from the defogging ducts will
provide additional cooling to the upper part of the
body. Caution must be exercised when the defog knobs
are used in this manner since damage to the canopy will
result if heating is turned on without returning the
knobs to the “full in” position.

ANTI-ICING SYSTEMS.
THERMAL AND ELECTRICAL ANTI-ICING SYSTEMS.

For the thermal anti-icing system, hot air is extracted
from the 11th stage of the engine compressor to
anti-ice the leading edge of the wings, empennage,
and engine air intake scoop. In normal operation,
the hot air maintains a predetermined leading edge skin
temperature. The air passes through a pneumatic safety
valve and a modulating valve which is controlled by the
skin normal thermistors and the pressure control. If the
normal thermistors fail to control the modulating valve,
and the surfaces of the leading edges overheat, a skin
overheat thermistor will close the pneumatic safety valve
to stop the flow of hot air to the surfaces. When the

J-62A
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temperature then drops below a predetermined value,
the overheat chermistor will reopen the safety valve un-
tl the surfaces ugain overheat; then the cycle repeats.
‘T'he engine inlet guide vanes, bullet nose, island fairings,
and forward frame struts are heated by hot air bled di-
rectly from the 1lth stage duct whenever the anti-
icing system is in operation. Icing conditions are de-
tected by meaas of a pressure-sensing icing probe locared
in each engine air inlet duct. When ice forms on either
probe, a 28-veir dc red warning light on the anti-icing
control panel illuminares, the engine screen normal con-
trols are overridden, and the engine screens are retraceed,
When the airplanc is parked with the power on and the
anti-icing switch is at OFF, the watning light will come
on and remain on, whether ice is present or not, until the
engines attain a speed of 62.5% rpm, Below 62.5% en-
gine rpm the inler zir pressure is insufficient 1o actaate
the pressure switch. Operation of the thermal anti-icing
system causes a risc in cxhaust gas temperature, an in-
crease in specific fuel consumption, and a decrease in
available thrust. The electrical controls for the system
operate on 28-volr dc, In the electrical anti-icing sys-
tems, 28-volt de heating elements heac the pitot tabes,
angle-of-attack probe, and engine icing probes. The
fuel rank vents are coergized by the 115-volr alrernator.
Anti-icing is necessary to ensure operation of the doors
and release mechanisms, The anti-icing switch controls
the circuits for all of these electrical heating umits ex-
cept the pitot heaters. When the airplane is on the
ground, an olec ground safety switch on the main land-
ing gear deenergizes all circuits except the pitot heating
circuit.

WARNING

Place the anti-icing switch in the FLIGHT po-
sition before {inal approach of a landing in
icing conditions, with one or both engines op-
erating, to provide ice protection for the wings
and empennage. If a go-around is necessary,
the anti-icing switch may remain in the
FLIGHT posirion only if two engines with
maximum thrust and afterburning are avail-

able,

The 28-volt dc anti-icing switch (figure 4-4) on the
anti-icing control panel controls the electrical circuits
of the thermal and electrical anti-icing systems. When
the red light warns that ice has formed on the engine
icing probes, the switch can be turned to TAKE OFI for
engine anti-icing or to FLIGHT for complete anti-icing.
The probe heater circuits provide intermitrent probe
heat to avoid excessive heat buildup and possible probe
malfunctioning. When the anti-icing switch is ae
TAKE OFF or FLIGHT and ice forms on the probes,
rhe probe hearing elements are automatically energized
until the ice melts; they are then automatically deener-
gized. This cycle will be repeated as long as the engine
icing condition e¢xists, or the anti-icing switch is placed
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at OFF, or the circuit is broken by the landing gear
strut ground safety switch., When icing conditions no
longer exist, the anti-icing switch should be turned to
OFF 1o deenergize all anti-icing circuirs,

Wing Anti-Icing Override Switch.

On Group 65 and subsequent airplanes and on some
earlier airplanes, a 28-volt dc wing aati-icing override
switch (figure 4-4), located on the anti-icing conirol
panel, provides maoual control of the flow modulating
valve in the event of failure of the normal thermistor
circuit. The switch has two positions: NORMAL and
EMER. When the switch is placed ar NORMAL, the
modulating valve is contrelled autematically by the nor-
mal thermistors and the pressure control. When the
switch is placed at EMER, the modulating valve will
open; however, if an overpressure condition exists, the
pressure control will prevenr the valve from opening re-
gardless of switch position. When the switch is ar
EMER, rhe overheat thermistor will continue to control
the poneuvmatic safety valve.

Pifot Heat Switch.

Each pitot tube is heated by 2§-volr dc power. The
pitot heat switch (figure 4-4) on the anti-icing control
panel can be turped to OFF and ON to control the
operation of the pitot heaters, The pitor heat switch is
not overridden by the oleo ground safety switch and
can be turmed to ON at any time. Ground operation
should be kept to a minimum,

Ice Warning Light,

When ice forms on the engine probes, the 28-volr dc
ice warning light (figure 4-4) on the anti-icing con-
trol panel comes on to indicate thar the anti-icing sys-
tem should be turned on. When the anti-icing switch is
turned to TAKE OFF or FLIGHT, the light goes out
and will not come on again while the anti-icing systems
are energized. When the anti-icing switch is ar TAKE
OFF or FLIGHT, the heating clements for the icing
probes are energized unless the circuits are broken by
the oleo strur ground safety switch. The probe heaters
opetate until the anti-icing switch is turned to OFF;
then the probe heaters are deenergized and the warning
light will come on if jce again forms on the probes.

Anti-lcing System Operation.

The following operating procedures are recommended
for vse of the anti-icing system in conditions of koown
icing or when indicated by the ice warning light,

Takeoff. Select TAKE OFF position of anti-icing
switch. This will retract the engine inlet screens and
provide hor air anti-icipg of the engine forward frame
COMPOnENts.
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WARNING

@ Unless the anti-icing switch is placed at TAKE
OFF when taking off into icing conditions, the
engine screens will remain extended until the
airplane leaves the ground. In severe icing
conditions the engine screens may become iced
within a few seconds, resulting in daogerous
loss of power,

® FLIGHT position of anti-icing switch is not
to be used on takeoff, because complete air-
plane surface anti-icing increases the demand
on the compressor het air bleed and causes a
much greater loss in thrust

In Flight [Level Flight and Climb). Selece TLIGHT po-
sition of the anti-icing switch. This will retract the
engine inlet screens if screen swiwch is in EMER EX-
TEN pusition, provide hot air anti-icing of the airframe
leading edge surfaces and engine forward frame com-
ponents, and provide electrical anti-icing of the fuel
vents, and the tip pod rocket doors.

Descent. In making a descent from altitude through
icing conditions, select FLIGHT position of anti-icing
switch, mainin a minimum of 839% engine rpm and
regulate airspeed and rate of descent as in normal de-
scent, If ice then accumnlates {additional hot air is re-
quired for anti-icing),increase the engine rpm with-
out increasing airspeed.

Landing. Place the anti-icing switch in FLIGITT posi-
tion before the final approach of a landing in icing
conditions with one or both engines operating to pro-
vide ive protecrion for the wings and empennage, Use
of the anti-icing system affords protection against icing
conditions, but causes a decrecasc in available thrust, If
a go-around is necessary, the anti-icing swirch may re-
main in the FLIGHT position enly if two engines
with maximum thrust and afterbutrning are available.
Place the aati-icing switch in TAKE OFF position dur-
ing approach and landing under single-engine opera-
tion in light or moderate icing conditions to provide
maximum thrust in case of a possible go-around. Ade-
quate ice protection is available from one engine; how-
ever, available thrust may be dangerously reduced. In
most cases moderate icing of the airfoil leading edges
can be tolerated in preference to loss of engine thruse.
When a go-around is mecessary with both engines op-
crating but afterburners are inoperative, or when a
single-engine go-around is oeccessary, place the anti-
icing switch in the TAKL QOFF position until a safe
go-uround altitude is obtained. Afier reaching a safe
altitude, the anti-icing switch may be moved back to
FLIGHT position. 1o single-engine operation excess
thrust is low in landing and takeoff configurations,
Therefore, it is imperarive that flaps and landing gear
are raised as soon as possible when making a single-
engine go-around.

1F-82J-1

Secfion 1V

§ CAUTION :

The hort air antj-icing systems use air from the
engioe compressor and thereby reduce the
available thrust, increase the specific fuel con-
sumption, and decrease the airspeed. The anti-
icing systems should therefore be turned off
when icing conditions no longer exist aad
should not be wurned on in the absence of
icing conditions,

w2

LOW-PRESSURE FUEL FILTER DE-ICING SYSTEM.

A low-pressure fuel fileer de-icing system is provided
for the engines. Alcohol can be injected into the system
to dissolve ice particles in the fuel filter and in the
engine fuel conerol. Fuel filter icing will be indicated
by a warning light on the fuel control panel. Fuel
control icing will he evidenced by a drop in rpm, by
overspeeding, or lack of throule response in the af-
fected ¢ngine. Overspeeding or drop in rpm in excess
of 2% while operating at 1009 throttle setting can be
construed as an icing condition. Alcohol from a 3.9
18 gallon wank, located in the right wing, affords
approximately 3 minutes total de-icing time. A 28-volt
dc pump supplies pressure for operation of the low-
pressure fuel filter de-icing system. Twe solenoid
valves, one for each engine, coatrol the flow of alcohol.
Engine fucl icing is not necessarily associated with
other icing conditions, butr can occur whenever water
particles exist in che fuel and temperature of the fuel
fails below 0°C {32°F).

Low-Pressure Fuel Filfer De-lce Switch and
Warning Lights. :

A three-position 28-volt dc low-pressure fuel filter
de-ice switch, spring leaded eo OFF (center) with other
positions RH {(or RIGH'1) and LH (or LEFT} (figure
1-17¥ 4s located on the fuel control panel, This switch
controls power to a 28-volt dc motor-driven de-icing
pump, and opens either of two normally closed sole-
noid vajves in the lines from the pump to the engine
fuel filrers, The fuel filter de-ice warning lighrs (fig-
ure 1-17), one for each engine, are mounted on the
fuel control panel. These lights, controlled by a pres-
sure switch ar each filter, will come on when the fuel
flow: through the filter is restricted by ice formation
(or by excessive sediment). When filter icing is indi-
cated by either the right or the left lighe coming on, or
when engine fuel control icing is indicated by wvaria-
tion in engine rpm or lack of ihrottle response, the
switch should be held o the position representing the
affected engine (RH or LH) until the light goes our,
or uvntil engine rpm ceases to f[lucruate, indicating
that the fuel flow is back to normal. Normal flow
should resume in 30 seconds or less When the switch
is released, the alcohol pump will stop operating and
the solenvid valve in the line to the filter that was
de-iced will return to its normally closed position. The

4-7
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alcohol supply will afford 3 minutes or more of
the total pump operation as the pump delivery
rate averages slightly more than 1 gallon per
minute.

Note

If foreign matter, other than ice, re-
stricts the flow of fuel through the
filter, the warning light will come on
as.during icing. A filter clogged by
foreign matter will be indicated if
the warning light remains on after
approximately 30 seconds of de-icing
operation. This should not cause alarm,
for before the fuel pressure drop
across the filter becomes critical,

a bypass wvalve will open and fuel will
be routed around the filter. However,
it is important to make sure that the
filter is cleaned immediately after
completion of flight.

Changed 7 January 1963

SECTION IV

4-10A/4-10B



T.O.

Note

The averdage 1 gallon per
minute delivery rate of the
alcohol pump will deercase
as zlfitude increases, This
will decrease the lce re-
‘moving cffectivity for a
given period of time, how-
ever, it will ‘increase the
overall length of operating
time with the given supply
of aleohol.

Deleted

Note

‘When anti-icing fluid has been used,
make notation in Form 781,

WINDSHIELD HEAT SYSTEM.

The windshield is defogged and de-iced by two trans-
patent heat-conducting films within the windshield
glass. The defrost system wurtilizes 28-volt dc and 115-

Changed 15 June 1965

1F-891-1
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volt single-phase inverter system ac for conwrol and
sensing circuits apd alterpating current from the 115-
volt zlternator or from the single-phase inverter system
for windshield hear. The temperacure is automatically
controlled by hear-sensing elements and temperature
regulators.

Windshield De-lce and Defog Knob.

A 28-volt dec rowary windshield de-ice and defog knob
{figure 4-4), on the anti-icing control panel, has OFF,
NORMAL, and EMER positions te control the wind-
shield defog and de-ice circuits. For defogging, the knob
is placed ac NORMAL; full ac power is supplied to
the inner heat-conducring film and medinm ac power
o the outer heat-conducting film. For de-icing, the knoh
is placed ar EMER, and full ac power is supplied to
both heat-conducting films. The EMER position should
be used only for heavy icing conditions, and the knob
should be returned o INORMAL as soon as possible,
The EMER positicn should never be used when the air-
plane is on the ground because the extreme heat applied
to the cuter film could damage the windshield. Primary
power for windshield heat is supplied by the alternator;
but if the alternator fails, the single-phase inverter
system will supply power for the defogging circimits.

g CAUTION

Tao prevent possible bubbling of the heat-con-
ducrting film in che windshield glass, leave the
windshield de-ice and defog knob at NORMAL
for at least 1 minute before turning it to
EMER. Only in heavy icing conditions should
it be turned o EMER. Never operate the
system on EMER longer than necessary. -

COMMUNICATION AND ASSOCIATED
ELECTRONIC EQUIPMENT.

One of three combinations of radio navigacion equip-
ment is installed in each airplace for air navigation.
One combination is radic compass (AN/ARN-6), YHF
(AIN/ARN-14), and giide slope (AN/ARN-18). A sec-
ond combination is Tacan (AN/ARN-21), VHF
(AN/ARN-14), and glide slope (AINSARIN-18}. A third
combination is radio compass (AN/ARN-6) and Tacan
(AN/ARN-21).

INTERPHONE SYSTEM AN/A1C-10.

The interphone systemy, operating on 28-volt dc, pro-
vides the following facilities: speech communication
within the airplane with or without the use of micro-
phooe switches; communication beyond the airplane by
integration with its redio cquipment; monitoring of
teceived signals either individually or simultaneously;

Lk

“a call facilitcy which permirs transmission of urgent

commuaication to both headsets regardless of individual
control panel switch settings; and, on airplanes modi-
fied in accordance with T.Q. 1F-89-627, transmission of
an audible landing gear warning signal to the pilot’s

4-11
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Airplanes eguipped with
AN/ARN-6
ANSARN-14.
AN/ARN-18

Y67C
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Airplanes equipped with g
AN/ARN 21 :

Airplanes equipped with
AN/ARN-G
ANSARN-21

 PILOT'S RIGHT CONSOLE
~ RADAR OBSERVER'S COCKPIT—RIGHT SIDE

Figure 4-9.

headset when the gear is in an unsafe condition.
Receptacles in the right wheel well and in the aft radio
and equipment section allow communication between
the airplane crew and the ground crew.

interphone Control Panel.

An interphone control panel (figure 4-9) is located on
the right console in each cockpit. Each panel has a
volume control knob, five (toggle) mixing switches, a
rotary selector switch, and an auxiliary listen switch.
The mixing switches marked INTER, COMM, MARK-
ER, ADF (or TACAN, some airplanes), and VHF NAV
enable the operator to monitor incoming signals from
all five sources (interphone, command, marker beacon,
radio compass or omnirange and localizer) or to select
any combination. The rotary selector switch has posi-
tions COMM, COMM-INTER, INTER, and CALL. The
switch’s function is conventional. For example, with
the switch at COMM-INTER or CALL, the microphone
is open for interphone communication, but with the
switch at either COMM or INTER, the operator must
press a microphone button to talk or transmit. The
auxiliary listen switch has NORMAL and AUX LIS-
TEN positions. The toggle is safetied at NORMAL
(up). When the switch is moved to AUX LISTEN any
incoming signals bypass the interphone amplifier and
come into the headset at line level (unamplified). Only
that facility of the nearest inboard monitoring switch in
the ON position will be received.

ADF Filter Switch (Some Airplanes).

On airplanes equipped with AN/ARN-6 radio com-
pass, an ADF filter switch panel (figure 1-12) is located
on the pilot’s right console. The filter switch is conven-
tional in function, and has VOICE, RANGE, and

BOTH positions to mix or filter voice and range sig-
nals when the radio compass is receiving on loop or
antenna.

Pilot’'s Microphone Switches.

A pilot’s microphone switch (figure 1-6) located on the
throttle for the right engine, and an alternate micro-
phone switch (figure 1-27) located on the control stick
grip can be pressed to transfer the microphone input
from the interphone to the command transmitter.

Radar Observer’s Microphone Button and Switch.

The radar observer’s microphone button (figure 4-6) is
located adjacent to the canopy defog knob, and when
pressed, transfers the microphone input from the inter-
phone to the command transmitter. A foot-operated
switch, located on the floor under the radar scope, serves
as a radio audio disconnect switch. When pressed, it pre-
vents all incoming radio signals from reaching both the
front and rear cockpits; however, the radar observer can
communicate with the pilot on the interphone. This
arrangement permits the radar observer to call the pilot
without using the interphone rotary selector switch at
CALL position.

Interphone Operation.

1. ADF filter switch (some airplanes) — BOTH.
Interphone selector switch—COMM-INTER.
Interphone toggle switch—INTER.

Auxiliary listen switch—NORMAL.
Volume control knob—Adjust as desired.

S NICIS

Note
The interphone set is in operation whenever
“electrical power is on the airplane, unless the
interphone circuit breakers (on the radar ob-
server’s circuit breaker panel) are pulled out.

4-13
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ON AIRPLANES MODIFIED IN
ACCORDANCE WITH T.0. 1F-89-719

RO’S COCKPIT—RIGHT SIDE
PILOT'S RIGHT CONSOLE

J-68B
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UNMODIFIED AIRPLANES

RADAR OBSERVER'S
COCKPIT —RIGHT SIDE

PILOT'S RIGHT CONSOLE

COMMAND RADIO

CONTROL PANELS

Figure 4-10.

COMMAND RADIO AN/ARC-27.

The command radio set, operating on 28-volt dc, is
used for air-to-air and air-to-ground communication.
The range varies with altitude and atmospheric condi-
tions. A UHF channel identification holder is on the
forward right sliding canopy frame directly below the
defog duct.

4-14

Command Radio Controls.

Control panels (figure 4-10) for the command radio
are on the pilot’s and the radar observer’s (some air-
planes) right consoles. Each control panel on unmodi-
fied airplanes contains a control switch, channel selector
switch, volume control knob, control shift switch, a
green indicator light, and, on airplanes modified in ac-
cordance with T.O. 1F-89-719, a preset channel selector
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knob. On these modified airplanes both the radar ob-
server’s and pilot’s control panels provide manual fre-
quency selection of all channels and preset selection of
20 channels. On all airplanes the control-shift switches
transfer control of the command radio to either cockpir,
and the green light comes on in the cockpit having con-
trol. To transmit to the ground or to another airplane,
a microphone switch must be depressed.

Command Radio Operation.

1. Power control switch—T/R. Allow equipment
to warm up for at least 1 minute.

2. Channel selector switch—Rotate to desired fre-
quency channel. Set is now ready to transmit and re-
ceive,

3. Power control switch—T/R +G REC (T/R +G
on airplanes modified in accordance with T.O. 1F-89-
719), if simultaneous reception on guard-frequency
channel and another channel is desired.

"RADIO
CONTROL PANELS

1F-89J-1

Note

If ADF position is selected, transmitter will be
inoperative.

4. Volume control knob—Adjust as desired.
. Microphone button—Press to transmit.
6. Power control switch—OFF, to turn set off.

b
$  CcAUTION ;
L

wn

@® When the command radio set has been turned
off, do not turn set on again for 1 minure.
Allowing the condensers to discharge pre-
vents excessive power surge.

@® To avoid damage to the selector mechanism,

do not select another channel while set is in
midcycle.
Note

No transmission will be made on emergency
(distress) frequency channels except for emer-
gency purposes. For test, demonstration, or
drill purposes, the radio equipment will be
operated in a shielded room to prevent trans-
mission of messages that could be construed
as actual emergency messages.

PILOT'S RIGHT CONSOLE

(SOME AIRPLANES)

Figure 4-11.
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PILOT'S RIGHT CONSOLE

TACAN CONTROL PANEL

(SOME AIRPLANES)

J1228

Figure 4-12.

ADIO COMPASS AN/ARN-6 (SOME AIRPLANES).

'he radio compass, operating on 28-volt dc power,
idicates the direction to any selected transmitting sta-
on when the radio compass is set for homing opera-
on of the loop antenna. The signal of this receiver is
:d to one of the needles of each radio magnetic indi-
ator on the pilot’s and radar observer’s imstrument
anels.

adio Compass Conirols (Some Airplanes).

in airplanes equipped with the AN/ARN-6 radio
ompass, radio compass control panels (figure 4-11)
re on the right console of each cockpit. Each control
anel has a function switch, frequency band selector
witch, loop L-R switch, volume control knob, CW-
oice switch, and tuning crank. In addition, the radar
bserver’s panel has a maximum tuning dial. Either
rewmember can gain control of the radio compass
y turning the function switch to CONT.

‘adio Compass Operation (Some Airplanes).

1. Function switch—CONT momentarily to gain
ontrol; then turn to desired position. Allow at least 5
1inutes for warmup.

2. Interphone selector switch—Any position.

3. Interphone radio compass switch—ADF.

4. Frequency band selector switch—Turn to desired
requency.

=16

5. Volume control knob—Adjust.

6. Function switch—OFF, to turn set off (both cock-
pits).

Note

@® Operation of the MG-12 fire control system
will cause mild to severe radio interference
in the AN/ARN-6 radio compass, depending
upon received signal strength and frequency
selected.

@® The function switch in either the pilot or
radar observer’s cockpit will turn the set off
only when the function switch in the other
cockpit is also in the OFF position.

TACAN AN/ARN-21 (SOME AIRPLANES).

This equipment, operating on 28-volt dc and 115-
volt ac, is designed to operate in conjunction with a
specifically constructed surface navigation beacon to
form a radio navigation system called Tacan (Tactical
Air Navigation). This system enables an equipped
airplane to obtain continuous indications of its dis-
tance and bearing from any selected Tacan surface bea-
con located within a line-of-sight distance of approxi-
mately 195 nautical miles. The AN/ARN-21 utilizes
the radio magnetic indicator, a range indicator, the
course deviation indicator (vertical needle) of the course
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indicator, a control panel, and an instrument se-

lector panel. The AN/ARN-21 transmits interroga-

tion pulses, receives beacon pulses from the Tacan
surface beacon, and prepares the received infor-
mation for display on the bearing and distance in-
dicators. The sysiem operates on the following
UHF transmitter frequency range: 1025 to 1150
megacycles. There are 126 frequency channels,
any one of which may be selected by setting the
proper conirols on the control panel. The equip-
ment is designed to operate at altitudes up to

50, 000 feet.

Hote

@ Successful operation of the AN/ARN-
21 is dependent on the availability of
Tacan surface beacons. On airplanes
flying with this equipment, care should
be exercised not to plan flights where
compatible ground stations are not
operable.

® It is possible that improperly adjusted
or malfunctioning ground or airborne
Tacan equipment may '"Lock-on' to a
false heading. The error will probably
be plus or minus 40 degrees, but can
be any value which is a multiple of
40 degrees, and can be either side of
the correct heading. The possibility
of a wrong 40 degrees lock-on is in-
herent in the Tacan system and can on
only be completely avoided by the use
of other navigation equipment in addi-
tion to Tacan. After takeoff, the
Tacan should be cross-checked with
ground radar, airborne radar, or
VOR. When using Tacan for instru-
ment departures, penetrations or let-
downs, utilize airborne radar monitor
or ground radar monitor, when possi-
ble, to verify Tacan bearing informa-
tion.

Tacan Control Panel (Some Airplanes).

The Tacan control panel (figure 4-12), located on
the pilot's right console, has a power switch with
OFF, REC, and T/R positions, two channel se-
lector knobs, a channel window, and a volume-
control knob. With the power switch in the REC
position, the distance function of the set is dis-
abled and only bearing information is available.

Changed 15 October 1963
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With the power switch in the T/R position, both
bearing and distance information is displayed on
the indicators. The left chamnel selector knob
selects the first two figures of the Tacan beacon
channel number, and the right channel selector
knob selects the third number. The volume con-
trol knob is used to adjust the volume of aural
identification signal received from the Tacan sur-
face beacon.

Note

The Tacan. surface beacon channels
range from 00 to 129; however, the
AN/ARN-21 is designed to operate

only on channels 01 to 126.

Tacan Instrument Selector Panel (Some Airplanes).

An instrument selector panel (figure 4-12) con-
taining a two-position switch is located on the
pilot's right console. One swiitch position is
marked TACAN and. the other is marked VOR-ILS.
With the switch in TACAN position, the panel il-
luminates the area labeled TACAN and the verti-
cle needle of the course indicator responds to
AN/ARN-21 functions. With the switch in ILS
position, the area surrounding ILS is illuminated,
and the verticle needle responds to localizer sig-
nals used in conjunction with the AN/ARN-14 and
AN/ARN-18 during an instrument landing system
approach when in the 108 to 111.9 MC frequency
range or omnirange operation in the 112 to 122
MC range. On airplanes equipped with AN/ARN-
6 and AN/ARN-21 the VOR-ILS switch position
is inoperative.

Tacan Indicators (Some Airplanes).

The three indicators for this equipment, located
on the pilot's instrument panel (figure 1-7), are
the NO, 2 needle of the radio magnetic indicator,
the course deviation indicator, and a range indi-
cator. Azimuth signals from the Tacan surface
beacon are received by AN/ARN-21 and relayed
to the radio magnetic indicator (figure 4-14),
causing the NO. 2 needle to point to the mag-
netic bearing of the Tacan surface beacon. The
bearing indication will also be indicated on the
NO. 2 needle of the radar observer's radio mag-
netic indicator. With the control switch in the
REC position, bearing information may be re-
ceived even though the transmitter portion of the
set is not energized. When the correct bearing
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information cannot be determined or the equipment

is not functioning satisfactorily, the NO. 2 needle
will ""search'' or rotate rapidly so that the pilot
will be unable to obtain reliable information from
the indicator. Signals received by the AN/ARN-21
from the surface beacon are also relayed to the
course deviation indicator of the course indicator
(figure 4-14). Deviation of the airplane course
either to the left or to the right of the transmit-
ting beacon will be indicated by displacement of
the needle. The range indicator (figure 4-14) dis-
plays the distance in nautical miles between the
airplane and the transmitting Tacan surface bea-
con. The numerals in the window are controlled
by the range circuits of the AN/ARN-21. These
circuits measure the time elapsed between trans-
missions of the signal and the reception of the
response signal from the Tacan surface beacon.
The time difference is then converied into digi-
tal information which is displayed on the range
indicator. While the indicator is ''searching'" for
the correct range or the switch is in REC posi-
tion, the rotating numbers are partially covered
by a red flag, which warns the pilot against
reading incorrect distance indications.

Changed 15 October 1963

1F-89J-1

Section IV

Tacan Operation (Some Airpianes).

1. Instrument selector switch--TACAN.
2. Power switch--REC or T/R.

3. Allow approximately 90 seconds for warm-
up. There is no delay when switching from REC to
T/R.

4, Channel selector knobs--Adjust to appro-
priate dial setting.

[wamnns )

Check the channel setting to be sure
that the bearing and distance indica~-
tions are those of the desired chan-
nel and not those of a different bea-
con in another location selected in
error.

5. Volume control--Adjust as desired.

6. Power switch--OFF, to turn equipment off.

4-17



Section IV

VHF NAVIGATION SET AN/ARN-14 (SOME AIR-
PLANES).

This equipment receives visual omnirange, visual-aural
range, localizer, and communications signals in the high-
frequency range of 108.0 to 135.9 megacycles. It em-
ploys 280 channels spaced 100 kilocycles apart, in the
following catagories:

FREQUENCY ALLOCATIONS

Frequency Band

in Megacyeles Type of Service

108.0—111.9 Runway Localizer
108.3—110.3 Visual-Aural Range (VAR)
111.0—111.9 Weather Broadcasts
112.0—117.9 Visual Omnirange (VOR)
118.0—121.9 Tower

122.0—135.9 General Communications

As the transmission in these bands is line-of-sight, re-
ception varies from 3 miles unobstructed distance at
sea level to approximately 100 miles at 10,000 feet, and
even greater distances at higher altitudes. The dyna-
motor operates on 28-volt dc; the indicators operate
on 26-volt ac from the C-4 amplifier. For instructions
covering use of this equipment for autopilot-controlled
approach, see Automatic Approach Equipment, this
section.

VHF Navigation Set Controls (Some Airplanes).

The VHF navigation control panel (figure 4-13) on
the pilot’s right console has a power switch, a fre-
quency selector knob, and a volume control knob. The
power switch is turned from OFF to ON to put the set
into operation. The outer ring of the frequency selector
dial rotates to show, as a whole number, megacycles
from 108 to 135 in the top three windows of the
frequency selector dial. A center knob is calibrated in
increments of one-tenth of a megacycle which appear
in the bottom window of the dial.

VHF Navigation Set Indicators.

Two indicators for radio navigation equipment are on
the pilot’s instrument panel. A course indicator regis-
ters VOR, VAR, localizer, glide-slope, and, on some
airplanes, TACAN orientation. A radio magnetic in-
dicator combines the functions of a directional indi-
cator (slaved) repeater with those of an azimuth
indicator. A duplicate radio magnetic indicator is on
the radar observer’s instrument panel.

Radio Magnetic Indicator. The radio magnetic indi-
cator (figure 4-14) includes a rotating compass card
and two needles. The rotating card is coupled to the
directional indicator (slaved). On airplanes equipped
with the AN/ARN-6 radio compass, the signals of the
radio compass are fed to the NO. 1 needle; the signals
of the omnirange receiver are fed to the NO. 2 needle
when the receiver is tuned to VOR transmitter. On
airplanes equipped with the AN/ARN-21 Tacan set
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and AN/ARN-14 VHF navigation set, the INO. 1
needle is inoperative and either the AN/ARN-21 or
the AN/ARN-14 omnirange signals, depending upon
which set is selected, are fed to the NO. 2 needle. On
airplanes equipped with AN/ARN-6 and AN/ARN-
21, the AN/ARN-6 indications are fed to the NO. 1
needle and the AN/ARN-21 indications are fed to the
NO. 2 needle. The angle between the needle and the
index at the top of the instrument face will give the
relative bearing; and the radio magnetic indicator will
read, on the card under the point of the needle, the
actual magnetic bearing to the station regardless of
the heading of the airplane. Since the card will hold
to magnetic north and the two needles will hold to
the tuned radio stations, the card and the needles will
appear to rotate as if fixed together whenever a tight
turn is made at some distance from the stations.

Course Indicator. The course indicator (figure 4-14)
has a marker-beacon indicator light in one corner and
a course set knob in the opposite corner. On the face of
the instrument are a course window, which displays the
number of the omnirange radial set up by the knob; a
sensing window, which indicates whether the radial
course leads to or from the omnirange station; a rela-
tive heading needle, which is coupled to the directional
indicator (slaved); a vertical sliding bar; and a horizon-
tal sliding bar. When the receiver is tuned to a VOR
station and the warning flags have retracted from the
face of the instrument, the instrument shows which of
the 360 radials of the omnirange station has been se-
lected (course window), whether that radial course
leads to or from the station (sensing window), whether
the radial lies right or left of the airplane (vertical bar
indication), and whether the airplane is headed right or
left of the selected course (relative heading needle).
The horizontal bar does not respond to VOR signals;
but when a glide-slope transmitter has been tuned in,
the bar will show the position of the airplane with re-
spect to the glide slope. On airplanes equipped with
both radio compass and Tacan sets, the glide-slope
(horizontal) bar of the course indicator is inoperative.
The vertical bar is operated by the AIN/ARN-21 set.
A two-dor deflection to left or right of center indicates
that approximately 10 degrees of heading correction in
the appropriate direction is required.

VHF Navigation Set Ground Check (Some Air-
planes).

1. Single-phase inverter switch—MAIN (NORMAL).

2. Three-phase inverter switch—MAIN.

3. Directional indicator (slaved) slaving cutout
switch—IIN.

4. Interphone selector switch—Any position.

5. Interphone radio compass switch—ADF on air-
planes equipped with a radio compass.

6. Interphone localizer switch—VHF NAV.
7. VHF power switch—ON.
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Figure 4-13.

8. VHF frequency selector knob—Set on frequency
of nearest omnirange station,

9. Radio compass function switch—CONT. When
reaction of meter indicates that control has been ob-
tained, turn to COMP.

10. Course indicator—Check that warning flag has
retracted from vertical bar after equipment has had a
2- to 5-minute warmup.

11. Radio magnetic indicator—Note thar compass
card reads the airplane heading and that one needle
swings to bearing of omnirange station.

12. Course set knob—Rotate to set bearing to VOR
station in course window. Note that vertical bar cen-
ters, and ghat sensing window reads TO. Note that rela-
tive heading needle is displaced to the same side of the
station as the airplane’s heading. Rotate course set knob
to set up radials 7 degrees to right and 7 degrees to
left, and note that vertical bar moves promptly and
smoothly to full deflection on appropriate side. Con-
tinue rotating course set knob. When difference ex-
ceeds 90 degrees, note that the vertical bar crosses to
the opposite side of instrument, and sensing window
shows FROM, When reciprocal radial is reached, note
that vertical bar comes to center.

13. VHF frequency selector knob—Tune to nearest
VAR or localizer transmitter, if one is within receiving
distance, and note that vertical bar makes correct re-
sponse.

14. Radio compass frequency band selector switch—
Tune to nearest suitable transmitter and note that sec-
ond needle of radio magnetic indicator swings to proper
bearing if airplane is equipped with a radio compass.

15. VHFE power switch—OFF, to shut down receiver.

16. Radio compass function switch—OFF, to murn set
off.

VHF Navigation Set Operation (Some Airplanes).

1. VHF power switch—ON.

2. VHF frequency selector knob—Rotate inner and
outer ring of dial to select frequency.

3. VHF volume control knob—Adjust as desired.

4. VHF power switch—OFF, to turn set off.

VHF Navigation Set—Operation with YVOR (Some
Airplanes).

1. VHF power switch—ON.

2. VHF frequency selector knob—Set for desired
VOR station. Allow 2 minutes for warning “Off” flag
to retract from vertical bar.

3. Course set knob—Rotate to center vertical bar.
Read radial in course window and identify it as course
to or from the station as indicated in sensing window.
Read relative heading needle to determine whether air-
plane is headed right or left of course. If recriprocal is
desired, rotate course set knob to add or subtract 180 de-
grees; read course and sensing as now indicated. To fly
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on a radial other than the one the airplane is on, set up
desired radial in course window. Vertical bar will then
be deflected toward new radial. Fly toward vertical bar
to arrive at desired radial, then turn onto course as bar
centers. Adjust heading as necessary to compensate for
drife. As long as vertical bar is centered, airplane is
tracking 2long displayed radial, regardless of heading.
Relative heading necdle will indicate drife angle. When
airplane crosses station while tracking along displayed
radial, sensing will reverse with no changes in other in-
dications of the instrument. When airplane is not track-
ing along displayed radial, vertical bar will be off cen-
ter. In such a case, bar will swing to opposite side
when airplane crosses displayed radial. To turn
smoothly onto radial, stecr to hold point of relative
heading needle on verrical bar until hoth are centered.
Sensing will reverse when airplace crosses the radial,
that is at 90 degrees to displayed radial.

VHF Navigation Set—=Operation with VAR (Some
Airplanes}.

1. VHF power switch—ON.

2. VHF frequency selector knob—S8et to desired VAR
station. Allow 2 minutes for warning "Off” flag to re-
tract from vertical bar.

3. Vertical bar—Note deflection. X bar deflects to
lefr, airplane is in blue sector of range; if har is to
right, airplane is in yellow sector. Consult airways
chare ro identify sector.

Note
On VAR, the deffection of rhe vertical bar
does nor in itself indicatc the direction in
which to fly to get on course. It indicates
merely the color sector in which the airplane
is flying.

4£. Identify signal in headphones as aural N or A, and
consult airways chart to determine whether sration is
ahead or astern, If aural signals overlap to give a con-
tinuwous dash, airplane is on aural leg at right angles to
visual range.

5. Relarive heading needle—Indicates heading rela-
tive to coursc sciected.

WARNING

Blue and yellow sectors are assigaed to oppo-
site sides of the visual range in accordance
with the course defined by the airway. At cer-
tain terminal airports, VAR is used in the ab-
sence of a localizer. In such cases, the sector
orientation is the same as for an ILS localizer.
"That is, the hlue sector is charted on the right
and the yellow sector is charted on the left
when the airplane is inbound on final ap-
proach, regardless of the course defined by the
beam.

Section IV

VHF Navigation Set—Operafion with Localizer
{Some Airplanes)}.

1. VHF power switch—ON.

2. VHF frequency selector knob—Ser to localizer
station. Allow 2 minutes for warning “Off” flag to re.
tract from vertical bar.

3. Vertical bar—Note deflection, If vertical bar is
deflected to lefr, airplane is in blue sector of local-
izer range; if bar is to right, airplane is in yellow
secror. Blue sector of a localizer is always charted o the
right of the inbound course; therefore, a pilot on final
approach can center on the beam by flying toward the
bar,

4. Relatrive heading needle—Indicates required cor-
rection angle.

VHF Navigation Set—Operation for Communica-
tions {Some Airplanes).

The receiver can be tuned to the appropriate transmit-
ter to receive weather broadcasts, tower jnstructions,
and general comununications.

GLIDE-SLOPE RECEIVER AN/ARN-18 (SOME AIR-
PLANES}.

The glide slope gives vertical guidance to a pilot mak-
ing an instrument approach to an airport equipped
with a glide-slope transmitter. The receiver has no
separate control panel. It is operated and tuned by the
power switch and the frequency selector knob on the
VHF navigation control panel (figure 4-13), and its
signals are fed automatically to the horizontal bar of
the course indicator. When the set is tuped to a glide-
slope transmitter and the signal is strong enough to re-
tract the warning “Off” flag from the horizontal bar,
the piloc merely keeps the horizontal bar centered to
follow the glide slope down to the runway. In hbrief,
centering the two crosshars of the coursc indicator
keeps the airplanc on course and on glide slope for an
instrument approach under adverse weather conditions,
‘The set is powered by the single-phasc inverter system.

MARKER BEACON RECEIVING SET AN/ARN-12.

The rmarker beacon recejving set gives visual and avral
coded signals whenever the airplane passes over 4
marker beacon transmirter, thus enabling the_pilot to
determine his cxact position. The visual signal is given
by an amber light (figure 4-14) on the pilot’s course in-
dicator, the aural signal through the interphone system
when the interphone marker beacon switch is ON.
The set operates when the 28-volt dc bus is energized.

A-2 FLIGHT COMPUTER.

The A-2 flight computer clecironically combines atti-
tude, altitude, direcrion, and radio information on a
single inscrument. The flight computer may be used in
flying a constant altitnde compass course, in making
ground controlled approaches, in making instrument
low approaches, or in establishing the proper climb
angle during 2 go-around. The radio rateunit feeds
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into the computer a signal derived from the rate of
change of the localizer signal as the airplane ncars the
runway, so that the pilot, by keeping the vercical bar
centered, can fly the localizer beam heading without
correcting for wiad drift on the directional indicator.
This added feature reduces the likelihood of over-
correcting for wind drift during the latrer stages of a
low approach., The flight computer has a selector
swirch and a flight computer indicator {figure £-14£) on
the pilot’s instrument panel. The system is energized
whenever the airplane’s electrical power is on and the
main or spare three-phase inverter is operating. If the
main and spare three-phase inverters fail, the direction
indicator on the flight compurer will coatinue to oper-
ate; however, the horizoatal and vertical bars will be
inoperative.

Flight Computer Indicator,

The flight computer indicator (figure 4.14), centered at
the top of the pilot’s instrument panel, has a course
dial, a direcrional indicator, and two crossbars, A course
set knob is on rthe lower left corner of the case and a
pitch-trim knob on the Iower right corner. Turning the
course sct knob rotates the course dial to bring the de-
sired track figure under the course index at the top
of the insrrument face. The directional indicator is
coupled to the gyrosyn compass system so that the
magnetic heading of the zirplane can be read continu-
ously on the course dial under the directional indicator.
The wvertical bar deflects to give an appropriate “fly
right” or "fly left” indication. When the pilot turns the
airplane to zero the verrical bar, the directional indi-
cator fallows the direcdon of the airplane as it turns
onto the new course, The vertical bar will not go pasc
zero unless the airplane is overcontrolled in making the
correction. When the airplane is on the selected course,
the directional indicator and che vertical bars are cen-
trally aligned with the course index. Deviations in
pitch, altitude, and glide-slope signals cause the hori-
zontal bar to move up or down. The pitch-trim knob in
the lower right corner adjusts the horizontal bar o
compensate for changes in airplane pitch trim during
flight. Clockwise rotation of the pitch-trim knob causes
the horizental bar to give 2 “fly up” indication.

Flight Computer Selector Switch.

The flight computer selector switch {figure 4-14) on
the pilot’s instrument panel has positions LEFT,
FLIGHT INST, VOR-LOC RIGHT, and APPROACH.
When the selector switch is at FLIGHT INST, che
flight computer indicator is used as a flight instrument
independent of radio signals. When the selector switch
is at any other position, radic signals are relayed inco
the flight indicator for localizer, approach, and landing
purposes. When the selector switch is on any position
but APPROACH and the airplane is flving at the de-
sired flighr altitude, an altitude control switch on the
right side of the sclector switch can be turned to ON.
Alritade control signals will then be sent into the flight
indicator and any deviation in altitude will cause the
horizontzal bar t¢o move off zeto. When the altitude
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control switch is marned to ON, the pitch-trim knob on
the flight indicator becomes inoperative and the green
light in the lower left corner of the sclector switch
goes out. When the selector switch is turned to AP-
PROACH, the green light comes on to indicate that the
altitude contrel has turned off automatically to prevent
conflicting signals {from going into the flight computer,
When the selector switch is at APPROACH and a go-
around is necessary, the pilot can press the alvitude
control switch and the horizonal bar will move to in-
dicate the optimum climbour angle,

Starting and Ground Check.

1. Three-phase inverter switch—MAIN (NORMAL).

2. Directional indicator (slaved)
switch—IN.
3. Flight compurer selector switch—FLIGHT INST.

4. Couarse set knob—'Turn to make course dizl read
the heading shown by the dircctional indicator (slaved).
When the flag disappears, indicating that the quick
erector has completed its cycle, the vertical crosshar
should be approximately at zero and the directional in-
dicator should be aligned with the index.

5. Altitude control switch—ON. Horizontal bar
should not move more than one needle width, if at all
Green light should be off when altitude control switch
is ON.

6. Course set knob—TFurn to rotate card to the right
and then to the lefr; the vertical bar should signal “fly
left” and “fly right” respectively. Turn course set knob
1o make course dial read the heading of the directional
indicater (slaved), Verrical bar should zero and direc-
tional indicator should realign with the index.

7. Pitch-trim knob—Turn clockwise and counter-
clockwise. Horizontal bar should move vp and down
respectively.

B. VHF power switch—POWER ON.

9. VHF frequency selector knob—Turn for proper
channel.

10. Flight computer selector switch—APPROACH.
WVertical bar on the flight computer indicator should
maove 1o lefr or right, depending on position of airplane
relative to the beam,

11. Altitude control switch—Push in to energize go-
around circuit. Horizontal bar should indicate “fly-up”
and the orange flag should appear.

12. Flight computer selector switch — VOR-LOC
RIGH'T. Orange flag and "fly-up” indication should
disappear.

13. VHF power switch—OFF.

slaving cutout

Flying Compass Course at Constant Altitude.

1. Selector switch—FLIGHT INST.

2. Course set knob—Rotate to bring desired track
figure on course dial under the course index. Vertical
bar will move to right or lefc
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3. Vertical bar—Note deflection and fly to rezero
and to align directional indicator with course index.

4. Pitch-trim knob—Turn to zero horizontal bar at
desired airplane pitch attitude.

5. Altitude control switch— ON when airplane
reaches desired altitude. Green light on the selector
switch should go out.

CAUTION

A A A A A

Whenever sudden altitude changes in excess
of 500 feet are anticipated, the altitude con-
trol switch should be turned OFF to prevent
damage to the altitude control unit.

6. Airplane—Fly to keep horizontal and vertical bars
zeroed at all times.

PILOT'S RIGHT CONSOLE ANNUNCIATOR

ON AIRPLANES EQUIPPED WITH
FREE GYRO MODIFICATION
OF J-2 COMPASS SYSTEM

J-124

b - :
PILOT'S RIGHT CONSOLE

ON AIRPLANES EQUIPPED WITH PROVISIONS FOR
FREE GYRO MODIFICATION OF J-2 COMPASS SYSTEM

Figure 4-15.
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Note

When airplane configuration is changed, turn
the altitude control switch to OFF, because a
change in altitude may occur while establish-
ing the new attitude.

J-2 COMPASS CONTROL PANEL (SOME AIR-
PLANES).

A J-2 compass system control panel is installed on the
pilot’s right console (figure 1-12) and contains a mode
selector toggle switch, a correction toggle switch, and
an annunciator. When the J-2 gyro compass precesses,
the course indicator, autopilot headings, and radio
magnetic indicator displays are inaccurate. The J-2
compass control panel provides a means of detecting
and correcting precession error in the J-2 compass
system. The system operates on three-phase, 115-volt
ac and 28-volt dc and is operative at all times during
flight. A 28-volt.dc power lock-in relay is added to the
circuitry to provide a self-sustaining dc circuit dur-
ing changeover of the load transfer relay. Therefore,
if the single-phase or three-phase inverters fail, causing
the load transfer relay to be actuated, the 28-volt dc
lock-in relay will be energized to provide uninterrupted
power to the J-2 compass system.

Mode Selector Switch (Some Airplanes).

The mode selector toggle switch (figure 4-15) has DG
placarded above and MAG below the toggle switch.
The switch can be placed in either position. In areas
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where magnetic mode of operation is unreliable, use the
DG mode of operation.
Correction Switch (Some Airplanes).
The correction toggle switch (figure 4-15) is marked
DEC on the left and INC on the right and can be
moved toward DEC or INC to center the annuncia-
tor needle. When the mode selector switch is in MAG
mode of operation, if the annunciator needle is noted
in a position other than center, precession error in the
J-2 compass system is indicated, and the correction tog-
gle switch can be moved as required to center the an-
nunciator needle.
Annunciator (Some Airplanes).
An annunciator dial and needle is on the J-2 compass
control panel (figure 4-15). The dial is marked INC on
the left and DEC on the right. When the selector switch
is in the MAG mode of operation, the annunciator
needle displays precession error by moving to the left
or right of the center position. The annunciator needle,
with selector switch in MAG mode, indicates to the
pilot the direction of precession error in the J-2 com-
pass system.
Note

When operating in DG mode, annunciator

indications of precession are inaccurate and

are not to be used.
J-2 Compass Control Preflight Check (Some Air-
planes).

1. Mode selector switch—MAG. Allow the system

to operate for a minimum of 3 minutes. This will allow
the system to become stabilized.

PILOT'S RIGHT CONSOLE

IFF-SIF CONTROL PANELS

J-758

Figure 4-16.

4-24



T.0.

2. Correction switch—INC. The annunciator needle
should move to the right.

3. Correction switch—DEC, The annunciator needle
should move to the left.

4. Mode selecror switch-—Dia,

5. Correction switch—INC. The annunciator needle
should move to the right.

G. Correction switch—DFC, The annunciator needle
should move to the lefr.

J-2 Compaoss Centrel Normal Operation—MAG
Mode of Operation {Some Airplanes).

When the annunciator needle has moved from the cen.
ter position, precession error exists in the J-2 comipass
system, To correce this precession error, use the follow-
ing procedure:

1. Mode selector swicch—MAG.

Note
in areas where the magnetic (MAG} mode of
operation is unreliable, use the DG mode of
operation.

2. Correction switch—Move to INC or DEC as re-
guired to center the annunciator needle.

J-2 Compass Control Normuol Operation—DG
Mode of Operation (Some Airplanes).

To correct predetermined precession error use the fol-
lowing procodure:

1. Mode selector switch—DG.

2. Correction switch—Move to INC or DEC as re-
quired to correct predetermined precession.

Note
Annunciator indications of precession in DG
mode of operation are imaccurate and unre-
liable. Corrections in DG mode must be for
predetermined precession error.

IFF-SIF AN/APX-25.

The purpose of the IFF equipment is to identify as
friendly the airplane in which it is installed whea chal-
lenged by an imterrogator-responsor associated with
friendly radars. When a radar targer is accompanied by
a proper 1FF reply, that target is considered friendly.
This system operates on 28-vole dc from the primary
bus, and 115-volc ac from the auxiliary ac bus.

IFF-5iF Control Panels.

Two control panels (figure 4-16) marked IFF and SIF
on the right console contain the system master switch,
rwa mode switches, two code selecior switches and an
1/P switch. The master switch has OFF, STDBY, L.OW,
NORM, and EMERGENCY positions, In the §STDBY
position the set is inoperative but ready for instant use.
1n the LOY position, the set operares on reduced power
and responds only to strong ioterrogations. In the
NORM position the set operates on full power for maxi-
mum performance. In the EMERGENCY position the

Changed I July 1564
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set replies 1o all modes of interrogation with a special
coded signal to indicate an emergency. The mode 2
switch is used for personal idencification. The mode 3
switch is used for rraffic identificarion. The I/P switch
is used to provide momentary idenrification of position
when held in the I/P position. When placed at MIC,
the position signals are transmitted while the micro-
phone button is depressed. Two rotary code selector
switches are used to select the specified code signals to
he used in mode I or mode 3 operation. Lhe specified
coded signals to be uscd in mode 2 are preser

AFF Normual Operation.

Turn on the IFF equipment by placing the master con-
trol knob at STDY, The taccical situadion or the com-
munications officer will determine the ultimate posi-
tion of the master control knob and mode switches for
each mission. To rurn the equipment off, place the
master control knob ac OFF.

IFF Emergency Operation.

Tor emergendy operation, press dial stop and tarn the
master control knob to EMERGENCY. An ejection
notification switch is installed on each crewmember’s
ejection seat. When either pilot's or radar observer’s
seat is cjected from the airplane, the ejection notifica-
tion switch automatically acmates the emergency mode
of the system if either NORM or LOW has been selected.

LIGHTING EQUIPMENT.
EXTERIOR LIGHTING.

Position Lights and Contrel Switches.,

‘I'he position lights ate conventional in color and ‘ar-
rangement and operate on 28-volt dc. The position
light switch (figure 4-17) on the pilot’s aft miscellane-
ous control panel has STEADY, OFF, and FLASH posi-
tions for controlling the operation of the lights. A
switch to the Jeft of the position light switch has DIM
or BRIGHT positions to determine the intensity of the
position lights. A flasher unit flashes the position lights
at 40 cycles per minute; if the flasher unit fails, steady
operation of the lights is automartic. The circnit breaker
for the position lighis is on the radar observer’s circuit
breaker panel.

Anti-Collision Light and Control Switches.

‘Mweo rod rotating beacon type lights arc provided
for anti-collisien warning after completion of T, O,
1iF-89J-55%, Omne lighl is mounted afi of the
canopy and the olher is mounted on the under side
of the left engine nacelle. Tie gwitch for ihese
lights is mounted on the pilot's right consale
pancl juet aft of the oxyzen regulator panel. The
circuit breaker is located on the pilot’s left
circuit breaker pancl.
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PILOT'S AFT MISCELLANEOUS
CONTROL PANEL

LANDING-TAX]I
LIGHT SWITCHES

PILOT'S LEFT VERTICAL CONSOLE

POSITIOH
LIGHTS (OHTROI. PA HH

_ e INTERIOR LIGHTS
oI / - . _ CONTROL PANEL

| OFF| { iamGHr 3,:-” /
: F /

D ”4 / £

OFE If/' }8RIGHT Dint /

OFFF,'

ENGing

LIGHTS RHEOSTAT  (Group 45 and subsequent airplanes)

J-T6B

Figure 4-17.
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Note Landing-Taxi Light and Control Switches.
The rotating anti-collizgion lights A single retractable light, located on the under-
may be turned off during flight side of the fuselage nose section just forward of
through actual instrument condi- the nose wheel, serveg for both landing and
tions., With the light on during taxiing. The light is controlled by two swilches
instrument conditions, the pilot (figure 4-17) on the lefl vertical console: an
could experiemce veriigo as a extension-retraction swilch with EXTEND, RE-
result of the rotating reflection ' TRACT, and OFF positions; and a light switch
of the light against the clouds. with LANDING, TAXI, and OFF positions. The
In addition, the light would be light is extended or retracted by placing ihe
ineffective as an anti-collision exiension-retraction switch at EXTEND or RE-
light under these conditions gince TRACT. The light may be stopped in any position
it eould not he ohserved by pilois . along the arc of travel by placing the switch at
of other airplanes. OFF. Extension or retraction takes aboui 10

seconds. Limit switches automatically siop the

Changed 1 July 1964 : 4-26A/4-26B
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extension-retraction motor when the light is fully ex-
tended or retracted. ‘T'he light is turned on and off by
the light switch. When the switch is placed at LAND-
ING (with the extension-retraction swirch at EX-
TEND), the light burns at maximum intensicy and is
positioned at the correct angle for landing (or takeoff).
When the switch is placed at TAXI (with the extension-
retraction switch at EXTEND), the light is positioned at
the correct angle for taxiing {about 7 degrees higher
beam than for landing), and the light beam widens
and dims. The light can be turned on before extension,
if necessary, so that the heat generated by the filament
will de-ice the light assembly. After retraction, the light
must be turned off by the light switch. The lighr and
control switches are powered by the 28-volt dc bus.

To prevent damage to the light by the intense
heat it generates, do not usc the light in the
landing position longer than necessary por use
the light in taxi (or landing) position when
the airplane is not moving.

Note

When changing from one position of the light
(taxi or landing) to the other, the extension-
retraction switch must be placed at EXTENLD,
otherwise the extension-retraction motor will
not operate and the light will remain in the
original position,

INTERIOR LIGHTING.
Pilot's Cockpit Lighting.

Red floodlights, operating on 28-volt dc, light che
pilot’s instrument pancl and cockpit area. Two are on
the movable section of the instrument pancl glare
shield; others are on the left side and right side of the
cockpit structure. Three red floodlights, spaced evenly
below the rail on each side of the cockpit, light the
pilot’s consoles. Red bulbs under individual ring-type,
hinged lighting shiclds illaminate the flight instru-
ments, the fuel flowmeter, indicators, and the fuel quan-
tity gages; the engine instruments are lighted by the
red floodlights. The lights for the enginc instruments
are on ope circuit and the lights for the flight instru-
ments on another, so that the two groups of lights can
be used independently. Indirect plastic panel lighting
is used for all other panels, control position indicators,
and markings. A C4 cockpit light with a removable
red filter can be swiveled or removed from the mount.
On Group 45 and subsequent airplanes, two rheostat-
controlled thunderstorm lights, operating on 28-volt
dc, are provided to counteract temporary blindness
when eyes, adapted to the dark, are exposed to light-
ning flashes. These lights also provide interior illumi-
nation required for high-altitade daytime flying. They
consist of two white floodlights mounted one on each
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side of the pilot's cockpit approximately 4 inches above
the left and right consoles and aligned so that their
light beams converge on the lower center of the instru-
ment panel. On the cockpit lighting control panel in-
dividual rheostats are provided to control the operation
and intensity of the floodlights, instrement ring lights,
and indirece lighting. All lighting circuits for the
pilot’s cockpir are protected by circuit breakers on the
pilot’s cirenit breaker panel. A stowage case for spare
bulbs is attached to the bulkhead aft of the right con-
sole,

Pilot’s Cockpit Lighting Rheostats.

Six 28-volt dc rheostats (figure 4-17), outhboard of
the pilot's right console, rotate from OFF to DIM o
BRIGHT to contral the pilot’s cockpit lighting circuits.
The first rheostat, at the forward end of the pilot’s cock-
pit lighting control panel, controls the plastic panel
lights; the second, the console lights. The third controls
the instrument panel floodlighting, and the fourth, the
console floodlighting. The fifth rheostat controls the
ring lighting for the flight instruments; the sixth,
lighting for the three fuel quantity gages and the eight
engine instrumeats. On Group 45 and subsequent air-
planes, a thunderstorm light rheostat (figure 4-17),
mounted outboard of the pilot's right vertical copsocle,
rotates from OFF to DIM to BRIGHT 1o control both
thunderstorm lights.

Radar Observer's Cockpit Lighting.

Two 28-volt dc red floodlights, mounted under the
radar observer’s glare shield, light the cockpit area. Two
red bulbs under individual ring-type lighting shields il-
luminate each instrument on the instrument panel. ‘The
shields are hinged to permit replacement of the bulbs.
All other panels have indirect or floodlight lighting.
A C-4 cockpir light can be swiveled or removed from
its mount for either red or white lighting. Rheostats
control the operation and intensity of the floodlights,
instrument ring lights, and indirect panel lighting. The
circuit breakers for the lights are on the radar observer’s
circuit breaker panel.

Radar Observer's Cockpit Lighting Rheostats.

Four rheostats (figure 4-6), located forward of the
alternator control panel in the radar observer's cockpit,
provide means for regulating the radar observer’s cock-
pit lighting. These rheostats rotate from OFF to DIM to
BRIGHT. The cheostat at the top feft controls the light-
ing of the console plastic panels; the one at the top right
comntrols the instrument and circuit breaker floodlights;
the one at the bottom lefr controls the console flood-
lights; and the bottom right rheostat controls the in-
strument indirect lights,

Pilot’s and Radar Observer’s C-4 Cockpit Lights.

A removable 28-velt dc swivel-mounted C-4 cockpit
Light with a red filter is on the right side of each cock-
pit. The pilot’s light is stowed on the left console with
an alternate socket on the left windshield frame. A knob
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near the back of the light case turns the light on and
off, and controls its intensity. A white, spring-loaded
button on the back of the case can be pressed for mo-
mentary lighting. A small knob extending through a
groove on the side of the case can be moved for spot or
flood lighting; tightening the knob screw locks the
shield in any position. The red filter can be removed,
if white light is desired.

OXYGEN SYSTEM.

The airplane is equipped with a gaseous oxygen sys-
tem having an operating pressure of 400 to 450 psi.
The gaseous oxygen is carried in four oxygen cylin-
ders which are check-valved and installed in the aft
fuselage for combart safety. Two of the cylinders supply
oxygen to the pilot, and two supply the radar observer.
Each crewmember’s supply system is kept separate by
the seated check valves at the filling manifold. When
the check valves are unseated during filling, interflow
between the four oxygen cylinders supplying the pilot
and radar observer occurs. However, loss of pressure in
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one cylinder will result in the check valves being
seated in the three remaining cylinders. The mate of
the tank losing pressure is the only remaining source
of oxygen to the crewmember being supplied by the
system containing the damaged tank. On each crew-
member’s right console is an oxygen regulator panel
which contains the oxygen system controls. A pressure-
demand oxygen mask should be used with this system.
The approximate duration of the oxygen supply at
various altitudes is given in figure 4-18.

D-2 OXYGEN REGULATOR (SOME AIRPLANES).

A diluter-demand oxygen regulator with a pressure
gage and flow indicator (figure 4-19) is in the oxygen
regulator control panel on the right console of each
cockpit. From sea level to 30,000 feet (cabin altitude),
the regulator automatically varies the ratio of oxygen
to air to supply the proper mixture to the crew. Above
30,000 feet (cabin altitude), where the regulator delivers
pure oxygen, the oxygen pressure increases sharply with
altitude until the regulator delivers maximum pressure.
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Figure 4-18.
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A relief valve in the regulator prevents excessive pres-
sure in the oxygen mask.

Regulator Supply Lever (Some Airplanes).

The oxygen supply lever (figure 4-19) on the regulator
panel controls oxygen flow to the regulator. The radar
observer’s oxygen supply lever should be turned OFF

when the radar observer’s regulator is not being

used. If it is left at ON, oxygen will be lost. The supply
lever in the pilot's cockpit is safetywired in the ON

position.
l WARNING l

Because of the auromatic pressure-breathing
feature of the regulator, a continuous flow of
oxygen at aititude will result if the regulator
is not being used and the supply fever is lefc
at ON. This condition canses 2 rapid loss of
oxygen at altitude.

Regulator Dilvter Lever (Some Airplanes]).

The diluter lever {(figure 4-19) on the oxygen regulator
panel has two positions: NORMAL OXYGEN and
10096 OXYGEN. When the lever is at NORMAL OXY-
GEN, the regnlator automatically varies the rario of
oxygen to air and supplies the proper mixture to the
crew from sea level ro 30,000 feet {cabin aluitude).
Above 30,000 feet (cabin altitude), the regulator deliv-
ers pure oxygen. At any altitude, the diluter lever can
be turned to 1009z OXYGEN if pure oxygen is desired
for emergencies.

Regulator Emergency Lever.

The emergency toggle lever {figure 4-19) should remain
in the center position at all times, unless an unscheduled
pressure increase is required. Moving the toggle lever
either way from its center position provides continuous
positive pressure to the mask for emergency use. When
the lever is depressed in the center position, it provides
positive pressure to test the mask for leaks. Normally
the lever should remain ar the center {(off) position.

When positive pressures are required, it is
mzndatory that the oxygen mask be well fit-
ted to the face. Unless special precautions
are takea to ensure no leakage, continued use
of positive pressure under these conditions
will result in rvapid depletion of the oxygen

supply,

Regulafor Warning System Switch and Indicator
Lights.

This system has been made inoperative.
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Oxygen System Pressure Gage and Flow Indicator
[Some Airplanes).

A combination pressure gage and flow indicator (figure
4-19) on the oxygen regulator panel registers the pres-
sure of the oxygen supply on the upper half of the dial.
In the lower half of the dial, the slots in the flow indi-
cator are luminous when oxygen is flowing through
the regulator; dull black when it is not.

Note

As the airplane ascends to higher altitudes
where the temperamre normally is quite low,
the oxygen cylinders become chilled. As the
cylinders grow colder, the oxygen gage pres-
sure is reduced, sometimes qguite rapidly. With
a 100°F decrease in cylinder temperamre, the
gage pressure can be expected to drop 20 per-
cent, This rapid fall in pressure is occasionally
a cause for nnnecessary alarm. All the oxygen
is still there, and as the airplane descends ro
warmer altitudes, the pressure will tend to rise
again, so that the rate of oxygen usage may ap-
pear to be slower than normal. A rapid fall in
oxygen pressure while the airplane is in level
flight, or while it is descending, is not ordi-
narily dee to falling temperature, of course.
When this happens, leakage or loss of oxygen
must be suspected.

Oxygen Hose Hook-Up.

Refer to figure 4-20 for proper oxygen hose hook-up
procedures.

Oxygen System Preflight Check [D-2 Regulatof).

1. Oxygen regulator—Check with dilnter valve first
at NORMAL CXYGEN and then at 1009% OXYGEN
by blowing gently into the end of the regulator rube
as during normal exhalation. If there is resistance to
blowing, the system is sarisfactory. Little or no resis-
tance to blowing indicates a leak or malfunction,

Note

Conduct the following check with regularor
supply valve ar ON, oxygen mask connected
to regulator, diluter lever at 100% OXYGEN,
and normal breathing,

2. Blinker—Observe for proper operation.

3. Emergency toggle lever—Deflect to right or left.
A positive pressure should be supplied ro mask. Hold
breath to determine if there is leakage around mask.
Return emergency toggle to center; positive pressure
should cease.

4. Diluter lever—Return to NORMAL OXYGEN.

Oxygen System Normal Operation.

1. Regulator diluter lever—NORMAL OXYGEN.
2, Regulator supply lever—ON.
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Oxygen System Emergency Operation.

If either of the crew detects symptoms of hypoxia or
if smoke or fuel fumes enter the cabin:

1. Regulator emergency lever—EMERGENCY.
2. Regulator diluter lever—1009% OXYGEN.

3. Regulator emergency lever—INORMAL after as-
sured of positive oxygen flow and symptoms of hypoxia
have disappeared.

Nofe

The duration of the oxygen supply is reduced
when either of the crew turns to 1009 OXY-
GEN or leaves the emergency lever in other
than NORMAL position.

4. Oxygen diluter lever—INORMAL OXYGEN after
the emergency. If the oxygen regulator fails or if the
mask develops a severe leak, use emergency oxygen. If
necessary, pull the cord of the bailout bottle.

‘ON AIRPLANES MODIFIED IN
ACCORDANCE WITH T.0. 15X6-5- 2‘-51.1

F']LDT S R]GHT CONSOLE

AccoRbANCE wrrH T.0. 1F-1-533

ob AIRPL,ANE:S E’QUIF‘PED WITH _PROVJS!ONS
: o OF J.2 COMPASS SYSTEM

0}( YGEN REGULATOR PANﬂS

T.0. 1F-89J)-1

(e )

If either crewmember uses his bailout bottle,
the pilot must descend immediately to an alti-
tude not requiring oxygen.

MD-1 OXYGEN REGULATOR (SOME AIRPLANES).

The MD-1 oxygen regulator (figure 4-19) is similar
in function to the type D-2, but features a more com-
pact design and more readable system of controls. It is
of the diluter-demand type and has a pressure indica-
tor, a blinker type flow regulator, and three toggle
controls to regulate the flow and the oxygen-to-air
ratio. Both indicators and all three toggle controls
are illuminated through the edge-lighted panel. With
the air toggle control set at NORMAL, the regulator
automatically mixes oxygen and air in the proper ratio
to sustain the crew, gradually decreasing the amount
of air until at approximately 30,000 feet (cabin alti-
tude) 100 percent oxygen is delivered. Above cabin

PILOT'S RIGHT CONSOLE (Some a'z:irpl:dnéls') B
RADAR OBSERVER'S COCKPIT—RIGHT SIDE

J-T9A

Figure 4-19.
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PARACHUTE
CHEST STRAP

Fasten the attachment strap on the
mask male connector to the pare-
chute chest strap by routing the
connector strap up under the
chest strap as close to the center
as possible, then down in front
of the chest strap. and around
again; then snap it to the con-
nector.

W ARNING

@Fuailure to double-loop
tiedown strap around
chest strap may permit
tiedown strap to slip
into and open the chest
strap snap during ejec-
tion.

@ Do not wrap the tiedown
strap around the chest
strap snap.

CLIP
FEMALE
DISCONNECT

SEALING
GASKET

MASK MALE
CONNECTOR

Insert connector
into mounting plate
attached to the para-
chute harness.
Check that the con-
nector is jfirmly at-
tached and that the
lockpin is locked.

Insert male bayonet connector,
on the end of the oxygen mask
hose, into the female receiving
port of the CRU-8 /P connector.
Turn bayonet connector to lock
prongs into the recess in the lip
of receiving port.

A

Couple the seat oxygen
hose to the lower port of
the connector.

._

Figure 4-20.

MALE CONNECTOR
CONNECTOR

DISCONNECT

Snap the strap attached to the seat
oxygen hose onto the CRU-8'P
connector.

Section IV

-
Connect the mask-to-regu-
lator tubing female discon-
nect to the mask male =
connector; listen for the
click and see that the seal-
ing gasket is only half
exposerd.

N
“Attach the alligator clip to
the tiedown strep as close

to the chest strap snap as
possible.

WARNING

Do not attach alligator clip to the para-
chute harness as this may prevent quick
separation from the seal during ejec-
tion. The force required to pull the clip
loose from the parachute harness is
considerably greater than from the tie-
down strap. 7

Attach bailout bottle hose to the port of the con-
nector by inserting the male coupling of the
bailout bettle hose and turning it clockwise
against the spring-loaded collar.

PARACHUTE
HARNESS

MASK

STRAP
SEALING

FEMALE

CRU-8/P

CONNECTOR

Attach the bailout bottle
hose to the swiveling port
of the connector by insert-
ing the male coupling of
the bailout bottle hose and
turning it clockwise against
the spring-loaded collar.

WARNING

/ The CRU-8/P system should not have an alligator clip on
the seai hose. If oneis installed, it shall not be used.

J-80D
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altitudes of approximately 40,000 feet, automatic pres-
sure breathing is used, the pressure increasing with the
alticude. A relief valve in the regulator will relieve
excessive pressure in the mask. An automatic safety
pressure feature eliminates the possibility of a negative
pressure in the mask at altitndes above 30,000 feet.

Pressure Indicator.

The pressure indicator (figure 4-19) is located on the
right side of the regulator panel, and indicates the
amount of oxygen in the cylinders. The face of the
gage is calibrated in pounds per square inch and has a
range from O to 500 PSI. The indicator is illuminated
by edge lighting.

Flow Indicator.

The flow indicaror {figure 4-19) is of the blinker type
and registers any flow of oxygen through the regulator
by exposing alcernately the black and white portions
of the shutter. The indicator is edge-lighted.

Emergency-Flow Toggle Control.

The toggle control on the left side of the regulator
panel {figure 4-19) has three positions which are plac-
arded NORMAL, EMERGENCY, and TEST. The tog-
gle control should remain in the NORMAL (center)
position at all times, unless an unscheduled pressure
increase is required. Moving the toggle coatrol for-
ward t¢ EMERGENCY from its center posicion pro-
vides continuous positive pressure to the mask for
emergency use. Moving the toggle control aft to the
TEST position provides positive pressure to test the

mask for leaks,

When positive pressures are required, it is
mandatory that the oxygen mask be well fit-
ted to the face. Unless special precautions are
taken to insure no leakage, then continued use
of positive pressure under these conditions
will result in the rapid depletion of the oxy-

gen supply.
Air Toggle Control.

The center toggle coatrol, which is black, (figure 4-19)
has two positions placarded 1009 and NORMAL. With
the toggle control at NORMAL, the regulator will de-
Liver a mixture of oxygen and air as demanded by in-
halation through the mask. As the cabin alritude
increases, the amount of air mixed wich the oxygen is
decreased until at about 30,000 feet (cabin alticade)
100 percent oxygen iy delivered. Placing the toggle
at the [00% position will provide the user with 100
percent oxygen regardless of the altirude.

Supply Toggle Control.

The greea toggle control at the right side of the regn-
lator {(figure 4-19) coatrols the supply of oxygen
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through the regulator and has ON and OFF pesicions.
This rtoggle control must be in the ON position before
any flow through rhe regulator can occur. The supply
toggle control may be placed at OFF between flights
to minimize leakage through the regulator,

Oxygen Hose Hoolk-Up.

Refer to figure 4-20 for proper oxygen hose hook-up
procedure.

Oxygen System Preflight Check.

1. Supply roggle control—Check (safetywired) ON.

2. Oxygen supply pressure—Check. Pressure should
range berween £00-430 psi.

3, Emergency-flow toggle control —Check TEST
MASK and EMERGENCY.

4, Air toggle control—100% OXYGEN; check flow
indicator opcration.

Oxygen System Normual Operafion,
1. Supply toggle coatrol—ON.
2. Emergency-flow wggle concrol —NORMAL.
3. Air toggle control—NORMAL,

Oxygen System Emergency Operation.

1. Emergency-flow toggle control—EMERGENCY.
This will supply 100% oxygen under pressure regard-
less of air toggle control setting.

AUTOPILOT.

An E-11 all-electric autopilot, powered by the 23-volt
DC main bus and the 115-volt AC secondary NO. 2
single-phase inverter bus, can be used to fly the airplane
in straight and level flight, coordinated turns, climbs
and descents {(with or without maneuvering turns), and
instrument approaches. It can be engaged, withour pro-
ducing abrupt changes in control or airplane attitude, at
any time the airplane is being flown within avtopilot
engaging limits. This is due to an automaric synchroni-
zation system which keeps the autopilot bridge circuits
electrically in trim during the rime the auropilot is
disengaged. The autopilot can be manually overpowered
with the conrrol stick and rudder pedals. Autopilot
controls (figure 4-21) are grouped in two panels, the
function selector and the flight controller, both located
on the pilor's right console. Autopilot-controlled flight
at constant alticude is made possible by an altitude con-
trol which derives its signal from a sensitive aneroid
systemn. Signals from the directional indicator (slaved)
control is not being used. A vertical gyro provides a
directional reference when the manual rurn reference
for measuring airplane displacement is in the roll and
pitch axes. Three rate gyros (yaw, roll, and pitch) sup-
ply signals proporiuonal o rate of change in airplane
displacement. When these signals are added algebraic-
aily eo the signal provided by the vertical gyro, the fe-
sult is 2 smooth coordination of the flight contrels in
both the starting of manecuvers and the return o straighe
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and level flight. When the autopilot is engaged, the air-
plane’s elevator trim system is operated automatically to
minimize stick forces at the time of autopilot disengage-
ment. A localizer coupler and glide-slope coupler pro-
vide means for automatic flight control during the
approach and glide-slope phases of instrument landing
procedure. After the autopilot is engaged, it will control
the airplane through a maximum of 60 degrees of roll
and 50 degrees of pitch in either direction from the
horizontal. The engaging limits are 50 degrees of pitch,
29 degrees of roll, and 10 degrees of yaw. The elevator
servo contains a slip clutch which limits servo output to
13 pounds of stick force in the pitch axis. This limits
“G’s” during autopilot-controlled flight to a safe value
for all flight conditions. The autopilot aileron deflec-
tion is limited to 5 degrees. When the autopilot is en-
gaged, the airplane displacement signals to the sideslip
stability augmenter are interrupted, but the latter system
remains in standby status and will resume its stabilizing
function the instant that the autopilot is disengaged.

POWER SWITCH.

An autopilot power switch (figure 4-21), located on the
function selector panel, controls the electrical power
supply to the autopilot system. When the switch is
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placed at ON, power is supplied to the autopilot sys-
tem. When the switch is placed at OFF, all electrical
power to the autopilot is disconnected and the engaging
switch, if at ENGAGE, snaps to OFF.

ENGAGING SWITCH.

The autopilot engaging switch (figure 4-21), located
on the flight controller panel, has ENGAGE and OFF
positions. The switch is solenoid-held and it will remain
in the ENGAGE position only when the following con-
ditions have been met: The autopilot circuit breakers
are IIN, the power switch has been at ON for 90 seconds
or more, the turn knob on the flight controller is in
detent, and the airplane is in an attitude within auto-
pilot engaging limits. When the engaging switch is
placed at OFF, the autopilot disengages. The switch
will snap to the OFF position if the power switch is
turned to OFF or if the pilot’s emergency disconnect
switch is used to disengage the autopilot.

EMERGENCY DISCONNECT SWITCH.

A 28-volt dc, spring-loaded lever-type emergency dis-
connect switch (figure 1-27), located on the control stick
grip, provides a means of instantaneous autopilot disen-
gagement. If the autopilot is engaged, squeezing the
emergency disconnect switch will disengage the auto-
pilot and cause the engaging switch to snap to OFF.
The autopilot power switch will remain at ON until
manually moved to OFF. When the emergency discon-
nect switch is used to disengage the autopilot, any
of the solenoid-held coupler switches that may be at
ON at the time (altitude switch, localizer switch, or ap-
proach switch) will snap to OFF.

TURN KNOB.

A turn knob (figure 4-21), located on the flight con-
troller panel, provides a means of making coordinated

PILOT'S RIGHT CCONSOLE

AUTOPILOT
CONTROL PANEL

J-818

Figure 4-21.
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turns with the autopilot. The knob normally rests in a
neutral detent (knob peinting forward). When the knob
is in this position, directional signals from the airplane’s
directional indicator (slaved) provide the autopilot with
a heading or directional reference. Moving the tura con-
troi knob to the right or left out of the detear will re-
sult in an autopilot-controlled coordinated turn in the
direction that the knob is turned and ar a bank angle
proportional to the amount the koob is turned, up to a
maximum bank angle of 60 degrees. When the tumn
knob is returned to the neutral detent the airplane will
roll smoothly out of the turn and continue to fly at the
new compass heading. The autopilot will not engage
with the turn knob out of detent.

HEADING TRIM INDICATOR AND KNOB.

A heading trim indicacor and heading trim knob (figure
4-21), located on the flight conwoller panel, are used to
indicate and cosrect heading mistrim during autcpilot-
conzrolled flight. Te correct heading mistrim, rotate the
heading knob in direction of needle deflection: clock-
wise for right needle deflection, counterclockwise for
left needie deflection.

Note

The heading trim indicator will indicate =z
mistrim condition whenever the autopilot is
engaged, with the airplane in a bank. It will
also indicate a mistrim condition whenever
lateral trim conditions change during auto-
pilot-controlled flight. To eliminate the re-
quirement for trimming after engagement, it
is recommended that the autopilot be engdged
with the airplane in a coordinated zero-bank
attitude.

PITCH CONTROL KNOBE.

A pitch control knob (figure 4-21), located on the
flight contzoller panel, is used to control the airplane in
climbs and descents (when the altitude control is not
engaged) and to trim for level flight. The pitch control
may also be used in coofdination with the teen control
for combined maneuvers. Rotating the knob forward
lowers the nose; rotating the kncb aft raises the nose.

[wamwwe )

If autopilot is operated prior to takeoff, ele-
vator trim must be reset to TAKE-QOFF because
autopilot operation disturbs previous setting.

ROLL TRIM KNOB,

A roll trim knob (figure 4-21), on the flight controlier
panel, is used to center the ball on the turn and slip
indicator after engagement of the auropilot. Rotate the
knob clodcwise for a bail-left cendition, counterclock-
wise for a ball-right condition,

4-34

T.0. 1F-849J-1

Note

It will be necessary to use the roll trim knob
only if the autopilot is engaged when the air-
plane is flying in an uncoordinated manner.
If the autopilot is engaged during uncoordi-
nated flight, it is usually faster to disengage
the autopilot, trim for coordinated flight
manually and reengage. The autopilot will
synchronize with the new flight attitude auto-
marically, thus eliminating the need for using
the roll trim knob.

ALTITUDE SWITCH.

A solencid-held altitude switch (figure 4-21), located
on the function selector panel, connects ihe altirude con-
trol to the autopilot elevator bridge circuits. When the
switch is at ON, the autopilot will fly the airplane ac-
curately at che pressure altitude at which it was flying
when the switch was wirned to ON, For a change in
flight altitude, the switch is turned o OFF; the airplane
is flown to the mew altitude and trimmed for level
flight; and then the switch is placed at ON. The altitude
switch spaps to OFF if the autopilot is disengaged
or if the ILS approach switch is moved o ON.

Note

The zaltitude switch can provide limited trim;
however, the airplane should be trimmed for
approximately level flight before placing the
altirude swicch at ON, When large trim
changes are reqguired, it is necessaty to retrim
manually by means of the pitch control knob
or by disengaging the autopilor, retrimming
the airplane, and reengaging the autopilotr and
altitude control.

AUTOPILOT NORMAL OPERATION.
Ground Tests,

Duriog engine runup and taxi phase, turn on and en-
gage autopilot and perform ground check as derailed in
Section 1.

Normal Engaging Precedure.

The autopilot can be engaged at any time the airplane
is flying within the autopilot engaging limits, Engage
the avtopilot as follows:

1. Power switch—ON (1 1/2- to 2-minute warmup
tequited).

2. Turn knob—Detent position.

3, Trim the airplape for coordinated zero-bank at-
titude within +50-degree pitch attitude,

4. Bngaging switch—ENGAGE. Switch will hold
in ENGAGE position if proper conditions for engage-
ment have been met; otherwise the switch will snap
back when released.

5. Aurotrim indicator—Check that needle is fluctuat-
ing about center.
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Engaging Procedure in Turns or Uncoordinated
Flight.

When the autopilot is engaged in turns or in uncoordi-
nated flight, it will be necessary to trim the auropilot
as follows:

1. Ball on the turn and slip indicator—Center using
the roll trim knob. Rotate the knob clockwise for ball
left, counterclockwise for ball right.

2. Needle on the heading trim indicator—Center
using the heading trim knob. Rotate the knob clock-
wise for right needle, counterclockwise for left needle.
It is usually quicker and easier, however, to disengage
the autopilot, trim the airplane for coordinated zero-
bank atritude, and reengage the autopilot.

Autopilot Trimming Procedure.

1. Trim the airplane manually after takeoff,

2. Turn and slip indicator—Check after engaging
autopilot. If 2 ball-left or ball-right condition exists,
center the ball by rotating the roll trim Eknob clock-
wise or counterclockwise respectively. Wings will level
afrer this step and the following step are corapleted.

3. Heading trim indicator-—Check after centering the
ball. If the needle is deflected, return it to approximate
center by rotating the heading trim knob in the direc-
tion indicated by the needle.

If the airplane trim condition changes during flight on
autopilot, always center the ball with the roll trim
before centering the heading trim indicator needle.
This procedure makes it possible to trim the auntopilot
precisely in one opetation, and should always be uvsed.

Straight and Level Flight.

Fly to the desired altitude, trim the airplane for ap-
proximate level flight, and place the altitude switch
at ON. The autopilot will fly the airplane at the pres-
sure altirude existing when the switch is placed at ON.
(If the altitude switch is OFF, the antopilot will main-
tain the airplape in the pitch attitude esrablished by
the pitch control but will not necessarily maintain
level flight.) When the tirn control knob is in detent,
the directional indiecator (slaved) establishes a heading
reference to maintain the airplane in straight and level
flight. If a latetal mistrim condition develops (such as
would be caused by an unbalanced fuel load), the auto-
pilot will maintain the airplane laterally level and in
straight flight bur with heading mistrim in the direc-
tion of the heavy wing. To compensate for this condi-
tion, center the heading trim indicator needle using the
heading rim knob.

Manevvering Flight.

Autopilot-controlled climbs and descents can be made
using the pitch control knob. {Altitude switch should
be at OFF.) Rotate the pitch knob slowly and smoothly
to change pitch acritude. If che pitch knob is rotated
rapidly, thus calling for excessive “G’s,” the "G” lim-
iting clutch in the elevator servo will slip, and the
airplane will not respond. To correct this situation,
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disengage the autopilot, trim the airplane co the desixed
attitude, and reengage the autopilot. The autopilot will
maintain the new attitude until changed by sneans of
the pitch knob. Pull-ups from shallow dives may be
made using the pitch knob, but pull-ups’from steep
dives must be made manually. Coordinated turns can be
made using the turn knob. Bank angle (and correspond-
ing turning rate) will be proportional to turn knob
rotation. When the turn knob is rerurned to detent, the
airplane will return to level, ending the rurn. After a
5.second delay (which allows the airplane to stabilize
on the new heading), the autopilot will fly the airplane
on the compass heading existing ar that instant. Com-
bined maneuvers can be made by coordinated use of the
turn and pitch koobs.

Releasing Procedure.

The autopilot may be released in three ways: squeezing
the disconnect switch on the control stick, moving the
engaging switch to OFF, or moving the power switch to
OFF. Squeezing the disconnect switch or moving the en-
gaging switch to OFF leaves the autopilot in standby
status (ready to operate as soon as it is reengaged). Mov-
ing the power switch to OFF turns off all electrical
power to the autopilot, putting it completely our of
operation. If it is left off for an appreciable length of
time, a 11/2- to Z-minute warmup will be required
before the autopilot can be used again. Normally the
power switch should be ON at all times during the
flight.

AUTOPILOT EMERGENCY OPERATION.

If the autopilot system fails or functions erratically,
disengage the autopilot, and turn the power switch
to OFF. When the autopilor is disengaged, the sideslip
stability augmenter will resume its normal function of
directionally stabilizing the airplane.

AUTOMATIC APPROACH EQUIPMENT.

Automatic approach equipment is provided in the auto-
pilot system. Localizer and glide-sfope couplers enable
the autopilot to use signals from the VHF navigation
and VHF glide-slope receivers for reference in azimuth
and elevation during autopilot-controlled ILS approach-
es. (The localizer coupler is not designed for autopilot-
controlled flight on omnirange and should not be used.)
The signals fed to the localizer and glide-slope couplers
are the same as those used to move the vertical and
herizontal bars on the ILS course indicator. The localizer
and glide-slope couplers supply autcpilot signals to
maintain the airplane at the center of the localizer and
glide-slope beams, respectively. This equipment can be
disengaged instantly by squeezing the autopilot emes-
gency disconnect swirch on the control stick.

LOCALIZER SWITCH.

A solenoid-held localizer switch (figore 4-21) on the
function selector panel connects the localizer coupler
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to the autopilot, The switch has ON and OFF posi-
tions, When the swirch is placed ac ON (after the local-
iver beam has been intercepred according to standard
ILS procedures), the coupler feeds signals to the auto-
pilor 1o provide automatic bracketing and beam follow-
ing. The localizer switch can be urned off manually, or
will smap to OFF auntomatically when the approach
switch (figure 4-21) is placed at ON, or when the auto-
pilot is disengaged.

. APPROACH SWITCH.

A solenoid-locked approach switch (figure 4-21) on the
function sclector panel connects the glide-slope coupler
to the dutopilot. The switch has ON and OFF posi-
tions, When the swirtch is placed ar ON, the airplane
noses down and follows the glideslope, and the local-
izer switch snaps to OFYY. (T'he autopilot continues to
receive localizer signals, however.) The approach swicch

- cannot be turned to OFF manually. 1t snaps to OFF only

when the antopilor is disengaged.

AUTOMATIC APPROACH EQUIPMENT OPERATION.

Refer 1o ILS—Auropilot-Conrrolled Approach, Section
1X.

- ARMAMENT.

For reasous of security, informartion on this equipment
is given in T.O. 1F-89]-1A, Cenfidencial Supplement.
The following figures are also included in 1.0, 1F-89]-
1A:
Figure 4-22. Armamenf and Fire Control
Equipmenf
Figure 4-23.
Scopes
Figure 4-24,
Figure 4-25.
Figure 4-26.

Pilot's and Radar Observer's

Armament Control Panel
Special Weapon Warning Lights
Control Stick Grip

MG-12 FIRE CONTROL SYSTEM.

For reasons of securiry, information on this eguipment
is given in T.O. [F-89]-1A, Confidential Supplement.
The following figures are also included in T.O. [F-89]-
1A:

Radar Console

Rodar Test Panel

Antenna Hond Caontrol

Figure 4-27.
Figure 4-28.
Figure 4-29.
Figure 4-30.
Figure 4-31.

Filo¥'s Rudur Scope Conirol Panel
Pjiot's Power-Conirof Bax

SINGLE-POINT FUELING SYSTEM.

All fuel tanks of the airplane excepr pylon tanks can be
fueled through a single-point fitting aft of the right
wheel well. Lines, valves, control switches, and indicator
lLights in addition o those needed for in-flight fue]
management are included in the fuel system so that the
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airplane can be fueled qunickly through a single con-
nection with ground equipment. The system is de-
signed to use a maximum of 30 -3 psi during single-
puint fueling operation. To prevent the tanks from
overflowing when they are filled, a servo-actuated
shutoff valve inside cach tank shuts off the inflow when
the rank is full. Outside each tank (except the sump
tanks), a motor-actuated shutoff valve provides an addi-
tional means of shutting off the incoming fucl. (Sec
figure 4-32.)

SINGLE-POINT FUELING CONTROLS,

All control switches and indicator lights, except a
warning light on the pilot’s console, are on the single-
poine fueling control panel (figure 4-33) in the right
wheel well, and operate on 28-voli de. Opening the
control panel door turns on two panel lights thar ilu-
minate the switches and surrounding area; a warning
light hurns on the pilot's left consale while che door is
open. Bars on the inside of the panel door prevenr it
from being closed until all the fueling panel switches
are off. The pilot’s warning light serves also to warn of
failure in the closed position of two shutoff valves in
the main fuel system. These valves close only during
single-point fueling to prevent high fueling pressures
from damaging engine fuel components. (For further
dliscnssion see Single-Point Fueling Operation, this
section.)
Note

On some airplanes, the existing single-point
equipment our-of-position light, which has
dimming features, is replaced with a new non-
dimming light to eliminate the possibility of
insufficient system malfunction warning if
the dimming cover plate vibrates to the closed
position.

Freling Master Switch.

A fueling master switch (figure 4-33) on the single-
point fueling control panc! has ON and OFF positions,
When the switch is maoved 0 ON (and Z8-velt dc
power is on the airplane), motor-actuated shutoff
valves in the fuel system open or close as required to
route the inflowing fuel from the single-point fueling
adaprer to the fucling lines of cach tank. When the
master switch is moved to QFF, the action of the shut-
off valves is reversed,

Fueling Tank Switches,

Individunal tank switches (figure 4-33) for all except
the sump tanks are located on the single-poinc fueling
panel. These 28-volt de switches have OPEN and CLOSE
pusitions; with the fueling masrer switch at O,
moving any of these tank switches to OPEN causes a
motor-actuated shuteff valve to open in the fueling line
to the corresponding cank. Moving the switch to
CLOSE causes the valve to shurt off flow into the tank.
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Tank Shutoff Precheck Swiich and Flow Indicator
Light.

A 28-volt dc switch (figure 4-33) on the single-point
fueling panel, spring-loaded to the OFF position, and
marked PRE-CHECK, is used to test the operation of
the shutoff valves that protect each tank from over-
filling. When the switch is held to CHECK, a full-tank
condition is simulated in each fuel tank; and if the shut-
off valve is functioning properly (with fueling master
switch and tank switches at ON and fuel flowing into
the tank), the tank flow indicator lights will go out
in a few seconds as each shutoff valve closes, When all
flow indicator lights are out, it is safe to continue fuel-
ing. A light remaining on more than 9 seconds after
the precheck switch is held to CHECK indicates a fail-

1F-89J-1

ure of the dual-diaphragm shutoff valve, and the flow
to that tank must be shurt off by moving the correspond-
ing tank switch to CLOSE. If a sump tank flow indi-
cator light does not go out during precheck, fueling
must be discontinued immediately as there is no switch-
controlled shutoff valve in the line to the sump tank. If
the fueling precheck is satisfactory (all flow indicator
lights out) the precheck switch is released, and all flow
indicaror lights (except for full tanks) should come on
and burn until the corresponding tanks are filled to the
correct level. As each tank is filled, its light should go
out, whereupon the operator should turn that tank
switch off at once to forestall possible intermittent open-
ing and closing of the tank’s shutoff valve as the fuel
level oscillates slightly within the tank. When all lights
are out, all tanks are filled.

SINGLE-POINT FUELING CONTROL PANEL

=Nk ELING
-QEF FU
SHY CREck MASTER

THELING 57T
prLOT

RIGHT WHEEL WELL

s § s
FRTELT
ErvTRIsS

J-B3A

Figure 4-33.
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Defueling Master Switch.

A defueling masier switch (figure 4-33), operating on
28-volt dc and located on the single-point fueling
panel, provides a means for emptying the wing tanks,
sump tanks, or nose tank through the single-point fuel-
ing adapter as a ground operation. This switch must be
at ON for defueling and must be at OFF when the air-
plane is being fueled through the single-point system.
To defuel the left wing tanks or the left sump tank,
the crossfeed switch on the pilot’s fuel control papel
must also be at ON. The pylon tanks and the cip tanks
can be defueled through the single-point system by
operating the engines or by using an external source
of air to pressurize the tanks.

Note

Use of the single-point defucling system is
normally in connection with a maintenance
operation.

SINGLE-POINT FUELING OPERATION.
1. Supply 28-volt dc external power.
2. Check fuel supply for 53¢ = 5 psi fuel pressure.

3. Connect fueling nozzle to airplanc’s single-point
fueling adapter, with fueling nozzie valve turned to

OrFF.

4. Single-point fueling circuit breakers—Checlc IN.
Fueling master switch—ON.
All warning lights—Press-to-test.
. Switches for tanks to be filled—OPEN.
Switches for tanks not w0 he filled—CLOSE.

o o

Note
Sump tanks have no shuroff valve and cannot
be closed.
9. Single-point noecle valve—OPEN.
10. Precheck switch—Hold immediately 10 CHECK.

§  CAUTION ;

® If warning lights do not go out within 9
seconds, stop flow into the corresponding
tank immediately.

® If sump light remains on, shut off nozzle valve
immediately.

11. When precheck has been satisfactorily completed,
release precheck switch to allow airplane to be fueled.

12, When a flow indicator light goes out {correspond-
ing rank is full), place rank switch at CLOSE.

13. Fueling master switch—OFF; close panel door.

TF-89J-1
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% CAUTION

@ If during the single-point fueling operation,
fuel is forced out any of the tank vents un-
der pressure, smmediately turn fueling nozzle
valve handle to OFF and investigate the cause
of trouble, Do not open affected fuel tank cap.

® Do not take off with the single-point fueling
equipment-out-of-position warning light burn-
ing on the pilot’s left console, because the
buraing light indicates either that the single-
point paael door is open and could interfere
with the landing gear retraction, or that the
door is closed but one or both walves that
close during single-point fueling to protect
the engine fuel components from high fueling
pressures have failed in the closed position.
If this has occurred, the engine on the side of
the closed shutoff valve cannot be fed through
the crossfeed line, nor can fucl flow directly
from the wing tanks to the engine on that
side (fuel selector switch ser at WING
TANKS).

DEFUELING OPERATION.

1. Connecc 28-volt dc external power.
2. Single-point defueling circuit breakers—Check IN.

3. Fuel selector switch and tank switches (on pilot’s
fuel control panely—Set to tanks desired to empty. For
example: to defuel a sump tank, set the corresponding
selector switch to ALL TANKS and turn all tank
switches on that side to OFF.

4. To defuel tanks in the left system, proceed as with
the right system and curn the crossfeed switch to ON.

MISCELLANEQUS EQUIPMENT.

WINDSHIELD WIPER.

The windshield wiper operates on 28-volt dc power.
The windshield wiper switch turns the wiper on and
off, and has ON, OFF, and PARK positions. The switch
is located adjacent to the speed rheosrat control knob
(figure 1-8). The speed rheostat above che pilot’s left
console has INC and DEC posicions for controliing
the speed of the wiper motor. The speed rheosiat con-
trol must be at INC before the windshield wiper switch
is turned to ON. If the wiper blade stops ar an umle-
sirable position when the switch is turned ro OFF,
the switch can be held momentarily to the spring-
loaded PARK position; the blade will move to the right
and stop antomatically. If the wiper blade staps and can-
pot be started with the speed rheostat, turn wiper off.
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The speed rheostat should not be wsed to stop
the wiper. Before ¢ither stopping or starting
the wiper, the speed rheostat should be turned
to INC.

RELIEF TURES.

The relief tube for the pilor is on the floor ro the righe
of his seat; one for the radar observer is to the right of
his seat, aft of the wing spar.

MISCELLANEOUS PARTS STOWAGE.

Fuselage and wing jack pads, mooring fittings, and mi-
crophanes are stored in two bags in the radic equip-
ment section in the aft fuselage. The ground safety locks
and the pitot tube covers are in a third bag near the
floor to the left of the radar observer’s sear.

MAP AND DATA CASES.

A data case and a flight report holder (figure 1-8) are
beside the pilot’s left console. A map data case {figure
4-7) is beside the right console in the radar observer’s
cockpit, and an airplane data case is in the aft radio and
equipment section. T'wo spring clips are locared on the
upper righe surface of the pilot’s glare shield w be
vsed as required for temporary storage of maps, com-
puter, flight plan, etc. while pilot is navigating.

REAR VIEW MIRRORS.

A mirror on the left frame of the windshield enables the
pilot to see rearward. A mirror on the right side of the
canopy. frame allows the pilot and radar observer 1o se
each other, '
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EMERGENCY SIGMAL SYSTEM,

A red light and spring-loaded button-type switch in each
cockpit provides a visnal emergency system for the pilot
and radar observer. In case of interphone fajlure or loss
of the canopy, each crewmember can communicate wich
the other by means of code or prearranged signals. In
the pilot’s cackpit the button and signal light (figure
1-11} are mounted on a bracket directly below the right
canopy defog duct. In the radar observer’s cockpit the
butron (figure 4-7) is mounted on the inhoard side of the
right console and the signal light (figure 4-5) is located
below the left side of the main instrument panel. The
system 15 powered by the 28-volt primary bus.

RADAR OBSERVER’'S BLAST SHIELD
(SOME AIRPLANES).

On airplanes modified in accordance with T.O. 1F-89-
692, a plastic blast shield has been installed over the top
and around three sides of the radar observer’s inscrument
panel. The blasr shield is designed and installed to pro-
tect the radar observer from wind blast when the
canopy 15 jettisoned or lost during flight.

MA-2 SUIT VENTILATION SYSTEM
(SOME AIRPLANES).

Airplanes modified in accordance with T.O. 1F-89-699
have provisions for urilization of type MA-2 ventilation
garment. A hose disconnect beneath each ejection seat
and a two-position control switch, located on ihe wind-
shield wiper contrel pancl {figure 1-8) and operating
on 28-volt de, provide for utilization and control of
the MA-2 suit ventilating system. Whea the control
switch 1s placed ar ON, the system is energized to pro-
vide suit ventilation. Placing the switch at OFF de-
energizes the system,



T.O.

1F-89J-1

SECTION V =

OPERATING

LIMITATIONS

TABLE OF CONTENTS

Minimum C€Crew Requirements ...............5-1
Engine Limitations ......cesseeavesccesseesd=1
Alrspeed TIMITAtIONE e veiie aieis saismsre)sbie et B=T
Canepy S EAMITRTIONS: <o ccncvi sinvs e v vnls iD=
Prohibited MAneu¥ers ......«e.sessssesssssad=T
Acceleration Timitations ....ces.iveusssssssb=14
Center—-of-Gravity Limitations ..............5~14
Weight Timitations (.. oo vecicee cnisiv s sb=14

INTRODUCTION.

Cognizance must be taken of instrument markings,
figure 5-1, since they represent limitations that
are not necessarily repeated in the text.

MINIMUM CREW REQUIREMENTS.

The minimum crew is one pilot for all flights. A
radar observer or qualified crewmember may be
required at the discretion of the commander.

Changed 15 June 1965

ENGINE LIMITATIONS.

STARTING AIRPLANES EQUIPPED
WITH J35-35A ENGINES.

During starting, the maximum allowable exhaust gas
temperature is 900°C. Exhaust gas temperatures
between 735 C and 900 C are permissible for no
longer than the following:

735°C ~ 60 Seconds

750°C - 47 Seconds
800°C - 30 Seconds
850°C - 23 Seconds
900°C - 20 Seconds

On afterburner starts, if the exhaust gas tempera-—
ture’ momentarily exceeds 900°C or if 5 seconds
after an afterburner start, the exhaust gas temp-
erature exceeds 73500, stop the afterburner. No
attempt should be made to start both engines at
the same time. This is to prevent damage to the
auxiliary power unit and to prevent overloading the
airplane's electrical system at the auxiliary power
unit leads.
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Airspeed

195 KNOTS MAXIMUM FOR FULL FLAFS OR
LANDING GEAR DOWN.

BELOW 20.000-FOOT PRESSURE ALTITUDE,
AIRSPEED LIMITATION IS 450 KNOTS [AS.

6@@1

The instrument setting should be such
. ' that the red pointer indicates

‘1,‘4 NOTS the limiting structural airspeed.

Machmeter

- BELOW 20,000- FOOT

PRESSURE ALTITUDE, THE
AIRSPEED LIMITATION IS
450 KNOTS IAS OR MACH
0.90, WHICHEVER |S LESS

Airspeed-Mach
Number Indicator

(Some airplanes)

195 KNOTS [AS
MAXIMUM FOR
FULL FLAPS OR
LANDING GEAR
DOWN.

- BELOW 20.000-
FOOT PRESSURE
ALTITUDE, THE
AIRSPEED

LIMITATION IS
450 KNOTS 1AS.

INSTRUMENT

Accelerometer

SYMMETRICAL MANEUVER LOAD FACTOR

t 439} e wim o aFT anD
Z CENTER CELL TIP FUEL.

ACCELERATION 8

m +3-°°}--G-s-- WITH ANY AMOUNT OF G UNITS

=

AFT AND CENTER CELL TIP FUEL.

ASYMMETRICAL MANEUVER LOAD FACTOR

+
_g.gg}..gsu WITH NO AFT AND
. CENTER CELL TIF FUEL.

—Loe AFT AND CENTER CELL TIP FUEL.

+2'GO}"G'$" WITH ANY AMOUNT OF

182D

Figure 5-1. (Sheet 1 of 5)
Changed 15 June 1965
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Volimeter AC Inverter

m 110—-120 VOLTS OPERATING
RANGE

- 150 VOLTS MAXIMUM

Voltmeter AC Alternator

110—120 VOLTS
OPERATING RANGE

150 VOLTS MAXIMUM

MARKINGS

PRESS

LBS.5Q.IN.

Main Gear Bungee Pressure

Yoltmeter DC - 675 PSI MINIMUM
- 675— 775 PS|

- 25.0 VOLTS MINIMUM OPERATING RANGE

ﬁ 27.5 VOLTS DESIRED -

30.0 VOLTS MAXIMUM

775 PSSl MAXIMUM

Nose Gear Bungee Pressure

- 720 PSSl MINIMUM
720— 7B0 PSI OFERATING RANGE
- 780 PS| MAXIMUM

PRESS

LBS.50.1N.

J-84(4A

Figure 5-1. (Sheet 2 of 5)
Changed 15 June 1965 5-3
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il Pressure
o B s es vin FOR FLIGHT
B 2545 Psi cONTINUOUS OPERATION
- 45 PSI MAX FOR FLIGHT

Exhaust Temperature

J35-35A J35-35
Engines Engines
315°C MIN FOR FLIGHT 315°C

\ 315C-625'C CONTINUOUS 315°c-680°C
l' 735°C MAX FOR FLIGHT 750°C
900°C MAX—STARTING 915°c

& ACCELERATION ONLY

Based on all fuel grades

Engine Tachometer

Bl 49%-51% IDLE

- 809%-95% OPERATING RANGE

Bl 00 MaxiMuM

Pilot’s Seat Pressure Gage

- 1600 PSI MINIMUM

- 1600-1800 PS| OPERATING RANGE

PRESS

LBS. SQ.IN.

J-84(3)D

Figure 5-1. (Sheei 3 of 5)
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Left Flight Control Hydraulic System §
1000— 2500 PSI MOMENTARY ALLOWABLE '
H 2500 —3050 PS| NORMAL
- 3150 PSI MAXIMUM

Right Flight Control Hydraulic System
1000—2500 PSI MOMENTARY ALLOWABLE \
2500—3050 PS!I NORMAL

B 550 pst maxivum

Brake Accumulator

800 PSI ONE APPLICATION REMAINING
2500—3500 PSI NORMAL

3500—4100 PSI ABOVE NORMAL; ALLOWABLE
4100 PSlI MAX FOR FLIGHT

Canopy Ejection Pressure

B 1500 2000 PSI OPERATING RANGE

PRESS

LBS.S5Q.IN.

Hydraulice
y "
Reservoir Pressure

RANGE

Figure 5-1. (Sheet 4 of 5)

Chaneed 15 .June 1945
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Radar Pressure-High

27—31 P51 OPERATING
RANGE

Radar Pressure-Low

1I9-22 PS1 OPERATING
RANGE

CHANGE TO 600 P31 MINIMUM WITH
BRAKE HYDRAULIC PRESSURE DEPLETED

Brake Accumulator
Air Pressure Gage

- 575 PSI MINIMUM
- 575-675 PSI

Emergency Air Brake Pressure
OPERATING RANGE -
d 1500—-1800 PSI
PRESS - 678 Bl A OPERATING
LBS.50-IN s XIMUM

ENGINE SCREEN
SYSTEM FILLER
AlR CHARGE TO 1500 PSI

EHGINE SCREEN
. SYSTEM FILLER
Engine Screen System Pressure

AIR CHARGE TQ 1500 P§|
- 1200-1500 PSI

OPERATING RANGE

- 1500 PSI MAXIMUM

2000

2000

‘PRES!
S

LBS 50

! PRESS
1200-1500 PS| LBS SQ.IN
DOPERATING RANGE

- 1500 PSI MAXIMUM

Left System Right System

Figure 5-1 (Sheet 5 of 5)
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ACCELERATION (AIRPLANES EQUIPPED
WITH J35-35A ENGINES].

During ascceleration, the momentary exhaust gas
temperature is not to exceed 900°C, except that
peak tempsratures between 900°C and 925°C are
permitted for a maximum of 3 seconds at engine
speeds below 75% rpm. Temperatures between
735°C and 900°C are permisgible for no longer

than the following:

73530 - B0 Seccnds
750°C - 47 Seconds
800°C - 80 Seconds
850°C - 23 Seconds
900°C - 20 Seconds

Engine must be removed for overhaul if speed
momentarily exceeds 104% rpmo or 103% rpm
stabilized with or without excessive exhausi gas
témperature. The throttle must he reset if stabi-
lized engine speed exceeds 102% rpm. Stabilized
engine speed over 102% rpm must be entered in
Form T81. '

Changed 15 June 1965

Section V

ENGINE RPM AND/OR FYEL FLOW:
FLUCTUATIONS.

There is possibility of experiencing rpm and fuel
flow fluctuations on the J-35A-35 and -47 engines
in the 80 - 90% rpm range. The maximum allow-
able rpm fluctuation for the J-35A-35 and -47 en-
gines is +60 rpm (+0.75%). The fluctuation, how-
ever, shall not be checked at a stabilized engine
speed between 80% and 86% rpm. If a fluctuation
oceurs in this range, the power setting sheuld be
varied (if possible) at increments of 1% until the
fluctuations cease. Fuel pressure fluctuations are
not detrimental unless accompanied by exhaust gas
temperature and/or engine speed fluctuations.

EXHAUST GAS TEMPERATURE VERSUS
RUNWAY TEMPERATURE.

Abnormally low exhaust gas temperatures for the

existing ambient temperature will result in a loss
of thrust. Available thrusi may be insufficient for
takeofi under this condition on a runway of limited
length, Refer to figure 5-2 to ensure that exhaust

“gas temperature and runway temperature are

within limits which allow sufficient thrust for take-
oif. '

Note

Ambient temperature does not affect
peak exhaust gas temperature limits,

5-6A/5-6B
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ALTERNATE FUEL LIMITATIONS.

When using military fuel, $#P-5, or commercial
fuels, ASTM Jet A ov Jet A-1, as aliernate
fuels, the following limitations-and/or precautions
should be obscrved.

1. Ground starts and air rcstarts at low
temperatures will be more difficult.

2. Tt may bhe pecessary io manoally adjusi
fuel confrols of the engines fo avoid exceeding
specified engine operating limits, particularly
RPM and EGT.

3. Do not operate the aireraft at altitudes
above which tcmperatures of less than the freeze
point of the particular fuel being used will be
encountered.

AIRSPEED LIMITATIONS.

Note

The following airspeed limitations are not
applicable when approaching or entering
“thundersworms, or during flight in thunder-
storms. For further information, see Turbu-
lence and Thunderstorms, Secrion IX,

[wamnine)

® In the speed range from 0.78 Mach wo 0.82
Mach, relatively light stick forces are re-
quired to cause a pirch artitude change. This
factor increascs the possibility of overstressing
the airplane, especially below 20,000 feet duvr-
ing high dynamic pressure conditions.

® Above 0.82 Mach, stick forces increase rapidly
with increase in Mach oumber and the cle-
vator effectiveness rapidly decreases, resvlt-
ing in limited longitudinal maneuverability,

AUTOPILOT LIMITATIONS.

Autopilot-controlled flight is limited to 425 knots TAS
or Mach 0.78 below 20,000-foot pressure altitude.

WING FLAP LIMITATIONS.

Do not exceed the following struciural limit airspeed
of the wing flaps, or the wing flaps may fail:

Wing Flap Positions TAS—Euots
Wing flaps=t takeoff (gear up) 230

Wing flaps full down (gear up or down) 195

Changed 7 January 1863

Section V

) Netfe
A wing flaps full down and 195 knots IAS
condition can occur only when the airplanc
is accelerated to 195 knors 1AS after extending
the flaps. Airloads prevent fully extending the
flaps at or ahove this airspeed.

LANDING GEAR LIMITATIONS.

With the wing flaps in any position, the strucraral
limit airspeed of the landing gear and main landing
gear doors is 195 knots TAS and 1.20 “G's" during
retraction. _

TIRE LIMITATION.

Speed on the ground should nor exceced 140 knots ac
rakeoff or 122 knots at landing to obtin normal tire
life. Exceeding these speeds on cccasion will not neces-
sarily resulc in tire failure; however, continual oper-
ation at excessive ground roll speeds will result in
reduced tire life and premature failure. For tire pres-
sure sce figurc 5-3.

LANDING LIGHT LIMITATION.

Do nor extend landing light above 175 kaots 1AS. The
light was designed for use caly during final approach
and landing. If this limitation is exceeded, the landing
light may fail.

CANOCPY LEMITATIONS.

Speeds up to 50 knots JAS are permitted while taxiing
with the canopy open.,

PROHIBITED MANEUVERS.
SPINS.

Inteational spias, with or without extermal stores,
are prohibired.

ACROBATICS,

Acrobatics will not be performed below 12,000 feet.

INVERTED FLIGHT.

Inverted flight can be maintained without afterburning
for approximately 8 seconds at 20,000-foot pressure
altitude, because of the limited amount of fuel available
to the engines. At the time the airplane is inverted
only that fuel zlready in the fuel lines, fuel pumps,
and fuel controller will be available for use; when
that has been used flameour will occar. Ar lower alri-
tudes this time will be reduced considerably because
of increased fuel consumption.

Note

Inverted flight {and zoy mancuver invelving
negative "G” forces) with maximum power
will result in immediate afterburper flame-
out.

57
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.fxﬂiq UST GAS TEMPERATURES
Vs |

AMBIENT TEMPERAT URES

d d . . NOTE: Retracfmg air inlet sereens
 Air inlet scroens exiende - " wdl lower the exhaust gas tempera-
'II tfwut afterburnmg oy T ._ tures 8° C. )

J35-35A ENGINES

EXHAUST GAS TEMP

AMBIENT TEMP

c 'F °c M);)?O% RPIE Min
34 100 743 732
32 90 786 795
917 80 729 - 718
21 T0 721 710
16 80 713 702
10 50 70590 B
4 40 697 686
-1 30 689 . 676 %
-7 20 673 667
-12 13 669 658
-18 0 6569 648
-23 -10 640 638 . )
-29 =24 639 6Z3 :
-31 =30 632 621
-40 —40 623 612
-5 -50 616 605
-5l G0 611 400
!
o8% RPM
43 119 733 723
49 120 741 730
NOTE: Alterburning lowers exhaust " NOTE: Maximum exhaust gas temperature
gas temperatures up to 5°C. for flight:
J35-35A cngine - 735°C
Figure 5-2.

5-8 Changed 15 June 196
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45,000

42,000
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34,000

50,000

AIRPLANE GROSS WEIGHT IN POUNDS

26.000

t={n) [=1s] 100 1 120 130 140
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NOTE: Nose landing gear Ure pressure is 190 PSI

150 160 170 180 120 200 210 220

MAIN EANDING GEAR TIRE PRESSURE (PSH)Y

_— e EE

TIRE PRESSURE CHAR

MAIN LANDING GEAR TIRE PRESSURE VARIATIDNi 10 Fs51

Figure 5-3.

LANDING.

Landings at heavier than normal landing weighes
should be made with caution. Normal landing weight
is one half or less of intermal fuel and no armament.
These limitations are imposed to avoid overstressing
the pod attachment fittings.

WARNING

@ 1o not select poore than one-third full speed
brake opening until afrer rouchdown i land-
ing with only one MB-1 weapon aboard.
Speed brake angles greater than one-third full
open will impair lateral control as stall speed
is approached.

® When a landing is to be made with MB-1
armament aboard, hard Jandings (sinking rare
of 300 feet per minute or more) and particu-
larly unsymmetrical tonchdowns should be
avoided to prevent MB-1 shear bolt damage.
MB-1 rocket shear bolt failures have occurred
during landings in which a sinking rate of
300 feer per minute was used. If the aircraft

has experienced an abnormal landing, it
should be poted in Form 781 and a shear
bolt inspection requested by the pilot

Fuel in the G00-gallon tip tanks cemter and aft com-
partmeats must be dumped before landing. This will
be indicated on the fucl quantity gages by a reading
of 1340 pounds (200 gallons) or less in each tip tank,

ARMAMENT FIRING.

The following limitations must be complied with when
firing darmament:

1. Firing of MB-1 rockets is prohihited while fuel
remains in the center and aft compartments of the tip
tanks, as indicated on the fuel quantity gages by a
reading of 1300 pounds (200 gallons} or more in each
tip tank.

2. Do not exceed +4.50 “G's” or —2.00 "G” in a
symmecceical mapeuver when firing MB-1 rockets,

3. Aileron and rudder defleccion is limited to thae
amount required for trimmed f£light while firing MB-1
rockets.

4. Speed brake deflection is not permitted during
firtng.

5. Maximum permissible speed at the time of firing
MB-1 rockeéts is Mach 0.85, o

5-9
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Load Factor
mn

T.0. 1F-89J-1

LOAD FACTOR T 4 5 “&'s'
R
Seuln
) f
SEA LEVEL 3
3
12,000 FEET
20,000 FEET
30.000 FEET
40,000 FEET u
mmmmm—s SOLID LINES REPRESENT STALL LIMITS f'é‘ E
o al i
==mm= BROKEN LINES REFRESENT ELEVATOCR J':I- .f‘f ﬂ.ff I
CONTROL POWER LIMITS g 8i E i
- ol ol i I
ol | m ol
gl } 31
40,000 FEET & i o‘E
i | 2 i
30,000 FEET E H |
20.000 FEET m i ;:

12,000 FEET /
SEALEVEL L MAXIMUM LOAD FAGTOR —2.33 “G'S"

300 400 500

TAS—Knots

100 200

@NO INTERNAL FUEL @®NO TIP TANK FUEL @®NO ARMAMENT

OPERATING FLIGHT i
STRENGTH DIAGRAM ‘AL N

for symmelrical flight in smooth air

DATA AS OF: 17 SEPT 1957

Figure 5-4. (Sheet 1 of 4)
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T.0. 1F-89J-1

A
I

SEA LEVEL:
12,000 FEET
20,000 FEET
30,000 FEET—

40,000 FEET

SOLID LINES REPRESENT STALL LIMITS
5l

CONTROL POWER LIMITS &
: o

o]

(o ]

30,
e

SEA LEVEL

12,000 FEET

)

(1]
&
0]

20,000 FEET

30,000 FEET \

40,000 FEET MAXIMUM LOAD FACTOR b
200 300 400

100
TAS=Knots

500

@FULL INTERNAL FUEL @NO TIP TANK FUEL @ NO ARMAMENT

APPROXIMATELY

35,310

POUNDS GROSS WEIGHT

IGHT
STRENGTH DIAGRAM

for symmeirical flight in smooth air

DATA AS OF: 17 SEPT 1957
o AR P

Figure 5-4. (Sheet 2 of 4)

5-11



Section V T.0. 1F-89J-1

3 TXIMUM LOAD FACTOR +3.67 ''G'S”

SEA LEVEL

12,000 FEET

20,000 FEET

30,000 FEET

40,000 FEET

Load Factor

500 FEET

5, 5¢

Fe= (@]
mmm—— SOL|D LINES REPRESENT STALL LIMITS ;"" kg
> == == BROKEN LINES REPRESENT ELEVATOR r ,” 5 [
CONTROL POWER LIMITS o f:a ; E ]
: 2 w !
]
S/ ]
1 40,000 FEET 2 | ol |
a1 Pl |
r LY |
30,000 FEET ] i
I ']
B 20,000 FEET \
MAXIMUM LOAD FACTOR —1.67 “G'S"
12,000 FEET
SEA LEVEL
—3
o 100 200 300 400 500
TAS—Knots

@ FULL INTERNAL FUEL @ FULL TIP TANK FUEL

OPERATING FLIGHT
STRENGTH DIAGRAM

for symmetrical flight in smooith air

DATA AS OF: 17 SEPT 1957

Figure 5-4. (Sheet 3 of 4)

® NO ARMAMENT

APPROXIMATELY

43,110

POUNDS GROSS WEIGHT

DATA BASIS: ESTIMATED
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6
5
MAXIMUM LOAD FACTOR t3.67 “G'S"
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12.000 FEET 19 w |
o
3 \ % %\
20.000 FEET i \
1 = )
5 L 8l
3 30.000 FEET Q < \
3 S 2 o 1~
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= % =
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23 D
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{ =i s
30,000 FEET o Ny, S £
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-2 [ e
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—3
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[o] 100 200
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OPERATING FLIGHT
STRENGTH DIAGRAM _ 44,744
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for symmetrical flight in smooth air

DATA AS OF: 17 SEPT 1957
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AILERON AND RUDDER MOVEMENT.

The following restrictions to aileron and rudder move-
ment apply except during takeoff and landing:

1. With any available tip tank fuel, aileron motion
must not be abrupt and deflection must not exceed
one-third full deflection.

Note

@ With no tip tank fuel, aileron deflection is
unrestricted.

® Without tip tank fuel, rudder deflection is
unrestricted, except for fish-tailing maneuvers.

ACCELERATION LIMITATIONS.

A load factor envelope shown on the Operating Flight
Strength Diagram (figure 5-4), includes the operating
gross weight and operating altitude ranges of the
airplane. Lines on the left of the charts represent
maximum lift limitations; top and bottom lines specify
structural limit load factor; lines on the right indicate
limit airspeeds or elevator control boundaries. The
elevator control boundary lines show the necessity for
careful regulation of airspeed during dive maneuvers
because a small increase in IAS will result in a notice-
able decrease in available load factor or ability to
maneuver. This effect will be dangerous during dives
at low altitude and prolonged dives from high altitudes
where IAS can increase considerably above the maxi-
mum level flight airspeed.

1. In nonfiring maneuvers with any amount of tip
fuel in the forward compartment, and the center and aft
compartments empty, do not exceed the following load
factors:

Symmetrical
maneuvering flight +4.50 or —2.00 “G’s”

Asymmetrical
maneuvering flight ++3.00 or —0.00 “G’s”

2. In nonfiring maneuvers with any amount of tip
fuel in the center and aft compartments, do not exceed
the following load factors:

Symmetrical
maneuvering flight +3.00 or —1.50 “G’s”

Asymmetrical
maneuvering flight +2.00 or —0.00 “G’s”

T.0. 1F-89J-1

CENTER-OF-GRAVITY LIMITATIONS.

The forward CG limit is at 21 percent of the mean
aerodynamic chord. The aft limit varies linearly with
gross weight. For example, the aft CG limit for 48,000
pounds gross weight is 26.3 percent MAC and 28.3 per-
cent MAC at 28,000 pounds gross weight. The CG
should never be allowed to pass behind the normal aft
CG limit except under the following conditions:

1. With a full load of fuel, it is allowable for the
CG to be aft of the normal operating aft limit by 0.80
percent of MAC.

2. With no armament nor fuel remaining on board,
it is allowable for the CG to be aft of the normal
operating aft limit by 0.70 percent of MAC.

For detailed instructions of weight and balance, refer
to T.O. 1-B-40 and T.0. 1F-89]-5.

WEIGHT LIMITATIONS.

There are no weight limitations. See figure 5-5 for
design, alternate, and maximum gross weights.

t_"-h ! ‘u.-' "rll 4\." 'é

GROSS V!{EIGHTS

P B TS 57
P e o 21
27.790 LB
NO ARMAMENT,
RESIDUAL FUEL

EMPTY

39.544 LB
TWO MB-1's,

FULL INTERNAL
FUEL. AND 200
GALLONS FUEL

IN EACH TIP TANK

DESIGN

44,744 LB
400 GALLONS
FUEL ADDED TO
EACH TIP TANK

MAXIMUM

J91D

Figure 5-5.
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FLIGHT CHARACTERISTICS
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INTRODUCTION.

The airplane is a large, high speed, fast-climbing,
all-weather interceptor. The two-engine design increases
dependability and permits high performance while
carrying the heavy load of armament and equipment
necessary for an intercept mission. All flight control
surfaces are 100 percent hydraulically actuated. Full-
powered controls permit accurate control of the air-
plane at airspeeds which would otherwise make control
forces prohibitively high. They also prevent sudden
airload changes on control surfaces from affecting the
stick or rudder pedals. The wide range of speed control
possible with split-aileron speed brakes increases com-
bat effectiveness. The sideslip stability augmenter pro-
vides satisfactory damping of the high speed Dutch
Roll, assists the pilot in making coordinated turns
in combat maneuvers, and provides a stable firing
platform at high speeds. Tip tank fins, in addition to
decreasing wing twist and keeping the center of span-
wise lift more nearly constant, add to the longitudinal
stability and control characteristics of the airplane. The
fins increase the stick force per “G” in the airspeed
range where maneuvering stability is critical (from
approximately 0.70 to 0.80 Mach number). The ele-
vator control for the airplane with tip tank fins is
less sensitive (a higher stick force is required to pull
a given load factor), particularly for the aft CG condi-
tions. Power response to throttle adjustment is slow

because of the high inertia of the engine rotors. How-
ever, rapid changes of effective power are obtainable
by stabilizing airspeed at a power setting higher than
required by use of partially opened speed brakes,
then quickly changing speed brake position as changes
in effective power are required. Excess power is greatest
at medium to high airspeeds. Consequently, to perform

FLEEre

FLAPS
RETRAC TED

NUMBER CHART

AIRSPEED RESTRICTIONS

R e D L B I oY Tl A A S

PRESSURE ALTITUDE X 1000 FEET
5048540353023 2015 10 2 o

MACH NUMBER
o

fafpreT o) 200300 400, - 500, 600
IAS KNOTS

DATA AS OF: 10 OCTOBER 1956
DATA BASIS: FLIGHT TEST

Figure 6-1.
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any maneaver involving alritude and airspeed changes,
maimtain medivm to high airspeeds.

STALLS.

‘The stall im this airplane is 2 mild pitch down, with
dropoff wsually to the left. See figure 6-2 for stall
speeds for clean  landing, and wkcotf canfiguration.
At low altirades, power-on stall YAS is approximately
3 knots lower than power-off seall 1AS for the config-
urativns indicated in the Stall Speed Chart. 1he air-
speeds shown in the chart for the landing and takeoff
configurations are for idle power. Ailerons and rudder
retain sufficient effectiveness to maintain  adequate

STALL SPEED CHART

gear up or douwn

PRESSURE
ALTITUDE—

WING . sPEER - |
FLAP - BRAKE

1F-82J-1

control during a stall. Recovery from a stall is made
by lowering the nose slightly and adding power as
may be required. The alritude lost in a stall will bhe
approximately 500 feer. Landing gear position does
not affect stall speed. Speed brake position affects stall
speed as follows: with wing flaps up, stall LAS decreases
as speex] brake opening increases, reaching a maximum’
decrease of 6 knots with speed brakes fully open. With
wing flaps in dhe landing position, no change in stall
IAS occurs until speed brakes are 30 degrees open;
then stall TAS increases as speed brake opening in-
creases, reaching a maximum increase of 7 knots with
speed brakes fully open.

(All configurations)
stalling speed — IAS

] 3= 2 e Sat e -

GROSS WEIGHT—POUNDS

POSITION | POSITION  FEET

34,000|38.000|42.000

124 132 132

126 123 140

127 1534 141

129 138 147

138 150 &1

CLOSED

153 TES 175

POWER ON

150 169 178

132 145 147

145 153 164

175 188 201

113 121 122

120 128 136

" cLOSED.

133 141 150

162 171 180

107 114 121

e OPEN

IDLE POWER

i1d 122 130

148 136 146

DATA AS OF: 1 JAN 1957
Yoy T F :

TR R

= = 2

178

Figure 6-2,
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ACCELERATED STALLS.

At airspeeds above Mach 0.25 the accelerated stall
region (shown by the sloping lines on the left of the
Operating Flight Strength Diagram, figure 5-4) is
characterized by buffering, pitching, aad rolling,
which increase as Ioad factor increases. Any increase of
load factor after buffet onset is accompanied by rapid
loss of airspeed and extreme buffet. For this reason, the
buffet region should not be penetrated beyond a mild
buffet. It is recommended that accelerated stalls be
practiced 5o that they may be anticipated by feel of
the airplane,

SPINS.

Intentional spins are prohibited. Damage to the air-
plane’s heavy complement of electronic equipment may
occur from the nnusual loads developed in spins. Flight
tests have proved that the airplane will not spin inad-
vertently and has no dangerous inherent spin character-
istics. However, because of the airplane’s high wing
loading, considerable zltitude will be lost during a
spin. Toral altitude lost during spins varies from about
3000 feet berween stall and complete recovery for a
one-turn power-off spin in landing configuration, to
about 12,000 feet for a three-turn spin with continuous
power in clean configuration. A three-turn power-off
spin in clean configuration generally requires about
10,000 feet total altitude. With the use of conventional
spin recovery technique, recovery characteristics are
normal. Recovery from a three-turn power-off spin in
clean configuration requires between one-half and
threa-quarters turn, and recovery from a one-turn
power-off spin in landing configuration requires from
one-quarter to one-half mrn. With power on, the rate
of recovery is slightly slower. The conventional spin
recovery technique of full opposite rudder followed by
forward stick will produce satisfactory results; how-
ever, a faster recovery can be effected by necutralizing
the stick 2t the same time opposite rudder is applied.
This method also lessens the chance of inadvertently
entering a secondary inverted spin while recovering
from a normal spin. Aileron position during the spin,
whether with the spin, neutral, or against the spin, has
no effect on the recovery. Direction of spin has no
prenounced influence on spin recovery characteristics.
Raising flaps and closing speed brakes aid spin
recovery.

FLIGHT CONTROLS.

The full-powered irreversible flight control system
gives the airplane good handling characteristics. Arti-
ficial scick feel provides a definite sense of control and
is adequate under normal conditions. Control forces
remain within moderate limits through a wide range
of airspeeds.

Section VI

ELEVATOR,

Elevator control is satisfactory under normal operating
conditions. However, hetween Mach 0.72 and 0.78 the
elevator becomes extremely effective, and very small
deflections are required to cobtain an additional “G”
of acceleration. Since the maximum power climb
schedules are ar these Mach numbers, more than nor-
mal effort may be necessary in turbulent air to hold to
a close climb schedule. A slight nose heaviness occurs
at about Mach 0.82, This aose-down tendency can be
trimmed out; however, if during a wrn or other
maneuver, the airspeed drops from 3 to 5 knaots, the
airplane will pitch vp rather sharply. At high indi-
cared airspeeds or at high Mach numbers, elevator con-
trol will be limired as shown on the Operating Flight
Strength Diagram (figure 5-4). Under these conditions,
twisting and bending of the airplane structure, to-
gether with high Mach effects, cause elevator effective-
ness to decrease rapidly, approaching zero at sea level
at approximately Mach 0.925 (which is above the max-
imum airspeed restriction of the airplane). This is due
to high dynamic pressures associated with high airspeeds
at low altitudes and high Mach number effects at high
altitudes. The result is thar the maximom load factor
attainable at high airspeeds at a given altitude will
dectease as airspeed increases above about Mach 0.82.
This means that the higher the airspeed the fewer
the available “G’s”, At speeds of Mach 0.90 and above,
elevator effectiveness is so reduced that less than 2
“G's” are available at Mach 0.98 ac 35,000 feet (an im-
postant point to remember during a high Mach dive

recovery).

If airplane control should become stuggish at
altitudes above 30,000 feet, check the hydrau-
lic reservoir pressure. If pressure is below
operating limits, reduce altitude uatil concrol
response is again normal.

‘G Overshoot.

As positive or negative load factor develops on the air-
plane, an elevator force-feel bobweight tends to move
the stick in the opposite direction, opposing further
stick application. For each "G’ increase, the bob-
weight increases force against the stick 4.5 pounds. It
must be remembered, however, that if the stick is moved
abruptly, it is possible to obtain elevaror position cor-
responding to high “G’s” before the “G’s” have built
up on the airplape and have increased the stick force
through the action of the bobweight. This is apparent
particularly between Mach 0.65 and Mach 0.80. Once
the “G” load starts to develop, the buildup to the
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point of failure can occur before corrective action be-
comes effective. Thus, by abruptly pulling back on the
stick indiscriminately, it is possible to overshoot the
“G” limit and pull the airplane apart. When you’re at
low altitudes, do not attempt abrupt pull-ups. Do not
rely upon the feel of the stick to keep you out of
trouble.

AILERONS.

Aileron effectiveness is adequate under all conditions
other than in spins and at extreme airspeeds (above
Mach 0.85), where aileron effectiveness decreases rap-
idly. However, sufficient lateral control for performing
normal maneuvers at these extreme airspeeds can be
maintained with speed brakes opened approximately
5 degrees. Partially opening the speed brakes (from 10
to 20 degrees) also improves aileron effectiveness at
medium airspeeds (above Mach 0.75).

RUDDER.

Rudder operation is satisfactory under all operating
conditions. The sideslip stability augmenter should be
turned on before takeoff and left on for the duration
of the flight. This system operates automatically to
damp out any sideslipping or rolling tendencies induced
by high speed and high altitude effects; through a
signal derived from movement of the aileron controls,
the system also applies rudder in a turn in proportion
to aileron deflection, thereby enabling the pilot to
make coordinated turns with ailerons alone.

SPEED BRAKES.

The split-aileron speed brakes provide a much larger
drag surface than other types, making them highly
effective under all operating conditions. Lateral control
is improved at Mach numbers near cruise and above by
slightly opened speed brakes. Since the speed brakes
are symmetrical and are located almost in line with
the airplane center of gravity, their use has little effect
on trim. There is ample and positive control about all
axes with speed brakes in any position. Pitch and yaw
characteristics are not directly affected by their use.

6-4
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Letdowns up to 30,000 feet per minute can be made
without exceeding 350 knots IAS. Altitude loss is
reduced by using speed brakes in high speed dive recov-
eries; however, as the speed increases above Mach 0.90,
speed brake effectiveness decreases. Above approxi-
mately 260 knots the speed brakes will not open fully.
At Mach 0.90 they will only open approximately 30
degrees; and because of adverse compressibility effects,
little drag may result from their use. Speed brakes are
especially effective in controlling airspeed and altitude
during approach. During landing, this airspeed control
permits fast acceleration for go-arounds. Ground roll
is reduced appreciably by moving the speed brakes
to full open after touchdown. They give excellent
airspeed control at constant throttle settings, thus
permitting a high rate of closure in combat while
retaining maximum power for a fast breakaway. At
high indicated airspeeds, sufficient lateral control for
maneuvering can be maintained with speed brakes 5 to
10 degrees open without affecting airspeed. A 5-degree
speed brake opening will also eliminate the natural
rolloff tendency at high Mach numbers.

Note

By moving speed brake lever to the full open
position and reducing power, the airplane can
be decelerated in level flight from maximum
speed to stalling speed in less than 1 minute
at any altitude.

TRIM.

Longitudinal trim is not affected by lowering the land-
ing gear during approach or by changes in thrust at
high airspeeds. However, when shutting down after-
burners berween approximately Mach 0.84 and Mach
0.88, the high speed can no longer be maintained (in
level flight) and a push force on the stick is required as
airspeed decreases, requiring retrimming at the lower
airspeed. Nominal change in longitudinal trim is re-
quired when changes in thrust are made at low air-
speeds. When speed brakes are opened, no immediate

DECELERATING WITH
SPEED BRAKES

TOP LEVEL FLIGHT SPEED TO STALL SPEED
TR IN LESS THAN MINUTE
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change in trim is required; however, as airspeed is
reduced, longitudinal trim may be necessary. The ai-
leron trim motor is independent of stick position.
When trimming the elevator, the trim mechanism will
not operate after the stick force is reduced to zero for
any given stick position. Elevator trim will appear more
sensitive at cruise speeds as less elevator is required
to trim for a small change in speed in this region.
Normal available rudder trim is 5 degrees left or right.
Under normal flight conditions, the emergency rudder
trim knob should not be used, as the sideslip stability
augmenter system will be adversely affected.

HIGH AIRSPEED OVERTRIM.

Stick forces vary with airspeed changes (see figure 6-3)
and can be trimmed out for level flight. However, for
flight at relatively low altitudes, extreme caution
should be used in trimming out all the stick force. If
all the push force required for level flight at relatively
high airspeeds is trimmed out, and the airplane then
slows down, it is possible for the pull force required
for level flight (at the lower airspeed) to build up in
magnitude faster than the pilot anticipates, causing
the airplane to nose down sharply (an unsafe attitude
with the airplane close to the ground).

[wamwine )

Do not trim out all stick push force during
low-level flight at high airspeeds, as the air-
plane may dive sharply as airspeed is reduced.

LEVEL FLIGHT CHARACTERISTICS.

At any operating altitude and at all airspeeds, except
the range between Mach 0.80 and Mach 0.86, a push
force on the stick is required as airspeed is increased
if 1 “G” flight is to be maintained. As airspeed is
increased from Mach 0.80 to Mach 0.86, a slight relax-
ation in push force is required to maintain 1 “G” flight.

LOW SPEED.

The handling characteristics of the airplane at low
airspeeds are good, except that near 1 "G” stall, rolling
response to aileron motion may be slightly lower than
normal.

CRUISING AND HIGH SPEED.
With the exception of the elevator stick force and posi-

tion characteristics previously explained, no wunusual
characteristics will be experienced in the medium to

Section VI
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Figure 6-3.

high airspeed range. Figure 6-4 shows a typical vari-
ation of stick force with the airplane trimmed to fly
“hands off” at cruise airspeed, and indicates the air-
speed range of the mild reversal in normal stick force
variation.

6-5



Section VI

Buffet—1 **G'’ Flight.

During 1 “G” flight you will experience a mild com-
pressibility buffet in the airspeed range from Mach
0.85 to Mach 0.90. This buffeting effect, which can
be likened to driving a car along a washboard road, is
not considered objectionable. The intensity of buffeting
increases slightly with airspeed while in the buffet
range, but practically disappears above Mach 0.90.

High-Airspeed Wing Drop.

At airspeeds between Mach 0.85 and Mach 0.90 (the
same range in which light buffeting is experienced in
level flight), the wing-drop common to many jet air-
planes at high Mach numbers is most likely to occur.
Wing-drop may be either to the right or left, but is
usually to the left and can be eliminated by opening
the speed brakes approximately 5 degrees.

MANEUVERING FLIGHT.
STICK FORCES.

In level flight, minimum stick forces per “G” will
occur at airspeeds in the region of Mach 0.78 (see Stick
Force Chart, figure 6-4). Because of light stick forces,

T.0. 1F-89J-1

care must be exercised when maneuvering near this
airspeed not to exceed the allowable load factor by
overcontrol. If the airplane enters accelerated flight
above Mach 0.80, the stick force necessary to pull load
factor will be high, but may be partially trimmed out
to a comfortable value. However, never trim out all
of the stick force while in accelerated maneuvers. If
enough stick force is applied and held to pull the
desired load factor, either by trim or pilot effort, the
applied stick force will result in a rapid increase in
load factor as airspeed drops. This can result in rapidly
exceeding the design or even the ultimate load factor.

[wamnine )

Use no more elevator trim than necessary dur-
ing maneuvers. Use extreme caution to avoid
excessive “G’s” as airspeed decreases during
high speed maneuvers.

LOAD FACTORS.

‘The maximum permissible symmetrical flight load
factor of 4.50 is the highest allowable under any flight

30,000 FT = ws 10,000 FT

5 I

i
S 088 I
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= =) I
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STICK FORCES CHART

LONGITUDINAL STICK FORCES
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1958

Figure 6-4.
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conditions. Above approximately 25,000 feet it is im-
possible to attain 4.50 load factor because the airplane
will either be forced into an accelerated stall or the
elevator control power limit will be reached. At these
altitudes, the airplane is controllable at high Mach
numbers and its flight characteristics are normal for a
high performance airplane. Flying at high indicated
airspeeds at low altitudes is dangerous because elevator
effectiveness, or ability to develop load factor, can
change within wide limits with relatively small changes
in airspeed. Do not attempt abrupt pull-ups at low
altitudes, and do not rely entirely on stick feel to keep
you out of trouble. Be aware of the definite distinction
between the structural strength of an interceptor and
of a fighter designed for fighter-versus-fighter combat.

DIVING.

At any gross weight, the altitude lost during recovery
is dependent on the altitude at which recovery is
started, the angle from which the recovery is made,
airspeed at start of recovery, and the load factor
(“G’s”) held during recovery. See figure 6-5 for ex-
amples of typical dive recovery flight paths.

Note

@ Alditude lost during dive recovery as shown
in the Typical Dive Recovery illustration
(figure 6-5), and Dive Recovery Charts (figure
6-6), does not include the altitude lost entering
the dive.

@® Dive Recovery Charts are based on a constant
airspeed being held during entire recovery.

The Dive Recovery Charts (figure 6-6) show the inter-
relation between these variables. The charts should be
studied collectively in order to understand the capa-
bilities of the airplane and to be able to exercise proper
judgment in planning dive maneuvers. The limiting air-
speed lines on these charts represent the maximum and
minimum operating airspeeds at which the airplane
may be flown at a specific pressure altitude, and for
which the load factor designated on the chart is attain-
able. At minimum airspeeds (maximum lift lines) an
accelerated stall will occur. At airspeeds greater than
the maximum (elevator power limit lines), elevator
control is limited by aeroelastic distortion of the air-
plane structure and by elevator control power to such
an extent that the airplane can no longer develop the
load factor shown on the chart. The resultant effect
causes the maximum attainable load factor to decrease
rapidly (and therefore increases the altitude lost dur-
ing recovery) for a relatively small increase in IAS
above the limiting value shown on the chart. See
figure 6-6 for instructions on chart use.

Section VI

. - - e Ry

fi ot

" TYPICAL DIVE

RECOVERY

of

A IR

NOTE : If airplane confizuration or
power settings are such as to cause
deceleration during dive recovery,
the altitude lost will be less

than that shown.

RECOVERY STARTED AT 10.000 FEET
ALTITUDE AND 350 KNOTS IAS

\ 5.00 "G"
PULLOUT
3.67 “G”
PULLOUT

10.000

30°

9.000

2007 2

8.000 PULLOUT

™

5.00 "G

7.000 PULLOUT

6,000

3.67 "G

: : ; PULLOUT
5.000 ALTITUDE

2.00 "G"” PULLOUT

*_.

At low altitudes, recovery from a
steep dive at high speeds may
require excessive load factor.
196A
Figure 6-5.
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" HOW TO READ DIVE
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RECOVERY CHARTS

ALTITUDE at start of
PULLOUT (25,000 FEET).

MOVE TO RIGHT, to
AIRSPEED at start of
PULLOUT (300 KNOTS,).

=Ty
s

\_ 2 * -AI RSPEED

MOVE DOWN CHART to

DIVE ANGLE CURVE (609.

MOVE to LEFT and READ
from this SCALE, the ALTI-
TUDE LOST during DIVE
RECOVERY (6300 FEET).

EXAMPLE

AT START OF PULLOUT

..._..' ALTITUDE AT START OF PULLOUT ’\
DIVE ANGLE 3\

\ ALTITUDE LOST DURING DIVE RECOVERY ‘4

If airplane configuration or power sellings are such as
to cause deceleration during dive recovery, the altitude
lost will be less than those shown on the charts.

memm THE DOTTED LINES (STALL LIMITS) ON
THE LEFT OF THE CHART SHOW THE AIRSPEED
AT WHICH THE AIRPLANE WILL ENTER AN
ACCELERATED STALL WHILE PULLING THE “G's"
SHOWN ON THE CHART.

STALL LIMITS FOR 31.250
POUNDS GROSS WEIGHT

STALL LIMITS FOR 46.920
POUNDS GROSS WEIGHT

Figure 6-6. (Sh
6-8
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e THE SOLID LINES (ELEVATOR CONTROL
POWER LIMITS) ON THE RIGHT OF THE CHART
SHOW THE MAXIMUM AIRSPEEDS AT WHICH THE
“G's” SHOWN ON THE CHART CAN BE PULLED.
GREATER SPEEDS WILL RESULT IN DECREASED
ELEVATOR EFFECTIVENESS.

ELEVATOR CONTROL POWER LIMITS
FOR 31.250 POUNDS GROSS WEIGHT

ELEVATOR CONTROL POWER LIMITS
FOR 46.920 POUNDS GROSS WEIGHT

197(miC

eet T of 3)



T.0. 1F-89J-1 Section VI

50,000 20 22
250
PN
Z 40.000 ,f' S &™\ =
3 7 g LY
< 2 ,o' 350
o o
= 2 30,000 i =
=~ L S
=3 ey av sy & ) ng N
T & \
5 20. 2
=z 000 h R 450 =
8 o & v
T T RESTRICTED SPEED =
& = 10.000 P 8
R
; N\ 550
] % SO
2000
4000 3 30°
8000
A m Wm W :
= 40
T 8000 @
o o et
E i -
2 ;:"D 10.000 %= f,
Z £ =
= - m
"4" é 12.000
60°
14,000
16.000 56°
18.000
80’

20.000 b e 9" et i

ALTITUDE LOST T
DURING DIVE RECOVERY Bt/

ACCELERATION

(All configurations)

DATA AS OF: 1 JAN 1957

Figure 6-6. (Sheet 2 of 3)
: 6-9



Section VI T.O. 1F-89J)-1

50.000 150 200
250 \
o 40,000 300
o
o =
_g g 350 =
D 30.000
=2 RESTRICTED SPEED s e s
=k b Y i 400 M
= = < \ﬁ.' 1
e 20,000 22 ' <2
T '
=5 = PR N as0 | 5
2o -
) -
[ ’f
A= 10.000 e 500
’
7 \\ 550
o l, \\\\
O e ——
__H o \
2000 30
40°
E‘ 4000 =
- 50 =18]
e === STALL LIMITS FOR 31.250 =
£ 2 POUNDS GROSS WEIGHT : -
& e 6000 STALL LIMITS FOR 46,920 Z
"g = POUNDS GROSS WEIGHT 20°
= = s ELEVATOR CONTROL POWER LIMITS
= A 8000 FOR 31.250 POUNDS GROSS WEIGHT

ELEVATOR CONTROL POWER LIMITS
FOR 46,920 POUNDS GROSS WEIGHT

10,000

THE SOLID LINES (ELEVATOR CONTROL
POWER LIMITS) ON THE RIGHT OF THE CHART
SHOW THE MAXIMUM AIRSPEEDS AT WHICH THE
“G's’ SHOWN ON THE CHART CAN BE PULLED.
GREATER SPEEDS WILL RESULT IN DECREASED
ELEVATOR EFFECTIVENESS.

===THE DOTTED LINES (STALL LIMITS) ON

THE LEFT OF THE CHART SHOW THE AIRSPEED
AT WHICH THE AIRPLANE WILL ENTER AN ACCEL-
ERATED STALL WHILE PULLING THE “G's”

SHOWN ON THE CHART.

ALTITUDE LOST
DURING DIVE RECOVERY Qb

(All configurations)

DATA AS OF: 1 JAN 1957 DATA BASIS: FLIGHT TEST

197(3)B

Figure 6-6. (Sheet 3 of 3)
6-10 E



T.0. 1F-89J-1

WARNING

The altitude and IAS at which a maximum
(allowable or attainable) load factor recovery
is started should be anticipated so as not to
exceed airspeed restrictions and to ensure at
least the minimum ground clearance.

HIGH MACH DIVE.

Performing a high Mach dive at high altitude is the
best way to become familiar with the high Mach char-
acteristics of the airplane. This maneuver is useful in
combat for a breakaway, as an evasive maneuver, or
as an effective way to let down rapidly. Since the pur-
pose of the high Mach dive is to lose altitude as rapidly
as possible, enter the dive with maximum power and
at high IAS and get into a 60-degree dive as soon as
possible.

WARNING

Generally, the steeper you dive, the greater
the airspeed; however, as the angle of the
dive is increased steeper than 60 degrees, the
increase in speed is negligible. Dive angles
steeper than G0 degrees result in far greater al-
titude loss during recovery. At speeds associat-
ed with high Mach dives (Mach 0.90 and
above), elevator and speed brake effectiveness
is greatly reduced. Because of the reduced ele-
vator effectiveness at Mach 0.98 at 35,000 feet,
less than 2 “G’s” are available; therefore,
until the airplane is slowed down, the elevator
will have little effect for recovery. At speeds
of Mach 0.90 and above, the speed brakes will
open only partially; and because of adverse
compressibility effects, little drag will result
from their use. In a vertical or nearly vertical
dive at high Mach numbers, any delay in
starting recovery, combined with the greatly
reduced elevator and speed brake effectiveness,
may result in such loss of altitude that recovery
may be impossible. Therefore, use extreme
caution in performing high Mach dives at
angles greater than G0 degrees, and make cer-
tain that recovery from 4nzy high Mach dive
is initiated no lower than 35,000 feet. The
flight path for the 90-degree dive shown in
figure 6-7 illustrates the excessive loss of
altitude during vertical dive recovery.

Section VI

Enter the dive with a wingover. Maintain positive
“G’s” throughout the dive to prevent flameout. Since
the inertia of the airplane weight is comparatively
high compared to engine thrust, in a steep dive the
speed of descent can be varied only within relatively
narrow limits by throttle changes. Observe the effect
of buffet as the airplane accelerates to high Mach num-
bers and again as it decelerates during pullout. The
airplane has normal dive attitude and responds to a
normal recovery technique. Begin normal recovery
procedure at approximately 35,000 feet, See figure 6-7
for correct procedure.

WARNING

Do not use excessive elevator trim in re-

covering from a dive. When airplane slows
down during pullout, elevators become more
effective, and applied trim may result in
pulling “G’s” in excess of the load factor
limit,

At approximately Mach 0.75, stick pressure is light
and elevators are most sensitive, Exercise caution in
this airspeed range so that design load factor is not
exceeded. Because of elevator power limits you may
be able to pull only approximately 1.3 “G’s” at the
beginning of recovery and about 2.5 “G’s” maximum
at the end of the pullout. The exact available load
factor is, of course, dependent on Mach number and
altitude.
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WARNING

Since the airplane can lose altitude rapidly,

avoid steep low-level dives. HIGH MACH
=1 DIVE

The windshield and canopy defog and defrost
system should be operated at the highest tem-
perature possible (consistent with aircrew

comfort) during high altitude flights. This ’ DOUBLE CHECK OPERATION OF ALL
high temperature will keep the transparent CONTROL SURFACES AND HYDRAULIC
surfaces preheated and will preclude the for- SYSTEMS. IT IS MANDATORY THAT
mation of frost or fog during descent. BOTH LEFT AND RIGHT SYSTEMS BE

OPERATING AT NORMAL PRESSURE
FOR SATISFACTORY CONTROL DURING
A HIGH MACH DIVE AND RECOVERY.

FLIGHT WITH ASYMMETRICAL LOADING.

Flights with asymmetrical loading (except an asym-
metrical load of one MB-1 rocket) should be avoided
if possible. The most probable cause of asymmetrical
loading would be uneven fuel consumption between the
left and right fuel systems. If, through malfunction or
mismanagement of the fuel system, an asymmetrical
load condition develops, first attempt to correct the
condition by balancing fuel load (see Section III) or
dumping tip tank fuel. However, if this cannot be
done, land as soon as practicable to preclude the possi-
bility of the condition becoming worse. With trim
alone, control can be maintained with full flaps down
to about 150 knots IAS. Flying near stall speed is
not recommended because nearly full aileron deflec-
tion is necessary to maintain level flight. Landing may

AFTERBURNERS—ON,

OPEN SPEED BRAKES 5-DEGREES TO
PREVENT WING DROP,

ENTER 60-DEGREE DIVE IN A DIVING
TURN. MAINTAINING POSITIVE “G's"
TO PREVENT FLAMEOUT. :

AR A w N

ENTER 90-DEGREE DIVE WITH A

be made using about one-half aileron and an airspeed HALF ROLL AND MAINTAIN MAXIMUM
above 140 knots IAS until just before touchdown to AVAILABLE "G's’ THROUGHOUT
provide adequate lateral control. DIVE AND RECOVERY.

Note ESTABLISH ANGLE OF DIVE AS

; : : : . lelel
With clean configuration in level flight, s e SRS S

the airplane may start to snake through the

air at about 280 knots IAS if the sideslip sta- RETARD THROTTLES TO IDLE AND

bility augmenter is not operating properly. PLACE SPEED BRAKE LEVER AT FULL
OPEN. PULL AND MAINTAIN MAXIMUM
 AVAILABLE LOAD FACTOR, it

L8 8

FLIGHT WITH EXTERNAL LOADS. e (limited either by elevator power or bu.ffetl..--i
) o s YOU CAN EXPECT TO PULL APPROXI-

Flight characteristics ('such as buffet, §tall, sta?axhty, MATELY: 14 V6 AT THE BECINITE

and control) are essentially the same with or without OF THE PULLOUT

external stores except for the restrictions covered in

Section V.

J-100(1)A
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1 2 4 4
45,000 M " ~a—— — N

MACH 0.80
{APPROXIMATELY )

NOTE: Due to high inertia forces,
initial response to stick back-pressure

k)

is not innnediately apparent.

START RECOVERY AT

®
MACH 0.98, 1.4 "G's”’ (APPROXIMATELY)

60°

MACH 020, 2.5 "G's™
| APPROXIMATELY )
@

-"

35,000 FEET

MACH 1,00,
1.4, *"G's”
(APPROXIMATELY )

35.000

|

20,000

WARNING: Allow for altimeter and airspeed

.ﬁ" indicator lag. At speeds above Mach 0.88,

MACH 0.84. 4.2 “G's” (APPROXIMATELY) the machmeter should not be relied upon

for accurate airspeed indications. In
performing a vertical high Mach dive it is
imperative that recovery be initiated the
instant that the airplane passes through
35.000 feet. If there is the slightest
delay,even the short delay of pilot reaction.
airplane structural limitations will be
exceeded ; also the additional loss of
altitude may make it impossible to complete
the recovery. 7

J-100(2)A

Figure 6-7.
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ENGINE.

BURST ACCELERATION.

If conditions warrant, the engines can be burst accel-
erated by moving the throttles rapidly to OPEN. The
engine fuel control will meter cut the fuel required
by the enginc, but normally will not pass sufficient fuel
for excessive exhaust gas temperatures or rpm above
100%.

: Note

During a buest acceleration from 80% rpm
to maximum power, @ compressor stall may
result. This will be noted by audible puisa-
tion, lag in rpm, and increase in tailpipe tem-
perature above limits.

COMPRESSOR STALL.

Compressor stall may occur at times during engine ac-
celeration, and can be recognized by a loud-rumble
and vibration in the engine and rapid exhaust gas
temperature rise, accompanied by rpm slagnation or
drop. Compressor sall is caused by a back pressure at
the compressor outlet, which in turn is usually caused
by an cxceedingly rich fuel mixture. Under stall con-
ditions, considerably greater than normal resistance to
compressor rotation is encountered, rcsuiting in the
rumble, or surge, previously described. Compressor stall
is most likely to be encountered under high ambient

SYSTEMS OPERATION

SECTION VIl ==

temperature conditions during accelerations from be-
low 80% rpm to higher rpm, as compressor stall on
the J35-35 engine is a phenomenon of acceleration only
and will not occur at stabilized power seteings. Since
compressor stall is most likely to oecur at approxi-
mately 809 rpm, it is recommended rhat engine rpm
be maintained at 85% rpm or zbove on final approach
until committed to landing. In addition, it is suggested
that accelerations through the 80% rpm range be
made with rapid advancement of the throttle to full
open position, in order to obtain open eyelid condi-
tiops. If compressor stall is experienced, the throttle
should be retarded to helow the 80% rpm position
and exhaust gas temperature should -be allowed to drop
to normal hefore advancing the throttle. If engine tem-
peratuge exceeds the permissible Jimjtation, notation of
this fact should be made in Form 781 after landing
so that an engine overheat inspection will be made.

EXHAUST GAS TEMPERATURE VARIATION.

Exhaust gas temperature is affected by outside air tem-
perature, altitude, and airspeed. Because of the wide
range of ambient air temperatures at various hases
where the airplane is operated, familiarity with the
corresponding variation in exhaust gas temperature is
essential t0 avoid damage to the engine and assure
flight safery. With constant rpm, exbaust gas rem-
perature generally decreases with an increase in alu-
tude and increases with greater airspeed and higher
ambient temperatures. Abnormally low exhaust gas
temperature for the existing ambient air temperacure
will result in a loss of thruse. These factors can change
singly or in combination to cause varieble exhaust
temperatures at any given rpm. This could be serious
on takeoff under critical field length coaditions. In
cold weather, exhaust gas temperatures at 1009% rpm
are considerably lower than in hot weather. It is impor-
tant to check the exhaust gas temperature against the
tpm prior o takeoff. If the engines are operating at
military power, the exhaust gas temperatures may
decrease approximately 653° as the altitude increases.
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Using maximum power the exhaust gas temperatures
g drop a maximum of approximately 650 between take-
off and absolure ceiling, There is no direct control for
regulating the exhaust gas temperature; however, tem-
perature can be indirectly controlled by throttle set-
tings. Starting the afterburner causes a slight increase
in exhaust gas temperature and a drop in engine rpm.
This condirion is temporary and both temperature and
rpm. soon stabilize. Refer to figure 5-2, Secrion V, for
runway temperatures and corresponding exhaust gas
temperatures to be expected at 100% rpm.

OVERTEMPERATURE VERSUS ENGINE LIFE.

The operational life of a jet engine is directly affected
by the number of hot starts and high temperature and
high rpm operations. At maximum and near maxi-
mum performance, hot section parts are exposed to
temperatures requiring their functioning at near struc-
tural limits, The turbine wheel, in particular, is sub-
ject to early failure when subjected to serious overtem-
peratures or repeated slight overtemperatures because
it operates with a rim temperature close to the peak of
tolerance for the metal from which it is manufactured,
The J35 turbine wheel has operated satisfactorily for
as long as 2000 hours ar normal expected steady ex-
haust gas temperature. However, an increase of as
little as 15°C under the same conditions will appreci-

ably reduce the turbine wheel life. Transient tempera- -
tures that exceed maximum allowahle for as little as Z

seconds can render the turbine wheel unserviceable.
Obviously, any overtemperatures, even momentary,
beyond the limitations stipulated in Section V are seri-
ous and should be recorded accurately, When the en-
gine is properly adjusted, the exhaust gas temperature
indicating system properly calibrated, and the engine
controls properly handled, all operating temperatures
including transients will fall within the serviceability
limits established for the engine. The careful monitor-
ing of exhaust gas temperature by the pilot, and the
recording of all overtemperature operation is impera-
tive. Particalacly during starting the pilot should, with
a clear understanding of the fuel flow characteristics
and thejr relation to exhaust temperature, be alert for
an incipient overtemperature condition and recognize
it in time to take rapid corrective action.

ENGINE OVERSPEEDING AT ALTITUDE.

The engine will operate at sea level, with or without
afterburning, within the limits preset on the engine
fuel control. However, when operating at altitude, the
fuel requirements without afterburning are somewhat
reduced and there is a possibility that the engine may
overspeed. Under most conditions the governor will
prevent the engine from exceeding 100% rpm, but be-
cause of the inherent acceleration lag of the engine
fuel control governors, a slight engine overspeeding
in excess of 100% xpm may occur. In the event of
overspeeding, retard the throttle to a setting that will
prevent exceeding a stabilized rpm of 100%.
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INLET DUCT NOISE.

Because of the mass flow properties of the air entering
the engine intake ducts, it may be possible to obtain
combinations of eagine and airplane speeds which will
result in flucruation of airflow through the engine

" transition ducts (duct rumble). The vortex generators

{figure 1-4) suppress the fluctuation of airflow through
the engine traasition ducts to such an extent that duct
sumble should pot occur during descents at routine
airspeeds. If duct rumble is encountered with engines

_operating, it can be eliminated either by advancing the

throttles or reducing airspeed with speed brakes. Duct
rumble on a windmilling engine can be eliminated by
reducing airspeed to a safe margin above stall.

EYELID OPERATION.

The eyelids are provided to increase the diameter of
the tailpipe nozzle during afterburning. This is to per-
mit an increase in thrust without operating at prohib-
itively high temperatures, In addition to opening in
conjunction with afterburning, the eyelids will stay
open during starting to prevent high temperatures,
and during rapid acceleration o decrease acceleration
time, An open-throttle switch and an idle switch, both
operating on 28-volt dc, are in the NO. 4 infet duct
island and are mechanically actuated by the throstle
shaft. The idle switch will be actuated when the throt-
tle is at IDLE or below and will cause the eyelids to
stay open in this speed range. The open-throttle switch
is acruated when the throttle is full open and causes
the eyelids to open. during burst accelerations, or when
the throttle is opened faster than engine rpm rises;
however, an engine speed-sensing switch will open,
interrupting the open-throttle switch circuit when the
engine rpm reaches 87.5% and causing the eyelids to
close. A pressure switch is in series with the idle switch
and full throttle switch and will open the idle switch
circuic at 10,000-foor altitude and cause the eyelids to
scay closed during high-altitude idle. When the throttles
are opened slowly, the eyelids will remain closed from
idle to 1009 rpm since the speed switch will be acinated
in advance of the open-throttle switch to maintain
closed eyelids during slow acceleration. Failure of the
engine speed-sensing switch, or loss of power from the
primary ac single-phase bus, will cavse the eyelids
to open during nonafterburning operation if the open-
throttle switch is closed {(throttle at 1009 rpm posi-
tion) and the airplape is below 10,000-foot pressure
alticude (altitnde switch closed). This will result in ap
extreme loss of thrust and low exhaust gas tempera-
ture. However, the eyelids can be closed by moving the
afterburner toggle-type (some airplanes) control circuit
breaker to the OFF position ar, if trouble is caused by
failure of a single-phase inverter, by moving the single-
phase inverter switch to the EMER position, The eye-
lids are operated by two pneumatic cylinders powered
by air from the 11th-stage engine compressor. The com-
pressor air is directed to either side of the pnenmatic
cylinders by a solencid valve which is controlled by
a pressure differential switch which senses pressure

Changed 15 June 1985
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changes in the engine tail cone. If the eyelids fail to
open when afterburning is selected, engine rpm will
drop and exhaust gas temperature will rise. 1f this
occurs, afterburning must be discontinued immediately
to prevent excessive exhaust gas temperatures. A failure
of hoth single-phase inverters daring afterburning will
have no effect on engiae and afterburner performance
until the afterburners are shut down, If the airplane is
below 10,000 feet and the throtrles at 100% rpm, the
eyelids muost be closed by moving the afterburner con-

trol circuit breaker to the OFF position. Afterburning -

will not be available again until the single-phase power

failure is corrected. Failure of the eyelids to close -

following afterburner operation will result in very low

exhaust gas temperature and extreme loss of thrust.

AFTERBURNER OPERATION.
STARTING AFTERBURNERS AT HIGH ALTITUDE.
If difficulty is encountered when initiating afterburn-
ing at altimade using the normal procedure, use the
following procedure: '

1. Throttle—Retard to 95% rpan.,

2. Throtde fingerlift—Lift and simultaneously jab

the throttle forward. Large jabs of more than 3% rpm
are not recommmended as they may result in overtem-

perature conditions. This procedure will materially.

decrease the time required 1o reach full afterburner
operation. In shutting down afterburners, depress flnger
lifts manually rather than by throttle acuion.

FUEL SUPPLY SYSTEM OPERAT[ON.
FUEL SUPPLY SYSTEM NORMAL OPERATION.
In normal fuel system operation, with the fuel selector

switches at ALL. TANKS and all individual tank_

swirches at ON, fuel rank sequencing is automatic
{pylon tank switches should be OFF). Fuel flows fo
each engine from irs corresponding sump tank. Each

sump tank is continuously replenished: first, by the

tip tank; and then, simultanecusly, by both wing tanks,
When fuel wansfer from the wing wanks stops, the
sump tank alone feeds the engine until one-third of
the sump tank fuel is used. At this point, the nose tank
cuts in and delivers fuel directly to the engine whose
sump tank is low on fuel, The nose tank also is rcady
to feed the other emgine when the ocher sump fuel

reaches the preset low level. When the sump tanks

empty, the nose tank feeds fuel vo both engiaes as long
as the fuel supply lasts. When the fuel in any tank is
consumed, the tank warning light comes on and the
tank switch should be turned to OFF. When the wing
tanks are nearly empty, both warning lights come on
to indicate empty wing tanks; however, fuel will con-
tinue to be pumped at a reduced rate for about 5 min-

utes if the wing tank switches are left ac ON. If tip.

tank fuel does not feed during normal sequencing, the
corresponding tank switch should be turned w OFF;
this starts the nexr rank feeding. See figure 7-1 for
fuel flow during normal sequencing.

Section VII

Tip Tank Normal Operation.

The tip tanks are divided into three equal compare-
ments: forward, center, and aft. All three compartments
are pressurized at approximately 9.5 psi through a pres-
sure regulator which operates from the 11th stage of
the engine compressors. In opetation, fuel from the
center compartment of the tank is transferred to the
aft comparument, and from the aft compartment to the
forward compartment, The forward compartment re-
plenishes the sump tank as fuel is consumed by the
engine. Consequently, the center compartment of the

. tip tank empties first, then the aft compartment, and
finally the forward compartment. This arrangement

helps 1o maintain the CG of the airplane within per-

"missible limits, Only the fuel from the center and aft

compartments of a tp tank can be dumped. The duomp
tube (normally closed hy a motor-operated shutoff
valve) extends into the aft compartment of the rank.
Te preclude the possibility of the sump low-level
warning light illuminating because of reduced sump
tank fuel level, the tip tank switches should be turned
QFF before the tip tank dump button is energized,
When the dump valve is opened by pressing the tip
tank dump button -on the pilot’s left console, fuel is
forced out the dump tube by the internal pressure of
the tank, As the fuel is dumped from the aft compart-
ment, fuel from the center compartment is forced aft
10 the aft compartment and is also dumped. The time
of a dumping cycle is approximarely 75 seconds. The
tip tank dump cycle can be terminaced after it has been
initiated by pulling OUT the circuit breaker marked
ENG PUMP IND & FUEL DUMP and then immedi-
ately pushing it back IN. The holding relay within the
fuel dumping circuitry will be deenergized at the time
the circuit breaker -is pulled OUT. However, the
motor-driven fuel dump valves will remain in the open

. pasition until power is again restored to the circuir;

therefore, when the circuit breaker is depressed, the
motor valves will move to the closed poaition and stop
the flow of fuel from the tip tank. If pressurization of

a tank is lost, the center and aft compartments cannot

be completely dumped. However, if the airplane is in
a steep climbing actitude, fuel from the aft compart-
ment can be dumped at a reduced rate by gravity if
the dump valve is opened, If fuel remains in the tank
because of air pressure failure or tank damage, that
fuel canoot be used. At low altitudes, the fuel transfer
rate from the tip tank may be less than engine demand
at maximum power. This condition will normally ex-
ist only for 2 minute of two during takeoff and early
stages of climb. Sump tank replenishment may be
checked by turning the fuel quantity gage selector
switch to SUMP and then checking for a drop in sump
tank fuel. When climbing with maximum power and
operating from tip tanks, the pilot should oot permit
the sump fuel to drop to the level that will cause the
nose tank to feed our of sequence (befere tip tank and
wing fuel have heen used). This condition, evidenced
by the sump low-level lights coming on, is to be avoided
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because of a weight and balance consideration that will
affect the airplane’s handling characteristics. If either
sump low-level light comes on while the engines are
operating at maximum power, the related afterburner
should be shut down. If the sump low-level light does
not go out within a few seconds, fuel transfer from the
affected tank has been interrupted, and action must be
taken to bring the next tank into sequence to replenish
the sump tank; for as long as the sump low-level light
continues to burn, it indicates that the nose tank is also
feeding the engine. This condition may be further
verified by observing the nose tank fuel quantity gage.
When the airplane is carrying full tip tanks, the entire
amount of fuel aboard cannot be read on the fuel quan-
tity gages. The gages will indicate approximately 1950
pounds (300 gallons) of fuel in each tip tank until
half the tip fuel has been consumed. At this time the
readings will start to decrease as fuel is used, reflecting
the amount of fuel remaining. When tip tanks are
empty, a float switch automatically starts the wing
booster pumps, opens the wing fuel valves, and turns
on the tip tank warning light. The tip tank switch
should then be placed at OFF to close the tip fuel valve
and turn out the tip tank warning light. (See figure
7-1)

Nofe
Single-point fueling circuit breakers must be
pushed IN for the tip tank to feed, because it
is through these circuit breakers that the tip
tank fuel valves receive the power required for
opening and closing.

Wing Tank Normal Operation.

After tip tank fuel is exhausted, both the inboard and
the outboard wing tanks (simultaneously) feed the
sump tank (figure 7-1). When the wing tank booster
pumps start operating, the wing tank warning lights
will flash on momentarily. The lights will burn steadily
if the booster pumps fail or the tanks become empty.
When the inboard tank is nearly empty the outboard
tank is still half full. However, neither tank warning
light will burn steadily until both tanks on a side be-
come empty. Because of the relatively flat wing tanks,
the pumps can pick up residual fuel for about 5 minutes
after the lights come on; then the wing tank switches
should be turned to OFF.

Note

Momentary flashing of the inboard wing tank
empty warning light can be expected to occur
when the inboard wing tank is approximately
empty during the transfer of fuel from both
wing tanks to their sump tank.

Sump Tank and Nose Tank Normal Operation.

When the wing tanks are empty, the fuel in the sump
tanks is pumped to the engines (figure 7-1). When the
fuel level in a sump tank falls to the two-thirds full
point (63 US gallons remaining), both nose tank
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booster pumps start and pump fuel directly to the cor-
responding engine. When the fuel in the other sump
tank falls to the two-thirds point, the nose tank feeds
the other engine also. With the sump tank and nose
tank feeding either or both engines, afterburning can
be used as long as the corresponding sump tank con-
tains fuel.

Note

Because of booster pump pressure variations
that may exist between the nose tank and the
sump tank booster pumps, the sump tank fuel
may be exhausted before the nose tank be-
gins to feed fuel to the engines during nor-
mal sequencing.

Nose Tank Normal Operation (Sump Tank Empty).

When a sump tank empties, the nose tank alone will
continue to feed the corresponding engine (figure 7-1).
After all the fuel has been used from either the right
or left main systems and the fuel gage shows that a
sump tank is nearly empty, select NOSE TANK with
the corresponding fuel selector switch, because select-
ing NOSE TANK will close the sump tank fuel outlet
shutoff valve. This will allow the engine to draw fuel
out of the nose tank by suction if the nose tank booster
pumps fail. If an empty sump tank shutoff valve were
open and both nose tank pumps were to fail, a flame-
out would result from the engine’s drawing air through
the empty sump tank. The other engine would be sim-
ilarly affected when its sump tank emptied unless that
tank’s shutoff valve were closed by turning the fuel
selector to NOSE TANK. When the nose tank is feed-
ing both engines and both sump tanks are empty, both
engines can be operated at 100% rpm without after-
burning if both nose tank booster pumps are running.

If both engines are feeding from the nose tank and

one engine is idling, the other engine can use after-
burning provided that it is developing a minimum of
90% rpm.

Nose Tank (Pumps and Valves) Warning Lights.

If a nose tank (pumps and valves) warning light (figure
1-17) is on when the nose tank is brought into sequence
by the sump tank (or by manual selection), the light
may mean either the failure of the corresponding nose
tank shutoff valve to open or the failure of the cor-
responding nose tank booster pump to start. To de-
termine which malfunction is indicated, make the fol-
lowing check:

1. Crossfeed switch—ON.

2. If the light goes out, the corresponding nose tank
shutoff valve has failed in the closed position, but the
engine will continue to receive fuel from the opposite
system through the crossfeed line. If a nose tank valve
has failed in the closed position, it is still possible to
route fuel to the corresponding engine by leaving the
crossfeed valve open and opening the nose tank valve
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to the other engine (by manual selection of NOSE
TANK or by automatic selection when the sump tank
fuel drops to 63 US gallons remaining).

3. If the light remains on, the corresponding nose
tank hooster pump is inoperative. The other pump
will continue to supply fuel at a reduced rate, but at
a rate sufficient to maintain two-engine military
power at all altitudes.

FUEL SUPPLY SYSTEM MANUALLY SELECTED
OPERATION.

Wing Tanks Manually Selected Operation.

When necessary, the fuel in the wing tanks can by- (Deleted)

pass the sump tanks (figure 3-9A) and feed directly
to the engines. When the fuel selector switch is at
WING TANKS and both wing tanks switches are at
ON, power is cut off from the sump normal booster
pump; however, the sump-to-engine fuel line
remains open so that afterburning can be used as
long as fuel remains in the sump tank. When the
sump tank empties, afterburning will stop without
warning. If fuel remains in the sump tank after the
wing tanks are empty, the fuel will gravity feed at
low altitudes. When the wing tank booster pumps
start operation, the wing tank warning lights should
flash on momentarily until booster pump pressure
builds up. If the pressure drops, because of a pump
failure, the light will come on and remain cn.

Nose Tank Manually Selected Operation.

Either fuel selector switch can be turned to NOSE
TANK (figure 3-94) to start both nose tank booster
pumps feeding fuel directly to an engine. If both
selector switches are turned to NOSE TANK, the
nose tank fuel will feed both engines. When the fuel
in the nose tank drops to 188 US gallons, the 10
percent fuel reserve warning light comes on.

CROSSFEED OPERATION.
One Engine Inoperative.

The crossfeed line connects the two fuel systems so
that, in single-engine operation, both fuel systems
can supply the operating engine (figure 3-9A). For
this operation the crossfeed switch must be at on.
(Refer to Single-Engine Procedure, Section IIL )

One Fuel System Empty.
If one fuel system becomes empty, the selector

4

Do not turn the fuel selector
switch for the empty fuel
system to OFF, as the fire-
wall valve to the corresponding
engine will close and isolate
that engine from its fuel

supply regardless of the posi-
tion of the crossfeed switch.

BALANCING FUEL LOAD.

switch should be at ALIL TANKS and the crossfeed All data on page 7-7, figure 7-2 deleted.

switch at on so that the other fuel system can feed
both engines.

Changed 7 January 1963
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NOSE TANK
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CROSSFEED OPERATION
ONE ENGINE INOPERATIVE

CROSSFEED OPERATION
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Figure 7-2.
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WARNING

Double flamecut may result if wing tanks are
allowed to ran dry.

4. Wing tank pump switches (for the side with less
fuel) —OFF, (Fuel quantity will read zero.)

5. When fuel quantity indicates a balanced condi-
tion, return fuel selector switches to ALL TANKS aad
turn all tank switches ON.

6. Crossfeed switcch—QFF, Continue with normal
operation,

TIP TANK FUEL DUMPING.

When the tip rank dump button on the fuel accessory
control panel 1s pushed ' momentarily, both tip tank
dump wvalves open simultaneously and are held open
by a time-delay relay for 75 seconds. To preclude
the possibility of sump low-level warning lights illu.
minaring because of reduced sump tank fuel level, the
tip tank switches should be turned OFF before the tip
tank dump button is energized. Air pressurc from
the normal tip tank pressure line forces fuel from
the center comparumnent of the tank into the aft com-
partment. Fuel in the aft compartment js forced our
through the dump port (in the tip rank cone) by fuel
and air pressure from the center compartment, result-
g in fuel from both compartments being dumped.
Fuel in the forward compartarenc (200 gallons) cannot
be dumped. Fuel is forced out the dump port at a rate
that normally will empty full cencer and aft compart-
ments in approximately 60 seconds in level flight or a
climb, If required, a new dumping cycle can he initiated
by again momentarily pressing the dump button when

the dump valve closes at the end of the first 75-second -

interval, Tip tank fuel in the center and aft compare-
menis canaot be dumped completely in a steep dive,
and will dump ar a Jjower than normal rate during rapid
deceleration, During maximum rate-of-climb maneu-
vers and emergency condirions in which tip tanks are
dumped at low altitudes 1o reduce the gross weight of
the airplage, the tp tank override roggle switches
should be wrned o the OFF position to allow wing
rank fuel to sequence during tip tank dumping. Ap-
proximately 2 minutes after completion of the dump
cycle, remurn both tip rank switches o che ON position.
When tip tanks are empty, tip tank toggle switches
should be turned OFF to close tip tank fuel valves
and to iurn off tip tank warning lightw. If the tip
tanks are dumped at low altitude without following
the recommended procedure, v can be normally ex-
pected to have both sump low-level lights come on
and the nose tank to start to sequence fuel prema-
turely, The nose tank 10 percent warning light may
come on and remain on for the remaioder of the
flight. This is because of the time required for the tip
tanks to repressurize afrer dumping and again start o
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sequence fuel from the forward compartment to the
respective sump tank, The tip tank dump cycle can be
terminated after it has been initiated by pulling OUT
the circuit breaker marked ENG PUMP IND & FUEL
DUMP and then immediately pushing it back IN, The
holding relay within the fuel dumping circaitry will
be deenergized ar the time the circait breaker is pulled
OUT. However, the motor-driven fvel dump wvalves
will remain in the open position until power is again
restored to the circuit; therefore, when the circuait
breaker is depressed the motor valves will move to the
closed position and stop the flow of fuel from the tip
rank.

WARNING

The fuel gage selector switch should be placed
at the 11 positien prior to and during dump-
ing of tip tank fuel. This will enable the pilot
to determine if the fuel in both tip tanks has
been dumped and swhether or not an unbal-
anced tip tank fuel condition exists,

HYDRAULIC SYSTEM OPERATION.

Hydraulically powered systems whose normal opera-
tion is standard to most aircrafe will not be discussed
in chis secuion.

BRAKE SYSTEM OPERATION.

Wheel brakes should be properly used and treared with
respect to reduce maintenance difficulries and accidents
due to wheel brake failure. Brakes should not be
dragged when taxiing and should be used as little as
possible for turning the airplane on the grouad. Ex-
treme care should be used to prevent locking a wheel
and skidding the tires when applying brakes imme-
diately after landing when there is considerable lifc
on the wings. Proper brake action does not occur until
the tires are carrying heavy loads. Heavy brake pressure
can result in a locked wheel far more easily if brakes
arc applied immediately afrer wouchdown than if the
same pressure is applied after the full weighs of the
airplane is on che wheels. Brakes can stop a whecel from
turning, but stopping the airplane is dependent on the
triction of the tires on the runway. Skidding resulting
from improper braking tears off shreds of rubber that
act as rollers between tire and runway; the heat gen-
erated by skiddiag meles tire rubber and the resultant
molten rubber acts as a lubricant between tire and
runway. The full [anding roll should be urilized to
minimize the use of wheel brakes and to take advantage
of aerodynamic raking., When either the normal or
emergency braking systems are used, short landing rolls
(executed oaly when necessary) are accomplished by a
single, smooth application of brakes with constantly
increasing pedal pressure. To allow sufficient time for
cooling between brake applications, a I5-minute inter-
val is required between full stop landings when the
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landing gear remains extended in the slipsiream and
30 minutes between full stop landings when the gear
has been retracted. If the brakes are used for steering
or crosswind taxiing, or if a series of landings is per-
formed, additional time for cooling is required. When
the brakes are in a heaced condition resulting from
excessive use in an emergency stop, the airplane should
not be taxied into a crowded area and the parking
brake should not be sct. Peak temperatures occur from
5 to 15 minutes after a maximum braking operation
and proper brake cooling procedure should be followed
to prevent brake fire and possible wheel assembly
explosion.

WING FLAP OPERATION.

The wing flap lever cam be pre-positioned at UP,
TAKE-OFF, or DOWN; and the flaps will move to the
selecred position. For intermediate positions, the lever
must be held at the desired position uatil the indicator
shows the flaps to be in thar position. T'he lever can
then be released and the flaps will remain in position
until the lever is maoved.

SPEED BRAKE OPERATION.

The speed brake lever opens the speed brakes propor-
tionately to the lever movement, Pre-positioning the
lever at any point toward the OPEN limit of travel
will stop the speed brakes in the corresponding posi-
tion. At indicated airspeeds up to approximately 260
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knots, the speed brake surface can be opened to any
position (from 0 degrees 1o 120 degrees included
angle). Ar indicated airspeeds above 260 knots, the
angle to which the speed brakes open will bhe de-
creased proportionally to the increase in airspeed. If
the speed is great enough, the aitflow creates a back
pressure in the system and the speed brakes will “blow
back” to the point where the back pressure on the
actuating cylinders is equal to thac of a relief valve
in the speed brake hydraulic linc. As the airspeed de-
creases, the speed brakes open to the original position
if there has been no change in the position of the speed
brake lever.

CANOPY JETTISON SYSTEM PRESSURE.

To properly jettison the canopy, a minimum pressure
of 1400 psi is required in the canopy jettison air bottle.
The decrease in temperature which accompanics high-
altitude flight may cause the bottle pressure to drop
below 1400 psi. A pressure of 1800 psi when the am-
bient temperature is 100°F (38°C), will assure a mini-
mum pressure of 1400 psi if the temperature decreases
to  50°F (—46°C). To determine the required pres-
sure at other ambient temperatures, subtrace 40 psi
from 1800 psi for each 15°F (8.4°C) increment below
100°F (38°C). For example, the required pressure for
an ambient temperature of 70°F {21°C) would be 1720

psi.
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PILOT’S DUTIES.

The duties of the pilot have been covered thor-
oughly in other sections of this manual and will
not be repeated here.

RADAR OBSERVER’S DUTIES,

The radar observer's primary duty is fo operate
the radar equipment; therefore, he must be on
every mission in which the radar equipment will
be used. In addition to operating the equipment,
he reads all check lists-to the pilot and performs
other important duties which are covered in the
following paragraphs.

Note

For information regarding radar and
armament refer to T.0. 1F-89J-1A.

BEFORE EXTERIOR INSPEGTION.

Check Form 781 for status of the radar and other
equipment pertinent to the duties of the radar
observer.

1. NADAR access door--Open and check all
circuit breakers--In.

2. Install NADAR magazine; door secure.

3. Canopy ejection pressure--Check (1500--
2000 psi). (P--RO)

Changed 15 June 1965

4. . Ejection seats--Check. (P--RO)
Armrests and trigger stowed; safety pins
installed; safety belt initiator ground safety
pin removed; seat air bottle pressure
1600--1800 psi; chaff dispenser lanyard
‘connected.

Note

If the safety belt initiator ground safety
pin is installed, consult maintenance
personnel regarding the status of the
ejection system before occupying the
ejection seat.

5. Circuit breakers—~IN. (P or RO)
6. Oxygen quantity-—Check. (P or RO)
7. Batitery switch--OFF. (P or RO)

EXTERIOR INSPECTION.

The exterior inspection is shown in figure 2-1.
At the discretion of the pilot, the radar observer
will perform the inspection of the upper mng and
fuselage.

1. Through 54., pilot only.

.UPPER WING AND FUSELAGE, (P or RO)

55. QGeneral condition of surfaces.

56, Tip tanks for equal amounts of fuel and
caps secured.

57. All fuel filler caps secured.

58. Cooling scoops on top of fuselage clear.

59. TFuselage position light condition.
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60. Alcohol tank - Check quantity and cap se-
cured (right wing).

61. Canopy seal and windshield condition.

62. Canopy control door and emergency release
handle stowed.

INTERIOR CHECK.
Rear Cockpit.

1. Radar Master switch--OFF (Pull).

2. Safety belt and shoulder harness--Fasten;
inertia reel operation--~Check; zero delay lanyard—
Attach, automatic-opening parachute lanyard--
Connected.

[wammine)

Improperly attaching the shoulder
harness and safety belt tie—down
straps to the automatic belt may
prevent separation from the ejection
seat after ejection. To make the at-
tachment correctly, first place the
right and left shoulder harness
loops over the manual release end
of the swivel link; second, place
the automatic parachute lanyard
anchor over the manual release

end of the swivel link; then fasten
the safety belt by locking the
manual release lever.

3. Alternator external power switch--CLOSE
(after external power is connected).

4, Interphone amplifier switch——ON.
5. Interior light switches--As necessary.
6. Canopy defog knob--IN.

7. Altimeter and clock--Set and cross-checked

with pilot.
| WARNING I

Use caution in rotating the barometric
set knob and note the position of the
10, 000-foot pointer to prevent an er-
roneous altimeter setting. If the set

1F-89J-1

knob is continuously rotated, after
the barometric scale is out of view
in the Kollsman window, until the
numbers reappear on the opposite
side, an error of 10, 000 feet in
altimeter setting can occur.

8. Interphone selector switch--MIX AND
SIG COMMAND (COMM INTER); interphone tog-
gle switch--ON. :

9. Communications equipment--Check opera-
tion.

10. Emergency signal system--Check (with
pilot).

11. Oxygen regulator diluter level--NORMAL
OXYGEN; supply lever--ON.

12, Oxygen equipment--Check proper connec-
tions and operation. (Refer to Oxygen System,
Section IV, for detailed operation. )

*13, Hydraulic engine hoist and brake selector
valve handles--Handle B (aft) to NEUTRAL and
Handle A (forward) to BRAKES.

14, Hydraulic hand pump handle--Stowed.

© 15. Make sure that all required navigational
publications are aboard.

Note

For additional instructions regarding
radar observer's equipment refer to
T.0. 1F-89J-1A.

BEFORE TAXIING.

Voltage Check.

1. Alternator voltage--Check (left engine rpm
above 60%).

2. Single-phase and three-phase inverter
buses—-Check output.
All buses should read 115 +5 volts with
voltmeter selector switch at PWR INV
PRI, PWR INV SEC NO. 1, INST INV,
and PWR INV SEC NO, 2.

3. Three-phase inverter switch—--SPARE
(EMER). (P)

Changed 15 June 1965
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4, Three-phase inverter bus--Check output.

5. Three-phase inverter switch--MAIN
(NORMAL). (P)

6. Ejection seat ground safety pins--Remove.
BEFORE TAKEOFF.
Preflight Airplane Check.

1. Safety belt--Tighten; zero delay lanyard--
Check attached; shoulder harness--Adjust to fit
snugly; inertia reel lock lever--LOCKED

AFTER TAKEOF F--CLIMB .

1. Zero delay lanyard -- DISCONNECT and
STOW upon reaching 10, 000 feet with Zero De-
lay Lanyard Engagement Requirements Chart
(Figure 3-6A).

2. Oxygen system--Check.

CLIMB.
1. Oxygen system--Check.

2. Altimeter and cabin altitude-—Check for
proper operation.

3. Wings and fuselage--Check.

4. Altimeter--Set to 29.92 passing 24, 000
feet.

DURING FLIGHT.

1. Adjust radar controls for set operation
(refer to T.O. 1F-89J-1A),

DESCENT.

1. Canopy defogging system--As required,

2. Altimeter -- Set to current setting descend-
ing through 24, 000 feet; cross-check with pilot.

3. Zero Delay Lanyard - CONNECT prior to
high fix for penetration, or at 10,000 feet en-
route descent IAW Zero Delay Lanyard Engage-
ment Requirements (Figure 3-64).

BEFORE LANDING.

1. Safety belt and shoulder harness--Check for
tightness; zero delay lanyard--Check attached in
accordance with Zero Delay Lanyard Engagement
Requirements Chart (Figure 3-6A),

Changed 15 June 1965
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2. Viewing scope-—Stowed.
3. Radar console assembly-~Forward position,
4, Imertia reel--ILocked.

TOUCH-AND-GO LANDINGS.

After Takeoff.

1. Zero delay lanyard--Unhook in accordance
with Zero Delay Lanyard Engagement Requirements
Chart,

After Landing.

1. Ejection seat ground safety pins--Insert.

STOPPING ENGINES.

1. Electrical equipment--Off,

BEFORE LEAVING AIRPLANE.

1. Oxygen tube, radio cord, and personal
equipment--Properly stowed.

EMERGENCY PROCEDURES.

In addition to the forgoing normal procedures, the
following emergency procedures, all contained in

Section III, require duties to be performed by the
radar observer:

ENGINE FAILURE
SINGLE ENGINE PROCEDURE
ENGINE FAILURE DURING TAKEOFF (BE-
FORE LEAVING GROUND)
TAKEOFF ABORTED
ENGINE FAILURE DURING TAKEOFF (AFTER
LEAVING GROUND)
TAKEOFF CONTINUED
CONTINUED FLIGHT IMPOSSIBLE
EJECTION VERSUS FORCED LANDING
FIRE
ENGINE FIRE DURING START
ENGINE FIRE DURING FLIGHT
FUSELAGE, WING, OR ELECTRICAL FIRE
SMOKE AND FUME ELIMINATION
EJEC TION
BEFORE EJECTION
EJECTION PROCEDURE
FAILURE OF SEAT TO EJECT
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FAILURE OF CANOPY TO JETTISON
AFTER EJECTION
TAKEOFF AND LANDING EMERGENCIES
ABORT
FORCED LANDING
DITCHING

8-4
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ELECTRICAL SYSTEM EMERGENCY OPERATION
GENERATOR FAILURE (ALL THREE)
LANDING GEAR SYSTEM EMERGENCY OPERA-

TION

GEAR FAILS TO EXTEND ON EMERGENCY

PROCEDURE

Changed 15 October 1963
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Section IX

ALL-WEATHER

SECTION [IX e

OPERATION
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Except for some repetition necessary for emphasis, clarity, or continuity of thought,
this section contains only those procedures that differ from or are in addition to
the normeal operating instructions covered in Sections II and IV relative to instru-

ment flighe.

INSTRUMENT FLIGHT PROCEDURES

INTRODUCTION.

Flying the airplane in instrument weather conditions
requires instrument proficiency and thorough preflight
planaing. In planning IFR flights, remember that fuel
requirements for completion of instrument letdown
approach procedures and possible diversion to alternate
fields must be added to that normally required for
VFR flights. Therefore, maximum range or endurance
of the airplane, if required to land in IFR weather
conditions, is reduced accordingly. The airplane has

good stabiliey characteristics and flight handling qual- -

ities for weather flying. For ease of handling, banks
should be limited to 30 degrees unless maximum rate
turns are ordered by GCI during interceptions. The
flight computer installation greatly simplifies preci-
sion instrument flying. Pilots should avoid any ten-
dency, however, to concentraie exclusively om ibe
flight computer indicator, or to be "bypnotized” by
it. Concentration on the indicator alome, particularly
during rollout froms furns, may cause x temporary
sense of wertige. When using the flight computer,
monitor the actiom of the airplane with the basic
standard {light instruments at all times to be sure that
the wirplane follows the flight path set up on the
flight computer controls.

Nate

The instrument procedures given in this sec-
vion represent typical conditions. Exact power
settings, speeds, erc., will depend on location,
existing traffic, and other variable conditions.

INSTRUMENT TAKEOFF.

Instrument takeoffs without afterburning are not rec-
ommended. Afterburning is recommended to shorten
the takeoff roll in conditions of low visibility and
when takeoff in crosswind is made. After completing
the prescribed Taxi and Before Takeoff checks and
after aligning the airplane on the runway, set the
course dial on the flight computer indicator to coin-
cide with the runway heading. As the takeoff roll is
started, maintain propes directional control with nose
wheel steering unril the rudder becomes effective at
about 70 knots 1AS. Maintain heading with reference
to the directional indicator. Concurrent use of runway
markers and visual references, as long as they remain
visible, is recommended. Continue the instrument
takeoff, lifting off the nose wheel and becoming air-
borne at the normal VFR speeds. Establish and main-
tain the proper takeoff attitude on the attitude indi-
cator until definitely airborne. As the airplane leaves

9-1
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Section X

BASIC. F7‘GHT INSTR MENTS

/:

’ BEFORE TAKEOFF
A Flight computer selector switch—FLIGHT INST.

B Set horizontal bar of flight computer
at two dots fly-up signal.

2 TAKEOFF

A Taxi into position and make visual
lineup on center of runway.

B Set course dial on flight computer
indicator to coincide with runway heading.

3 GROUND ROLL

Maintain direction by holding vertical
bar on center.

4 TAKEOFF
Lift airplane off the runway in normal
manner and zero the horizontal bar. The
two dots fly-up setting will automatically
provide a safe and efficient takeoff and
- initial climb to a safe terrain altitude.
4 F A J-1038

Figure 9-1.
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NOTE: WHEN USING THE FLIGHT COM E
CROSS CHECK WITH BASIC FLIGHT INSTR

: b_‘a;:lk"-:"&'

UME

74

’ INITIAL CLIMB

At a safe altitude above terrain,
accelerate to best climbing airspeed.

2 cLive Aa
Establish desired angle of climb and adjust
horizontal bar to zero with the pitch

trim knob.

3 Keep horizontal bar zeroed at best climbing
airspeed by reducing the pitch trim as
necessary during climb to altitude.

4 LEVELING OFF
When the desired altitude is reached, turn
altitude control switch to ON and zero the
horizontal bar. Return the pitch trim knob ;
to neutral (horizontal) position.

Figure 9-2.

9-3
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the ground, refer to the arttitude indicator to hold the
pitch and hank artitude constant unril the climb is defi-
nitely established. When the vertical velocity indicator
and the altimeter show a definite climb indication, re-
tract the gear and flaps as wonder VER conditions. Upon
reaching a safe altitude, accelerate to a normal climb
speed. If necessary, turn the anti-icing swiwch to
FLIGHT.

Note

Approximately 5 degrees of roll error may
appear on the attitude indicator on acceler-
ated turn after takeoff. This error will be in
the direction of the turn and should disap-
pear within a short time.

See figure 9-1 for typical instrument takeoffs with the
flight computer.

INSTRUMENT CLIMB.

The optimum VFR military thrust climb schedule is
suitable for instrument flight. (Refer to section I1.)
However, 1000 feet per minute should be maintzined on
the vertical velocity indicaror until this speed is reached.
As the climb speed is approached, increase the pitch atri-
made to maintain the desired climb schedule. Refer to
figure 9-2 for a rypical flight computer climb.

INSTRUMENT CRUISING FLIGHT.

After leveling off and adjusting power as necessary,
trim the airplane for hands-off flight. Aircraft may be
controlled by reference to the control and performance
instruments. However, altitude may be maintained by
holding the horizontal bar of the flight computer cen-
tered with the altitade control swicch at ON. In accom-
plishing turns with the flight computer the maximum
bank angle required to center the vertical bar is set at 30
degrees regardless of airspeed and altitude. Banks of more
than 30 degrees may be made by holding the verrical
bar at one or more dots beyond center. The maximum
amount of heading change that should be selected on
the flight computer at any time is 150 degrees. Ex-
ample: If when flying on 2 heading of 300 degrees a
right turn o 180 degrees is desired, rotate the heading
selector until 150 degrees 15 under the course index.
Start the turn, and whern more than 30 degrees of the
turn has been accomplished, rotate the heading selec-
tor to 180 degrees and convnue the turn. The flight
computer will initizte a rollout indication 22 degrees
before the selected heading is reached. It is advanta-
geous to roll out without reference to the vertical bar
when a more rapid change of heading is desired.

See figure 9-3 for a ryplcal fiight computer turd pro-
cedure.

IFR INTERCEPTIONS.

With safficient practice, interceptions can be per-
formed under instrument conditions without difficul-
ties. With proper coordination between pilot and radar

9-4
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observer, the pilot can perform the attack phase of the
interception under instrumenr coaditions, using the
attitude indication and target information on his radat
scope. Use of the flight computer for principal flight
reference greatly simplifies instrument flight during
ground control phase of interceptions. When given
vectors by the GCI controller, rurn the flight computer
heading selector to the corresponding heading and roll
immediately into the turn to center the vertical bar on
the indicator. Keep the airplane trimmed while track-
ing the targer, particularly when decelerating after
lockon.

SPEED RANGE.

Aircraft flight characteristics at high and low air-
speeds are the same for VFR and IFR flying. For best
cruise or loitering indicated airspeeds refer to appli-
cable Appendix charts.

RADIO AND NAVIGATION EQUIPMENT.

For proper background and wse of radio and naviga-
tion equiprnent refer to Section IV. The operation of
the UHF, TACAN (some airplanes), VHF navigation
set, and the IFF beacon is not affected by most weather
conditions. The radio compass, however, 1s susceptible
10 precipitation static,

INSTRUMENT DESCENT,

If icing conditions are probable, the descent should be
made with sufficient power to provide adequate hot
air for the anti-icing system, For maximum ease of
handling, a constant-speed letdown is recommended.
The optimum speed brake position depends on the
IAS and rate of descent combination desired. The ad-
justable speed brakes make possible various rates of
descent at the same IAS and throttle setting,

HOLDING.

Ease of holding and minimum fuel consumpticn are the
prime factors to be considered while in the holding pat-
rern. An airspeed of 200 KIAS and 20,000 feetr will give
the best fuel consumption and handling ease. Because of
the requiremenat for tarns while in the holding pattern,
more rpm may be required while in the tarns, Refer to
minimum endurance chart for recommended loitering
conditions.

RADIO PENETRATIONS.

Radio penewrations can be accomplished satisfacrorily
with wvarious aircraft configurations. Recommended,
however, is an 85% rpm, 250 knots IAS, aad 4,000
fpm descent, maintained with gear and flaps retracted
and approximately cne-half speed brakes. The exact pro-
cedures for jet penetrations will vary with each field
due to local terrain and radio variations.

Note

The canopy defogging system should be actu-
-ated approximately 30 minutes prior to de-
scent from altitude.
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TURNS WITH FLIGHT COMPUTER (rveicay
’ |

NOTE: WHEN USING THE FLIGHT COMPUTER.
CROSS CHECK WITH BASIC FLIGHT INSTRUMEMNTS.

l Set the course dial on the flight computer
indicator to'the néw heading. The vertical
bar of the indicaior will be deflected m
the direction the turn is io be made.

2_ . Zer_o_thc vertical har. _

s

3 Keep the vertical bar zeroed, {Notethatthe ** © 4 The airplane is on the new ‘course and the

heading peinter is approaching the selected

: heading pointer coingides with the selected vourse.
coursé at the top of the indieator dial.) -~ - : _ S S

Figure 9-3.

X
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; ,  DESCENT WITH _
FLIGHT COMPUTER (TYPICAL)

NOTE: WHEN USING TH
CROSS G A

EFLIGHT COMPUTER,

NOTE: LEAD FOR LEVEL-OFF AT DESIRED
ALTITUDE WILL DEPEND ON RATE OF DESCENT
AND PILOT TECHNIQUE. S

’ Altitude control switch—OFF (before
starting descent). Enter descent with
reference to basic flight instruments.

At desired airspeed, zero the horizontal bar 5
with the pitch trim knob.

FLIGHT RGN,
INST.

terr \¥[aeprOACH
T .

¥ (o1}

Keep the horizontal bar centered at
desired airspeed.

4 When the new altitude is approached, level off
with reference to the basic flight instruments.
After airplane is leveled off at the new
altitude, turn the altitude control switch to |
ON and keep the horizontal bar centered.
Return the pitch trim knob to its normal
horizontal position (knob pointing to
index mark) .

J-1068

Figure 9-4.
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See figure 9-4 for a typical flight computer descent
procedure.

INSTRUMENT APPROACHES.

The airplane has excellent handling characteristics dur-
ing instrument approaches. When power is at idle or
low rpm the power response to throttle movement is
very slow. Therefore, use relatively high power set-
tings in the approach configuration, and control air-
speed and rate of descent by using the speed brakes.
Very little pitch change is required during transition
from glide slope to touchdown, because the airplane is
approximately in a landing attitude while on the glide
slope. With flaps at takeoff, speed brakes open, and
maximum practicable braking, the required runway
length to stop, following instrument approaches, is
short compared to other jet fighters. A 6500-foot GCA
or ILS equipped runway is considered minimum for
actual all-weather operations.

RADIO APPROACHES.

Normally, radio approaches will be required only if
the airplane is not VER after descent to the low station
and no GCA or ILS is available. Refer to the Flight In-
formation Publication Terminal High Altitude. The
fuel required to complete an approach is largely deter-
mined by the time the airplane flies outbound before
making the procedure turn and by the distance from the
fix to the field. Use 85% rpm and adjust speed brakes to
maintain 195 KIAS while in procedure turn.

Inbound.

1. Landing gear lever—DOWIN.

2. Wing flap lever—TAKE-OFF.

3. Throttle—Minimum of 85% rpm.

4. Speed brake lever—As required to maintain 160
knots IAS.

5. Descend to proper altitude.

Note
If the time from the radio fix to the field ex-
ceeds 2 minutes, it is best to delay final con-
figuration until over the station in order to
expedite the approach and conserve fuel.

Low Station.

1. Make the proper position report and descend to
minimum altitude. Use the speed brakes to maintain
airspeed in the descent. Descents during approaches
are normally made at 500 fpm and should not exceed
1,000 fpm.

See figure 9-6 for typical radio approach.

GROUND CONTROLLED APPROACH (GCA).

GCA approaches may consist of a rectangular pattern,
a straight in approach from the penetration, or modi-
fied versions of either dependent upon local facilities
and terrain features. Therefore, the fuel and time re-
quired for a GCA will vary at different fields. The

Section 1X

basic procedures remain the same for all patterns. That
is, the cockpit checks and the final configuration is
accomplished prior to being turned over to the final
controller. On a cross-country flight, the GCA proce-
dures at the destination should be checked and fuel
allowances made as part of the preflight planning.
Emergency GCA approaches can be made using less
fuel by requesting the GCA controllers to shorten the
pattern. Fuel also can be conserved by delaying the
final configuration. The procedures for a typical GCA
pattern are outlined in figure 9-7. Single-engine
GCA’s can be accomplished satisfactorily using the
following procedures.

Single Engine GCA Approach.

1. Downwind—195 knots IAS, throttle as required
(approximately 869 rpm), gear up, flaps up, speed
brakes closed.

2. Base leg—180 knots IAS, throttle as required
(approximately 94% rpm), gear down, flaps up and
speed brakes closed.

3. On final approach prior to glide slope entry—160
to 170 knots IAS, throttle as required (approximately
989 rpm), gear down, flaps at takeoff and speed
brakes closed.

4. Glide slope—160 to 170 knots IAS, maintain as
high rpm as possible.

5. As end of runway is approached, do not reduce
airspeed below 160 knots IAS until landing is assured.

6. Retard throttle to idle only when positive of
landing. After touchdown open speed brakes to reduce
ground roll.

ILS APPROACH.

ILS is very similar to GCA in that it is designed to give
indications of both azimuth and elevation to the pilot
throughout the complete approach. It does differ from
a GCA since ILS gives a visual presentation of devia-
tions from the approach, while in GCA the pilot is
given verbal corrections throughout the approach. The
procedures for the airplane are very similar for both
GCA and ILS, and are as follows:

Outbound.

1. Landing gear—Up.
2. Wing flaps—Up.
3. Throttles—85% rpm, minimum.

4. Speed brakes—As required to maintain 195 knots
IAS.

5. Altitude as locally required.
Procedure Turn.

1. Begin procedure turn as locally prescribed.

Inbound to Outer Marker.
1. Descend to proper altitude.
2. Landing gear—Down.

9-7
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RADIO PENETRATION
(TYPICAL)

l APPROACH TO STATION 4 LEVEL OFF

A Rate-of-descent—Decrease 1000 feet
above level-off altitude.

B Lead level-off altitude by approximately
109 of rate of descent.

A Canopy defogging—As required.

B  Windshield heat—As required.

C Pitot heat—As required.

D Interior cockpit lichting—As required.

2 PENETRATION ENTRY 5 inBounD

A  Throttle—85% rpm.
B Speed brakes—Adjust to maintain
195 knots IAS.

A Throttle—85% rpm.

B  Establish 4000 feet per minute
rate of descent,

C Speed brakes—Adjust to maintain

250 knots TAS.
NOTE
3 PENETRATION TURN REFER TQO APPROPRIATE FLIGHT
INFORMATION PUBLICATION TERMINAL
. = 7 . 'HIGH ALTITUDE): FOR SPECIFIC
Maintain descent criteria and turn as PENETRATION INSTRUCTIONS. USE

THE BASIC INSTRUMENTS AND CROSS

prescribed by appropriate “Flight
CHECK WITH THE FLIGHT COMPUTER

Information Publication Terminal

[ High Altitude ).
J-107C

Figure 9-5.
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RADIO APPROACH  avpicau

’ CUTBOUND 4 INBOUND

A Throttle—85% rpm minimum.

B  Speed brakes—As required to
maintain 195 knots IAS.

C Time—As locally required.

A Descend to proper altitude.
B Maintain final configuration.

5 LOW STATION
2 PROCEDURE TURN A Make proper position report.

B Descend to minimum altitude.
3 COCKPIT CHECK

A Landing gear—DOWN.

B  Wing flaps—TAKEOFF.

C  Throttle—85% rpm minimum. NOTE: REFER TO FLIGHT INFORMATION

D Speed brakes—As requirgd to PUBLICATION TERMINAL (HIGH ALTITUDE)
Tt 16D kol TAS FOR INSTRUMENT APPROACH PROCEDURE.

J-108C

Figure 9-6.
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GCA APPROACH (1reica)

CONE *

] bowNnwiIND LEG 3 FINAL APPROACH

A Landing gear—UP. A Wing flaps—TAKEOFF.
B Wing flaps—UP. B IAS— Refer to LANDING SPEEDS chart,
€ Throttle—85% rpm mimimum. Appendix I1, for final approach speeds.
D Speed brakes—As required to
maintain 195 knots IAS.

2 BASE LEG

A Landing gear—DOWN.

B Wing flaps—UP.

C Throttle—85% rpm minimurm.
D TAS—180 knots.

J-109C

Figure 9-7.
9-10
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3. Wing flaps—Jakeoff.
4. Throttles—859% rpm ninimum, to maintain 160
knots TAS.

Outer Marker and Inbound on Approach.

1. Make the apprepriate position report.

2. Intercept and bracker the glide slope, maintaining
airspeed with use of the speed brakes.

3, Heading corrections should not exceed 5 degrees.

Pitch corrections of 200 ro 300 fpm generally will be
sufficient,
'The flight computer greatly simplifies the initial
turn-on to the localizer as well as precision beam fol-
lowing on the localizer and glide slope. To use the
flight computer the pilot must accomplish the steps as
outlined in figure 9-8.

ILS—AUTOPILOT-CONTROLLED APPROACH.

Engage the autopilot and, using any standard approach,
maneuver the airplane to intercept the localizer beam
at approximately 45 degrees, 10 miles out, and at 1200
to 1500 feet above the terrain. {The allowable inter-
cept ungle is 45 degrees at 8 miles, increasing propor-
tionally 1> 90 degrees at 13 miles) Use the following
general procedure to obrain consisiently good results.

1. Approach to localizer—Lower flaps and landing
gear, adjust powes for 160 knots IAS, and check that
hoch flags on the course indicator are down. Trim the
airplane for approximately leve] flight ar 1200 to 1500
feer above the terrain, and place the altitude swirtch at
ON if desired. Limit turns to 30-degree bank angle.

2. Intercepiing Jocalizer—When the airplane enters
the localizer heam, the verrical bar on the course indi-
cavor will leave its stop. As soon as this occurs, place
the localizer switch at ON. The airplane will bracker
the beam automatically.

3. Intercepting the glide slope—When the airplane
cacers the glide slope, the horizontal ncedle of the
course indicator will approach the center of the metcr.
When the needle enters the top half of the small
circle, sct the approach switch at ON. The airplane
will start down the beam auromatically.

£ On the glide slope—Adjust flaps and speed for
flareout and landing. '

5. Breakthrough or minimum altitude—IJisengage
the autopilot, complete flareout, and land manually.

MISSED-APPROACH GO-AROCUND PROCEDURE.
If 2 missed approach or a go-around is required, ac-
complish the following:

1. Throttles—OQPEN; use afrerburners for accclera-
tion if necessary, but consideration must be given to
increased fuel consumption.,

2. Speed brake lever—CLOSED.

3. Establish a tukeoff or climb articude.

4. When vertical velocity indicator and the altimeter
show definite climb indication, retract gcar and flaps.

1F-89J-1
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5, Execute established missed-approach procedure for
the particular field.

FLIGHT COMPUTER MISSED APPROACH WITH ILS.

WARNING

Do not use flight computer missed approach
procedure if 2 ga-around with both afrerburn-
ers and a clean configuration cannot be
accomplished.

1f an approach has been missed on ILS and a straight-
ahead climbout can be safely made, the flight com-
puter can be nsed ro accomplish a go-around. Pressing
the flight compucer go-arcund button (altirude switch)
(figure 4-14) with the flight computer selector switch
at APPROACH, will displace the harizontal bar to the
optimum climbour angle. Flying the airplane to center
the horizontal and vertical bars will then result in a
safe climbout airspeed if maximum power is used on
both engines. In the following go-around procedure,
each step should be performed one aftcr the other with-
out hesitarion.

1. Throtiles—QPEN; use afterburners.
Speed brake lever—CLOSED.
Flight computer go-around buttop—Press.
. Landing gear lever—UP.
. Wing flap lever—UP.

6. Fly the airplane to center the horizontal and ver-
tical bars until desired alritude is reached. Execute
established missed-approach procedure for the par-

M W 1

ticular field.

Note
When the desired altitude is reached, the go-
around feature is cut out by turning the

flight computer selector switch from the AP-
PROACH position.

INSTRUMENT LETDOWNS AND
APPROACHES ON SINGLE ENGINE.

Letdowns and approaches on single engine, either by
radar control or on the radio range, can be made satis-
factorily. Use the following procedure when making
single-engine GCA or ILS approach:

1. GCA downwind leg and ILS outbound—Use 195
knots IAS, power ar 865 —2% rpm, gear down, {laps
up, and speed hrakes as required.

2. GCA hase leg and JLS inbound—Use 180 knots
TAS, power at 94% 29 rpm, gear down, flaps up, and
speed brakes as required.

3. Final approach—Use 160 to 170 knots IAS, gear
Jdown, flaps at takeoff, power as required to maintain
desired flight path.

g-11



Section IX T.0. 1F-89J-1

ILS APPROACH WITH FLIGHT COMPUTER (rveican

OUTER MARKER v /

3

MIDDLE MARKER

NOTE: WHEN USING THE FLIGHT COMPUTER.
CROSS CHECK WITH BASIE FLIGHT INSTRUMENTS.

, ouTsoND 4 INTERCEPTING GLIDE SLOPE

A Flight computer selector switch—

(VOR-LOC) LEFT. When the course indicator horizontal bar
B Altitude—As locally prescribed. reaches center (indicating you are on
C Altitude control switch—ON. clide slope). turn selector switch
D Landing gear—UP, to APPROACH.
E Wing flaps—UP. COCKPIT CHECK
F Throttle—85% rpm minimum. lttad
G Speed brakes—As necessary to A Descend to I]TGDSB%,{{EU <
maintain 195 knots 1AS. B T”_?.ndmg i
C Wing flaps—TAKEOFF.
2 PROCEDURE TURN D Throttle—85%¢ rpm minimum.
to maintain 160 knots TAS.
A Begin procedure turn as locally preseribed.
B Flight computer selector switch— 5 ON GLIDE SLOPE
FLIGHT INST. : :
C Altitude control switch—OFF Fly airplane to center horizontal and
(prior to descent) . vertical bars to maintain position on

localizer and glide slope.
3 INBOUND

: - s 6MISSED APPROACH
A Set heading pointer to localizer heading.

B Turn flicht computer selector switch To go around in the event of a missed approach,
to ( VOR-LOC) RIGHT. This will cause press go-around button and initiate afterburning.
flight computer vertical bar to deflect. By ceuntering the bars. you will assume a safe
C Zero vertical bar. This will bring you climbing attitude. Then follow local missed
to localizer beam. approach procedure.
J-1108B

Figure 9-8.
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Section IX

ICE AND RAIN

The thin wings and high speeds of jet airplanes can
result in crirvical ice accumulation in relatively light
icing conditions on those airplanes with the anri-icing
systems inoperative. Surface icing can reduce 1AS and
range of the airplane considerably. lcing occurs when
the supercooled water in fog, clouds, or rain impinges
and freezes on the airplane surfaces. Normally the
heaviest icing takes place in clouds with strong ver-
tical currents (cumulus clouds, projections above
strato-cumulus clouds, etc.). Icing conditions as found
in strarus clouds are generally light to moderate; how-
cver, severe icing conditions may occur in this type of
cloud, Prolonged flights through moderate icing can
build up as much ice as a short flight through severe
icing conditions. The most severe type of ice forma-
tion will generally occur above —35°C (23°F).

SURFACE ICING.

Surface icing mormally occurs ar temperatures pear
0°C (32°F) on the outside air temperature gage. The
anti-icing system will keep all heated surfaces clear of
ice without noticeable loss of engine thrust. The sys-
tem will also effcctively de-ice the airplane if ice is
allowed o accumulare on the wings and tail, The pur-
pose of che system is to prevent formation of ice; there-
fore, use the system continuously whenever conditions
indicate a possibility of ice. Refer to Section IV for
operating instructions on the anti-icing system.

WARNING

If the thermal aati-icing system is inoperative
and any low level flying is 10 be performed
under icing conditiens, a higher than normal
1AS should be used. Icing will cause the stall-
ing speed to increase considerably; therefore,
extreme caution should be wused, especially
during takeoff, approach, and landing.

ENGINE ICING.

Axial flow jet engines are serjously affected by icing.
Jce forms on the inlet screens when extended and com-
pressor inler guide vanes (stator) and restricts the flow
of inlet air. This causes 2 Joss of thrust and a rapid rise
in exhaust gas temperatures. As the airflow decreases,
the fuel-air ratio increases, which in furm raises the
temperature of the gases going into the rurbine.
Complete turbine failure may occmx in a marter of
seconds after ice builds up in the engine air inlet.
Critical ice buildup on inlet screens can occur in less
than 1 minutc under severe conditions. The idea thac
heating due to ram pressure at high speed will prevent
icing is dangerous. The heat generated at subsonic
speed is insufficient to prevent ice formation. Care
must be taken to prevent ice from huilding up on the

engine air intake scoops, since ice ingestion by the
engine can result in engine failure. Engine screens
should be extended after penetration or icing has been
terminated. This procedure will minimize damage
caused by large chunks of ice being ingested into-the
engine. =

IN BELOW-FREEZING AIR TEMPERATURE.

‘I'he rate of engine icing for a given atmospheric icing
intensity with outside air below freezing tcmperature
is relatively constant up to an airspeed of approxi-
mately 230 knots TAS. Assuming constant icing con-
ditions, the ratc of icing increases with increasing air-
speed above 250 knots. Therefore, a reduction of air-
speed to a safe minimum will reduce the rate of engine
icing in ambient temperatures of 0°C (32°F) or below.

IN ABOVE-FREEZING AIR TEMPERATURE.

Unlike surface icing, engine inlet icing can occur at
remperatures above freezing. Because serious inlet duct
icing can occur without the formation of ice on the
external airplane surfaces, it is necessary to understand
what causes this type of icing in order to anticipate it,
if possible, so that immediate corrective acrion will be
raken when positive indications of engine icing appear.
When jet airplanes fly at velocities below approxi-
mately 250 'L AS, and at high power setting, the intake
air is sucked, instead of rammed, into the engine com-
pressor inlet. This suction causes a decrease in air
temperature (adiabatic cooling). Under these condi-
tions, air at a temperature above freezing may be re-
duced to subfreezing temperature as it enters the en-
gine. Free moisture in the air may become supercoaled
and cause engine icing although mo external surface
icing is evident. The maximum temperature drop
which can occur on most current engines is a drop of
approximately 5°C (9°F)., The greatest temperature
drop occurs at high rpm on the ground and decreases
with {1) decreasing engine rpm and (2} increasing air-
speed.

INDICATION OF ENGINE ICING.

The initial indication of engine iciny is increased ex-
haust gas temperature. This is vsually the only indi-
cation prior o complete engine fajlure. Ar the first
sign of engine icing, turn on ihe engine anci-icing sys-
tem immediately. Refer to Section IV for the operation
of this system.

FLIGHT IN ICING CONDITIONS.

If a flight must be made in icing conditiens, and if
cither the engine or surface anti-icing system is inop-
erative, observe the following precantions:

1. Avoid known areas of icing conditions. Many
areas of probable icing conditions can be avoided by
careful flight planning and study of weather condi-
tions.

9-13
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2. If possible, avoid takeoff when the temperature is
between —10°C (14°F) and 5°C (41°F), when fog is
present, or when the dew point is within 4°C (7°F) of
the ambient temperature. These are the conditions
under which engine icing can occur without surface
icing. When freezing rain or other icing conditions
exist at takeoff, the anti-icing switch should be placed
at TAKE-OFF. The loss of thrust on takeoff is not
noticeable to the pilot. Afterburners should be used to
climb rapidly above the icing conditions.

3. If the ambient temperature is in the range of 0°C
(32°F) to 5°C (41°F), the speed of the airplane should

TURBULENCE AND

Thunderstorms and their accompanying turbulence
should be avoided if possible. The following informa-
tion and procedures are to be used only when flying
into a thunderstorm cannot be avoided. At altitudes
above 35,000 feet, sufficient power is not available to
regain airspeed in level flight once it has dropped to
about 200 knots IAS. If it is noted that airspeed is
dropping below 200 knots IAS, lower the nose slightly
and maintain a descent of approximately 1000 feet per
minute until airspeed is regained. Do not use afterburn-
ers in the storm as serious trouble could be encountered
if the airplane inadvertently went into a steep spiral.
At 30,000-foot altitude or lower, once the throttle adjust-
ment is made, airspeed control is not a problem and the
most serious trouble to be encountered is severe turbu-
lence and possible hail damage. In the storm, the air-
plane should not be maneuvered intentionally. However,
by observing the recommended turbulent air penetration
airspeed, a maximum maneuverability margin will be
sustained at all operating gross weights withouc devel-
oping prohibitive load factors. In less severe turbulence
there are no airspeed restrictions, but maneuvering
should be restricted in proportion to the degree of tur-
bulence. In adverse weather, engine surge and flameout
can be caused by one or more of the following factors:
penetration of cumulus buildups having a high liquid

MAXIMUM SPEED

325 KNOTS—IAS
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be maintained at 250 knots IAS or above to lessen the
possibility of inlet duct icing due to suction effect.

4. If icing conditions are encountered at freezing
atmospheric temperatures, immediate action should be
taken as follows: change altitude rapidly by climb or
descent in layer clouds, or vary course as appropriate
to avoid cloud formations; reduce airspeed (in freezing
air) to minimize rate of ice buildup; maintain close
watch of exhaust gas temperature and reduce engine
rpm as necessary to prevent excessive exhaust gas tem-
perature.

THUNDERSTORMS

content, engine icing of either nose cowl or inlet guide
vanes, turbulence associated with penetration resulting
in high angles of attack (+ 9 degrees or more) and thus
causing marginal engine performance, and reduced
surge margin above 40,000-feet with poor air distribu-
tion across the face of the compressor. If the storm can-
not be avoided, the engine anti-icing system should be
turned on prior to weather penetration and the EGT
gages should be monitored continuously. If ice has
already commenced to build up before the anti-icing
system is turned on, reduce the throttle setting to mini-
mize the danger of internal engine damage until all ice
has been dissipated or ingested by the engine. When the
presence of ice is no longer evident, check the engine at
idle, then advance the throttle to any desired setting.

CAUTION
PP PP OPPEPPEE

" A A A

Flying in turbulence or hail may increase
inlet distortion. At higher altitudes this dis-
tortion can result in engine surge and possible
flameout. However, normal air restarts may be
accomplished as outlined in Section III, Emer-
gency Procedures.
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APPROACHING THE STORM.

Prepare the airplane as follows before entering the
storm.: :

1. Adjust power to obtain a recommended penetration
speed of 250 knots IAS. If higher airspeeds are desired,
do not exceed the following:

With eny tip tank fuel
With nzo tip tank fuel
2. Pitot heat swirch—ON.
3. Anti-ice switch—EFLIGHT; windshield heatswicch
—NORMAL.

275 knots JAS
325 knots IAS

1F-89J-1

Section IX

4, Flight computer altitude switch—OFF.

5. Tura cockpit lights {and thunderstorm lights on
Group 45 and subsequent airplanes) to full brightness.

6. Autopilot—Disengage.

7. Flight instruments—Check for proper operation.

8. Alert crew.

9, Safety belt—Tighten; shoulder harness—Lock,

10. Seat—Adjust for proper head clearance.

11. Loose equipment—Secure.

12. Turn off radic equipment not being used or ren-
dered useless by static,

NIGHT FLYING

Night flying in this airplane is accomplished in the
same manner as day flight, with the following addi-
ticnal information.

. CAUTION ;

® ‘Taxi light does not light area near the wing
tips. Be on the alert for other airplanes, crew
chief stands, and other hazards in the rtaxi
and takeoff areas.

@ After takeoff, check altimeter, vertical veloc-
ity indicator, and airspéed indicator, o en-
sure positive climb and acceleration.

Note

Prior to landing, visual check of main gear
down can be accomplished by wrning landing
lights on in the rerracted position.

COLD WEATHER PROCEDURES

BEFORE ENTERING THE AIRPLANE.

Check to see that the following items have been ac-
complished:

1. MB-1 rocker fins—Extended and ice accumulations
removed.

2. Airplane covers removed.

3. Plugs removed from engine air inteke ducts, ex-
haust nozzles, and engine nacelle doors.

4, Visual check of bottom scction of front stator
blades for evidence of ice. Engine hear on shurdown
will melt ice accomulated on previous flight. Melted
jce will then refreeze in the lower section of the front
stator and rotor blades. An artempted engine start will
result in starter failure. If ice is suspected, check the
engine for freedom of rotation. If engine is not free,
external heat must be applied 1o forward engine sec-
tion to melt the ice. Start engine as soon as possible
after heat application to remove all moisture before
refreezing can occur.

5, Wing flap servo followup screw and shaft cleaned
of excessive 0il and grease,

Note

® Excessive oil or grease on this mechanism can
cause shaft to bind in screw and move the
servo valve spool to partially restrice hy-
draulic flow to flap motor, causing abnor-
mally slow movement of flaps.

® During wet and freezing weather, an accumu-
lation of moisture in the speed brake hinge
areas, leading edges, and inner surfaces, and
on the flap actuator screws may impair op-
eration of these systems. To reduce the possi-
bility of malfunction because of freezing, re-
move as much moisture as possible from these
areas.

6. All ice removed from fuel tank vents, static air
sources, and pitot tubes,

7. Ice and snow removed from nose wheels to pre-
vent shimmy.

8. Fuel filters and draincocks checked for freedomn
from ice, and heated, if necessary, to drain condensate.
9. Oil tanks preheated, if temperatute is —45°C
(—49°F) or lower, to reduce starter loads and assure
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proper lubrication; however, cold engine starts can be
made if operations warrane,

10. Shock struts checked for proper inflation, and
dirc and ice remnoved.

caution 3

lce should not be chipped away hecause the
airplane may be damaged. Check rhar warer
resulting from ice removal does not refreeze
on airplanc sucfaces, especially on cootrol sur-
face hinge lines.

11. All snow and ice accumulations removed prior
to flighr.

WARNING

Snow and ice that accumulate on the airplane
on the ground seriously affect the airplane’s
flight performance and alter handling charac-
teristics. Thoese accumulations result in longer
takeoff distance requirements, increased seall
speeds, poor clitnbour performance, and a
vibration in flight that could resulr in an
acrident.

(2. Canopy jettison system, seat alr, and airbrakes
serviced before each flight at temperatures helow
—35°C (- 31°F).

BEFORE STARTING ENGINES.

1. Pilot’s scar—Adjusted as desired. At temperatures
below —35°C (—31“F}, heat must be applied to the
seat mechanism before che seat can be adjusted.

2. Hydraulic handpump handle—Insiall in pump. In
{light, the radar observer may nat be able to reach the
handle in its stowed position because of his heavy arctic
clothing.

3. Hydranlic supplemental pump—Check.

Note

Under some conditions of extreme subzero
temperatures, difficuley in maintaining normal
hydraulic pressure during supplemental hy-
draulic pump check may oceur, Operation of
the pump for from 3 to 3 minutes should
provide normal pump operation.

4. In extremely low temperatures, below —40°C
(-—40°F}, apply heat to the back side of the lunding
gear handle mechanism to clear any ice from the sclee-
tor valve cahle and prevent possible cable slippage.

9-16

1F-89J-1

STARTING ENGINES.

Follow normal starting procedure cutlined in Section
1I. When the engine reaches 10% rpm, open the throt-
tle halfway and return to 1DLE, This additional move-
ment of the throttle loosens any connections rthat have
become stiff, but docs not alier the fuel flow. O pres-
sure may be high afrer starting cold engines. T'his is
not daogerons unless the pressure remains high. Delay
talceoff naril the pressure drops to normal.

g CAUTION 4

When ambient temperature is 0°C (32°F}) or
below, have hot air from a porrable heater
blown into the cagine air intake ducts and
exhaust pozzies for 10 w 15 minutes. This
procedure prevents the starter-generator unit
from being damaged due to ice seizure of che
COMPressor rotor.

GROUND TESTS.

Because of increased air density at low ambient tem-
peratures, thrust developed at all engine speeds is
greater than normal. For ground iests ar low tempera-
tures use the following procedures:

1. Generator—Check output and make all checks
requiring electrical power before having  external
power disconnected.

2. Cabin heat, windshield heat, and canopy defog—
As required.

M
L b b

‘T'o prevent cracking of the windshicld glass,
keep windshield heat switch at NORMAL {for
at least 1 minute before turning w EMER.
Never keep windshield heat switch at EMER
longer chan necessary.

3. Flight controls—Check operation. At tempera-
tures helow —35°C (--31°L), operate flight controls
three or four times during engine rupup uvnril flight
conirols operate freely and easily,

% CAUTION 4

At very low temperamures, hydravlic packing
may fuil and cause hydraulic leaks, Have
grouud personnel check flight control mech-
anism uccess doors for signs of excessive
leakage.

LA AL

4. Wing flaps—Check operation.
5. Speed brakes—Check operation and cycle several
times 1o assure free mavement.
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Note

During wet and freezing weather, an accumu-
lation of moisture in the speed brake hinged
areas and inner surface may cause the speed
brakes to freeze in a closed position. To re-
duce this possibility under these conditions,
open the speed brakes prior to taxiing and
leave in the OPEN position while taxiing.
Prior to takeoff, cycle the speed brakes two
or three times to permit accumulated water to
drain.

6. Instruments—Check operation. Flight instruments
require approximately 2 minutes for warmup.

WARNING

In cold weather, make sure that all instru-
ments have warmed up sufficiently to ensure
normal operation. Check for sluggish instru-
ments during taxiing.

TAXIING INSTRUCTIONS.

When taxiing in cold weather, observe the following
precautions:
1. Avoid taxiing in deep snow because taxiing and
steering is very difficult, and the brakes may freeze.
2. Taxi very slowly on icy or wet surfaces; the air-
plane is difficult to control during a skid. Use the
steerable nose wheel to maintain directional control.

0
>
e
=
0
r4

Under freezing conditions use caution when
actuating nose wheel steering on taxiing out
of parking area or after landing as nose wheel
may be frozen in deflected position.

Section IX

Note

The airplane has a strong tendency to
“weather vane” when taxiing on ice. Use the
nose wheel steering system to maintain di-
rectional control.

3. To preserve the battery, use only essential elec-
trical equipment while taxiing at low engine speeds.

4. When taxiing behind another airplane on icy
taxiways, allow enough distance between airplanes for
safe stopping and to prevent icing of the airplane sur-
faces by melted snow and ice in jet blast of preceding
airplane.

5. When fine powdered snow is on the taxiway, the
preceding airplane’s jet blast will cause a large blind-
ing cloud of flying snow; therefore, the distance be-
tween airplanes must be increased for visibility.

6. Minimize taxi time to conserve fuel and to re-
duce amount of fog generated by jet engines.

7. At very low temperatures, operate flight controls
frequently.

BEFORE TAKEOFF.

When the taxiway is covered with ice, a full power
check may not be possible before takeoff because the
airplane may slip on the ice. In this case, the power
check can be made at the start of the takeoff run by
opening the throttles rapidly and turning on the after-
burners. If afterburners do not ignite on both engines,
discontinue takeoff. Very low temperatures do not
appreciably affect rudder and elevator operation. How-
ever, at temperatures below —35°C (—31°F), the ai-
lerons become stiff and should be cycled several times
before takeoff to ensure easy movement.

1. Anti-icing system—TAKE-OFF if necessary.

WARNING

During takeoff the anti-icing switch should
not be used in the FLIGHT position unless
the runway will allow a 20 to 25 percent
longer run than required for a normal takeoff.
This is due to the reduction of engine thrust
caused by anti-icing hot air being bled (at a
very high rate) from the 1lth stage of the
engine compressors whenever the anti-icing
system is used with the switch placed in the
FLIGHT position.

2. Fuel filter de-ice switch—Hold at each position
for approximately 10 seconds to remove any accumu-
lation of ice.

TAKEOFF.

At the start of the takeoff run, advance the throttles
rapidly and turn on afterburpers to make power
check. If afterburner on either engine does not ignite,
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do not take off. After a takeoff from a snow or slush
covered field, operate the landing gear, wing flaps,
and speed brakes several times to remove slush and
snow that might cause these units to freeze in the
streamlined positions.

CAUTION

Do not exceed landing gear and flap struc-
tural airspeed limitations.

Arctic flight tests have shown that light frost accumu-
lations have no effect on takeoff and disappear at
250 knots IAS.

WARNING

Depending on the weight of snow and ice
accumulated, takeoff distances and climbout
performance can be seriously affected. The
roughness and distribution of the ice and
snow could wvary stall speeds and character-
istics to an extremely dangerous degree. Loss
of an engine shortly after takeoff is a serious
enough problem without the added, and
avoidable, hazard of snow and ice on the
wings. In view of the unpredictable and un-
safe effects of such a practice, the ice and
snow must be removed before flight is at-
tempted.

DURING FLIGHT.

Flight characteristics are unchanged by arctic condi-
tions except for aileron stiffness at temperatures
below —35°C (—31°F). The ailerons should be oper-
ated periodically throughout the flight if these tem-
peratures are encountered. If only the left hydraulic
system is operating, the rudder should also be oper-
ated periodically. Turn on de-icing and anti-icing
systems as needed. Check all instruments since some
instruments may be unreliable at low temperatures.
Prior to penetration, fuel filter de-icing should be
used for 10 seconds.

Nofte

Engine fuel control icing may result in a
‘flameout. This type of icing will be detected
by fluctuation of the fuel flowmeter indicator.

APPROACH TO PATTERN.

At temperatures below —35°C (—31°F), operate the
ailerons several times before entering the pattern to
ensure smooth and easy operation. Follow normal
pattern and approach procedures, but allow for longer
approach than normal because high thrust at low
temperature results in a flatter glide. Wing flap ex-
tension requires 2 seconds longer than normal, and
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retraction requires 7 seconds longer than normal at
—G65°F. Speed brake operation is essentially the same
at all temperatures (1.5 seconds additional time 1is
required to open or close speed brakes at —G65°F).
Landing gear extension and retraction requires 2
seconds longer than normal at —G65°F; however,
emergency extension requires 25 seconds longer than
normal.

Note

@® When making GCA approaches during arctic
operations, decrease power settings about
3 percent because of increased thrust at
low temperatures.

@® Actuate the canopy defogging system for
approximately 10 minutes prior to descent
from altitude.

@® On initial approach use alcohol on each en-
gine for 10 seconds.

LANDING.

CAUTION

:

Operation of anti-icing system during landing
affords protection against icing conditions but
causes loss of thrust. If a go-around is neces-
sary, the anti-icing switch may remain in the
FLIGHT position only if two engines with
maximum thrust and afterburning are avail-

able.

For minimum landing roll on wet or icy runways, both
the wing flaps and speed brakes should be fully ex-
tended during landing roll, and the right engine should
be shut down immediately after three wheel contact.
Open the speed brakes after main gear touches down
and leave extended until after turning off runway.
The aerodynamic drag of the wing flaps and speed
brakes partially offsets the decreased braking efficiency
experienced when landing on wet and icy runways and
the thrust eliminated by shutting down the idling
right engine will aid in reducing the landing roll.
Apply brakes carefully and intermittently after touch-
down. If the airplane has snow-and-ice tires, apply
brakes carefully and intermittently after touchdown
to prevent tread from filling and glazing over. Glaz-
ing reduces braking effectiveness on icy runways, and
landing ground roll distances may be increased as
much as 100 percent more than the distances shown
in the Landing Distance Charts shown in Appendix IL

BEFORE LEAVING AIRPLANE.

Check that the ground personnel perform the fol-
lowing:

1. Service airplane as soon as possible.

2. Remove dirt and ice from shock struts.

3. Clear snow and ice from nose wheel.
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4. Service canopy jettison system and airbrake bot-
tle if temperature is below —35°C (—31°F) and the
airplane is to be used for another flight.

5. Check flight control access doors for signs of
excessive hydraulic leakage.

6. Install plugs in engine air intake ducts, exhaust
nozzles, and engine nacelle doors.

7. Cover pitot tubes and all static air sources.

HOT WEATHER

Takeoff rolls are longer in hot weather because engine
performance is decreased by the lower air density.
Landing rolls in hot weather are also longer because of
the lower air density. Added precaution should be
taken to protect rubber and plastic parts of the airplane
from damage by excessive heat.

BEFORE ENTERING THE AIRPLANE.

Check tires for blisters, abrasions, proper inflation and
excessive wear. Be sure external ground cooler is
disconnected.

TAKEOFF.

Anticipate a longer takeoff distance than normal. Re-
fer to Appendix II for takeoff distances.

Section IX

8. Check fuel pumps, filters, and draincocks for
ice and drain condensate within 30 minutes after
StOPplng engmes.

9. Bleed and recharge engine screen compressor.

10. Install covers on wings, empennage, and canopy.

11. Remove batteries and store in a heated room if

layover of several days is anticipated, or if temper-
ature is below —29°C (—20°F).

PROCEDURES

AFTER TAKEOFF.

Be sure to maintain specified climbing airspeed, cor-
recting maximum rates of climb for temperature
effects. Refer to Climb Charts in applicable Appendix.

LANDING.

Anticipate longer landing distances and use minimum
wheel braking to prevent overheating of brakes.
Refer to Appendix II for applicable landing distance
chart.

BEFORE LEAVING AIRPLANE.

Be sure canopy is protected from direct rays of the
sumn.

DESERT PROCEDURES

When operating under desert conditions, the normal
hot weather procedure is followed. In addition, pre-
cautions must be taken to prevent external abrasion
of the airplane surfaces and to keep sand and dust
from entering the airplane systems.

BEFORE ENTERING AIRPLANE.

1. Check exposed shock struts and actuating cyl-
inders for dust and sand. Have them cleaned if neces-
sary.

2. Check all air intakes for sand and dust.

3. Check wheel brake disks for excessive abrasion.

BEFORE TAKEOFF.

Do not run engines during a dust or sand storm unless
absolutely necessary. Before engine runup, position

the airplane so it will not receive dust from, or blow
dust on, other airplanes.

TAKEOFF.

Avoid takeoff in blowing dust or sand.

BEFORE LEAVING AIRPLANE.

Close and seal the canopy during dust or sand storms,
and check that ground personnel perform the fol-
lowing:

1. Cover canopy to prevent sand abrasion.

2. Cover all air intakes and ducts as soon as possible
after landing.
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APPENDIX 1

PERFORMANCE DATA
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INTRODUCTION.

The Appendix consists of four sections—Appendixes
I through IV. Appendix I provides the pilot with
explanations of how to use the flight performance
charts, flight planning data, takeoff and landing data
cards, sample problems, airspeed, compressibility tem-
perature correction, density altitude and relative wind
charts. Two types of performance charts are included:
profile-type charts for maximum range, endurance, and
continuous power operation, and graphical charts for

takeoff, climb, nautical miles per 1000 pounds of fuel,
descent and landings. The performance charts in Ap-
pendix I are sample charts and should not be used for
flight planning. Refer to Appendix II for performance
data applicable to all airplane configurations for take-
off, minimum distance climb, descent and landing.
Refer to Appendixes III and IV for flight performance
data for the applicable airplane configuration.

Note
Sample charts and problems given in Appendix
I may refer to configurations no longer used on
the aircraft. The method of using charts, how-
ever, is the same, regardless of airplane con-
figuration.

PROFILE SAMPLE CHARTS.

The profile-type sample charts are a supplement to the
graphical data and help flight planning by reducing the
computations that must be made. These charts are based
on the recommended climb and cruise settings shown
on the profile for the particular configuration involved
and give direct indication of the fuel and time required
to cover a given distance if the recommended settings are
adhered to. For flight planning based on settings other
than those given on the profile charts, the graphical
charts in applicable Appendix should be used. Decreased
weight due to fuel consumption has been accounted for.

GRAPHICAL SAMPLE CHARTS.

The graphical sample charts provide detailed perform-
ance data for one- and two-engine operation. These
charts (in applicable Appendix) should be used for
flight planning when performance data not covered in
the profile charts is needed. Unless otherwise indicated,
all data pertains exactly to NACA standard ambient
temperatures but may be considered approximate for
nonstandard conditions. The CAS or Mach number
tabulated for each pressure altitude should be main-
tained for nonstandard temperatures regardless of the
deviations of other quantities from the given values,

Al-1
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except when it is necessary to use a lower CAS
value or Mach number to avoid exceeding engine
limits.

CORRECTION TABLES.

AIRSPEED CORRECTIONS.

Assuming zero instrument error, the pilot's air-
speed indicator reads correct indicated airspeed
(IAS). Corrections must be applied to IAS to
determine calibrated airspeed (CAS), equivalent
airspeed (EAS), and true airspeed (TAS). The
algebraic sum of the installation correction and
IAS equals CAS. The CAS value minus the com-
pressibility correction equals EAS, EAS divided
by the square root of the relative air density
(\/o) equals TAS. Relative air density is equal
to the ratio of the free airstream ambient density
at altitude to standard sea level density. Wind
velocity added vectorially to TAS equals ground
speed (GS). Corrections to be applied to convert
IAS to CAS are shown in the Airspeed Position
Correction Table (figure Al-1). These correc-
tions are given for values of IAS and pressure
altitude for the operating range of the clean con-
figuration; corrections for flap settings and
gross weights are also shown. Landing gear
position has no effect on airspeed readings.
Values for converting CAS to EAS are shown

in the Compressibility Correction to Calibrated
Airspeed Table (figure Al-2), which covers the
operating CAS and pressure altitude range of
the airplane. Values of the reciprocal of the
square root of the relative air density ( 1 +\/o),
used for determining TAS, are obtained from
the Density Altitude Chart (figure Al-4). The
airspeed indicator in the radar observer's cock-
pit indicates approximate TAS; therefore, only
the wind correction need be applied to determine
ground speed.

ALTIMETER POSITION ERROR CORRECTION.

This chart (figure Al-1A) is provided fo give
altimeter error correction for given airspeeds
at-various altitudes. A sample problem is in-
cluded on this chart.

AMBIENT TEMPERATURE CORRECTION.

A compressibility correction must be applied to
the temperature gage reading to obtain true am-
bient temperature. This correction is shown as

Al-2
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a function of CAS and pressure altitude in the
Temperature Correction for Compressibility Table
(figure A1-3).

EXAMPLE OF THE USE OF THE CORRECTION TABLES.

Assume the following instrument readings:

1, Altimeter 35,000 FT
2. Airspeed indicator 284 KN
3. Free air temperature

gage e

The correct airplane speed and ambient tempera-
ture are:
4. IAS (zero instrument error) 284 KN

5. Installation correction +6 KN
6. CAS 290 KN
7. Compressibility correction -18 KN
8. EAS 272 KN
9. Free air temperature gage

reading -19%¢
10. Temperature correction for

compressibility error -25°C

11. Correct ambient temperature  -44°C
At 35,000-foot pressure altitude and -44°C, the
reciprocal of the square root of the relative air
density (1 +/o) from figure Al-4 is 1.85. There-
fore, TAS is 272 x 1.85 = 503 knots.

TAKEQOFF AND LANDING CROSS WIND CHART.

A takeoff and landing crosswind chart (figure
Al1-5) enables a pilot to convert crosswind to a
component headwind down the takeoff or landing
runway. The component headwind is then used
to accurately determine takeoff ground run or
landing roll.

Use of Takeoff and Landing Crosswind Chart.

When wind direction and velocify and runway
heading are known, the component headwind
down the takeoff or landing runway can be de-
termined from the takeoff and landing crosswind
chart, With a wind from 305 degrees at 37 knots
veloeity and using runway 27, the chart is
entered at (305° - 207°%) 35-degree angle and 37-
knot wind velocity. Reading fo the left the com-
ponent headwind down the takeoff or landing
runway is found to be 30 knots.

USE OF PERFORMANCE CHARTS.

Changed 15 October 1963
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TAKEOFF DISTANCE CHARTS.

The Takeoff Distance Charts (figures A2-1 through
A2-6) show takeoff distances (ground roll and tfotal
distance to clear a 50-foot obstacle) as a function
of gross weight, pressure altitude, wind velocity,
and ambient temperature for a dry, hard-surfaced
runway. Gross weight, wind velocity, and ambient
temperature are always known factors; the pres-
sure altitude of the field can be determined by
setting the altimeter to 29.92 (sea level standard
day pressure in inches of mercury). The charts
show data for two-engine takeoffs with maximum
or military power, using the normal procedure
given in Section II. If an engine fails during
military power takeoff, afterburning on the opera-
ting engine should be started immediately or the
takeoff discontinued. Military power data may be
used to estimate adequate field length if after-
burners fail during takeoff.

Changed 15 October 1963
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Note

® The data presented in the Takeoff Distance
Charts take into account ground effect.
Ground effect, in general, refers to a
reduction in the overall drag of an air-
plane when operated close to the ground.
The degree of drag reduction will vary
with distance of the wing or supporting
surface from the ground, being greafest
when the wing is at ground level and
will have, for all practical purposes,
disappeared when the wing is one half
the wing span above the ground. The
reduction in drag is also greatest at
low velocities and becomes a lesser
reduction as velocity increases.

A1-2A/A1-2B
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INTRODUCTION.

The Appendix consists of four sections—Appendixes
I through IV. Appendix I provides the pilot with
explanations of how to use the flight performance
charts, flight planning data, takeoff and landing data
cards, sample problems, airspeed, compressibility tem-
perature correction, density altitude and relative wind
charts. Two types of performance charts are included:
profile-type charts for maximum range, endurance, and
continuous power operation, and graphical charts for

takeoff, climb, nautical miles per 1000 pounds of fuel,
descent and landings. The performance charts in Ap-
pendix I are sample charts and should not be used for
flight planning. Refer to Appendix II for performance
data applicable to all airplane configurations for take-
off, minimum distance climb, descent and landing.
Refer to Appendixes III and IV for flight performance
data for the applicable airplane configuration.

Note
Sample charts and problems given in Appendix
I may refer to configurations no longer used on
the aircraft. The method of using charts, how-
ever, is the same, regardless of airplane con-
figuration.

PROFILE SAMPLE CHARTS.

The profile-type sample charts are a supplement to the
graphical data and help flight planning by reducing the
computations that must be made. These charts are based
on the recommended climb and cruise settings shown
on the profile for the particular configuration involved
and give direct indication of the fuel and time required
to cover a given distance if the recommended settings are
adhered to. For flight planning based on settings other
than those given on the profile charts, the graphical
charts in applicable Appendix should be used. Decreased
weight due to fuel consumption has been accounted for.

GRAPHICAL SAMPLE CHARTS.

The graphical sample charts provide detailed perform-
ance data for one- and two-engine operation. These
charts (in applicable Appendix) should be used for
flight planning when performance data not covered in
the profile charts is needed. Unless otherwise indicated,
all data pertains exactly to NACA standard ambient
temperatures but may be considered approximate for
nonstandard conditions. The CAS or Mach number
tabulated for each pressure altitude should be main-
tained for nonstandard temperatures regardless of the
deviations of other quantities from the given values,

Al-1
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except when it is necessary to use a lower CAS value or
Mach number to avoid exceeding engine limits.

CORRECTION TABLES.
AIRSPEED CORRECTIONS.

Assuming zero instrument error, the pilot’s airspeed
indicator reads correct indicated airspeed (IAS). Cor-
rections must be applied to IAS to determine calibrated
airspeed (CAS), equivalent airspeed (EAS), and true
airspeed (TAS). The algebraic sum of the installation
correction and IAS equals CAS. The CAS value minus
the compressibility correction equals EAS. EAS divided
by the square root of the relative air density (\/0)
equals TAS. Relative air density is equal to the ratio of
the free airstream ambient density at altitude to stand-
ard sea level density. Wind velocity added vectorially
to TAS equals ground speed (GS). Corrections to be
applied to convert 1AS to CAS are shown in the Air-
speed Position Correction Table (figure Al-1). These
corrections are given for values of IAS and pressure
altitude for the operating range of the clean config-
uration; corrections for flap settings and gross weights
are also shown. Landing gear position has no effect on
airspeed readings. Values for converting CAS to EAS
are shown in the Compressibility Correction to Cali-
brated Airspeed Table (figure A1-2), which covers the
operating CAS and pressure altitude range of the air-
plane. Values of the reciprocal of the square root of
the relative air density (1-+/0), used for determining
TAS, are obtained from the Density Altitude Chart
(figure Al-4). The airspeed indicator in the radar ob-
server’s cockpit indicates approximate TAS; therefore,
only the wind correction need be applied to determine
ground speed.

AMBIENT TEMPERATURE CORRECTION.

A compressibility correction must be applied to the
temperature gage reading to obtain true ambient tem-
perature. This correction is shown as a function of
CAS and pressure altitude in the Temperature Correc-
tion for Compressibility Table (figure Al-3).

EXAMPLE OF THE USE OF THE CORRECTION TABLES.
Assume the following instrument readings:

1. Altimeter 35,000 FT'
2. Airspeed indicator 284 KIN
3. Free air temperature gage —19°C

The correct airplane speed and ambient temperature
are:

4. IAS (zero instrument error) 284 KN
5. Installation correction +6 KN
6. CAS 290 KN
7. Compressibility correction —18 KN
8. EAS 272 KN
9. Free air temperature gage reading —19°C

. 10. Temperature correction for com-
pressibility error —25°C
11. Correct ambient temperature —44°C

Al-2
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At 35,000-foot pressure altitude and —44°C, the recip-
rocal of the square root of the relative air density
(1+/0) from figure Al-4 is 1.85. Therefore, TAS is
272 X 1.85 = 503 knots.

TAKEOFF AND LANDING CROSSWIND CHART.

A takeoff and landing crosswind chart (figure Al-5)
enables a pilot to convert crosswind to a component
headwind down the takeoff or landing runway. The
component headwind is then used to accurately deter-
mine takeoff ground run or landing roll.

Use of Takeoff and Landing Crosswind Chart.

When wind direction and velocity and runway heading
are known, the component headwind down the takeoff
or landing runway can be determined from the takeoff
and landing crosswind chart. With a wind from 305
degrees at 37 knots velocity and using runway 27, the
chart is entered at (305°—207°) 35-degree angle and
37-knot wind velocity. Reading to the left the com-
ponent headwind down the takeoff or landing runway
is found to be 30 knots.

USE OF PERFORMANCE CHARTS.

TAKEOFF DISTANCE CHARTS.

The Takeoff Distance Charts (figures A2-1 through
A2-6) show takeoff distances (ground roll and total
distance to clear a 50-foot obstacle) as a function of
gross weight, pressure altitude, wind velocity, and am-
bient temperature for a dry, hard-surfaced runway.
Gross weight, wind velocity, and ambient temperature
are always known factors; the pressure altitude of the
field can be determined by setting the altimeter to 29.92
(sea level standard day pressure in inches of mercury).
The charts show data for two-engine takeoffs with
maximum or military power, using the normal pro-
cedure given in Section II. If an engine fails during
military power takeoff, afterburning on the operating
engine should be started immediately or the takeoff dis-
continued. Military power data may be used to estimate
adequate field length if afterburners fail during takeoff.

Note

@® The data presented in the Takeoff Distance
Charts take into account ground effect.
Ground effect, in general, refers to a reduc-
tion in the overall drag of an airplane when
operated close to the ground. The degree of
drag reduction will vary with distance of the
wing or supporting surface from the ground,
being greatest when the wing is at ground
level and will have, for all practical purposes,
disappeared when the wing is one half the
wing span above the ground. The reduction
in drag is also greatest at low velocities and
becomes a lesser reduction as velocity in-
creases.
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@ Takeoff with military power will result in a
fuel saving of only 250 pounds. This fuel sav-
ing will result in an increased range of only
25 nautical miles. The slight increase in range
must be weighed against the additional risks
involved in military power takeoffs.

Single-engine maximum power takeoff data is also
included to determine the required takeoff distance
when power on one engine is lost during takeoff (see
Section I11). If the takeoff technique used is different
from that specified in Section II, the distances will
differ from those shown in the charts. A deviation of
5 percent from the airspeeds in Section II will result in
a distance deviation of 10 percent or more.

Use of Takeoff Distance Charfs.

The Takeoff Distance Sample Chart shows a maximum
power takeoff at an ambient air temperature of
15°C, pressure altitude of 2000 feet, gross weight of
40,000 pounds, and a 20-knot headwind. This results
in a ground roll of 2700 feet and a total distance of
3600 feet to clear a 50-foot obstacle.

CRITICAL FIELD LENGTH CHART.

The Critical Field Length Chart (figure A2-7), in con-
junction with the Refusal Speed Chart (figure A2-8),
can be used to determine a course of action if an en-
gine fails at any point during the takeoff ground run
for any combination of critical field and runway
lengths. For example, comparison of the critical field
length with the runway length available indicates the
following takeoff limitations:

Runway Length Greater Than Critical Field Length.

1. At engine failure speeds below refusal speed:
If the runway is longer than necessary for one-
engine takeoff, the pilot has the option of either taking
off or stopping. If the runway is shorter than neces-
sary for one-engine takeoff, pilot must stop.

2. At engine failure speeds above refusal speed,
pilot must take off, as stopping within the limits of
the runway is impossible.

Critical Field Length Greater Than Runway Length.

1. At engine failure speeds below refusal speed,
pilot must stop, as takeoff within the limits of the
runway is impossible.

2. At engine failure speeds above refusal speed,
takeoff and stopping within the limits of the run-
way are both impossible.

Use of Critical Field Length Charts.

The Critical Field Length Sample Chart shows a
maximum power takeoff with ambient air temper-
ature of 15°C, a pressure altitude of 2000 feet, a
gross weight of 40,000 pounds, and a 20-knot head-
wind. These conditions indicate a critical field length
of 4700 feet. According to the Takeoff Distance Chart
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(A2-5) for one-engine takeoff, the runway length re-
quired for one-engine takeoff is 7500 feet. If the
available runway length is 7000 feet, the refusal
speed is found to be 115 knots IAS. Thus, the
available runway length is greater than the critical
field length but shorter than necessary for one-engine
takeoff. Under these conditions, if the speed at the
point of engine failure is less than 115 knots IAS,
the pilot should stop the airplane rather than attempt
a one-engine takeoff; if the speed at the point of engine
failure is greater than 115 knots IAS, the pilot should
take off, as stopping within the limits of the runway
would not be possible.

REFUSAL SPEED CHART.

The Refusal Speed Chart (figure A2-8) shows the
maximum speed at which engine failure permits
stopping at the end of the runway. It is based on nor-
mal takeoff procedure and a dry hard-surfaced runway.

Use of Refusal Speed Charts.

The Refusal Speed Sample Chart shows a maximum
power takeoff at a gross weight of 40,000 pounds
and a pressure altitude of 2000 feet with an am-
bient air temperature of 59°F and a 7000-foot run-
way. The resulting refusal speed is 115 knots.

VELOCITY DURING TAKEOFF GROUND RUN
CHARTS.

The Velocity During Takeoff Ground Run Charts (fig-
ures A2-9 and A2-10) are based on normal operating
procedures as specified in Section II and show the
relationship between indicated airspeed and distance
traveled during takeoff ground run on a dry hard-
surfaced runway. These charts are useful for checking
takeoff acceleration by reference to a go-no-go marker
located a known distance from the end of the runway.
This is determined by subtracting distance remaining
at go-no-go marker from runway available. On an odd
length runway, one half of the odd figure over exact
thousands of feet must be added to the distances shown
on the markers to determine the actual distance remain-
ing. This distance is used to enter Velocity During
Takeoff Ground Run Charts (figures A2-9 and A2-10)
to determine go-no-go speed. Since acceleration check
marker is 2 markers short of go-no-go marker, the
acceleration check speed is determined at a distance
2000 feet less than go-no-go distance.

Use of Velocity During Takeoff Ground Run Charts.

Enter the chart at the applicable gross weight of the
airplane. Read over to the base line, then proceed
vertically downward to the required takeoff ground
run distance as determined from the Takeoff Distance
Charts (figures A2-1 through A2-6). From this point,
trace a curve parallel to the guide lines until it inter-
sects the distance being used as a check point. This
point shows the velocity which should be attained ‘at
that distance. In the Velocity During Takeoff Ground
Run Sample Chart, the takeoff gross weight is 42,000

Al-3
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CRITICAL FIELD LENGTH
MAXIMUM POWER _
MODELE WITH OR WITHOUT EXTERNAL STORES ENGINE(S): (2) J35-35
DATA BASIS: FLIGHT TEST FUEL GRADE: JP-4
FUEL DEMSITY: 6.5 LB/US GAL

DATE: 17 SEPTEMBER 1957
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CRITICAL FIELD LENGTH — 1000 FEET
CRITICAL FIELD LENGTH— 4600 FT

REMARKS:

ALL WALUES SHOWMN ©OM CHART ARE BASED ON DRY HARD-SURFACE RUNWAY, 30-DEGREE FLAPS, AND SPEED

BRAKES INOPERATIVE.
THREE SECOMDS ALLOWED FOR PILOT RECOGNITION OF ENGINE FAILURE: AT THE END OF THE THREE

3 SECOMDS, THROTTLES ARE CUT AND BRAKES APPLIED.
3. ENGINE INLET SCREENS EXTENDED.

SAMPLE CHART
DO NOT USE FOR
FLIGHT PLANNING.

Sample.
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REFUSAL SPEEDS

MAXIMUM POWER
ENGINE(S): (2) J35-35

MODEL: F-89J
A A DS ELCRI IEoT WITH OR WITHOUT EXTERNAL STORES e
DATE: 17 SEPTEMBER 1957 FUEL DENSITY: 6.5 LBE/US GAL
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8 a0 <, DO NOT USE FOR
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REMARKS:

1. ABOVE VALUES ARE BASED ON DRY HARD-SURFACE RUNWAY, USING SPECIFIED MNORMAL
TAKEOFF PROCEDURE UP TO POINT OF ENGINE FAILURE AND OPERATION IN
ACCORDAMNCE WITH SECTION Il AFTER ENGINE FAILURE.

2. ENGINE AIR IMLET SCREENS EXTENDED.

A5k

Sample.
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VELOCITY DURING TAKEOFF GROUND RUN

MAXIMUM POWER

MODEL: F-89J WITH OR WITHOUT EXTERNAL STORES ENGINE(S): (2) J35-35
DATA BASIS: FLIGHT TEST FUEL GRADE: JP-4
DATE: 17 SEPTEMBER 1957 FUEL DENSITY: 6.5 LB/US GAL
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1. VELOCITIES SHOWN WILL BE OBTAINED WHEN TAKEOFF IS IN ACCORDAMNCE WITH SPECIFIED NORMAL PROCEDURE.
2. ENGINE AIR INLET SCREENS EXTENDED.
JAAE
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pounds, the required rakeoff distance ar maximum
power is G000 feet, and the distance from the starc of
the takeoff run to the acceleration check point is 2300
feet, The resuliing velocity at the check point is 91
knots 1AS, and the wmkeoff velocity is 132 knots TAS.

MINIMUM DISTANCE CLIMB CHART.

Depending on gross weight and power setting, mini-
mum distance climb {maximum aagle of climb) at low
altitudes may be obtained at the applicable airspeeds
“shown in figure A2-11.

Use of Minimum Distance Climb Chart.

Enter the chart (figore A2-11) at the intended gross
weight and read up to the proper intersecting thrust
line. From the point of intersection of gross weight and
thruse lines, follow to the left and read minimum dis-
tance climb airspeed from the lefr side of the chart. For
a climb following takeoff, initial climb weight is the
takeoff gross weight mipus the 900-pound wkeoff fuel
allowance.

BEST CLIME CHARTS.

The Best Climb Charts (see Best Climb Charts for ap-
plicable configuration) show climb performance in
terms of fuel, time, air distance, rate of climb, and climb
CAS necessary to attain this performance. Data is given
for climbing with two engines at maximum, military,
and normal power, and with one engine at maximum
and military power. The fuel, rime, and air distance
valugs shown include the effects of kinetic energy
change and weight reducrion during climb, but do not
include any allowance for start, takeoff, or acceleration.
Time and distance are plotted against gross weight with
guide lines to show the reduction in gross weight dur-
ing climb due to fuel consumprion. In most cases, three
charts are provided for each configuration and power
serting: these include two Best Climb Performance
Charts (one plotted against distance, the other plotted
against time) and one Best Climb Speed Chart (show-
ing rate of climb and best climb CAS).

Use of Best Climb Charts.

-To obtain the desired data from the Best Climb Per-
formance Charrs, enter the proper climb chart (see
Best Climb Charts for applicable configuration) at the
gross weighr and altirnde ac start of climb and note the
time (or distance) and fuoel used ar this point. From
this initial peint, trace 2 curve parallel to the guide
lines until it intersects the desired altitude at end of
climb. Note the time (or distance) and fuel used at
this iatersection. The difference between the initial and
final time is the time required to climb. The difference
between the initial and final values far distance and
for fuel used gives, respectively, the distance traveled
and fuel used in climb, Since time, distance, and fuel
used in climb are zero at sea level, these values may he
read directly for climbs starting at sea level. 1t mmust
be kept in mind, however, that for a climb following
takeoff, the initial climb weight is the takeoff gross

1F-89J-1
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weight minus the 906-pound takeoff fuel allowance,
The Best Climb Performance Sample Chart shows the
fuel used and time to climb from 10,000 feet to 35,000
feet wsing military power with pylon tanks and a
gross weight of 41,000 pounds at start of climb. Rate
of climb and best climb CAS may be obtained directly
from the Best Climb Speed Charts.

TAKEQOFF DATA CARD.

A Takeoif Data Card (TAKEQOFF AND LANDING
DATA CARD) is to be completed before each flight.
The purpose of the takeoff data card is to familiarize the
pilot with emergency procedures 10 be followed in the
event of engine failure or other emergencies which
may occur on takeoff. Critical field length, refusal
speed, acceleravion checkpoint speed, and the other
information required on the takeoff datz card may
be found in the Appendix charts.

Use of Takeoff Data Card.

Assuming that the center of gravity is within limits,
the following conditions are given preparatory to com-
pleting the Takeoff Data Card thac follows:

Conditions:
Runway length {(hard surface assumed) 8000 FT
Headwind 20 KN
Runway ambient temperature 59°F
Pressure altitude 2000 FT
Gross weight 40,000 LB

Braking surface (wet, icy, dry) dry
Flaps and twim TAKEOFF

TAKEQFF AND LANDING DATA CARD

| |
i i
I CONDITIONS :
| Runway Length 8,000 FT Gross Weighe 40,000 LB |
| Headwind 20 KN Ceitical Field Length 4700 FT |
i Temperature 59°F  Flap T.O. FEriom T.O !
: Pressuce Alticude 2000 FT  Surface: Dry, Wer, Icy {
| TAKEOFF |
I Takeoff Distance— ‘
| " Noreal 2500 FI'  50-FT Obstacle 3800 Fr |
: Taiczggglsrance-— 6850 FT 50-FT Obscacle 17,200 FT |
| Refusal Speed 125 KN
| Accelerarion Check 80 KN  IAS ar 1000 Fr |
MNosewheel Liftoff !
Speed 127 KN Takeoff Speed 131 KN |
| Initial Climb $peed {Cleat 5¢ FT) 141 KN ;

Decision Faciors:

1. Crirical field length is less than runway length.

2. If engine failure occurs at a speed below refusal
speed, you should aborr the takeoff.

3. If engine failure should cccur at a speed s» ex-
cess of refusal speed, you should proceed with maxi-
mum power ofn operating engine and use engine
failure during takeoff procedure,

Al-§
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BEST CLIMB PERFORMANCE (TIME)

MILITARY POWER

MODEL: F-89J = S ENGINE(S): (2) J35-35
TWO PYLONS, ©C MB-1 ROCKETS,
DATA BASIS: FLIGHT TEST AND FUEL-ROCKET PODS FUEL GRADE: JP-4
DATE: 17 SEPTEMBER 1957 OR FUEL DENSITY: 6.5 LB/US GAL

TWO PYLONS, TWO PYLON TANKS,
AND FUEL-ROCKET PODS

50
I
45 { —
I B =
| anl B 7 L—1
el SERV -7
o 1 ¥ —'CE_CElLING =
Il | 2%
1 pl i L
i 1% [T e +
34.3 MIN 1 L 30 Y% Ed T
a5 0] T i J e il | ] ANE ]
— - 1'
: =P = | ~
/ | - | =
L] 3 o LB -
E 1} -\ 3500 & 1 N
= = \\.\ }J’ I >. i i
= ES a5
| Ji ~ / 1= =% | ]
2 | BN B — ] S| =
E 2 I <Y 2020 T~
o === i [T CRUISE AuTITUDE* ] =t
= ] FEITESI = =] ki
u I Ll FUEL USED TO CLIMBE—
= 20 i / 2550 LB (3600—1050)
e [ / USED —=<f I
~~1_ [ zs00 1&_OF § BUELL =5 = 5
TIME TO CLIMB— o ol i 20655 1] 5
28.3 MIN (34.3-6.0] i ~1 ] JAN o A 1 I
15 / — 1/ = 1
7 7 = S e o — 1
2000 J—_P__ T == ‘; —
7 125000 /1 |
4 e = 74 J AW AV 2 =
10 / —— i i — i
1500 LB — g o ey P B ]
[
A I / 7 — ]/ ALTITUDE 20,000 £f i |
= e e
2 = ] 15,000 FT
6.0 MIN S | / / / H——
L 500 LB Fd 10,000 FT
=+ 1+ [~ ; FHFF I 4 T T 14
/ I 7 = 7 5000 FT ~
. | % =i
48 46 44 42 as 36 34 32 30 28
INITIAL CLIMB WEIGHT—40,000 LB
GROSS WEIGHT—1000 LB
REMARKS:
1. FUEL CONSUMPTION INCREASED 5 PERCENT FOR SERVICE VARIATION.
2. SUBTRACT 906 POUMNDS FROM AVAILABLE FUEL TO ALLOW FOR WARMUP,
;S.EH;, SS.ED'SI'AKED'FF; ENTER CHART AT TAKEOFF GROSS WEIGHT LESS SAMPLE CHART
; DO NOT USE FOR

3. EMGINE AIR IMLET SCREEMS RETRACTED.
* OPTIMUM CRUISE ALTITUDE—MNORMAL RATED POWER.

FLIGHT PLANNING

Sample.
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NAUTICAL MILES PER 1000 POUNDS FUEL CHARTS.

Cruise data throughout the normal speed range may
be obtained from the Nautical Miles Per 1000 Pounds
Fuel Charts (see Nautical Miles Per 1000 Pounds Fuel
Charts for applicable configuration), Each chart in-
cludes specific range (nautical miles per 1000 pounds),
fuel flow (pounds per hour), and power settings
(% rpm), as well as curves of maximnum endurance and
recommended long range cruise speeds for zero wind
and, in most cases, 50-knot headwind. Specific range is
plotted against Mach aumber, with subscales of cali-
brated airspeed (CAS) and true airspeed (TAS).

Use of Navutical Miles Per 1000 Pounds Fuel
Charts.

To obtain the cruising range for a given amount of
fuel, use the following steps:

1. Select the proper chart for the airplane config-
uration and altitude.

2. Determine the average weight of the airplane for
the amount of fuel being considered.

3. Enter the graph at this average weight and the
desired Mach number, or desired power setting (%
rpm}, to obtain specific range (nautr.cal miles per 1000
pounds of fuel).

4. Multiply the specific range by the amount of fuel
{(pounds + 1000} to obrain cruising range.

5. Interpolate the approximate fuel flow and power
setting (% rpm) at the Mach mumber and average
weight.

Sample Problem. Determine the range obtainable
from 6000 pounds of fuel ac an altimde of 30,000 feet
with long range cruise speed. The long range cruise
speed is the highest of rwo speeds for a given altitude
and gross weight where 99 percent of the maximum
range is obtainable. With an initial airplane weight of
40,000 pounds and basic configuration plus pylons:

1. Select the proper chart for the airplane configu-
ration and altitade.

2. Find the average weight
6000 '\
<)
2. Eater the chart at the intersection of the zero
wind cruise line and 37,000 LB gross weight and read:

(40,000 — 37,000 LB

Specific range 100.4 N MI1/1000 LB fuel

Mach NO. 0.681

RPM 20%

wT 4000 LB/HR
4. The range is then found

( 100.4/1000 x 6000 602 N MI
5. Average speed is

Mach NO X speed of sound

(0.681 X 589) 401 KN

1F-89J-1
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6. Time in cruise

(NMI _ 602 )1.51HR0:1HR31M1N

KN 401

When wind conditions are encountered, the air nauti-
cal miles per 1000 pounds of fuel read from the chart
may be converted to ground nautical miles per 1000
pounds fuel as follows:

NMI _ . NME . Viom
ground o T 1000 LB Voir
where
Vair = airplane true airspeed
Vaound = airplane true ground speed

= Vair =+ Vw[nrl

MISSION PROFILE CHARTS.

The Mission Profile Charts {see Mission Profile Charts
for applicable configuration) show the relationship of
time, fuel, distance, and altitude to maximum range
for no-wind conditions. This relationship is based on a
mission sequence of takeoff, military power climb, and
long range cruise. The fuel curves include a 906-pound
allowance for start, taxi, and takeoff, the fuel used in
climbing to each altitude, and the fuel required for
long range cruise. The time lines include the time re-
quired for climbing to cruise altitude, but do not
include the time for start, taxi, or takeoff. The line
labeled Initial Climb Path shows the distance traveled
during the military power climb from sea level to
cruising altitude, using the climb speed schedule tabu-
lated at the lefc of the chart, The continuation of the
iniria] climb path is the cruise-climb path based on 2
constant Mach number. The approximare best cruise-

"climb altitude can be obtained by climbing at the recom-

mended milicary power schedule until the rate of climb
is 500 feet per mignute, then leveling off and setting up
the recommended power setting and Mach number. The
airplane will automatically seek the cruise-climb alti-
tude for its particalar gross weight. The initial chrotrle
serting should be mainmined ¢hroughout the remainder
of cruise-climb. For cruise at a constant altitude, the
recommended Mach number should be set up at the
intersection of the climb path and the cruvise altitude.
As the flighe. progresses, the power setting must be
decreased gradually to maintain the recommended
Mach number as fuel is consumed. As an aid to pre-
flight planning, a line of best range for constant-
altitude flight appears on the chart. 'This curve is not a
flight path, but a plot for best cruise altitude against
distance. For distances greater than those covered by the
curve, cruise-climb procedure for mazimum range
should be used. A crnise table gives recomumended
Mach numbers and approximate operating conditions
for both cruise-climb procedure and cruise at constant
altitude.
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NAUTICAL MILES PER 1000 POUNDS FUEL

30,600 FEET

MODEL: F-89/ : ENGINELS): (2) 13535
. : TWG PYLONS AND FUEL-ROCKET PODS OR
DATA BASIS: FLIGHT TEST - : : S FUEL GRADE: JP-4 _ :
DATE: 17 SEPTEMBER 1957 = - SEX PYLONS AND 600-GALLON TP TANKS "FUEL DENSITY: 535 LB/US GAL
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Appendix 1

Use of Mission Profile Charts,

The charts mav be entered with one or more of the
four range factors of time, fuel, distance, and alticude.
By entering the chart wirth the known factors, the
others may readily be determined for a na-wind con-
dition. To determine wind effect npon time, fuel, and
distance, compute the average true airspeed (disrance
+ time, no wind) and apply wind to TAS to ohtain
ground speed (GS). Then compurte the rime with wind
{distance + GS8). Reeanter the profile at the cruising
altitude and the computed time with wind to deter-
mine the fuel required with wind.

Sample Problem. Using the Mission Profile Sample
Chart, find the fuel required, time, necessary speed,
and power setting to cruise 250 N MI ar 20,000 FT
agaiast 2 headwind of 40 KN with no external load.
1, Enter at 250 N MI and 20,000 FT
to obtain fuel required (no wind)
40 MIN (0.67 HR)
75 KN
2335 KN

2. Time (no wind)
3, Calculate average TAS (250 + 0.67)
4. Apply wind to obtain GS (375 - 40)
5. Calculared rime with 40-KIN wind
{230 + 335) 45 MIN (0,75 IIR)
4. Reenter at cruise alticude at the
time with wind. Fuel required with wind 5100 LB

7. Tabular cruise speed 0.60 Mach

8. Tabular cruise power
serting

86¢% RPM (APPROX)

Note
If this flight had been made at 28,500-FT
cruising altitude (reference, rhe line of best
range at 250 N MI), the time and fuel re-
quired would have been less.

Sample Problem. Determine the maximum distaace
flyable with no external load and with 10,000 LB of
fuel and a 60-KIN headwind.

1. Enter at 10,000 LB of fuel and cbtain

maximum air distance at cruise-climb

{no wind} 850 N Mi
2. Time (no wind) ZHR 6 MIN (2.1 HR)
3. Calculared average TAS (850 - 2.1} 405 KW
4. Apply wind to abtain GS (405 — 60) 345 KN
5. Calculate distance with wind

(2.1 X 345) 725 N MI
6. Tabular cruise-climb speed (.70 Mach

INTERCEPT PROFILE CHARTS.

‘I'he Intercept Profile Charts (see Intercept Trofile
Charrs for applicable configuration) present the fuel
required to fly a given distance in 2 minimom of time,
consistent with reasonahle range capabilities. Thesc
charts are based on maximum power climb and milirary
power craise; they are similar to the Mission Profile

Al-14
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Charts and are used in the same manner. Notice, how-
ever, that use of the Intercept Profiles should be re-
stricted to flights that require a minjmum of time,
whereas the Mission Profile Charts are vsed for maxi-
mum range flights,

Use of Intercept Profile Charts.

For the proper method of using Intercept Profile
Charts, see Jse of Mission Profile Charts.

Sample Problem. Using the Intercept Profile Sample
Chart, find the fuel required, time, necessary speed
and power setring to cruise 200 N MI at 25,000 FT
against a headwind of 40 KN with no external load.

1. Enter at 200 N MI and 25,000 FT to

obtain fuel required (no wind) 5350 LB
2. Time {nc wind) 24 MIN (040 IR}
3. Calculate average TAS (200 = 0.40} 500 KN
4. Apply wind to obtain GS (500 — 40) 460 KN

3. Calculated time with 40-KN wind
(200 — 4600 26 MIN (0.435 HR)
6. Reenter at cruise altitude at the time
with wind. Fuel required with wind 5530 LI
7. Tabular cruise speed 0.51 Mach

8. ‘l'abular cruise power setting 100 RPM

Sample Problem. Determine the maximum distance
flyable with no external load and 10,000 LB of fuel and
a GO-KIN headwind.

1. Enter at 10,000 LB of fuecl and obrain
maximuam air distance at

cruise-climb (no wind) 695 N MI
2. Time (no wind) 1 HR 36 MIN (1.60 HR)
3. Calculate average TAS (695 =— 1.60) 435 KN
4. Apply wind to obrain GS (435 — 60) 3753 KN
5. Calculate distance with wind

{1.60 X 373) 600 N MI
6. Tabular cruise-climb speed 0.77 Mach

CPTIMUM RETURN PROFILE CHARTS,

The Oprimum Return Profile Charts (see Optimuam
Return Profile Charts for applicable configurarion)
show rthe minimum fuel required for maximum
distance (no wind) based on an optimum flight
path from any point within the range of the airplane
configuration, The flight path required is indicated by
the different shaded areas and the notes relative to
them, The fuel curves are based on a militaty power
climb to, and recommended cruise at, the optimum
altitude. T'he military power climb speed schedule and
recommended cruise settings arc tabulated on each
chare. No reserve for loiter, descent, or landing has
been included. The time shown at the optimum alti-
tude is cruise time only; it does not include the time
required for climb to optimum alticude or any allow-
ance for loiter, descent, or landing,.
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Use of Optimum Return Profile Charts.

The chart may be entered at the initial altitude with
either the fuel on board (to determine the distance
available) or with the distance to be flown (to deter-
mine the fuel required). The shaded area in which the
initial point falis establishes the necessary procedure,
as stated in the note relative to the area, to obtain
maximum range. The time required to fly the distance
is the rime at cruise altitzde (obtained from the pro-
file) plus the time required to climb, if necessary (ob-
tained from: the military power climb chart for the
applicable configuration). The effect of wind must be
applied to obtain the actual fuel and time to fly the
distance. A close approximation can be obtained by
considering the head or tailwiad for the time it re-
quires to complete the flight (neglecting the difference
in wind at the lower altitudes since compararively little
time is spent during the climb phase).

Sampie Problem. From the Optimum Return Profile
Sample Chart derermine the fuel and time required w
returnn to a base $00 N MI away. The airplane is at
20,000 FT with 10,000 LB of fuel on board (gross weight
= 41,525 LB). A 60-KN headwind is assumed.

1. Enter profile at 800 N MI and 20,000 FT
to establish starting peint, Fuel required
(no wind) 7950 LB
2. In this agea, note that a climb is required and a
cruise-climb procedure follawed.
3, By following the climh path guide lines, the
initial cruise altitude is found to be 31,300 FT.
1 HR. 46 MIN
5. From the military power climb chart

for pylon tank or MB-1 rocket configurarion,
time to climb 14 MIN

6. Total time (no wind; “£” + “5”) 2 HR 0 MIN

4, Cruise time (no wind)

7. Average TAS {distance -+ total rime) 400 KN
8. Average grouad speed

{TAS — headwind) 340 KIV
9, Total time with headwind (dis-

tance — average grouand speed) 2 HR 21 MIN
10. Cruise time with wind

{57 —57) 2 HR 7 MIN
11. Using the cruise time 10" on the

profile, backirack down the climb path

from the line of best range to 20,000 FT 1o

obraia fuel required with wind 0400 LB
12. Fuel remaining over base acalti-

tde (10,000 LB — 9400 LB) GO0 LB

13. Use the flight path originally determined at no
wind.
MAXIMUM ENDURANCE CHARTS.

The Maximum Endurance Charts (see Maximum En-
durance Charts for applicable configuration) show the
maximum. time available with the fuel on board when

Appendix |

loitering at a consearnt altitude. The recommended cali-
brated airspeed and the approximate operating condi-
tions are tabulated an each chart.

Use of Moximum Endurance Charts.

To determine the time available for a given amount
of fuel, enter the chart ar the amount of fuel on board
at the starc of loiter and the flight altitude and note
the initial time. Reenter the chart at the amount of fuel
on board ar the end of the endurance flight (initial
fuel on board less fuel to be used) and read the final
time. ‘The difference between the inirial and final time
is the time available to loiter at constant altitude. To
chtain the fuel required to loiter a given time, egter
the chart at the amount of fuel on board at the stare
of loiter and flight altitude and note the initial time.
Reenter the chart at time of end of loiter (initial time
less rime to loiter) and read final fuel on hoard. The
difference between the initial and final fuel on board
is the fuel required to loiter,
Sample Problem., From the Maximum Endurance
Sample Chart, determine the fuel required to loiter at
30,000 FT with no external load for 45 MIN. The fuel
on board at stare of loiter is 6000 LB {gross weight =
37,245 LB).

1. Initial time at 6000 LB and
30,000 FT

2. Final time (1:58 — 0:45)

3. Fuel on board at end of loiter

1 HR 58 MIN
1 HR 13 MIN

(1:13 at 30,000 FT) 3550 LB
4. Fuel required to Joiter

(6000 LB — 3550 LB) 2450 LB
5. Recommended loiter CAS 195 - KW

OPTIMUM MAXIMUM ENDURANCE PROFILE
CHARTS.

The Optimum Maximum Endurance Profile Charts
(see Optimum Maximum Endurance Profile Charts for
applicable coafiguration} give the maximum time in
the air with the fuel remaining, based on an optimum
flight path from any starting altitude. The flight path
required is indicated by the different shaded areas and
the notes relative to them. Time and fuel lines shown
are based on a normal power climb {(military power
climb in the case of cne-cngine operation} to best
cndurance zltitude, loiter at that alritude, and 2 maxi-
mum range descenr to sea level {no reserve for land-
ing). The climb speed schedule is tabulated ac the left
of the chart; the Ioiter speed schedule is tabulated
below the chart.

Use of Optimum Maximuvm Endurance Profile
Charts.

The chart may be entered at the initial altitude with
gither the fuel remaining (to deteemine the time avail-
able) or the time desired (to determine the fuel re-
quirement). The shaded area in which the initial point
falls establishes the flight path to be vsed, as stated in
the note relative ro the area,
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Sample Problem. From the Optimum Maximum
Endurance Profile Sample Chart, determine the
time available and the necessary flight path for
maximum endurance aloft in the pylon tank con-
figuration with 6000 LB of fuel remaining at
25,000 FT.

1. Enter profile at 25,000 FT and 6000
LB of fuel remaining to establish starting
point. Total time available 1'HR 59 MIN

9. In this area, note that a climb is required.

3. TFollow the climb path guide lines
for the best endurance altitude 33,500 FT

4, Descent time from 33,500 FT to sea
level 27 MIN

5. Elapsed time from start of climb to
start of descent 1:59 - 0:27 1 HR 32 MIN

Suppose a reserve of 1000 LB of fuel had been
desired for landing; then enter the profile at
5000 LB fuel (6000 - 1000) and proceed as out-
lined in "1'" through "5."

6. Time available 1 HR 42 MIN
7. Obtain endurance altitude 33,000 FT
8. Descent time 26 MIN
9. Elapsed time 1 HR 16 MIN

DESCENT CHARTS.

The Descent Charts (figures A2-12 and A2-13)
show descent performance for one and two en-
gines operating in terms of fuel, time, air dis-
tance, and rate of descent for the gross weight
range of the airplane denoted by the: shaded areas.
Three types of descents are shown: recommended
descent with speed brakes closed (based on 0.70
Mach number), recommended descent with speed
brakes open (based on 0.70 Mach number), and
maximum range descent (based on approximately
200 knots IAS). All three types of descent are
based on idle power. These charts may be used
for descending from one altitude to another by
taking the incremental values between the initial
and final altitudes.

Al-20
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LANDING DISTANCE CHARTS.

The Landing Distance Charts (figures A2-15 through
A2-18) show landing distances (ground roll and total
distance to clear a 50-foot obstacle) for a dry hard-
surfaced runway as a function of gross weight,
pressure altitude, wind velocity, and ambient tem-
perature. The pressure altitude of the field can be
determined by setting the altimeter to 29.92 (sea
level standard day pressure in inches of mercury).
The chart for two-engine operation shows data for
landing, using the normal procedure given in Sec-
tion II. The chart for one-engine operation is based
on inoperative speed brakes and flaps. I the land-
ing technique used differs from that specified, the
landing distances will vary from those shown on
the charts. A 5 per cent variation in speed causes
approximately a 10 per cent variation in distances;
insufficient wheel braking may increase ground roll
by 50 per cent.

Note

The data presented in the Landing
Distance Charts take into account
ground effect. Ground effect, in
general, refers to a reduction in
the overall drag of an airplane
when operated close to the ground.
The degree of drag reduction will
vary with distance of the wing or
supporting surface from the ground,
being greatest when the wing is at
ground level and will have, for all
practical purposes, disappeared when
the wing is one-half the wing span
above the ground. The reduction
in drag is also greatest at low
velocities and becomes a lesser
reduction as velocity increases.

Use of Landing Distance Charts.

The Landing Distance Sample Chart shows a land-
ing with two engines operating at an ambient air
temperature of 15°C and a pressure altitude of
2000 feet with a gross weight of 32,000 pounds
and a 20-knot headwind. These conditions re-
quire a ground roll of 2550 feet and a total dis-
tance of 3600 feet from a 50-foot obstacle clear-
ance to end of ground roll.

Changed 15 October 1963
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UNUSUAL RUNWAY CONDITION CHART.

Once the Landing Ground Roll distance has been
determined, it should be corrected for runway
condition by using figure A2-19 to find actual
ground run distance.

EXPLANATION OF TERMS.

RCR - Runway Condition Reading
P - Patchy

WR - Wet Runway

SLR - Slush on Runway

LSR - Loose Snow on Runway
PSR - Packed Snow on Runway
IR - Ice on Runway

When other than dry runway conditions exist on
active runways, Base Operation Officers are re-
sponsible for determining and relaying to the
weather station the type of runway covering and
the relative slickness of the runway. This in-
formation will be transmitted as part of the tele-
type weather sequence. The number will either
be a one or two digit number and is referred to
as the runway condition reading. This number
will be followed by the letter "P'" if the runway
is patchy. A report of SLR14P would indicate
slush on the runway, RCRI14, and patchy condi-
tions.

Sample Problem. Enter the chart at Landing
Ground Distance with the distance determined by
chart A2-16 or A2-18. Proceed horizontally to
RCR15, then vertically down to read Actual
Ground Run Distance.

Note

If no RCR is available, use 12 for
wet runways and 5 for icy runways.
For ICAO report of good, use RCR23;
for medium, use RCRI121 and for
poor, use RCROS5.

Changed 15 October 1963
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LANDING SPEEDS CHART.

The Landing Speeds Chart (figure A2-14) presents
the recommended indicated airspeeds for final
approach, 50-foot obstacle clearance, touchdown,
and nose wheel down. The chart may be read
for applicable landing gross weights and for flap
settings of 0 degrees, 30 degrees, and 50 de-
grees.

LANDING IMMEDIATELY AFTER TAKEOFF
DATA CARD.

A Landing Immediately After Takeoff Data Card
(TAKEOFF AND LANDING DATA CARD) is to be
completed before each takeoff. The purpose of
the Landing Immediately After Takeoff Data Card
is to familiarize the pilot with emergency pro-
cedures to be followed in the event loss of an
engine or other emergencies necessitate landing
immediately after takeoff. Information necessary
to complete the nofmal and 1 engine landing
sections may be found in the Appendix Charts.

Use of Landing Immediately After Take-off
Data Card.

The following conditions are given as a basis for
completing the normal and 1 engine landing
sections of the sample Landing Immediately After
Takeoff Data Card.

Conditions:
1. Runway length 8000 FT
2. Headwind 20 KN
3. Runway ambient temperature 59°F
4, Pressure altitude 2000 FT

5. Maximum emergency landing
weight 38,000 LB

A1-20A/A1-20B
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1.0.
G. Mission profile landing weight 32,000 LB
7. Braking conditions {dry, icy, wet) dry

*Takeoff weight less jectisonable items

LANDING IMMEDIATELY AFTER TAKEOFF DATA

Maximem Emergency Landing Wogho. .o . oo 38,000 LB
(Takeofl Weighe Less Jereisonable Irems)

|

1

i

I

|

Noarmul |

1 Engine ~ Eull Flaps, |
WNo Flaps ar Npecdbrakes After

Speedbrages Towchdawn }

|

|

]

]

I

139 KM
144 KN
2250 FY
1300 FT

152 KN
177 KN
2700 FT
3750 FI

Final Approach Speed
Touchdown Speed

Ground Rotl Distance

‘Total Distance {to clear 50 F17)

LANDING DATA CARD.

A Landing Data Card (TAKEOFF AND LANDING
DATA CARD) is 1o be completed befure cach lunding.
‘The purpuse of the Landing Data Card is to familiarize
the pilot with emergency procedures to be followed in
the event of an cogine failure or other emergencies
which may occor during landing. The information re-
quired by the wormal and 1 engine landing sections of
the Landing Dara Card may be found in the Appendix
Charts.

Use of Lunding Pata Card,

The following conditions are given as a hasis for com-
pleting the sample Landing Data Card.

Conditions:
1. Runway length 8000 FT
2. Headwind 20 KN
3. Runway ambicnt temperature 59°F
4. Pressure altitude 2000 FT
5. Maximum emergency landing weight 38,000 LB*
6. Mission profile landing weight 32,000 LB
7. Braking conditions (dry, icy, wet) dry

* Takeoff weight less jettisonable items.

LANDING
Landiag Gross Weighe 32,000 LB Ruooway Lengch $000 FL
Temperature 59°F  Pressure Alrimude 2000 Fr
Headwind 20 KN Surface: Dy, Wer, Ioy
Normal
I fingine Fnll Flaps,

Speedbrakbes Fowchdown
Final Approach Spesd 146 KN 140 KN
Touchdown Speed 133 KN 112 BN
| Ground Roll Disrance 2713 FI 2250 KT
| Tocal Distance {to clear 50 FT) 3650 FT 3250 FT

|
|
|
|
|
|
|
|
|
Mo Flaps ar  Speedbrakes After I
i
|
|
]
|
|
|
|

1F-894-1
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COMBAT ALLOWANCE CHARTS,

The Combat Allowance Charts (see Comibat Allowance
Charts for applicable configuration) show the relation-
ship between time and fuel with changes in altirude
for two-engine operation at maximum, military, and
normal power. Combat time or fuel may be determined
from this charr for a given power setting.

Use of Combat Allowance Charis.

Enter the chart at the combar altioude and the fuel
quantity t be used for combat to obtain the time avail-
able. Enter ar the altitude and time available for com-
bat to obrain the fuel required.

TYPICAL MISSION.

This sample problem combines the use of the charts
to plan a typical mission.

FLIGHT PLAN DATA.
A combat mission is to be flown using two MB-1 rock-
ets. Prepare a flight plan based on che following data:

1. Distance to combar area 400 N MI
2. Assigned alticude:

Iabound to combat
{cruise-climhb)

28,000 FT
and above

QOutbound {rom combat 35,000 FT

{cruise-climb) and above
3. Combatat 10,000 FT
{maximum power) 10 MIN
4. Weather {assume standard day
temperature throughout): CAYU
Winds aloft inbouad (28,000 FT
and above) 40 KN HW
Winds aloft outhound (33,000 FT
and above) 50 KN TW
Ficld clevation 2000 YT
5. Airplane gross weight:
Operating minimum (includes crew
of two, oil, trapped fuel, pylons,
and miscellaneous equipment) 27,790 LB
Twa MB-1 rockets 1634 LB

Maximum usable fuel-—internal,
and external {2365 gallons)

15,320 LB

Total gross weight 44,744 1B

TAKEOFF.

Obtain takeoff distance from the Maximum Power
Takeoff Distance Chare, figures A2-1 and A2-2. {Stand-
ard day temperature at 2000 feet is 11°C.} Assume zero
wined.

1. Ground roll distence {44,744 LB) 4200 FL
2. Total rakeoff distance over 50-foot

obstacle 6000 F1
3, Takeotf speed (JAS) 139 KN

A1-23
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INBOUND LEG.
Cruise.

The inbound leg may be derermined directly from the
mission profile chart for two MB-1 rockets. The profile
includes a 906-pound fuel allowance for start, taxi, and
takeoff, as well as the fuel required for climb to and
cruise ar the cruise-climb akticude.

1. Distance 400 N MI
2. Fuel required (no wind)

from profile 6600 LB
3. Time (0o wind) from

profile 1 HR 5 MIN
4. Average TAS ("1 + “3") 370 KN
5. Ground speed (“4” -~ 40 KN) 230 KN
6. Time with wind ("17 + “5™) 1 HR 13 MIN
7. Fuel required (with wind)

from profile 7300 LB
8. Cruise speed (cruise-climb

altitude) 0.67 Mach NO.

9. Cruise power setting 90% RPM (APPROX)

10. Military power climb speed

schedule (see Best Climb Performance
Chart for applicable
configuracion)

11. Gross weight at end of cruise
(44,744 LB — "77) 37444 1B

Climb to Combat Altitude.
Maximum power climb to combat alticude (40,00_0 feet).

I. Distance traveled in climb 30 N Ml

2. Gross weight at start of

climb (31,000 FT) 37,444 LB
3. Gross weight at end of climb

to 40,000 FT 36,644 LB
4. Fuel used to climb

(37,444 1B — 36,644 LB) 800 LB
5. Time to climb 4 MIN

0. Maximum power climb speed

schedufe (sece Best Climb Performance
Chart for applicable
configuration)
COMBAT.

From the Combat Aliowance Chart {(see Combat Allow-
ance Chart for applicable configuration), obtain the
fuel required for combat at 40,000 feet.

1. Combat—maximum power

(10 MIN) 1750 LB
2. Gross weight at end of combat

36,044 LB — 1750 LB (combat

fuel) — 1634 LB {2 MB-1

rockets) 33,260 LB

Assume zero distance traveled during combat, Deter-
mine the fuel remaining at end of combat.

3. Takeoff, <limb and cruise 7300 LB

Al-24
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4. Climb to combat altitude 800 LB
5. Combat 1750 LB
6. Total fuel used 9850 LB
7. Fuel remaining (15,320 LB —
9850 LB) 5470 LB
CUTBEOUND LEG.
Cruise~Climb.,

At the end of combat, the airplane is 430 N MI (400 +
30) from the base at an alcirude of 40,000 feet. Enter
the Optimum Return Profile Chart for two pylons at
the distance from rhe base, and determine the fuel re-
quired and reserve with the existing tailwind. Note that
the optimum alticude for starr of return at the distance
is 37,500 feet; therefore, a recommended descent (with
speed brakes open) is made from 40,000 feet w0 37,500
feet (time, distance, and fuel consumed are negligible).

1. Distance 430 N MI
2. Fuel required (no wind) 3100 1B
3. Initial cruise zltitude 37,500 FT
4. Total time (no wind) 1 HR 2 MIN
5. Average TAS (“1” + “4) 416 KN
6. Average ground speed (57 + 50) 466 KN
7. Total time with wind (1" + “6™) 55 MIN
8. Fuel required (wind) 2700 1B
9. Cruise speed 0.70 Mach NO.
10. Power setting (See figure A4-19)
11. Reserve over base at 39,500 FT

altitude (5470 LB — “8) 2770 LB

Descent.

Obtain the fuel required to descend to base from the
Descent Chart (figure A2-12).

1. Recommended descent, speed

brakes open, from 39,500 FT 50 LB
2. Time ro descend 1.4 MIN
3. Descent speed, using idle power

and speed brakes open 0.70 Mach NO.
4. Fuel reserve for loiter ahd

landing (2770 LB — 50 LB) 2720 LB
5. Airplane gross weighst for

landing 30,510 LB

Landing.

Obtain the landing distance from the Landing Distance
Charts (figures A2-15 and A2-16). Use 2000-foot alei-
tude, 11°C, and no wind.

1. Ground roll distance 3000 FT
2. Tortal distance over 50-foot

obstacle 4200 FT
3. Approach speed (LIAS) 136 KN
4. 50-foot obstacle speed (IAS) 117. KN
5. Touchdown speed (IAS) 109 KN

The sum of all the time required gives

the time from takeoff to landing 2 HR 23.4 MIN
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AIRSPEED POSITION CORRECTION

MODEL: F-89J ENGINE(S): (2) J35-35
DATA BASIS: FLIGHT TEST FUEL GRADE: JP-4
DATE: 17 SEPTEMBER 1957 FUEL DENSITY: 6.5 LB/US GAL
10
5 :;@“/‘i
o |
5 £
£ 7 7
=5 7 y. | 30,000 LB
7= "? T 45,000 LB
7 FA
—10 H—F- 1 FLaes up
—15
100 150 200 250 300 350 400 450 500
= INSTRUMENT READING (KNOTS) CORRECTED FOR INSTRUMENT ERROR
o
=
2 i |
= i ] —
3 ‘“Q,\G\f.-‘ o /;':
3 0 = S e e
E E ! 5”/{;@9 R (_’\3_- =
8 2 5.2 e A i 4 , |
o 2 A 7 | FLAPS 30 DEGREES |
& | Fd / A |
£ | 4 | 4 | 1
A ==l i/ | ]
103 120 140 160 180 200
INSTRUMENT READING (KNOTS) CORRECTED FOR INSTRUMENT ERROR
2
| = ==
., wWeieHl s —
Y i e o
o ¥ A L7 >
_@o"a hé’ é?z_ e:,/
w ) :
= /K s
£ / / / i
7 =
—a ! I FLAPS 50 DEGREES |
—6
100 120 140 160 180 200

INSTRUMENT READING (KNOTS) CORRECTED FOR INSTRUMENT ERROR

REMARKS:

1. ADD CORRECTION TO CORRECTED INSTRUMENT READING (IAS} TO OBTAIN CALIBRATED AIRSPEED.
2. GEAR UP OR DOWN.

J&1TR

Figure Al-1.
i Al-25
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Appendix I
1500 I T l 1 |
F-89J
- FLAPS UP
1400 ]
ALTITUDE CORRECTION (INSTALLATION ERROR)
o INDICATED ALTITUDE AND CORRECTION = PRESSURE ALTITUDE
30, 000 LB
—————— 45, 000 LB
| <
1200 =
=1
(e ]
o
=
=
1100 &
(==}
=
5 4
{Ie]
1000 =t B 2 -
e >,
= / 2
S )
S %
B 900 = d | 2
= ,E" E (’6,
= | O@
= S / 5
: =
2 800 = Ef ]
= =
g S
=
- s /
M 700 s ]
=5
(] o
= / b4
=z I .
= I N
= 600 : =
&) | [~
E | I~
= < I < &
(] [ ] i = o7
S 500 /I' | [ [ / £
[ S
] Jl (=1
400 ) = £
T _Q‘_'
S
Q‘!
300 / ~ |
&% / / 3 o
A S }’
S )
gl g
100 f/f
== B
0
150 200 250 s00 & 350 400 450 500 550

KNOTS - IAS
ALTIMETER POSITION ERROR CORRECTION

Figure Al1-1A.
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DENSITY ALTITUDE CHART

50
= :g-gg EXAMPLE: |F AMBIENT TEMP. IS —15°C AND
48 f/ 1”545 PRESSURE ALT.IS 6000 FEET, THE DENSITY
H-~240) ALT. IS 4000 FEET AND —= IS 1.06.
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TAKEOFF AND LANDING CROSSWIND CHART
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10-KNOTS,

FIND CHROSS WIMC COMPOMEMTS OF 18-KNOTS HLADR WIND

© A PROCEED YERIICALLY TQ PREDICTED: TAKEQFF AIRSFEED OF
134-KNCTS AND DETERMITME TAKEDFF AS RECOMMENDED.

2, AT WIND VELQCITY OF 20-KNDTS AMD 40° RUNWAY AMNGLE

1. RURWAY WIND ANGLE—&07

SOLUTION:

15 TAKEGFF RECOMMENDED

AT TAKEQFF SPEED OF

W= 330°720-KNOTS.
1234-XMOTSH TAL.

TAKEDEF RUNWAY =27
FIND-

GIVEN:

Figure AT-5.
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APPENDIX Il —

PERFORMANCE DAITA

Appendix Il contains performance data applicable to  «all
airplane configurations for tukeoff, minimum distance climb,
descent and landing.

TABLE OF CONTENTS

Page
Takeoff Distance .. ... .. . .. . i it i i e i i s A2-2
Crifical Field Length. . . .. .. .. .. i i e e A2-8
Refusal Speeds . .. ... .. i e A2-9
Velocity During Takeoff Ground Run . .. ....... ... ... . 0 vn A2-10
Minimum Distance Climb ..o vt vt ie i e e e e A2-12
D TN T T - A2-13
Landing Speeds ... ... .. .. .. e e s A2-14
Landing Pistance . .. ... . . ... ... i i e e, A2.16
Refer to Appendix I for use of charts, takeoff and land- The airplane will produce the results stated in the

ing data cards, sample problems, airspeed, compressi-
bility, temperature correction, density altitude and
relative wind charts. dures given in Section II are followed.

applicable charts referenced above when the proce-
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Appendix Il

;

MODEL: F-89J

DATA BASIS: FLIGHT TEST
DATE: 17 SEPTEMBER 1957

S L4 4

L s

T.0.

1F-89J-1

MAXIMUM POWER

WITH OR WITHOUT EXTERNAL STORES

CRITICAL FIELD LENGTH

ENGINE(S): (2) J35-35

FUEL GRADE: JP-4
FUEL DENSITY: 6.5 LB/US GAL

[ ] HENININ| il / |,
IANANEN] / | V P
[.’ | I! f; fr
Bl I TT]
2 L1 7
W] EES
F/ATAVARID, 7 | [ &/
F/ 8 ARTAvIV [l B
&l ",c o /1 #11 | é?/_ 7 -
é?‘a?a'é?‘?é;éngf _"S; q,/ |
& ﬁg/l S §“'-" e A
A | s e & =/
" 1A /] |/] 7 /__ré? - PP
A LA NA FTAAT ] L df“'\‘?/
= 1 A i v RS
—1 a7 Vi ] |
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(== LA | A i B ¥
1 /" L, '/
LA /17 []
] L] 7 (i
= LA A
L ——1 | /
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! I 111 - !
—40 o a0 80 120 2 !
AIR TEMPERATURE—“F !
| |
L | | | | =22 [ ] E e T B B
—30  —15 0 15 30 83 H Base LINeE 4 | 4 [A LTI T LrLELAZFLCE
AIR TEMPERATURE—°C £ (i} S A1 T A 471
D EEERC R ey Se g s
£ | S A s i
= o)
i LA = =5 |
0 z 7] 3 B 10 12 14 16

REMARKS:

CRITICAL FIELD LENGTH — 1000 FEET

1.0 ALL VALUES SHOWN ON CHART ARE BASED ON DRY HARD-SURFACE RUNWAY, 30-DEGREE FLAPS, AND SPEED

BRAKES |INOFERATIVE.

2. THREE SECONDS ALLOWED FOR PILOT RECOGNITION OF ENGINE FAILURE: AT THE END OF THE THREE
SECCNDS, THROTTLES ARE CUT AND BRAKES APPLIED,

3. EMGIME INLET SCREENS EXTENDED.

A2-8

Figure A2-7.
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T.0. 1F-89J-1 Appendix Il

VELOCITY DURING TAKEOFF GROUND RUN

MILITARY POWER

MODELIESN WITH OR WITHOUT EXTERNAL STORES ENGINAS I 3585
DATA BASIS: FLIGHT TEST FUEL GRADE: JP-4
DATE: 17 SEPTEMBER 1957 FUEL DENSITY: 6.5 LB/US GAL
48 e
,/
= //
o ’,
7 —Z
s gick v
i ‘o\)‘?/
= B 7
2 35 // 14
& 7
iy
32 // 13
/ i
v // 12
// //
A | /] I8
/ - 7 . 4 ///
10
7 7
7 A
72 A =
A ‘// ‘// // ,/ %
X A // . 2
Wl vl vl i o iz 2
& C arE P 3
% ¥ >
A A Il B 5
Z/ A // = // ,/ 6 8
// /f/ / // ,/ =
1 ,/-// // / // 5
//,/4// // //// /,/ ’-/ 4
{4‘ — —— .-‘-""-#___ | _— |1 _______...-—"""H L
0 = 1 P = :
____________,_.-——— = s
= ¥ oy
&0 70 80 o0 100 110 120 130 140
REMARKS: INDICATED AIRSPEED—KNOTS
1. VELOCITIES SHOWN WilL BE OBTAIMED WHEN TAKEOFF IS [N ACCORDANCE WITH SPECIFIED NORMAL PROCEDURE.
2. ENGINE AIR INLET SCREENS EXTENDED. e

Figure A2-10.
A2-11
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Figure A2-T1.
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T.0. 1F-89J-1 Appendix Il

DESCENTS
: WITH OR WITHOUT EXTERNAL STORES
MODEL: F-89J IDLE POWER ENGINE(S): (2) J35-35

DATA BASIS: ESTIMATED FUEL GRADE: JP-4
DATE: 17 SEPTEMBER 1957 5 FUEL DENSITY: 6.5 LB/US GAL

50 1 T T | I T 50
RECOMMENDED SPEED BRAKES OPEN MAXIMUM RANGE
sl [ — as
/ ! | RECOMMENDED SPEED BRAKES CLOSED 1
40—k /] = 40
P Vi [ o —— RECOMMENDED T
o [ 4 - ! ~ ¥/ | speep BRAKES OPEN o
i 33 f £ - 4 = 35 i
o £ o
g I / / / \ - =
T M yi /// = =~ o 7
w ! £ = ) o
= | A J a
2 25K # 4 i 7 25 2
= / N— MAXIMUM RANGE 1 RECOMMENDED Y =
= | \ SPEED BRAKES CLOSED 4 =
20 - ‘ 20
g i A ) / g
2 ¥ 3 ' 2
SRSl : < 3 15 =
& [ &
10 My D i 10
T \ i
N \
5 B ' 5
\ h \ \
0 Y A o
0 200 400 600 800 1000 1200 O 5 10 15 20 25 30
FUEL USED IN DESCENT — POUNDS RATE OF DESCENT — 1000 FEET PER MINUTE
50 i 50
r_" RECOMMENDED SPEED BRAKES OPEN ;'— RECOMMENDED SPEED BRAKES OPEM
45 I 1 | | 45
J-—IIECOMMENDED SPEED BRAKES CLOSED / RECOMMENDED SPEED BRAKES CLOSED
49 T i 1 Fa — 40
L I r 4 - =
i 4 -~ I P > .
w I 452 I o t
35 I 2 = i = & 35
2 - S I / =]
= I .-’/ i MAXIMUM RANGE | / Vi / %—-MAXIMUM RANGE 2
= / A /£ e
- 7 T 5 / i
8 | | y &
2 5 i 7 )
Z '7/ / "[ ;”/ / =
s i d | a
SN0 iy 7 200
= ] | /! g
g 15 i 15 9
£ ! f/ /i / g
10 ]' Iy 16 2
| / //
5 i 5
0 i 1}
o 8 16 24 32 40 48 ] 40 80 120 160 200 240
TIME TO DESCEMD — MINUTES DISTANCE TRAVELED — NAUTICAL MILES
REMARKS:
1. EOR MAXIMUM RANGE DESCENT, MAINTAIN 208 KNOTS INDICATED AIRSPEED (IAS).
7 FOR RECOMMENDED DESCENT, MAINTAIN 0.7 MACH NUMBER COOE
CSPEED SR KL OPENE ORI ChOSED . o e T A e e e e N e e ;:'000 <

3. FUEL CONSUMPTION INCREASED 5 PERCENT TO ALLOW FOR SERVICE WARIATION.
4. ENGINE AIR INLET SCREENS RETRACTED.

J&-2038

Figure A2-12.
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Appendix |

| T.0. 1F-89J-1

DESCENTS

ONE ENGINE OPERATING ENGINE(S): (2) J35-35
MODEL 22 WITH OR WITHOUT EXTERNAL STORES : -
DATA BASIS: ESTIMATED IDLE POWER FUEL GRADE: JP-4
DATE: 17 SEPTEMBER 1957 FUEL DENSITY: 6.5 LB/US GAL
50 50
45 45
RECOMMENDED SPEED BRAKES OPEN
o ——/ —— “
A r RECOMMENDED SPEED BRAKES CLOSED MAXIMUM RANGE 'III
£ o5 i [= i a5l
=3
§ / / | j Vo RECOMMEMNDED SPEED BRAKES CLOSED - =
= \a0 % —Y ~ 30 |
I . 4 / | \/ ) w
Ty I - / i
S oo S/ 1 1 ; Saams
= ! / / 1 B RECOMMENDED / =
= | 7 | \ SPEED BRAKES OPEN 7 o
= / o L ; <
20 71 = i 7 2000
= o ' \ A\ [ o
2 | »{ / e a
2 1A < _ 3 15 @
i P 3
g l/ ;/ 1 [~—— MAXIMUM RANGE }] \\\ \ \ g
10 L =5 — A 10
/ / \ X \ \
} \
L
: \ : \ )
A \
o - = - o (4]
0 50 100 150 200 250 300 O 5 0 15 20 25 30
FUEL USED IN DESCENT — POUNDS RATE OF DESCENT — 1000 FEET PER MINUTE
50 50
45 45
40 40
[ RECOMMENDED SPEED BRAKES OPEN RECOMMENDED SPEED BRAKES OPEN =
T | : / i 35 K
(=] [~}
8 / /— RECOMMEMDED SPEED BRAKES CLOSED / .(_ RECOMMENDED SPEED BRAKES CI.OSlED 8
& 30 i 7 - [ -+ — 1 0 7
s ¥ 7, e = e
S s | £ P~ / - = s © 8
E I ,’ A [ / P E
= [ % 4 Z <
< / P [ ‘ - ; T
i 20 ! 7 P 20 &
& I Z i / = £
2 Il A g £ 2
a 15 i / Hy = 15 8
b 3
£ l/ _,l/ Y MAXIMUM RANGE "‘/ ;[ Z — MAXIMUM RANGE =
10 = H- = 10
| 7 A
5 W S
0 . 0
[ 4 8 12 16 20 24 o 20 40 60 80 100 120
TIME TO DESCEND — MINUTES DISTANCE TRAVELED — NAUTICAL MILES
‘REMARKS:
1. FOR MAXIMUM RANGE DESCENT, MAINTAIN 208 KNOTS INDICATED AIRSPEED (IAS).
2. FOR RECOMMENDED DESCENT, MAINTAIN 0.7 MACH NUMBER (SPEED BRAKES OPEN OR CLOSED).
3. FUEL CONSUMPTION INCREASED 5 PERCENT TO ALLOW FOR SERVICE VARIATION. :
4, ENGINE AIR INLET SCREENS RETRACTED. — 44,000 LB
5. SINGLE-ENGINE DESCENTS NOT RECOMMENDED BECAUSE OF THE POSSIBILITY OF — — — — 32,000 LB

A2-14

"DUCT RUMBLE" ON THE -‘WINDMILLING ENGINE.

Figure A2-13.
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MODEL: F-29J

DATA BASIS: FLIGHT TEST
DATE: 10 MAY 1940
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INDICATED AIRSPEED—KNGTS
&
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180

160
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INDICATED AIRSPEED—KNOTS

100

160

INDICATED AIRSPEED—KNOTS

100

1.0. 1F-8%i-1

LANDING SPEEDS

Appendix Il

ENGINE(S): (2) J35-35

FUEL GRADE: JP-4
FUEL DENSITY: 6.5 LB/US GAL

WITH OR WITHOUT EXTERNAL STORES
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W e
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| |t EHDIOW N T
i a— BN } Ton NDSE WHEEL DD
p—l i fmrp—
1" ——
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Figure A2-14.
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T.0. 1F-894-1 Appendix H

APPENDIX IH ——

PERFORMANCE DATA

Appendix 1l contains performance data applicable to the
airplane when its configuration consists of two pylens, fwo MB-1
rockets, and 600-gallen tip tanks.

TABLE OF CONTENTS

Page
Best Climb Performance ... .. .. .. i i A3-2
Best Climb Speed .. . .. .. ... ... A3-12
Mission Profile .. .. .. .. . e e e e e A3-17
Intercept Profile .. .. .. ... .. . A3-18
Combat Aflowance . . .. .. . . e A3-19
Optimum Return Profile ... ... ... . ... .. i A3.22
Maximum Endurance . L e e e e e A3-24
Optimum Maximum Endurance Profile. . .. ... ... o o0 A3-26
Nautical Miles Per 1000 Pounds Fuel . . .. ... . ... .. ... ... .. ..., A3-28

Refer 1o Appendix I for use of charts, rakeoff and land- Refer 1o Appendix 1l for takeoff, minismum distance

i : . . climmb, descent and [andi arts,
ing data cards, sample problems, airspeed, compressi- b, ding charts

When landing with MB-1 rockers aboard, landing with
a sinking rate of 300 FPM or more should be avoided to
relative wind charts, prevent MB-1 shear bolt damage.

bility, tremperature correction, density alritude and

A3-1
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Appendix IiI T.0. 1F-89J-1

BEST CLIMB PERFORMANCE (RANGE)

NORMAL POWER

MODEL: F-89J ENGINE(S):(2) J35-35
DATA BASIS: ESTIMATED WO METIROCKED FUEL GRADE: JP-8.
DATE: 17 SEPTEMBER 1957 FUEL DEMNSITY: 6.5 LB/US GAL
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GROSS WEIGHT — 1000 LB

REMARKS:

1. FUEL CONSUMPTION INCREASED 5 PERCENT TO ALLOW FOR SERVICE VARIATION.
2. SUBTRACT 904 POUNDS FROM AVAILABLE FUEL TO ALLOW FOR WARMUP,
TAX|, AMD TAKEOFF; ENTER CHART AT TAKECQFF GROSS WEIGHT LESS
Q06 POUNDS. S
3. ENGIME AIR IMLET SCREEMS RETRACTED.

FOPTIMUM CRUISE ALTITUDE — NORMAL RATED POWER:

Ja-51C

Figure A3-3.
A3-4 Y
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T.0. 1F-89J-1 Appendix Il

BEST CLIMB PERFORMANCE (RANGE)

ONE ENGINE OPERATING

MODEL: F-89J AR EOWER ENGINE(S): (2) J35-35
DATA BASIS: ESTIMATED TWO MB-1 ROCKETS FUEL GRADE: JP-4
DATE: 17 SEPTEMBER 1957 FUEL DENSITY: 6.5 LB/US GAL
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GROSS WEIGHT — 1000 LB
REMARKS:

1. FUEL CONSUMPTION INCREASED 5 PERCENT TO ALLOW FOR SERVICE VARIATION.
2. SUBTRACT 906 POUNDS FROM AVAILABLE FUEL TO ALLOW FOR WARMUP,
TAXI, ANMD TAKEOFF; ENTER CHART AT TAKECOFF GROSS WEIGHT LESS
906 POUNDS., :
3. ENGIME AIR [MLET SCREENS RETRACTED.

JA-65E

Figure A3-4,
A3-5
Changed 15 June 1965
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Appendix lil

/

yy

MODEL: F-89J

DATA BASIS: ESTIMATED
DATE: 17 SEPTEMBER 1957

V g 4

T.C. 1F-89J-1

BEST CLIMB PERFORMANCE (raNGE)

ONE ENGINE OPERATING
MILITARY POWER
TWO MB-1 ROCKETS

ENGINE(S): (2) 135-35

FUEL GRADE: JP-4
FUEL DENSITY: 6.5 LB/US GAL

| |
i }
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3 e
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- e GROSS WEIGHT — 1000 LB.
REMARKS:

1. FUEL CONSUMPTION INCREASED 5 PERCENT FOR SERVICE WARIATION.
2. SUBTRACT 9046 POUNDS FROM AVAILABLE FUEL TO ALLOW FOR WARMUP,

TAXI,
906 POUNDS.

AMD TAKEOFF: EMTER CHART AT TAKEOFF GROSS WEIGHT LESS

3. ENGINE AIR IMLET SCREENS RETRACTED.
*OPTiMUM CRUISE ALTITUDE—NORMAL RATED POWER.

A3-6

Figure A3-5.

Ja-538

Changed 15 June 1965



T.0. 1F-89J-1 Appendix Il

BEST CLIMB PERFORMANCE (rvE)
MAXIMUM POWER
TPl i TWO MB-1 ROCKETS

DATA BASIS: ESTIMATED
DATE: 17 SEPTEMBER 1957

ENGINE(S): (2) J35-35

FUEL GRADE: JP-4
FUEL DENSITY: 6.5 LB/US GAL
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GROSS WEIGHT — 1000 LB
REMARKS:

. FUEL COMSUMPTION INCREASED 5 PERCENT TQ ALLOW FOR SERVICE VARIATION.
2. SUBTRACT 9046 POUNDS FROM AVAILABLE FUEL TO ALLOW FOR WARMUP,
TAXI, AND TAKEOFF; ENTER CHART AT TAKEOFF GROSS WEIGHT LESS
P06 POUNDS.
3. EMGIME AIR INLET SCREEMS RETRACTED.

*OPTIMUM CRUISE ALTITUDE — NORMAL RATED POWER.

=

Jn64C

Figure A3-6.
A3-7
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MODEL: F-89J

DATA BASIS: ESTIMATED
DATE: 17 SEPTEMBER 1957

TIME IN' CLIMB — MINUTES

REMARKS:

7.0. 1F-894-1

BEST CLIMB PERFORMANCE (g

NORMAL POWER
TWO MB-1 ROCKETS

ENGINE(S): (2) J35-35
FUEL GRADE: JP-4

Appendix Il

FUEL DENSITY: 6.5 LB/US GAL

e - T T | I
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GROSS WEIGHT — 1000 LB

1. FUEL CONSUMPTION INCREASED 5 PERCENT TO ALLOW FOR SERVICE VARIATION.
2, SUBTRACT 906 POUNDS FROM AVAILABLE FUEL TO ALLOW FOR WARMUP,
TAXI, AND TAKEOFF; ENTER CHART AT TAKEOFF GROSS WEIGHT LESS
F06 POUNDS

3. ENGINE AlR .IN'LET SCREENS RETRACTED.

*

CPTIMUM CRUISE ALTITUDE — NORMAL RATED POWER.

Figure A3-8,

JA-b5 0
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Appendix il T.0. 1F-89J-1

BEST CLIMB PERFORMANCE (rmvE)

ONE ENGINE OPERATING

DATA BASIS: ESTIMATED TWO MB-1 ROCKETS FUEL GRADE: JP-4
DATE: 17 SEPTEMBER 1957 FUEL DENSITY: 6.5 LB/US GAL
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REMARKS:

1. FUEL CONSUMPTION [NCREASED. 5 PERCENT TO ALLOW FOR SERVICE WARIATION.
2. SUBTRACT 906 POUNDS FROM AVAILABLE FUEL TO ALLOW FOR WARMUF,
TAX|, AMD TAKEOFF; ENTER CHART AT TAKEOFF GROSS WEIGHT LESS
906 POUNDS,
3. ENGIME AR IMLET SCREENS RETRACTED.

JERTH

Figure A3-9.
i Changed 15 June 1965
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T.O. 1F-89J-1 Appendix

BEST CLIMB PERFORMANCE (TIME)

ONE ENGINE OPERATING

MODEL: F-89J MILITARY POWER ENGINE(S): (2) J35-35
DATA BASIS: ESTIMATED TWO MB-1 ROCKETS FUEL GRADE: JP-4
DATE: 17 SEPTEMBER 1957 FUEL DENSITY: 6.5 LB/US GAL
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GROSS WEIGHT — 1000 LB.
REMARKS:

1. FUEL CONSUMPTION INCREASED 5 PERCENT FOR SERVICE VARIATION.
2, SUBTRACT 906 POUNDS FROM AVAILABLE FUEL TO ALLOW FOR WARMUP,
TAXI, AND TAKEOEF; ENTER CHART AT TAKEOFF GROSS WEIGHT LESS
906 POUNDS. = e
3. ENGINE AIR INLET SCREENS RETRACTED.
* OPTIMUM CRUISE ALTITUDE—NORMAL RATED FOWER.
Ja-58E

Figure A3-10.
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Appendix I T.0. 1F-89J-1

BEST CLIMB SPEED

MAXIMUM POWER

S ENGINE(S):
MODEL, E:59 : TWO MB-1 ROCKETS BRI
DATA BASIS: ESTIMATED FUEL GRADE: JP-4
DATE: 17 SEPTEMBER 1957 FUEL DENSITY: 6.5 LB/US GAL
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RATE OF CLIMB— 1000 FT/MIN Suland = A Sy
BEST CLIMB SPEED — KNOTS CAS
REMARKS: ey

1. CLIMB AT CAS SHOWMN REGARDLESS OF AMBIENT TEMPERATURE.
2. EMNGINE AIR INLET SCREENS RETRACTED. :

CIA-35TA

Figure A3-11.
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T.0. 1F-89J-1 Appendix I1I

BEST CLIMB SPEED

MILITARY POWER

MODEL: F-89J e ENGINE(S): (2) J35-35
DATA BASIS: ESTIMATED FUEL GRADE: JP-4
DATE: 17 SEPTEMBER 1957 FUEL DENSITY: 6.5 LB/US GAL
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RATE OF CLIMB — 1000 FT/MIN

BEST CLIMB SPEED — KNOTS CAS
REMARKS:

1. CLIMB AT CAS SHOWMN REGARDLESS OF AMBIENT TEMPERATURE.
2. EMNGIME AIR INLET SCREENS RETRACTED.
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Figure A3-12.
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Figure A3-13.
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T.0. 1F-89J-1 Appendix IlI

BEST CLIMB SPEED ’

MAXIMUM POWER

MODEL: F-89J ONE ENGINE OPERATING ENGINE(S): (2) J35-35
DATA BASIS: ESTIMATED TWO MB-1 ROCKETS FUEL GRADE: JP-4
DATE: 17 SEPTEMBER 1957 FUEL DENSITY: 6.5 LB/US GAL
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1. CLIMB AT CAS SHOWMN REGARDLESS OF AMBIENT TEMPERATURE.
2. ENGINE AIR INLET SCREEMS RETRACTED. %
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Figure A3-14.
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T.0. 1F-89J-1

COMBAT ALLOWANCE CHART

MODEL: F-89J

DATA BASIS: ESTIMATED
DATE: 17 SEPTEMBER 1957

ALT
1000

MAXIMUM POWER
TWO MB-1 ROCKETS

Appendix Il

ENGINE(S): (2) J35-35

FUEL GRADE: IP-4

FUEL DENSITY: 6.5 LB/US GAL
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REMARKS:

16 20 24
TIME — MINUTES

1. FUEL COMSUMPTIOM INCREASED 5 PERCEMT TO ALLOW FOR SERVICE VARIATION.

2. ENGIME AIR IMLET SCREEMNS RETRACTED.
3. EXHAUST TEMPERATURE LIMIT: 750°C.

Figure A3-18.
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