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FLIGHT HANDBOOK INTERIM REVISION No. ©

MNavy Model FJ-4-48B Avireralt

PUBLISHED BY DIRECTION OF THE CHIEE OF THE SUREAY OF ARROMWANTICS

Of paramount interest fo pilots. To be read by all pilots operating these aircraft

1. Cancellation: None.

eyl 7

2. Purpose: To promilgste operational information concerning the FOLAR PATH COMPASS SYSTHN,
effective on all Model FJL and FJLB Airplanes.

%, The follewing chenge is mede to NAVAER 01-60 JKD-501, Flight Handbook, Navy Model Fofmlpm 4B
Aipersft of 1 October 1957 revised 15 January 1958.

8. Section IV Nevigetion Fguipment, pages 102 through 105. Under the heading entitled
POLAR PATH COMPASS SYSTEM, retain all figures and replace all peragraphs with the
following:

PFOLAR PATH COMPASS SYSTEM

Tne polar path compess systen {figure L=10) has been designed to furnish continuous, accurate
diprectional reference under normal flight conditions regardless of latitude. Through provisions
on the console controller panel (10, figure U~10), the pilot mey select different modes of
eperation, dependent upon the navigational requirements and the magnetic effects of the terrain
where the flight is conducted. Compass headings during flights in areas of established and
constant magnetic force should utilize the YSLAVED™ mode of operation in order to obtaln precise
heading from the long peried accursey of the magnetic sensing element coupled with the short
period stabilization of the directionsl gyro component., Ilights conducted in arees rapidly
conve ng meridians or changing magnetic forces should normally employ the "DGY or directionsl
gyro mode of operation. The "DG" mode is reliable throughout maneuvers where the sirplanes
piteh and roll angles do not excesd 70°,

WARNIHG

During viclent meneuvers piteh and roll angles greater than
70%, the compass system is unrelisble in any mode. For

compass relisbility switch to the "SLAVEDY mede and synchronize
the system through the use of the synchroniszing knob upon
completion of the violent maneuver and when the airplane has
returned to relatively straight and level flight.

Flights at latituwles and areas where magnetic sensing is reliable will normally employ the
METAVED mode of operation which incorporates the stability of the directional gyro combined
with the magnetic feature of the flux-gate type compass. The "“SLAVED" mode 1s incorporated
to alleviete the necessity for oconstent manuel resetting of & directional gyro while in
relatively straight and level flight. To provide a stand-by method for emergency Ilight use,
where compass headings alone are desired, selection of the "COMP" mode of operation may be
utilized, The "COUPY mode is subject to short term errors due to local magnetic fluctuations
and aircraft maneuvers where the angle of pitch or bank is greater than Z0 degrees.

HOTE
The "COMP" mode should be used only in those cases where

components of other operational modes have been damaged
or have failed.
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The polar peth compass system includes a winiature flux gate transmitter, a o
s compass coupler and & eonsole controller panel. Inese somponents transmil s
radic magnetic course indicator (%, figure L=10) located on the instrument panel. The
console controller panel (10, figure L=10) is located on the right comsole and contains all
of the conbrols necessary for the operstion of the polar path compass systen.

CONSOLE CONTROLLER PANEL

The console controller pangl (10, figur: Le10) includes & mode of operstion selection switeh
(DG = SLAVED = COMP) (5, figure L-10), as latitude set (LATITUDE)Y knob and dial (L,

figure L~10), a course setting (COURSE SET - L, R, - PUSH TURN) kneb (6, figure L=10), &
synchronizing knob (PUSH = BYNC) (7, figure L=10), and anmunciator (synchroniging) indicator

(L, R), (8, figure L~10).
MODE SELECTOR SWITCH

Three modes of operation are svailable to provide the pllot with the desirved type of compass
directional reference:

NOTHE
For all modes of operation, the directional heading is

indicated on the rotating compass card of the Iﬁwﬂﬁoﬁ/ARN
radio magnetic course indicator (9, figure L-10)

1. The "D.OY mode of operabion uses only the directional gyro to supply heading
informabion. The "D.G." mode may be selected in areas where the earth’s magnetic fleld is
wnrelisble and for nevigation techniques such as grid navigation. From this position
selection the direction gyro transmits stabilized electrical impuluses through the compass
coupler autosyn system to the radio magnetic course indlcator. To convert thgse lmpulses Lo 8
selected heading the pilot must use the COURSE SET » L.R. - PUSH - TURN knob until the desired
heading is indicated on the radio magnetic course indicator. In order to maintain the desired
heading and to correct automatically for apparent drift due to the turning effect on tHe earth,
the £light latitude must be "set in" through use of the latitude (LATTTUDE) knob and dial
agsembly which is calibrated in degrees. The drift correction will then be maintained by the
compass system and reliable headings will be presented throughout maneuvers where the alrplane
piteb.ant moll angles do not exceed 70 degrees,

NOTE

The latitude knob and dial should be adjusted whenever
the latitude has changed more than 5 degrees.

Te Polar Path Directional Oyro as with other directional gyros systems may have instantaneous
gimbal turning errors. Normally the gyro spin axis and the associated two gimbals arrangement
are mutually perpendicular. However, as the gimbals rotate in a turn, perpendicularity may be
compromised. This movement introduces an apparent change in the heading information during
turns which is commordly known as Ygimbal error®. Turn error results from the combined action
of the aforementioned gimballing ervors and the tendency of the pendulous erection system to
precess the directlonal gyro spin axls from the hopizontal plane. The magnitude of lnstentaneo
eyror is based on bank angle and amount of turn introduced. If the maneuver is sueh thet the
gyro hits the gimbal stops, which are approximately 899, the gyro will tumble and an ervor

of & to 7 ees can be realized. Upon completion of such a maneuver and when in stra
and level flight, the selector switch should be switched to the NSLAVEDY mode and the
anrunciator monitored. If the indicebor shews an error the system should be corrected by
resynchronizing the system then returning to the 0G0 modee

bl
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the directional gyro and flux gate compags transmitter
m; on. 4n those latitudes where magnetic sensing is reliable and a
”Wpe‘ compass is desired the "SLA VEDH position may be selected. This
irectional gyro serving as a shori-term directional reference to
& information is slowly and continucusly corrected for drift by
¢ heading ”z.r,:thmm on from the flux gate transmitter. Should aircraft
ling be & an the magnetic heading as will normally be the case following selection
n‘fw:“ on the gro or during i’“lw‘h*ﬁ"} *%;rw compass system will synchronize the redio magnetic
cours wlicator to the slreraft's magnetic heading. Jyr&nrmm zation through the compass
sham m,H take place at the normel or Vslow slaving" rate (approximetely 1/2 degree per minute)
i;‘,"f;; speed up the w‘r&a&mmmm fon rabte so that the cycle will be completed in about 20 seconds,
¢ pllot may depress the PUSH-SYNC knob on the console controller panel and observe the

mneiator {synchronizer) indicstor. As synchronizetion is achieved the annunicator needle
normally oscillate aboul the center position due to the normal vibration and turbulence
of the aircraft or to the mulling conditions of the system clreultry. Synchrormization is also
indicated when the radio msgnetic course indicator compass card ceases to move snd settles on
& heading comparable with the standby megnetic compass. &t this point the FUSH-SYNC knob should
be releassd. An slliernate method of synchropization is for the pilot to depress and turn the
course get knob until the annunclator needle iz spproximately centered or nulled. If after
certain ground or flight maneuvers the annunciator needle remains for several minutes to the
right or left of center, the pilot should depress the PUSH-8YNC knob. The "SLAVEDY gystem
will then be re-gynchronized to the sircraft's megnetic heading. At tilt angles greater than
20 degrees, the flux gate transmitter is subject to error; when this ocours the directional
gyro attempts to align itself with the incorrect magnetic reference. AL this time the

ator needle will appear to the right or left of center. Corrective action should be
she pilot to resynchronize the system to the aiverafts magnetic heading.

2. The -
to supply

gvro stabi
e of
o

e long &m*m

NOTE

During operations with the 3LAVED position selected, the
latitude knob and dial perform no system function.

3. The third position on the selector switch is the YOOMP" position. Selection of the
compass (COMP) mode of operation provides an unstebilized magnetic heading presentation on
the radio mag metic course indicator. This heading presentation is that of a basic flux gatle
compass and is provided as an emergency system for use in those cases where components of the
other mode selsctions have been damaged or have failed.

COURSE SETTING KNOB (COURSE SET = L, R = PUSH-TURN)

The course setting knob is provided for manual rotation, left or right of the heading
presentation card on the radlio magnetic course indicator. ff’m course sebt knob is used in
conjunction with the mode of operation switch at the "D.G" or "SLAVED® selector positions.

LATITUDE SET KNOB AMD DIAL (LATITUDE)

The latitude set knob sdjusts the latitude indicator dial for introduction of the rate of
apparent drift correction. Correction for drift is necessary during flights in wweliable.
magnetic areas or at high latitudes when utilizing the "D.G." (directional gyro) mode of
operation. Drift correction is accomplished in the compass controller and coupler units

of the system. The latitude dial is calibrated in degrees of latitude.

SYNCHRONIZING KNOB (PUSH=-SYNC)

The synchronizing knob overrides the normal or "slow slaving® rate of the system which is
approximately 1/2 degree per minute., This is maintained constsnt by system design so as to
gliminate transient errors from the systenm caused by local magnetic ddstrubances or trang-
mitter vibration., Using this knob enables the pilot to quickly synchronize, in approximately
20 seconds or less, the directionsl gyro heading presentation of the radio magnetic course
indicator to the alrcrafts actual magnetic heading. Synchronization is accomplished by
depresging the "PUSH-3YNC® knob and is indiceted when the snnuncistor needle is elther centered
or oscillating about the center position; also when the magnetic course indicator card ceases
to turn. When the synchronizing cycle is completed, release the knob, Synchronization may be
accomplished elther on the ground or during flight.
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WARNTING
Synchronization in the alr should only be sccomplished in
stralght and level flipght and when under unsccelerated

concitiong.

ANNUNCIATOR (SYNCHRONIZING) INDICATOR (L, R)

The annunciator (synchrondziog) indicator provides a visusl indicstion as to the degree of
"glaved" synchronization between the signals from the directional gyre and the flux gate
transmitier. When properly operating in the "SLAVEDY mode the annunciator indicator needle
will be centered or oscillating sboub the center position and the alrcralt's magnetic
heading will appear on the radio magnetic course indicator. When the annunciator needle
remaing congistantly either to the left or right of center four several minutes, it indicates
that the directional gyre signel differs from the flux gate transmitter signal by several
degreess (full sczle deflection on the indicebor is spproximetely 5 degrees.

NOTE
The anmmeiator {(synchronizing) indicator performs no
function during operations when elther the "D.G.% or
WOOMPY mode have been selected.
BSLAVED® MODE OF OPERATION OF POLAR PATH COMPASS SYSTHEM
1. Battery switch BAT. & GEY.
NOTE
Allow at least one minute for compass system to warm up.
?. Mode of operation {(selector) switch to HSLAVED®,
3. Depress synchronizing knob (FUSH~SYNC) and hold.,

e Observe the annunciator until the needle centers or cscillates sbont the cenber
pogition,

5. Release "PUSH-STNC® Knob,

5
6. CObserve the radio magnetic course indicator for the gyro stabilized magnetic heading
of the alrcralt,

DIRECTIONAL GYRO OR "D,.G." MUDE OF OPERATION OF POLAR PATH COMPASS SYSTEM
ls Battery switch to BAT, & CGEN.
NOTE
Allow at least one minute for compass system to warm up.
2. Mode of operation (selector) switch to "D.G."

3. Set LATITUDE dial to local latitude.

B

«  Set radio magnetic course indicator to the selected aircraft heading through use of
the COURSE 3ET = L, R « PUSH-TURN kneb .

WARNING

At no time durdng flight when operating in D.G. mode should
the synchroniszing knob (FPUSH-SYNC) be depressed.
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Ok "COMP® MODE OF OPERATION OF POLAR PATH COMPASS BYSTEM
Battery switch to BAT. & GEN,
NOTE
Allow at least one mimute for compass system to warm upe
Mode of operation (selector) switch to “COMP®,

OUbgerve the redio magnetic course indicator disl as it rotates to the magnetic
heading of the airplane.

NOTE

The indicated heading should approximately compare to
the stand-by compass heading.
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Foreword MNAVAER 01-60JKD - 501
In order for you to gain the maximum benefits from this hand-
book, it is imperative that you read this page very carefully.

FOREWORD

This handbook and its Confidential Supplement (NAVAER 01-60JKD-501A) contain
all the information you need to fly the FJ-4 and FJ-4B airplanes safely, efficiently and
effectively. The information is based on engineering data and the results of extensive flight
test programs. These flight tests were conducted by experienced test pilots flying the
airplane in many different configurations and under a wide variety of flight conditions.

This handbook is not intended to be a textbook on elementary flight principles. In
view of this, instructions of a basic nature have been minimized. Every effort has been
made to make this book technically accurate, easy to read and practical to apply.

An index has been provided for both this handbook and the Confidential Supplement.
However, do not depend upon the index to give you the location of every piece of specific
information contained in the handbooks. Instead, read and study the entire contents of
the handbooks to gain an over-all knowledge of the airplane; then, use them as reference
manuals to answer specific questions. By understanding the general coverage of each
section, it will be much easier for you to find the specific information that you may need
from time to time.

Note

® This Flight Handbook is applicable to both Models FJ-4 and FJ-4B airplanes.
The airplanes are nearly identical, but the FJ-4B has provisions for carrying
multiple external stores or tanks at six stations. Provisions are also included
for carrying a buddy tanker package for in-flight refueling of other aircraft.
The FJ-4B airplanes also have a second set of speed brakes located on the
underside of the aft fuselage. Aircrafe designated as FJ-4B are those having
BuAer Serial Numbers 139531 through 139555, 141444 through 141489 and
143493 through 143643. The lower case letter following the serial number
painted on the side of the airplane designates the production block of the
airplane. A tabular listing of the block letters and the related serial numbers
1s as follows:

SERIAL NUMBER BLOCK LETTER
139281 through 139283 a (FJ-4 Airplanes)

139284 chrough 139286
139287 through 139300
139301 through 139315
139316 through 139323
139424 through 139430
139431 through 139470
139471 through 139510
139511 through 139530
139531 through 139555

e e O o0 T

i (FJ-4B Airplanes)

141444 through 141489 !
143493 through 143542 k
143543 through 143593 1
143594 through 143643 m
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Foreword

Note

® Information in this handbook and its Confidential Supplement (NAVAER
01-60JKD-501A) will be kept current by quarterly revisions. Since the in-
corporation of material by regular revision requires a certain amount of time,
changes affecting safety of flight will be dispatched to you immediately in the

form of “Interim Revision Sheets,”

or in the form of regular Navy Messages.

The Interim Revision Sheets are to be placed at the front of your copy of the
handbook and removed only when the Interim Revision Summary (see flyleaf)
indicates that the information has been m(()rpomted in the main body of the
handbook during a regular quarterly revision.

® To determine if your handbook contains the latest regular revision, consult the
Naval Aeronautic Publications Index (NAVAER 00-500A).

The information in this handbook and its Confidential Supplement
(NAVAER 01-60JKD-501A) is organized as follows:

Section I, DESCRIPTION — This section contains a
description of the airplane and the systems, controls
and indicators essential for performing a complete,
non-tactical, contact flight. A description of essential
emergency equipment which is not a part of some
auxiliary equipment is also included. The function of
Section I is purely descriptive; operational procedures
are covered in the appropriate section,

Section 1I, NORMAL PROCEDURES — Contained in
this section are operating instructions for performing
a complete, non-tactical, contact flight, Your duties
as the pilot are covered from the time you approach
the airplane prior to take-off until the airplane is
secured after completion of the flight, Detailed cover-
age is provided on the techniques to be used in accom-
plishing operations such as starting, taxiing, take-off,
climb, etc.

Section I, EMERGENCY PROCEDURES — The pro-
cedures to be followed in coping with any emergency
that could be reasonably expected are given in this
section. Procedures for emergency operation of auxil-
iary equipment are given in Section IV,

Section IV, DESCRIPTION AND OPERATION OF
AUXILIARY EQUIPMENT —- This portion of the
handbook contains a description, and normal and
emergency procedures for operation of all equip-
ment not directly connected with flight, but which
enables the airplane to perform certain specialized
functions, Systems and items of equipment included
in this category are: armament equipment, oxygen
system, communications equipment, navigation equip-
ment, heating and ventilating system, anti-icing and
rain removal system, radar equipment and miscella-
neous equipment, A portion of this section is included
in the Confidential Supplement (NAVAER 01-60JKD-
501A).

Section V, OPERATING LIMITATIONS — This sec-
tion covers all important limitations and restrictions
which must be observed during normal operation of
the airplane. Those Hmitations which are imposed as
the result of an emergency are discussed in Section 11
Section V is contained in the Supplemental Flight
Handbook (NAVAER 01-G0JKD-501A).

Section VI, FLIGHT CHARACTERISTICS — The flight
characteristics of the FJ-4 airplage are covered in this
section. Included are descriptions of stall and spin
characteristics and the proper techniques for recover-
ing from these maneuvers, Section VI is contained in
the Supplemental Flight Handbook (INAVAER 01-
GOJKD-501A).

Section VII, SYSTEMS OPERATION — This section
contains a comprehensive discussion of engine char-
acteristics and a description of the in-flight refueling
system,

Section VIII, CREW DUTIES — Since this section is
not applicable to single-place airplanes, it has beeo
omitted from this handbook.

Section IX, ALL-WEATHER OPERATION — The
techniques and procedures necessary for flight under
extreme weather conditions are described in this sec-
tion. You will also find information concerning
instrument flights, cold weather precautions and pro-
cedures for desert or hot weather operation,

Appmdi\{ I, OPERATING DATA ~ Efficient pre-flight
and in- ﬂxg,ht mission planning can be accomplished
by making use of the charts and curves contained
in this section. Proper usage of this information will
enable you to fly greater distances at better cruising
speeds and arrive at your destination with more reserve
fuel. This section is contained in the Supplemental

Flight Handbook (MAVAER 01-60JKD-301A).

Index — Both this handbook and the Supplemental
Flight Handbook (NAVAER 01-60JKD-501A) are
indexed for ease in referencing.

=
e
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THE AIRPLANE.

The ¥J-4% is a single-engine, single-place fighter de-
signed for carrier or land based operations, The airplane
is characterized by the engine air intake duct, located in
the nose, the swepthack tail surfaces and the thin swept-
back wing. The FJ-4B% is an attack version of the same
airplane and is capable of carrying multiple external
stores as well as a “buddy tanker” system for in-flight
refueling of other aircraft, Noteworthy design features
include combined action of the elevator and horizontal
stabilizer, a splitter-plate rudder and a wet wing. Some
airplanest incorporate prmfisitms for in-flight refueling.
The tricycle landing gear is fully retractable and the
wing is ﬁqutppetd with slotted type landing flaps. Good
control is maintained throughout the speed range of the
airplane by use of an irreversible hydraulic system, which
actuates the ailerons and stabilizer-elevator, a Mach
sensing trim system and, on the FJ-4B,* a hydraulic
rudder boost system and spoilers for improved lateral
control. The hydraulic control system for the ailerons
and stabilizer-elevator requires an artificial feel system
to simulate the aerodynamic forces of a manual control
system into the control stick.This is accomplished
through the use of bobweights and bungees. Rudder
control is pmwdfed thwugh use of a conventional cable
control system incorporating a yaw damper. The FJ-4B
has a hydraulic boost system for rudder control which
incorporates an integral yaw damper. Provisions for
carrier operations include: a catapult hook and holdback
ﬁttingﬂ an arresting hook and barricade stops on the
wing leading edge. Hydraulic wing folding pmvxsmns
are controlled from the cockpit. Fire control is accom-
plished electronically and armament includes four Mark
12, 20mm guns and provisions for carrying exterpal
stores and rockets, Provisions are also incorporated for
target towing,

AIRPLANE DIMENSIONS.
Over-all dimensions of the airplane are as follows:

WiINg $pPan ..o 3011 fet
wings folded ... 27.48 feet
Height 13.88 feet

MAIN DIFFERENCES.

Major differences exist between the FJ-4 and the FJ-4B
as compared with the FJ-2 and FJ-3. The F}-4 series is
stightly larger and the side profile views are similar
except for the dorsal fin which blends inte the FJ-4
canopy. A redesigned flight control system is utilized
in the ¥J-4 and FJ-4B airplanes as well as a new emer-
gency opemu(m for the system. The big visual difference
in the FJ-4 series exists in the wing, The wing area has
been increased by appm;»xzmately 50 square feet by in-
creasing the chord at the wu"xg root. The wing is quite
thin and in¢ orporates barrier stops and airflow feace%
The ¥J-4 series has a splitter-plate rudder.

ENGINE.

The engine installation for this airplane is the J65-W-
16A axial flow turbojet (figure 1-3) with a sea level
rating of 7700 pounds thrust at 8300 rpm (100%). Bome
of the F}J-4B axrplane,& may be equipped with a rebuilt
J65-W-4B engine. These engines all incorporate the
-16A exhaust cone and thermocouple leads and reflect
the same performance as the -16A engine. Air enters
the engine air imtake duct through the nose of the
fuselage and is directed into the engine compressor
where it is progressively compressed through thirteen
stages. This compressed airflow is then routed to the
annular combustion chamber where fuel is mixed with
air and the resultant combustion occurs. Partial

*Refer to the Foreword for Block Number and Serial Number designations of FJ-4 and FJ-4B cirplones
tAirplanes 139303 and subsequent
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expansion of the gases through a two-stage turbine pro-
duces mechanical power which is used to drive the 13-
stage compressor located in the forward section of the
engine. Continued expansion of the gases in the tail
pipe produces a high velocity jet exhaust with a resultant
forward thrust. The accessories required for the opera-
tion of the engine are driven by the engine rotor through
gearing in the front main bearing support. These acces-
sories include the starter-generator, fuel control unit,
dual element fuel pump, ignition generator, tachometer
generator and oil pump. Two flight control hydraulic
pumps and the utility hydraulic pump are also driven
from this section.

ENGINE FUEL CONTROL SYSTEM.

The engine fuel control system (figure 1-4) is designed
to control the rate of fuel flow to the engine com-
bustion chamber, thereby maintaining engine operating
conditions selected by the throttle. Variations in com-
pressor inlet air density also are compensated for in the
system. The system consists of the following compo-
nents: the engine-driven dual element fuel pump, an
integral boost element, a fuel control unit, the engine
fuel filter, six fuel flow dividers, two fuel primer
nozzles, 36 fuel nozzles and a combustion chamber drain
which drains fuel from the combustion chamber after
shutdown or after a false start. A fuel flow transmitter
also is a part of the system. Fuel enters the engine-
driven fuel pump under booster pump pressure from
the airplane’s fuel system. The output from the engine-
driven pump is directed into the fuel control unit where

fuel in excess of the engine’s requirements is by-passed
back to the main fuel pump inlet. Continued fuel flow
within the fuel control unit is shown in figure 1-4. A
small quantity of fuel is directed to the primer solenoid
valve for use in the starting sequence. During emergency
operation, the fuel flow is regulated only by manual
operation of the throttle lever, therefore, there is no
altitude or airspeed compensation nor is there any
automatic control over engine acceleration or decelera-
tion. A solenoid-operated valve, actuated through the
fuel control switch on the left-hand console, and a
fuel pressure differential system, which correctly posi-
tions the regulator valve, control emergency fuel selec-
tion. A manual fuel control warning light, located above
the wing fold control, illuminates whenever the fuel con-
trol switch is in the MANUAL position. On some air-
planes,* the manual fuel control warning light is located
on the right-hand side of the instrument panel, above
the take-off check list,

FUEL CONTROL UNIT. The fuel control unit is a
speed density type fuel metering device. Fuel flow is
governed to maintain a constant engine speed at any
throttle power setting, regardless of airplane altitude or
temperature conditions. Fuel flows are compensated by
the fuel control unit for variations in compressor inlet
air density and temperatures to prevent engine stalling
and excessive engine pressures and temperatures. All
metered engine fuel flow is controlled by varying the

*Airplanes 139531 and subsequent
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spring load on the constant-speed type governor valve
to obtain desired engine speeds. Movement of the throt-
tie lever, which is directly linked to the governor, deter-
mines the spring loads placed on the governor valve and,
mmﬁqumﬂy the engine power semng A manual con-
trol valve is incorporated, permitting continued engine
operation in the event of malfunction of the primary
control elements, {See FUET CONTROL $WITCH AND
WARNING LIGHT, in this section.) For engine fuel con-
| ol ;‘amc:k;durex refer to Sections I and VIL On en-
| gines incorporating Engine Bulletin No. 240 (fuel
- control Part No. 190544-14 and subsequent), a spring
| balance positioner is mmrpomt,ed to make the control
. lever seek the position which gives 85 (%1} percent
| engine rpm if the airplane throttle linkage should
| separate. This rpm allows safe flight and controllable
| landing, including a wave-off. The engine can be shut
| down with the engine master switch in this emergency
situation. The detailed procedure for such operation is
| given in Section 1L

FUEL PUMP. The engine-driven fuel pump is a com-
bination centrifugal boost and dual gear type fuel pump.
The pump is driven through the accessory gearbox and
incorporates shear sections for each of the two mtegrai
gear pump elements to permit continued operation in
the event that one pump element fails. Check valves
are also provided to facilitate controlled fuel flow in
the event one pump element fails, Continued operation
of either one of the two elements will provide sufficient
fuel flow for continued engine operation. There are no
provisions for fuel pressure indication.

FUEL TUBES, FLOW DIVIDERS AND PRIMER
MNOZZLES, There are six fuel flow dividers, each of
which supplies six of the 36 fuel tubes symmetrically
located in the annular combustion chamber. The fuel
from the tubes vaporizes and thoroughly mixes with
primary air for proper combustion, Two primer nozzles,
focated in conjunction with the zgmter plugs within the
combustion chamber, wpply prxmel fuel for starting,
Fuel supply to the primer nozzles is controlled by the
engine rpm through a switch in the magneto generator.

FUEL STOPCOCK VALVE. The fuel Etapmck valve is
an integral unit of the control unit and is controlled
mmu%h throttle lever movement. With the throttle lever
in the OFF position, the stopcock valve is closed and
stops fuel flow through the fuel control unit. Movement
of the throttle lever out of the orFF pmimm opens the
valve. During emergency fuel operation, the fuel con-
trol stopeock valve manually controls, through the
throttle lever action, the emergency fuel flow to the
combustion chamber.

FUEL CONTROL SWITCH AND WARNING
LIGHT. The fuel control switch (21, figure 1-6} is a
tWo- pw‘)sirion switch which is located on the left-hand
console, inboard of the throttle quadrant, During normal
fuel control, the switch is in the PRIMARY ptxsxtmn
Placing the switch in the MANUAL {emergency) position

Section |

for emergency operation will energize a solenoid which
will by- pass fuel from its normal course through the.
control unit. This allows engine operation to continue
with unregulated fuel flow and illuminates the manual
fuel control war mng light, which is located above the
wing fold manual pin Im:hmg handle (hguw 1-16). On
some airplanes,® the wammg light is located on the
right-hand side of the instrument panel, above the take-
off check list (14A, figure 1-5, sheet 3). Since there is no
governing or altitude compensation while in MANUAL,
throttle movements must be made carefully to avoid
engine overtemperatures and overspeeding,

STARTER SYSTEM.

The starting system is made up of the starter-generator,
the starter controller, the engine master switch, the start-
stop switch and the emergency igoition switch. Starter
operation, througﬂh use of the starter controller, is en-
tirely automatic once the start-stop switch has been
actuated to start. With the engine master switch in the
MASTER position, momentarily p«)&;itionin% the start-
stop switch to the sTary pmmcm will energize the
starter controller relay, connecting the external constant
current 33-volt d-c power to the starter-generator. When
this occurs, a holding coil in the starter controller is
energized and will automatically hold the relay closed
until the engine reaches appmmnmmiy 25% rpm, at
which time the holding coil is mt(mmmmliy de-energized
and the external power circuit is broken. The starter-
generator will then continue operating as a generator.
Movement of the throttle lever out of the OFF position
opens the fuel stopcock valve, supplying fuel to the two
primer nozzles, and allows the ignition generator to sup-
ply current to the two igniter plugs. At approximately
23% rpm, the primer solenoid valve will shut off the fuel
supply to the pmner nozzle and the igniter plugs will
become mwpemuve at which time fuel combustion be-
comes self-sustaining. It should be remembered that since
the starter-generator pulls approximately 1000 (-+100/
—0) amperes for starting, it is not possible to ground
start the engine without an external ;et starting power
source. In addition, a 28-volt d-¢ servicing power source
capable of supplying 300 amperes should also be con-
pected to the second external receptacle to provide power
for the airplane’s electrical system. When attempting air
starts, the emergency ignition switch, located on the left-
hand console, should be placed in the on position. This
will provide both primer fuel and ignition for this
condition.

STARTER-GENERATOR,

A 500-ampere combination starter- é,eiwmmf: mounted
on the front main bearing support section, functions as
a starter and a geoerator., The unit will function as a
starter until enguw rpm reaches a value of approximately
25%, at which time it will automatically kick out the ex-
ternal power source from its circuir, Above approxi-
mately 25% rpm, the unit will function as a generator,
incorporating the conventional type of voltage regulator

*Airplanes 139531 and subsequent
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and reverse-current cutout. The generator will deliver
rated power at approximately 33% rpm,

STARTER SYSTEM COMNTROLS.

ENGINE MASTER SWITCH., When external power
is connected, moving a guarded engine master switch
(22, figure 1-6) on the left forward console to MASTER
completes the electrical circuits which start the aft fuel
boost pump, energizes the fuel shutoff valve to open and
provides power to the start-stop switch for stariing.
The forward boost pump will start when the mdmg
gear is raised, Ignition Is required only during amttmg
as the fuel mixture will burn u)mmmms}) once it is
ignited. Cuarrent for ignition is auppiwd when the start-
stop switch is held momentarily in the srarr pummm
engine rpm is greater than 119% and the throttle is
advanced from the oFF position,

START-5TOP SWITCH., A g:wdcd three-position
switch {sTarT, off and stop) is located on the left
console and is spring-loaded to the center {off) pmxtwm
Holding the switch at $1arT for 3 seconds will energize
a holding relay which actuates the starter. After 3 sec-
onds, the switch is released and will continue to be
energized through the holding relay until the engme
reaches approximately 25% rpm. When this engine
speed 15 reached, the holding relay is de- mergued auto-
matically and disconnects the starter, If the engine fails
o start mr a malfunction occurs, m(mwﬂmrxﬁy p@&luumm
ing the switch to the stop position will cut off current
to the starter, Bince the starter will automatically cut out
at approximately 25% engine rpm, the start-stop switch
should not be uwsed to disengage the starter after a
normal start,

EMERGENCY IGINITION SWITCH. The two- -position
emergency ignition switch, located on the left console,
should be in the orr {xmmmiiv closed) pmmon for
normal operation. This switch is used ro obtain ignition
for air starts. When the engine reaches gpptmmmtel}
23% rpm, a centrifugal switch closes, connecting the
ignition generator to ground through the emergency
ignition switch, This “short” ground reduces the
output voltage of the ignition generator to the extent
that the igniters cannot function and the normally
closed primer solenoid valve cannot be held open even
though they are tonnected to the ignition generator.
In the event an air start is necessary, when the engine
15 windmilling above 23%., or in case the mmrifugai
switch should malfunction, the emergency ignition
switch should be plaved to on. This will break the
circuit to ground from the ignition generator, permitting
the output mim&w to build up to a level sufficient to
operate the igniter plugs and the rmmmily closed primer
solenoid valve, This action supplies both fuel and cur-
rent for starting.

CAUTION

P

If emergency igaition switch is used, move
switch to OFF as soon as start is accomplished
to prevent overtemnperatures, possible burning
of plugs and damage to the ignition generator.

Revised 15 July 1958
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ENGINE CONTROL. ’
THROTTLE (POWER CONTROL). The engine is
controlled by a single throttle lever which is located
in a guadrant on the left console. The throttle lever,
which is spring-loaded to the inboard side of the quad-
rant, is provided with a stop to prevent the fuel supply
from being accidentally shut off when the throttle is re-
tarded, Outhoard movement of the throttle lever allows
the stop to be by-passed when the engine is being started
or stopped. A throttle friction lock (16, figure 1-6),
mounted on the inboard side of the quadrant, locks the
throttle at the selected power setting to prevent “throttle
creep.” The throttle grip contains a 1’:‘11‘\'{*&*{)1’»&01{1{: button,
a switch controlling speed brake (;peutmn, a range but-
ton for the APG-30 radar ranging system and a gun
sight gyro cage switch. Rotating the handle will cage
and uncage the gyro. Ao adjustable catapult holding
handle is mounted on the soucture forward of the
quadrant on the inboard side. This is a spring-loaded
handle and, on catapult take-off, can be rotated 1o the
vertical pmxtmn and held ahmg with the throtde lever
to maintain the full power position.

ENGINE INDICATORS.

EXHAUST TEMPERATURE GAGE, The exhaust tem- i
perature gage {34, ﬁgum 1-5%, located on the instru-
ment panel, indicates engine exhaust gas temperature in ff
deé.,reu Centigrade. Hm indicator system is a self-gen-
erating electrical unit and does not require power from
the airplane’s electrical system. Indications are received
from four bayonet-type thermocouples mounted in the
engine exhaust cone. For maximum exhaust gas tem-
peratures, refer to ENGINE LIMITATIONS, in Section V of
the Supplemental Flight Handbook (NAVAER
01-60JKD-501A).

TACHOMETER, The tachometer {36, figure 1-5} is lo-
cated on the instrument panel and registers engine speed
in percentage of maximum rated rpm. This indication,
when used in conjunction with that of the exhaust
temperature indicator, permits engine power to be
accurately set without exceeding engine limitations, The
tachometer receives power from the tachometer gener-
ator geared to the 63!13,,1“6 rotor shaft and, therefore,
does not depend on the airplane’s electrical system. For
rpm Hmits, refer 10 ENGINE LIMITATIONS, in Section V of
the Supplemental Flight Hamﬂmqn (NAVAER
01-60JKD-501A).

OIL SYSTEM.

Lubrication 1s pmxidei by a pressure-type oil system.
The oil tank, which is assembled to and constitutes a
component part of the engine, is mounted on the upper
right side of the engine compressor housing and has a
capacity of 3 U5, gallons with a usable capacity of
2.88 1.5, gallons. One gear-type pressure pump, a gear-
type scavenger pump and two gear-type oil merermg
pumps make up the xm%m% components of the engine
oil system. In addition, the system makes use of an
additional pump which is mmma”v located in the
accessory gear box, Oil under pressure is delivered from
the pressure pump to the front main bearing and the

7
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MACH TRIM SWITCH

19. LOW FUEL WARNING LIGHT

2. ENGINE FIRE DETECTOR WARNING LIGHTS 20. FUEL QUANTITY INDICATOR

3. ANGLE-OF-ATTACK INDICATOR 21. TURN-AND-BANK INDICATOR

4. AIRSPEED INDICATOR 22. RATE-OF-CLIMB INDICATOR

5. (DELETED) 23. CLOCK

6. ATTITUDE GYRO 24. PROVISION FOR LABS TIMER

7. ACCELEROMETER 25. WINDSHIELD ANTI-ICE OVERHEAT LIGHT

B. TAKE-OFF TRIM INDICATOR 26. ALTIMETER

9. FIRE DETECTOR TEST SWITCH 27. FLIGHT CONTROL PRESSURE WARNING LIGHT
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11. CABIN PRESSURE ALTITUDE INDICATOR 29. HYDRAULIC PRESSURE SELECTOR

12. GUN CONTROL PANEL 30. LANDING GEAR AND FLAP POSITION INDICATOR
13. RADIO MAGNETIC INDICATOR 31. OIL PRESSURE INDICATOR

14. YAW DAMPER SWITCH 32. LANDING GEAR CONTROL

15. TAKE-OFF CHECK LIST 33. FUEL FLOW INDICATOR

16. FUEL GAGE READS SWITCH 34. TAIL-PIPE TEMPERATURE INDICATOR

17. COURSE INDICATOR 35. LANDING CHECK LIST

18. WING FUEL SHUT-OFF WARNING LIGHT 36. TACHOMETER
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Figure No. 1-5. (Sheet 1)
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AIRPLANES 139316 THROUGH 139530 AND AIRPLANES
HAVING SERVICE CHANGE NO. 766 (OMPLIED WITH

PROVISION:
LABS TIMER
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P 24. PROVISION FOR LABS TIMER

| 25. WINDSHIELD ANTI-ICE OVERHEAT LIGHT
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Figure No. 1-5. (Sheet 2)

56 00

e 19. LOW FUEL WARNING LIGHT

o 29. HYDRAULIC PRESSURE SELECTOR
30. LANDING GEAR AND FLAP POSITION INDICATOR

FJ-4/8-1-00-22A



Section | NAVAER 01-60JKD-501

 INSTRUMENT PANEL i

r:D : o | h Lo %

i T T Al

POOD © @ ®
1. MACH TRIM SWITCH e 18. DELETED
2. ENGINE FIRE DETECTOR WARNING LIGHTS 19, LOW-FUEL WARNING LIGHT
3. ANGLE-OF-ATTACK INDICATOR 20. FUEL QUANTITY INDICATOR
4. AIRSPEED/MACH INDICATOR - 21. RADIO MAGNETIC INDICATOR ID-250A/ARN
5. LABS CONTROL PANEL . 22, RATE-OF-CLIMB INDICATOR
6. SIDE SPEED BRAKE INDICATOR - 23. TURN-AND-BANK INDICATOR
7. ATTITUDE GYRO INDICATOR (VGII '- 24. CLOCK
8. LABS DIVE-AND-ROLL INDICATOR o 25. WINDSHIELD ANTIICE OVERHEAT WARNING LIGHT
9. AFT SPEED BRAKE INDICATOR . 26. HYDRAULIC PRESSURE INDICATOR
10. FIRE DETECTOR TEST SWITCH i 27. FLIGHT CONTROL PRESSURE WARNING LIGHT
1. LABS TIMER 28. ALTIMETER
12. AN/ARN-21 RANGE INDICATOR - 29. HYDRAULIC PRESSURE SELECTOR
13. GUN CONTROL PANEL 30. LANDING GEAR AND FLAP POSITION INDICATOR
14. ACCELEROMETER 31. LANDING GEAR CONTROL HANDLE
14A. MANUAL FUEL WARNING LIGHT 32. FUEL FLOW INDICATOR
15. TAKE-OFF CHECK LIST 33. OIL PRESSURE INDICATOR *
16. FUEL GAGE SELECTOR SWITCH 34. EXHAUST GAS TEMPERATURE INDICATOR
17. COURSE INDICATOR 1D-249B/ARN 35. LANDING CHECK LIST

36, TACHOMETER

FJ-48-1-00-3D

Figure No. 1-5. (Sheet 3)
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accessory gear box, after which it is scavenged and re-
turned to the oil tank. The accessory gear box is Iubri-
cated by interconnection to the scavenge pump and bevel
gear box. The circulating type of oil system is used for
the front main bearing, accessories and drive mecha-
nism while a total loss system is used for the center and
rear main bearings. The latter system is supplied by the
two metering pumps which deliver oil to the center and
rear main bearings at the rate of approximately one drop
per second. Alr which is bled from the fifth stage of the
compressor is directed to these bearings and then mixes
with rhc oil to form a mist which then is vented over-
board, The system is so designed that the pilot has no
direct control over it other than observing the oil pres-
sure indicator. The maximum allowable oil consumption
pwmx{aed for this engine is 0.4 gallon per hour which
limits mission tme to 5 hours. On some airplanes®
a 4-gallon capacity oil tank is installed. This tank, dinng
wi m the in-flight refueling provisions, increases mission
time to approximately 7 houra. Oil grade and specifica-
tions are noted in ﬁgure 1-19.

Section |

OIL PRESSURE INDICATOR.

A three-position “barber pole” type oil pressure indi-
cator is located ar the extreme left-hand side of the in-
strument panel. (See 31, figure 1-5, sheet 1, and 33, fig-
ure 1-5, sheets 2 and 3.} The three indicated positions
are marked Lo, ™ and H1 With the oil pressure below
25 (=1} psi, the indicator will read 1O on a barber pole
background, oil pressure ranging from 25 (1) to 39
{*1) psi will indicate N {normal) on a blue background
and any pressure in excess of 39 (*1) psi will indicate
u1 on a barber pole background. The oil pressure indi-
cator will read Lo if the primary bus is not energized,

Note
During ground idle rpm, a low oil pressure
reading may be indicated. This indication is
acceptable if a normal reading occurs at rpm
settings of 50% or greater. The miniroum oil
pressure for ground idle rpm is 20 psi.

*Alrplanes 139500, 139502 through 139517, 139519, 139520, 139531, 139536,
139537, 139538, 139543, 139546 and subsequent

Revised 15 April 1958
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On some airplanes,t a one-inch diameter, continuous
reading oil pressure indicator replaces the three-position
“barber pole” type indicator. The continuous reading
indicator is direct reading and is calibrated from 0 to
70 psi with markings at each 5-psi increment. The en-
gine oil pressure limits for both the continuous reading
and the “barber pole” type indicator are the same. {Re-
fer to INSTRUMENT MARKINGS, In Section V of the
Supplemental Flight Handbook (NAVAER 01-60JKD-
50143

FUEL SYSTEM.
See figure 1-19 (sheet 2) for approved fuels and
specifications.

The main fuel system (figure 1-8) includes two integral
fuel tanks (wet wing), two U-shaped fuel cells, two
booster pumps, two transfer pumps, a fuel shutoff valve,
a filter, vent valves, check valves, dump valves and float
switches, The fuel supply on some airplanesi can be
augmented by two 200-gallon capacity drop tanks
mounted under the wings and on other airplanes® by
two addidonal 150-gallon capacity drop ranks as well
as provisions for transferring fuel from a buddy tanker
package into the airplane's fuel system. The forward
fuselage cell, located between the wings, 15 of the com-
bination self-sealing and bladder-type construction with
a capacity of approximately 339 gallons, The upper
portion of the cell (approximately two-thirds) and the
complete aft cell are of bladder-type construction while
the remainder of the forward cell is self-sealing. The
forward cell contains two submerged booster pumps
with lines going to a common manifold to provide a
single source of fuel to the engine. The integral wing
tanks extend from the inboard end of the wing to the
wing fold and are sealed by groove-type sealing. Refuel-
ing for all internal ranks is accomplished by a single-
point refueling filler located on the uanderside of the
fuselage between the wing leading edges. On some air-
planes,t all tanks can be refueled in flight. An in-flight
refueling probe is located on the left wing to utilize the
probe and drogue method of refueling. The operation
of this system is described in Section VIL

On some airplanes,® two additional 150-gallon drop
tanks can be carried beneath the outer wing panels.
These tanks can be filled by single-point or in-flight
refueling. Fuel from the tanks is transferred by air
pressure into the transfer lnes of the inboard drop
tanks and then into the internal fuel cells, The inboard
and outboard tanks have separate controls for transfer.
A three-position transfer switch, located on the left rear
console, controls transfer of all drop tank fuel. The

Section |

stores and tanks jettison button will drop all tanks
simultaneously or, by utilizing the bomb release selector -
controls, the tanks may be dropped in pairs or indi-
vidually., (Refer to EMERGEMCY STORES RELEASE CON-
TROLS, in this section.)

FUEL TRANSFER SYSTEM.

The following sequencing is used during normal opera-
tion of the fuel transfer systemi: The engine receives all
its fuel from the forward fuselage tank. The fuel is
mechanically transferred to this tank from the other
tanks. When drop tanks are installed, turning the drop
tank transfer switch to TRANSFER (or INB'D or QUTB'D¥)
will transfer fuel by air pressure to the single-point re-
fueling line and from there to the aft cell and wing
tanks, This flow will continue until the drop tanks are
empty. The fuel level in the forward fuselage tank will
then start to drop and some aft tank fuel will transfer
by gravity to the forward tank, When approximately
150 gallons {or 20 gallons§) are used from the forward
tank, a float switch in the tank turns on the transfer
pump in the aft fuselage tank. This pump cycles until
all of the fuel is used from the aft tank, The forward
fuselage cell (sump) indication during automatic trans-
fer from the aft rank remains av approximately 1125
(20308) pounds. When the aft tank is empty, 25 gal-
lons {or 160 gallons§) more are used from the forward
tank, reducing its level to approximately 170 gallons,
At this time, a float switch turns on the wing transfer
pump. This pump cycles, maintaining a forward fuselage
cell (sump) indication of approximately 1000 pounds,
until all but approximately 30 gallons of wing tank fuel
is used. At this time, the cycling stops and the pumps
run continuously, but the remaining wing fuel may not
be available at a rate equal to maximum engine demand.
When the fuel flow transfer rate from the wing tanks
is no longer able to meet the engine demand, the re-
maining 170 gallons in the forward fuselage tank will
be used. During this time, the remaining wing fuel will
be transferred at whatever rate fuel is available. Should
all boost and transfer pumps fail, most of the fuel will
flow by gravity into the forward fuselage tank and will
be delivered through the engine-driven pump to give
optinum performance at low engine demands and wings-
level, low angle-of-attack flight attitudes,

Fuel is pumped from the forward fuselage cell, through
a shutoff valve and low-pressure filter, to the engine-
driven high-pressure fuel pump by two submerged
booster pumps in the forward fuselage tank. One pump
is located in the forward portion and ope in the aft
portion of the tank. The forward booster pump is pow-
ered from the monitored bus through control action of

*Airplanes 139531 and subsequent
taAirplanes 139303 and subsequent

tAirplanes 143543 und subsequent ond airplanes having Service Change Mo, 460 complied with
§Airplanes 143543 and subsequent

Revised 15 July 1958
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LEFT CONSOLE

B
S

o gz
s : sl S PR
(®) @@@@@@@@@@ @@@
1. COCKPIT LIGHT . SPEED BRAKE POSITION INDICATOR
2. SPEED BRAKE DUMP VALVE 16. THROTTLE FRICTION CONTROL
3. ANTI-G SUIT CONNECTION 17. (DELETED)
4. ANTI-G VALVE 18. CIRCUIT-BREAKER PAMNEL
5. EMERGENCY TRANSFER FUEL CONTROL SWITCH 19. LANDING LIGHT SWITCH
6. COCKPIT AIR TEMPERATURE CONTROL PANEL 20. RUDDER TRIM SWITCH
7. COCKPIT AIR DEFLECTOR CONTROL 21. MANUAL FUEL CONTROL SWITCH
8. AFC5 CONTROL PANEL 22. ENGINE MASTER SWITCH
9. RADAR SET CONTROL PANEL 23. START-STOP SWITCH
10. WING FLAP CONTROL 24. EMERGENCY IGNITION SWITCH
11. THROTTLE 25. TRIM CONTROL SELECTOR SWITCH
12. THROTTLE CATAPULT GRIP 26. STABILIZER-AILERON ALTERNATE TRIM SWITCH
13. STORE AND TANK JETTISON BUTTON 27. DROP TANK TRANSFER SWITCH
14, STORE AND TANK MANUAL JETTISON CONTROL

Figure No. 1-6. (Sheet 1)
12 Revised 1 February 1959
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AIRPLANES 139531

AND SUBSEQUENT

Section |

LEFT CONSOLE

® ® @O ® O @®© ®

. COCKPIT LIGHTS

. SPEED BRAKE DUMP VALVE

. ANTI-G SUIT CONNECTION

. ANTI-G SUIT VALVE

. EMERGENCY TRANSFER FUEL CONTROL SWITCH
. COCKPIT PRESSURIZATION CONTROL PAMEL

. COCKPIT AIR DEFLECTOR CONTROL

. AFC5 CONTROL PANEL

. RADAR SET CONTROL PANEL

. WING FLAP CONTROL

. THROTTLE

. THROTTLE CATAPULT GRIP

. EXTERIOR LIGHTS SWITCH

. STORE AND TANK JETTISON BUTTON

. STORE AND TANK MAMUAL JETTISON CONTROL

15

16.
17.
18.
19.
20.
2L
22,
23.
24.
25.
26.
27.
28.

O M @ @O

17) (18) (15) (18)

. TAKE-OFF TRIM INDICATOR
THROTTLE FRICTION CONTROL
RUDDER BOOST SWITCH

LABS START SWITCH

LANDING LIGHT SWITCH

RUDDER TRIM SWITCH

MANUAL FUEL CONTROL SWITCH
ENGINE MASTER SWITCH
START-STOP SWITCH

EMERGENCY IGNITION SWITCH
TRIM CONTROL SELECTOR SWITCH
STABILIZER-AILEROMN ALTERNATE TRIM SWITCH
DROP TANK FUEL TRANSFER SWITCH
CIRCUIT-BREAKER PANELS

. MAP CASE

Figure No. 1-6. (Sheet 2)
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RIGHT CONSOLE
O OO0® @

NAVAER 01-60JKD-501

W® M® G O

O 0 @ N o> B W W

. COCKPIT LIGHTS

. IN-RANGE VOLUME CONTROL

. ARRESTING HOOK CONTROL

. EXTERIOR LIGHTS CONTROL PANEL

. UHF COMMUNICATIONS CONTROL PANEL
. VHF NAVIGATION CONTROL PANEL

. POLAR PATH COMPASS CONTROL PANEL
. 5IF CONTROL PANEL

. COCKPIT AIR DEFLECTOR CONTROL

. IFF CONTROL PANEL

11.
12,
13.
14,
15,
16,
17.
18.
19.

O (12) (1

CIRCUIT-BREAKER PANELS

ANTI-ICE AND DEFROST CONTROL PAMEL
WARNING LIGHT TEST SWITCH

INTERIOR LIGHTS CONTROL PAMEL
INTERIOR LIGHTS RHEOSTAT

INVERTER WARNING LIGHT

INSTRUMENT POWER SWITCH
GENERATOR WARNING LIGHT
BATTERY-GENERATOR SWITCH

Figure No. 1-7. (Sheet 1)
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RIGHT CONSOLE &%'Ssaian

DOOO® © ® ©

COCKPIT LIGHTS 12

ANTI-ICE AND DEFROST CONTROL PANEL

2. IN-RANGE VOLUME CONTROL 13. WARNING LIGHTS TEST SWITCH

3. ARRESTING HOOK CONTROL 14, COCKPIT FLOODLIGHTS SWITCH

4. EXTERIOR LIGHT CONTROL PAMEL 15, CONSOLE LIGHTS RHEQSTAT

5. UHF COMMUNICATIONS CONTROL PANEL 16. INTERIOR LIGHTS CONTROL PANEL

6. VHF NAVIGATION CONTROL PANMEL 17. INTERIOR LIGHTS RHEOSTAT

7. POLAR PATH COMPASS CONTROL PANEL 18. INVERTER FAILURE WARNING LIGHT

8. IFF CONTROL PANEL 19. INSTRUMENT A-C POWER SWITCH

9. COCKPIT AIR DEFLECTOR CONTROL 19A. GENERATOR RESET SWITCH*

10. SIF CONTROL PANELS 20. GENERATOR OUT WARNING LIGHT

11. CIRCUIT-BREAKER PANEL 21. D-C POWER SWITCH (BATTERY-GENERATOR SWITCH]

22.

*AIRPLANES 141444 AND SUBSEQUENT AND AIRPLAMES HAVING
SERVICE CHANGE NG, 374 COMPLIED WITH

UTILITY POWER RECEPTACLE

Figure No. 1-7. (Sheet 2)
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FLIGHT

REFUELING

PROBE

&

DEFUELING

LINE

SINGLE-POINT
REFUELING
RECEPTACLE

FUEL FEED

FUEL TRANSFER AND REFUELING

e

AIR PRESSURE

AIR LINE

&P BOOSTER PUMP

-4
-
=
o

& FUEL LEVEL CONTROL VALVE

@ SHUTOFF VALVE

Figure No. 1-8. (Sheet 1)

Revised 1 July 1957
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ENGINE STARTER
MASTER START

EMERG. TRANSFER
FUEL CONTROL

AUTOMATIO

AFT TANK

DROP TANK

FUEL TRANSFER
TRANSFER OFF

Figure No. 1-8. (Sheet 2)
Revised 15 January 1958

MAVAER 01-60JKD-501 Section |

the landing gear downlock relay. This control action has
been incorporated so that the forward booster pump will -
be inoperative with the landing gear in the down and
locked position. This will prevent possible engine fuel
starvation through uncovering of the forward booster
pump during flight operations where the forward fuse-
fage {sump} tank fuel is low and the angle of attack is
high. The aft booster pump is powered from the primary
bus and is controlled by the engine master switch. The
output of the pumps is joined in a manifold which also
incorporates provisions for suction feed by allowing the
engine-driven pump to draw fuel direct from the for-
ward fuselage tank. The lines from each pump contain
a check valve to prevent one pump from pumpmg fuel
back through the other pump if it is inoperative. The
circuit breakers for the fuel booster pumps are located
in the mckpn for pilot accessibility. On some airplanes,} [
the circuit breakers are located on the right-hand rear
console while on other airplanes,* the fuel booster pump
circuit breakers are located on the left-hand rear console.
The suction feed system is incorporated in case both
booster pumps should become inoperative. With the
suction feed system in use with JP-4 fuel, engine opera-
tion should be nearly normal below 20,000 feet. Above
this altitude, engine operation will be erratic and a
flame-out may occur. Operation on one booster pump
should be normal at all altitudes, but, if both pumps
should go out in a climb out, the frst indication will be
a mild fluctuation (200 to 300 pounds) of fuel flow,

Fuel transfer for the wing tanks consists of a line run-
ning from each wing sump to the center of the airplane
where the two lines join before g,mug, to a transfer
pump, From the pump a line joins the transfer line
from the aft cell, A line and check valve are provided
as a by-pass around the pump in case of pump failure,
The forward pump in the forward fuwl:&g;ﬁ cell becomes
lm)peramre: when the imcimzf,, gear is lowered to prevent
pumping air from the tank into the fuel system when
the airplane is in a nose-high landing attitude with low
fuel.

On some airplanes,{ the fuel transfer circuit breakers are §f
located on the pilot's right aft console while on other
airplanes,* the circuit breakers are located on the left f§
aft console. On some aicplanest a low level switch is
incorporated in the aft fuel cell which automatically
turns off the transfer pump when the foel cell is empty.

*Airplanes 139531 and subsequent
tAirplanes 139282 through 139350

FAirplanes 139491 and subsequent and airplanes
having Service Change Mo, 464 complied with
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AIRPLANE FUEL SYSTEM iy susscavewr

D

DUMP

—
SINGLE-POINT ———

REFUELING
RECEPTACLE
IN-FLIGHT

REFLELING
PROBE
BOOSTER PUMP mmmm  FUEL FEED
FILTER mmmm  FUEL TRANSFER AND REFUELING

FUEL LEVEL CONTROL VALVE AIR PRESSURE

» % @ ©

SHUTOFF VALVE AIR LINE * AIRPLANES 143543 AND SUBSEQUENT

Figure No. 1-8. (Sheet 3)
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ENGINE STARTER
MASTER START

©
&

‘EMERG TRANSFER
FUEL CONTROL

WING TANKS
AUTOMATIC |
) AFT TANK

DROP TANK
FUEL TRANSFER
‘OUTB'D LOFF  INB'D

OFF R DiNTERNAL
Gusu.onm: FUEL TRANS

Fj~dBe] 48~ 3A

Figure No. 1-8. {Sheef 4}
Revised 15 April 1958
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MANUAL FUEL SEQUENCING.

A switch (5, figure 1-6}, located on the left console, is
provided for manual selection of fuel in case the auto-
matic sequencing fails, The guarded three-position
switch is marked: wing Tank {(forward), AUTOMATIC
(center) and AFT TANK {aft). Moving this switch out
of the AUTOMATIC position will by-pass the automatic
fuel sequencing of the related tank. The transfer pump
int the selected tank will then provide fuel to the forward
fuselage cell. This switch can be actuated for test pur-
poses but should not be used during flight, unless the
automatic sequencing malfunctions, as manual selection
of the tanks will shift the center-of-gravity location. If
manual sequencing is used, the aft tank should be
selected and emptied first to maintain a satisfactory wing
loading condition.

Mote
In order to maintain satisfactory CG and
structural load conditions during emergency
fuel transfer {(manual sequencing), the for-
ward fuselage cell (sump) quantity should not
exceed 1200 pounds. On FJ-4B airplanes, the
sump quantity should be maintained between
1500 and 2000 pounds during manual transfer
of aft tank fuel, and subsequently between
1000 and 1500 pounds during wing tank fuel
transfer,
FUEL JETTISONING.
Wing tank fuel may be dumped at the approximate rate
of 100 gallons a minute from each tank. Each wing has
a line running outboard from the wing sump area
thmuéh a nmmmll; operated shutoff valve to the trail-
ing edge of the wing near the tip. This valve is con-
trolled by a T handle located on the center pedestal.
[See figure 4-1 in the Supplemental Flight Handbook
(NAVAER 01-60JKIDD-501A).1 When the valve is open,
fuel is dumped through this line by pressurizing fhe
wing tanks. High-pressure air for dumping is supplied
by the heat and vent compressor bleed air. (See figure
4-1.) This air pressure is controlled by relief valves and
orifices to 9 psi. Check valves are used to isolate the two

184
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NAVAER 01-60JKD - 501

FUEL QUANTITY DATA

TOTAL
CAPACITY

Gallons

Forword fuselage tank 339
Aft fuselage tank 155
integral wing tonks {2) 344

Totol internal fuel capuacity 840

Fi-48

400

Drop tanks {2}

Totol available fuel

TOTAL
TANK CAPACITY

Gallons

Forward fuselage tank 339
Aft fuselage tank 155

Integral wing tanks (2) 346

Total internal fuel capacity B840

inboard drop tanks, $TA. 2 & 5 (2) 400
Cutboard drop tanks {2) 300
Total long range fuel 1540

Buddy tanker packege {LH) 344

[RH) 224
Total internal plus buddy tonker fuel 1408

Total internal plus buddy tanker plus

outboard drop tank fuel

F Bt Gt A

Figure No. 1-9.

sides of the systerm, making it possible to finish empty-
ing one wing after the other has heen emptied. When
it becomes necessary to dump fuel, the wing dump lever
in the cockpit will imdmnimﬂ} open the outhoard wing
dump valves, close the wing tank vent valve and open
the wing tack damp air sapply valve. The pilot should
manually close the dump valve when the wing tanks are
empty or prior to landing,

FUEL SYSTEM CONTROLS.

FUFL SHUTOFF CONTROL. The main fuel shutoff
valve is operated by the engine master switch, The valve
opens when the master switch is turned on and closes
when the switch is off, regardless of the position of the
battery-generator switch.

Ev”\/"w‘“w”"«/wwwwm/wﬂ'nw

aaaaaaaar
| CAUTION }
§me&ﬂ

Do not move master switch to OFF when engine
is rotating as fuel lines may collapse.

FUEL JETTISON VALVE. A "T” handle, located on
the center pedestal {figure 4-1 in the Supplemental Flight
Handbook (NAV’A{ R 01-60JKID-501A)}, mechanically
controls the wing tank fuel dump valves, the wing t tank
vent valve and the wing tank dump air valve, Pu{img
this handle aft will start the fuel dump system operating.
The handle is designed to pull out approximately 33/
inches, at which point a latch in the mechanism will
engage to hold the system in the dump position. The
handle should then be positioned manually to within 3/

inch of the normal position to prevent any possibility of
the handle mterfexmg, with control stick movements and
to permit continuation of fuel dumping.

Mote

The handle is spring-loaded and, if allowed to

spap back after pulling it out, inertia forces

can cause the handle to return to the full closed

position.
To stop the fuel dumping, the handle must be pushed
full forward, with the heel of the left hand, to release
the system latch. The handle should be returned to the
normal position when dumping is completed.
DROP TANK TRANSFER SWITCH. A guarded tog-
gle switch (27, figure 1-6), located on the lefr aft con-
sole, controls air pressure fraom the windshield anti-icing
and defrosting system to the auxiliary drop tanks. A
two-position switch is used on some airplanes® and is
marked TRaNSFER and OFF. Other mrpimm. utilize a
three-position switch marked 1NB'D, OUTE'D and O¥F.
When the switch is in either INB'D, OUTB'D or TRANSFER
posm(m drop tank fuel is directed by air pressure to the
wing tanks and the aft fuselage cell. Overflow from
these tanks is directed to the forward fuselage cell. When
the drop tanks are installed, the outboard tank fuel must
be transferred as soon after take-off as possible so that in
case it becomes necessary to jettison the tanks, the maxi-
mum amount of auxiliary fuel will have been used. The
switch may be left in the rransfer position after the tanks
are empty to allow the air to purge the tanks, A fuel
level control valve in the forward fuselage tank prevents

*Ajrplanes 139281 through 139530
tAirplanes 139531 and subsequent
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NAVAER 01-60JKD-501

this tank from becoming overloaded from drop tank
transfer. When the outhoard {150-gallon) drop tanks
are being utilized, it is necessary that this fuel be used
before the inboard {200- wxil(m) drop tank fuel is used.
This fuel should be used as soon as possible after take-off
to maintain satisfactory CG conditions. If it is evident
that outboard (150-gallon) drop tank fuel is not trans-
ferring, it is recommended that a field landing be made
as soon as possible to prectude flight under aft CG condi-
tions, However, if a field landing cannot be made, as in
the case of carrier or tactical operations, the aft CG
control problem can be corrected by jettisoning the out-
board drop tanks. (Refer to EMERGENCY STORES RELEASE
CONTROLS, in this section.)

On missions that require in-flight refueling, fuel in the
inboard (200-g g_,aiim;) drop tanks should be retained
until after the in-flight refueling has been completed.
This will provide better CG travel characteristics durmg
the in-flight refueling operation and will also minimize
the refueling time.

If the buddy tanker package is being carried, tanker fuel
can be transferred to the mrpim«; s system hy placing the
transfer switch to the 1wB'D position. This directs air

Section |

pressure from the engine into the tanker tapks and
routes the fuel into the airplane’s internal system. If it
is desired to transfer internal fuel to the buddy tanker
package, the aircraft should be flown only in level flight
under one G conditions while the fuel is being trans-
ferred. This is necessary since the forward boost pump
is used to transfer fuel to the drop tanks and, should the
aft boost pumps become uncovered due to attitude or
G forces, an engine flame-out would occur after the fuel
in the feed line was depleted.

EMERGENCY STORES RELEASE CONTROLS, Both
drop tapks (and all stores) can be released simultane-
ously by depressing the button marked "STORES &
TANKS JETTISON,” located forward of the left con-
sole, or by pulling the emergency stores release handle
located forward of the left console {14, ﬁgure 1-6}.
This handle is connected to a cable release and is opera-
tive regardless of the airplane’s position, Pulling this
handle will release all external stores. On some air-
planes,® if electrical power is not available, stations 2
and 5 jetrison mechanically when the handle is pulled
out fully. If a special weapon is installed at station 2,
battery power is required for its jettisoning. Other

*Airplanes 139531 and subsequent

Revised 1 February 1959
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NAVAER 01-60JKD-501

methods of releasing the drop tanks are described un-
der SPECIAL STORE JETTISONING, in Section IV of the
Supplemental Flight Handbook (INAVAER 01-60JKD-
501A) and are part of the special stores release system.

Note

This button will release stores only if the
weight of the airplane is off the landing gear.

FUEL SYSTEM INDICATORS.

FUEL QUANTITY INDICATOR. A capacitance-type
fuel indicator (20, figure 1-5), which indicates total
internal fuel, is mounted on the instrument panel. The
gage will indicate the total amount of internal fuel
available to the engine. A yellow band appears on the
face of the indicator between 1100 and 1000 pounds.

Section |

With the fuel selector switch positioned to sump during
automatic fuel sequencing, this band indicates the nor-
mal sequence start of fuel transfer. On some airplanes,*
the indicator face contains a second yellow band between
2190 and 2030 pounds. This band indicates the range in
which aft tank automatic fuel transfer takes place, while
the band between 1100 and 1000 pounds indicates the
start of automatic fuel transfer from the wing tanks.
There are no provisions for indicating the amount of
fuel in the drop tanks. A fuel gage selector switch (16,
figure 1-5), located on the instrument panel adjacent to
the fuel indicator, provides a two-way check of the
indicating system. In the TOTAL (up) position, the switch
permits measurement of total fuel available. In the sumMP
(center) position, the indicator will show only the fuel
in the forward fuselage tank. The spring-loaded cHECK
(down) position checks the indicator by deflecting the
needle counterclockwise.

LEFT FORWARD CONSOLE

CAUTION
THIS HANDLE FIRES
FXPLOSIVE CHARGE WHICH
HTTISONS ch:? :

AIRPLAMNES 139281 THROUGH 139530

AIRPLANES 139531 AND SUBSEQUENT FJd/B -1 00 -26A

Figure No. 1-10.

* Airplanes 143543 and subsequent

Revised 1 February 1959
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Section | NAVAER 01-60JKD-501

ELECTRICAL

BATTERY BUS
ENERGIZED BY THE BATTERY ALWAYS. BY GENERATOR OR

EXTERMAL POWER THROUGH THE PRIMARY BEUS IF D-C POWER
> SWITCH IS AT "BAT. & GEN" OR "BAT, ONLY."

CANOPY AND BATTERY BUS MONITORED BUS
EMNERGIZED BY THE BATTERY BUS ALWAYS ENERGIZED THROUGH THE

BATTERY

D-C POWER

OR BY THE PRIMARY BUS WHEN THE PRIMARY BUS BY THE

5 3 GEMERATOR OR EXTERMAL
MOMNITCRED BUS |5 ENERGIZED. POWER. CANNOT BE POWERED
BY THE BATTERY.

T

> PRIMARY BUS

s ONLY ENERGIZED BY THE GEMNERATOCR OR
EXTERNAL POWER. COMNMNECTED TO THE
BATTERY BUS WHEN THE D-C POWER

SWITCH 15 AT "BAT, & GEN" OR "BAT., OMLY."

ARMAMENT BUS

EMERGIZED BY ARMAMENT MASTER SWITCH
THROUGH THE PRIMARY BUS WHEMN
LANDING GEAR HANDLE 15 UP OR

WHEN LANDING GEAR HAMDLE 15 DOWN
AMND GROUND FIRING CONTROL SWITCH
15 MOMEMNTARILY DEPRESSED

EXTERNAL POWER

SUPPLY QROUND =
MOTE: ALL BUSSES CAN BE FIRING & SECONDARY BUS
EMERGIZED FROM THE PRIMARY CONTROL
BUS WHEN EXTERNAL POWER
|3U(_-GNNEUED L SWITCH B EMERGIZED THROUGH THE PRIMARY
i = BUS BY THE GEMERATOR OR EXTERMAL
= POWER., ENERGIZED BY THE BATTERY
- THROUGH THE PRIMARY BUS WHEN D-C
= POWER SWITCH 1S AT "BAT., ONLY" OR
WHEMN THE LANDIMNG GEAR 15 DOWN
AND THE D-C POWER SWITCH IS AT
"BAT. & GEN"
POWERED
FROM PRIMARY
BUS. ?
& AISSISS,

_;_ ’ INSTRUMENT A-C POWER

MARK 16 COMPUTOR

POWERED BY THE NO, 1 INVERTER OMN AIRPLANES
139281 THROUGH 139315 AND BY THE NO. 2
INVERTER ON AIRPLAMNES 139316 AND
SUBSEGIUENT.

No.1 INVERTER

250 VA
PRIMARY 115 VOLT A-C BUS
POWERED FROM : 26
PRIMARY BLS AND EMERGENCY {A-C POWERED FLIGHT INSTRUMENTS) VOLT
CONTROLLED FROM SUPPLY PATH POWERED BY THE NO. 1 INVERTER WHEN THE INSTRUMENT A_c
MOMITORED BIJS.T A-C POWER SWITCH IS AT THE "NOC. 1 INV." POSITICN BUS
OR POWERED BY THE MO, 2 INVERTER WHEMN THE
POWERED AND INSTRUMENT A-C POWER SWITCH IS AT THE "NO, 2 (POWERED
COMTROLLED INY. " POSITION, THROUGH THE
FRQM MONITORED FRIMARY 115
BUS. ¥ VOLT A-C
SECONDARY 115 VOLT A-C BUS i
No. 2 INVERTER {MISCELLAMEOUS A-C POWERED EQUIPMENT)
Se6 A POWERED BY THE NO. 2 INVERTER ONLY.
CR
2500 VA%

HAIRPLAMES 141444 AND SUBSEQUENT + AIRPLANES 139281 THROUGH 139530 ’
AND AIRPLAMES HAVING SERVICE + AIRPLANES 139531 AND SUBSEQUENT : FJ-4,/B-1-54-38
CHAMNGE NO, 151 COMPLIED WITH

Figure No. 1-11. (Sheet 1)
20 Revised 15 October 1958
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POWER DISTRIBUTION

AIPS
PRIMARY BUS

AMPS

AMPS

Section |

| MONITORED BUS |

12400 Ammunition Boosters 0,17 Mission Datn Light %% 572 No. 2 Inverter
6734 No. 7 loverder Power? 0.17  Flight Control Hydroulic Pres- 126 Forword Fuel Bomst Pump
1950 Fap Actuotors sure Worning Light 3.60 Water Separator Heufer
1820 Controliable Leading Edge 0,17 Generator Out Warning Light 320 Rador Set
Actuntors And Fop Control 017 landing Geor Downlack Relay 160 Windshield Antilee Volve
Relay 0.2 Cockpit Air Control Reloy 1.50  Gun Sight System
1750 Aft Fuel Tronster Pump Q.12 Leteral Trim Inditetor Control 145 Gun Comerg
A0 Noo 1 loverter Power Relay 0.90  identificotion System (APX-68)
1690 Air Compressor ¥ 017 Longitudingt Trim Indicator 0.50  Windshield Defrost Valve
1550 Londing Light And Reloy Control Reloy 050 Conopy And Buttery Bus Reloy
1276 Wing Fuel Transfer Pump 0,12 Londing Gear Retruct Control 035 Forward Fuel Boost Pump Relay

1260 Al Fuel Boost Pump (Forword Cefl}

190 Pitoy Henter

400 Pilor's Seat Actuntor

3148 Angle-Di-Attodk System

340 Wing Fold Selector Volve,

Emergency Accumulator

Charging VYolve, londing

Genr And Door Hydroufic

Solenoid Valve

Cotkpit Pressurizafion System

Shut-0ff Valve, Rom Air Shut-

Off Valve And Cobin Air

Safety Valve

300 Inshrumends Lights

3.00 Drop Tank Air Solenoid Volve

270 Console And instrument Panel
Lights

220 Rudder Trim Actugtor

200 Warning Light Test Circuil

200 Wing Tank Transfer Valvet

200 Wing Tank Dump Air Solenold
Yalvet

150 Air Compressor Dump Valve

150 Aft Fuel Shut-Off Valve 85

150 Cothpit Floodlights

180 loterst Trim Acutor

100 Air Comprassor Control Systemt

2a3
2
=

Relay
8 Oif Pressure Indicator And Londing
Geor Position Indicutor
0.05 Speed Broke Position Indicoter
0.05 Toke-Off Trim Indicator
0.02 Flap Position Indicutor
Inverter Failure Warning Relay
Special Stores Emergency Power
Inertio Reeft
Monual Fuel Control System
Flap Control Relay
Warning Light Dimming Relay
Rudie Test Receptacle
Utility Receptude
Aft Speed Brake Retroct Valve %%
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*k AIRPLANES 139787 THROUGH 139290, 139293 AND SUBSEQUENT
+ AIRPLANES 139781 THROUGH 139323, 139424 THROUGH 139530
§5 ARPLANES 143543 AND SUBSEQUENT

FAIRPLANES 139291 and 139292
SAIRPLANES 139281 THROUGH 139315
THAIRPLANES 139477 AND SUBSEQUENT

T AIRPLANES 139316 AND SUBSEQUENT
sk AIRPLANES 139..31 AND SUBSEQUENT
-+ MRPLANES 139287, 139789 THROUGH 139372
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RIGHT-HAND REAR CONSOLE CIRCUIT-BREAKER PANEL
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T AIRPLANES 139316 THROUGH 139323
AND 139424 THROUGH 137430

RIGHT-HAND REAR CONSOLE CIRCUIT-BREAKER PANEL

WING FUEL TRARSFER P!

D))

CENTER PEDESTAL CIRCUIT BREAKERS
’ . AIRPLAMES 139282 THROUGH 139530

PITOT_HEATER

e © o

WARNIKG LIGHT TEST

@ © o

& RUD. FED. SHAKER

CAMERA T

® ® ¢ ® : ‘

AIRPLANES 13928] THROUGH 139530
AIRPLANES 139451
THROUGH 139530

RIGHT-HAND FORWARD CONSOLE CIRCUIT-BREAKER PANEL

EXTERIOR LIGHTS FUS SIGHAL LIGHTS ARREST HOOK SEAT ACTUATOR INVERTER WILRN, IHST. LIGHTS PITOT HEATES & APG-30 DEFROST

@ 0 o0 ®e 00 © o0 O O c0 © 00"0"

INSTRUMENT FIRE CTOR HTS & CONSOLE FLOOD LIGHTS (CONSOLE LIGHTS WARNING LIGHT TEST GUNSH

S

Q

@@@@@@@@@@@@@@@@@@T&)

VIBRATOR COCKAT FLOOD LIGHTS x & RUD. PED. SHANER

_j AIRPLANES 139281 THROUGH 139323 AND 139424 THROUGH 139450

S

(Fl—4-1-54-11'

Figure No. 1-12. (Sheet 2)
23



24

Section | NAVAER 01-60JKD-501

AND SUBSEQUENT
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FUEL LEVEL WARNING LIGHT. A warning light
(19, figure 1-5}, located on the instrument panel ad-
jacent to the fuel quantity indicator, illuminates when
the combined fuselage fuel level is down to approx-
146 gatlons {950 {50) pounds].

imately

‘‘‘‘‘ e
]

CAUTION

et
e

The fuel level warning light operates from a
float-type switch and may give momentary
fulse low readings during negative "G" maneu-
VETS.
WING FUEL SHUT-OFF WARNING LIGHT. An
indicator light (18, figure 1-5, sheets 1 and 2) located
on the instrument panel, will illuminate whenever wing
fuel is not available for transfer. When the wing tank
dump valve is over 10 percent closed, the light will illu-
minate. On’ some airplanes,§ the wing fm?ﬁ shut-off
warning light fearure has h{zm eliminared,
FUEL FLOWMETER. The fuel fowmeter (33, figure
1-5, sheet 1, and 32, figure 1-5, sheets 2 and 3}, mounted
on the instrument panel, is an autosyn-type instrument.
Indicator readings reflect the volrage transmitted by the
fuel flowmeter transmircer. This voltage is pmp(’)rti(}rmi
to the rate of fuel flow thmu%h the transmitter. The
indicator scale is graduared in varying increments within
a range of O to 12, Mmm;ﬂj},mg the scale reading by
1000 will give the actual rate of fuel flow in pounds per
houar,
FUEL CAPACITY.
The fuel capacities of each tank are given in figure 1.9,

ELECTRICAL POWER SUPPLY SYSTEM.

The airplane is equipped with a-¢ and d-c electrical
power systems. During normal (héﬂhi operation, d-¢
power is supplied from a 500-ampere, combination
starter-generator. bn an emergency, power can be sup-
plied from the 24-volt, 24-ampere-hour battery, D-C
power can also be suppl u.d through the external power
receptacles. Power for the a-c system is supplied by two
d-phase inverters,

DIRECT-CUBRRENT ELECTRICAL

POYWER DISTRIBUTIONM.

The following six busses comprise the interlocking bus
system for d-¢ power distribution (figure 1-11): battery,
canopy and battery, primary, secondary, armament and
monitored. The primary bus may be connected to any or
all of the three sources of power. The battery bus is con-
nected to the alrplane’s bartery by a quick-disconnect
plug and is energized whenever the battery is installed in
the airplane. The mzmp'@ and battery bus is connected
to the battery bus if only the &mtmw is available as a

Section |

power source. It is connected to the primary bus when
either external power or generator output is available.
The secondary bus, when energized, is always energized
from the primary bus. It is energized when the generator
is powering the primary bus, or it can be energized from
the battery by 1\!&(1%{ the battery-generator switch in
the BaT. oNLY position. The r,eumd‘w.\,f bus will also be
energized when the landing gear control is in the pownN
positdon. The monitored bus is energized from the pri-
mary bus when either externmal power is applied or
generator output is available. The armament bus is ener-
gized when the armament master circuit-breaker switch
is o and the landing gear control is in the Up position,
Some airplanesf] incorporate overvoltage protection for
the generator so that if more than 32 volts should be
applied to the d-c electrical system, the generator will
automatically cut out. A generator reset switch is in-
corporated to restore generator operation, (Refer to
ELECTRICAL OVERVOLTAGE, in Section 1)
ALTERNATING-CURRENT ELECTRICAL

POWER DISTRIBUTION,

The a-c power system consists of one 1500 volt-ampere
inverter, one 250 volt-ampere inverter, an inverter fail-
ure ix‘xéim{ing’ refay, an instrument power-off warning
lx&ht and an instrument power selector switch. On some
airplanes,® the 1500 volt-ampere inverter has been lil
placed by a 2500 volt-ampere capacity inverter. During
normal operations, both inverters operate and furnish
power simultanecusly; the No. 1 (small) inverter is
pwwwmi and controlled by the primary d-c bus and the
No. 2 (large) inverter is powered by the primary d-
bus and controlled by the monitored bus on some air-
planest or powered and controlied bx the monitored
bus on other airplanes.i The .;Nu. 1 {small) inverter
functions whenever the primary d-c bus is energized
while the No. 2 (Jarge) inverter functions only when
the generator is operating or when an external power
source is connected, With the instrument power switch
at the ™Mo, 1 awv. positon, the No. 1 (small) inverter
furaishes instrument power to the primary a-c bus while
the No. 2 {large) ioverter powers other a-¢ equipment
through the secondary a-¢ bus.

Should failure of the No. 1 {small) inverter occur, the
instrument power load may be transferred to the Mo, 2
{large} inverter by positioning the instrument power
switch to the NO. 2 1NV, posit The Mo, 1 {small}
inverter is then disconnected from the primary a-c bus,
Should the No. 2 (large) inverter fail, all secondary
bus a-¢ powered equipment will be lost and instrument
power through the No. 1 (small} inverter will be main-
tained as long as the instrument power switch is retained
in the NoO. 1 oIMv, pammm In the case of generator fail-
ure, the battery will provide power to the Mo. 1 (small)
inverter and to the electrically powered emergency flight
control hydraulic pump on those airplanes so equipped,

*hirplanes 141444 and subsequent and airplones having Service Change Mo. 151 complied with
tAirplones 139281 through 139530
fAirplanes 139531 and subsequent
§Airplones 1395371 and subsequent and airplanes having Service Change Mo, 466 complied with
fTAirplanes 141444 and subseqguent and airplones having Service Chonge MNo. 374 complied with
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RICALLY OPERATED EQUIPMENT.
For electrically operated equipment, see figure 1-11,

EXTERNAL POWER RECEPTACLES.

Two external power receptacles (figure 1-19) are located
on the underside of the fmehxge forward of the break
point. When external power is connected to the service
power receptacle, power is available to all busses except
the armament bus. The armament bus may be energized
by actuating the ground firing control switch. Because
of its location, this switch must be actuated by the
ground crew. The engine power receptacle provides
power to the engine starter,

ELECTRICAL SYSTEM CONTROLS.

BATTERY-GENERATOR SWITCH. A three-position
battery-generator switch (19, figure 1-7, sheet 1, and
21, figure 1-7, sheet 2) is mounted on the forward right
console for wiu tion of battery and generator or battery
only. For normal (}pemuof; the switch should be moved
to the BAT, & GEM p(mmm In case of generator failure,
the switch can be placed in BAT. ONLY to energize the
secondary bus, The toggle must be lifted to unlock the
switch before it can be moved. However, to conserve
the battery, all nonessential equipment should be turned
off before placing the switch in the BAT. ONLY position.
The switch should be placed in the oFF position when
airplane is secured.

?Nmmw
S

If switch is moved from BAT. & GEN to BAT.
oLy, move switch rapidly as it moves through
the OFF position. If the fuel control switch is
at MaNUAL and movement through OFF is not
rapid, temporary engine failure may occur as
power to the emergency fuel control system
will be interrupted.

Note
Place the bqttwv»generamr switch in the oFF
pmmnn while servicing the airplane with
28-volt power.

GENERATOR RESET SWITCH. On some airplanes,®
to provide overvoltage protection for the d-c electrical
system, an overvoltage relay, a generator field control
relay, which includes trip and reset solenoids, and an
anti-cycling relay have been incorporated. Should more
than 32 volts de be applied to the solenoids of the over-
voltage relay, the generator will be automatically cut
out of the electrical system. Loss of the generator will
be indicated in the cockpit by the illumination of the
generator-out warning light, If the overvoltage con-
dition is temporary, generator voltage can be regained
through momentary use of the generator reset switch
(19A, figure 1-7, sheet 2}, which is spring-loaded to
the OFF position, and momentary contact to the GEN

MAVAER 01-60JKD - 501

RESET position. An anti-cycling relay in the generator
reset circuit provides an override for the reset relay in
the event the switch is held in the GEn RESET position
in an attempt to regain the generator during overvoltage.
Should this occur, it will be necessary to position the
switch to OFF before attempting to reset again.

INSTRUMENT A-C POWER SWITCH. The instra-
ment power switch (17, figure 1-7, sheet 1, and 19, fig-
ure 1-7, sheet 2), located on the right forward console,
is provided to select an alternate source of a-c power
for the instruments. (Refer to ALTERNATING-CURRENT
ELECTRICAL POWER DISTRIBUTION in this section.)

CIRCUIT BREAKERS., Most of the d-c electrical cir-
cuits are protected by push-pull, trip free-type circuit
breakers or circuit-breaker switches. Circuit-hreaker pan-
els (figure 1-12}, accessible to the pilot, are locared on
each side of the cockpit and center pedestal. All a-c

circuits are protected by fuses.

ELECTRICAL SYSTEM INDICATORS.
GENERATOR-OUT WARNING LIGHT. The gen-
erator warning light (18, figure 1.7, sheet 1, and 20,
figure 1-7, sheet 2) marked GEN. OUT is located on
the right-hand console. Normally, the warning light will
illuminate whenever the generator output is insufficient
to close the reverse-current cutout relay or, on some air-
planes,* when an overvoltage condition exists and the
generator has been cut out of the electrical cirenit, Under
normal operation (approximately 25% engine rpm}, the
reverse-current cutout relay, which ties the generator out-
put to the primary bus, is closed to prevent llumination
of the warning light. With external power connected,
the reverse-current relay will be held open and the
warping light will illuminate at all engine speeds.

INVERTER FAILURE WARNIMG LIGHT. The in-
verter failure warning light (16, figure 1.7, sheet 1, and
18, figure 1-7, sheet 2, located on the right-hand con-
sole, indicates inverter power failure. When the instra-
ment power switch is positioned at No, 1 1vv,, failure of
the No. 1 inverter will be indicated by illumination of
the inverter failure warning light. By positioning the
instrument power switch to the No. 2 1NV, position, the
warning light will go out and the a-c instrument power
load will be transferred to the electrical power load of
the No. 2 inverter. Failure of the No. 2 inverter with
the instrument power switch at the No. 2 INV. position
will illuminate the instrument power warning light.
During normal operations (instrument power switch
at the NO. 1 1NV, position), failure of the No. 2 inverter
will not illuminate the warning light.

HYDRAULIC SYSTEMS,

The airplane is equipped with three separate hydraulic
systems: two normal flight control systems, both of
which are utilized simultaneously for normal flight, and
a utility system with an integrated emergency system

*Airplones 141444 and subsequent and oirplanes having Service Change MNo. 374 complied with
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utilizing an accumulator for emergency extension of
the nose gear. On alrplanes not having an air-driven
emergency flight control hydraulic pump, an electrically
powered hghz control system pump can be manually
selected to provide emergency flight control pressure.
These systems are of the closed-center, variable-delivery
type. The Hight control systems supply power for the
aileron, rudder boost™® and stabilizer control; the utility
systemn supplies power for the rest of the hydr duhuﬂv
puwamd equipment. (See figure 1-13.) Each hydraulic
system is equipped with a reservoir, a pump and separate
hwimuiu lines. Pressure in the flight control system
cann be read by a dual indicator (28, h;_}ure 1-5, sheet 1,
and 26, h;_,um 1-5, sheets 2 and 3) located on the in-
strument panel, Mmmg a selector switch adjacent to
the indicator will provide a reading for the utility system.
UTILITY HYDRAULIC SYSTEM.

The utility hydraulic system is powered by an engme
driven, Mmbf: output  pump. This system supplies
power for the ()pt_mmm of the landing gear, fairing
doors, brakes, speed brakes, wing fold, arresting gear,
gun bay purge doors and spoilers.® On airplanes® which
incorporate both forward and aft speed brakes and
aileron spoilers, a larger hydraulic pump has been
inmrpnmtei to carry the operating load of the addi-
tional equipment. The pilot will notice a higher noise
level with the use of this pump, but the condition is
normal and should be no cause for concern.

FLIGHT CONTROL HYDRAULIC SYSTEMS.

Two completely separate hydraulic systems are operated
simultaneously to provide normal flight control. Both
systems are powered by a variable- disp}acemem engine-
driven pump and each provides one-half the power
utitized for aileron and stabilizer control. Both systems
are of the closed-center type and have a normal operat-
ing pressure of 3000 psi. If either one of these systems
should fail, the other is capable of maintaining normal
flight control for everything except combat conditions.
The system is made irreversible by the use of check
valves which eliminate the flow between the stabilizer
and aileron actuators. This also prevents reversal of
motion in a heavily loaded surface when a lighter loaded
surface is actuated from a given pressure source. Nu-
merous filters protecr the system from foreign matter.
If a4 filter should fail, moderate pilot effort on the con-
trol stick is sufficient to provide the forces necessary to
clear any particles which might become lodged in mov-
ing parts of the valve, If a flame-out occurs and the
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engine continues to windmill, but an air start is unsuc-
cessful, the windmilling will provide adequate flight
control pressure for descent, letdown and landing. A
flight control emergency hydraulic pump is provided in
case the engine seizes or xff there is a mechanical failure
within the engine accessory drive section which would
make both primary sources (engine-driven) inoper-
ative. No atleron or elevator trim tabs are provided,
lrmxmmg 1s accomplished by repositioning the neutral
position of the stick,

HYDRAULIC PRESSURE INDICATOR.

A hydraulic pressure indicator (28, figure 1-5, sheet 1,
and 26, figure 1-5, sheets 2 and 3), located on the
instrument panel, utilizes two pointers to give pressure
readings for both flight control systems and the utility
system. Each pointer on the nuixmmr normally reads the
pressure of one of the flight control systems. Therefore,
when both of these systems are functioning normally,
the pointers are ahgmd and show one reading. If £h(,
pressure of one of the systems should « drop or fail, the
related pointer will follow the corresponding drop and
give immediate indication of the malfunction. Moving
a selector switch adjacent to the indicator will provide
a reading for the utlity system, With this switch in the
UTILITY position, the two pointers on the indicator will
leck together and move as one pointer to the indicated |
pressure of the utility system. When the switch is moved |
back to it cont, the pointers will unlock and re-
turn to their re%peuxxe flight control system pressure |
readings. A warning light (27, figure 1-5), located |
beneath the selector switch, will illuminate if one of the |
systems should drop out, :

FLIGHT CONTROL HYDRAULIC

FLUID LEVEL INDICATOR,

Fluid level of the flight control system is indicated by
a shaft that extends up from each of the two "z;dmuhc :
system reservoirs., These shafts can be checked visually
thmugh an access door just forward of the fme!d;&
break point on both the port and starboard sides, (See |
figure 1-19.) When the fluid level is correct, the shaft |
will be above the refill mark, ‘

s S

CAUTION

If the shaft is below the refill mark, the system
must be serviced prior to flight

*Airplanes 139531 and subsequent

Revised 15 April 1958
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WARNING

Do not extend the air turbine at speeds above 500 knots,
Bk /Batullnl14,

AIR-DRIVEN EMERGENCY FLIGHT CONTROL
HYDRAULIC PUMP. A turbine-driven pump is in-
stalled to provide emergency hydraulic power in the
event of failure of both No. 1 and Ne. 2 flight control
hydraulic systems as the result of engine seizure or a
broken rmain accessory drive shaft, The turbine, incor-
}"J«mu:img a speed goverpor and automatic blade feather-
ing, drives a pump which pressurizes the No. 2 flight
control system with approxunam{y the same pressure
that is obtained from the engine-driven pump. The unit
is mounted on a hinged door which folds flush into the
mg., ht forward ﬁzwhge when it is not in use. (See figure

2.} The unit is extended by a cable and is controlled
hy a cockpit handle located on the left forward console
{figure 1-10), inboard of the external stores jettison
handle. The control handle normally Les flat on the
console fairing and is rotated clockwise 90 degrees to
provide a suitable handhold., When the control handle
is pulled, an uplock on the pump unit is released and a
bungee ejects the unit into the slip stream. The pull
force required for this action is approximately 35
pounds. Pump operation will start automatically when

Revised 1 February 1959
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the turbine starts rotating, The turbine pump unit must
be retracted manually from the ground once it is ex-
tended. On airplanes incorporating the turbine pump,
the electrically operated emergency pump on the No. 1
flight control system has been removed. The turbine
should be checked periodically and after each emergency.
A warning flag, located above the top forward corner of
the turbine door, will extend when the door is not se-
mrely latched. When the door is pmperly latched, the
flag is flush with the fuselage. If the flag is visible, the
door must be pushed and secured to retract the flag.
Do not push the flag in to attempt to latch the door.

Mote
A push force of approximately 150 pounds
will be required to push the linkage past the
overcenter position when the unit is being
retracted.
FLIGHT CONTROL SYSTEM,
AILERONS. The ailerons are actuated through an irre-
versible hydraulic pressure system. Lateral control stick
forces position a control valve to port 3000 psi to the
aileron ::n:m;‘vuiné cylinders. A spring bungee action op-
poses control stick forces to provide an artificial feel to
the pilot,

FLAP-MOUNTED SPOILERS — AIRPLANES 139531
AND SUBSEQUENT. Flap-mounted spoilers are in-
corporated on these airplanes to increase the low altitude
(under 10,000 feet), high-speed (above Mach 0.95)
lateral control effectiveness, Within this %pﬁﬁd range,
aileron motion becomes limited due to high air loads
and, therefore, the spoilers become the primary lateral
control. The :‘spuilem are located on the hinge of the
forward spar in each flap and are powered from the
utility hydraulic system by mechanical Imkage and hy-
draulic actuators. Control of the spoilers is through
lateral stick forces applied to the aileron control linkage,

which includes a spoiler bungee. Differential force be-
tween the aileron and spoiler bungees co-ordinates
aileron and spoiler movement, At greater than 4 de-
grees deflection from the aileron trim position, the
spoiler becomes effective, opening more as the aileron is
deflected. Aileron trim has no effect on the spoiler
action, Under normal air loads, full stick deflection
from trim will extend the spoilers to a maximum of
45 degrees. During high-speed flight, when aileron

v
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UTILITY HYDRAULIC

SELECTOR VALVE

UTiLTY PURGE DOOR
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WING FOLD

EMERGENCY PRESSURE AND SPREAD
OPERATING
SUCTION HAMNDLE

UP, CLOSE, IN OR FOLD : MECHANICALLY
i COORDINATED TRIGGER
RETURN WITH STICK

FORCES
DOWN, OPEN, T OR
s oura AIRPLANES 139531

SPREAD AND SUBSEQUENT

SELECTOR VALVE
FOLD AND SPREAD

FJ=4/B-1-58-7A

Figure No. 1-13, (Sheet 1)
28 Revised 15 April 1958



NAVAER 01-60JKD-501

SYSTEM

SPEED SPEED
BRAKE BRAKE
SWITCH DUMP
ANDING
ann AND VALVE
EMERGENCY THROTTLE CoriTReL
RELEASE e
\ HANDLE

ARRESTING
HOOK

Figure No. 1-13. (Sheet 2)

Revised 15 October 1958

Section |

LANDING
GEAR
CONTROL
HAMDLE

29



Section | NAVAER 01-60JKD-501

FLIGHT CONTROL HYDRAULIC SYSTEM

RUDDER BOOST

AIRPLANES 139531
AMND SUBSEGUENT

e
e e

MNO. 1 SYSTEM
ACCUMULATOR

SYSTEM NO. 1

PILOT'S HYDRAULIC
PRESSURE INDICATOR

NO. 1 SYSTEM
RESERVOIR

NO. 2 SYSTEM
ACCUMULATOR

WARNING P
g LIGHT ms,s

MQ. 2 SYSTEM
RESERVOIR
ENGINE-DRIVEN

PUMP "
A% PRESSURE
REGULATOR
B ppessure 16 Y SYSTEM NO. 2
MNNN sucrion ENGINE-DRIVEN PUMP
NN reTurN

FJ-4/B-1-58-48

Figure No. 1-14.

10 Revised 1 February 1959

Pages 31 and 32, figure No. 1-14 (Sheets 2 and 3), deleted



MNAVAER 01-60JKD - 501

movement becomes lmited, the spoilers will extend to a
maximum of 60 degrees when full lateral stick force is
applied. Failure of the udlity hydraulic system will cause
the spoilers 10 be inoperative, but the ailerons will not
be affected since they are powered from the flight control
hydraulic systems.

CONTROLLABLE HORIZOMNTAL TAIL.

The elevators and horizontal stabilizer are operated and
controlled as one unit, The stabilizer is pivoted at its
spar and the leading edge is moved up or down by nor-
mal control stick actdon. The elevator is connected to
the stabilizer by mechanical linkage and moves in a
definite relationship to the stabilizer movement, This
type of control surface eliminates many of the unde-
sirable effects of compressibility, such as loss of control
effectiveness in the transonic region.

ARTIFICIAL “"FEEL” SYSTEM.

Because of the complerely hydraulically powered flight
control system and its lrreversible features, air loads are
not transmitted to the stick, Therefore, in order that the
pilot will have conventional stick forces, an artificial
feel system has been incorporated to provide simulated
stick forces for all flight conditions. Control surface air
loads are simulated by spring bungees connected into
the control system, and the normal stick forces, resulting
from G hmci% are provided thmmg a bobweight, The
bungees apply loads to the stick in proportion to the
degree of stick deflection from the trimmed position.
To trim the ailerons and stabilizer, the no-load position
of the stick is changed by actmation of the trim switches.

RUDDER FLUTTER DAMPER

AIRPLANES PRIOR TO 139531,

On these airplanes, a flutter damper unit is located in the
rudder at the hinge point. It is completely self-contained
and requires no attention from the pilot. The unit con-
sists of a reservoir and a damper housing, C{mmining a
vane type device which accomplishes damping by forcing
biydraulic fluid through a controlied orifice. The result
is that a relatively high degree of damping is achieved
at rudder buzz frequencies while very little resistance
is offered at pilot inputs. In other airplanes,® the rudder
boost system provides similar damping.

RUDDER BOOST SYSTEM—AIRPLANES

139531 AND SUBSEQUENT.

These airplanes incorporate a rudder boost system which
combines a yaw damping system to improve directional
characteristics during low level, high-speed dives (par-
ticularly with an asymmetrical stores configuration).

Section |

The boost system is only operative under high hinge
moments; therefore, low-speed handling characteristics
are unchanged except for the bungee effects.

The system includes a hydraulic acauator unit which is
connected to a bungee for arvificial feel, Another bungee,
located in a force transducer, connects through linkage
to the push-pull rod that moves the rudder. The bungee
altows deflection which is proportional to the load de-
veloped in the system. The hydraulic actuator is powered
from the No. 1 flight control system and is aimtma”y
connected through the landing gear relay so that it will
operate only when the mndmg gear handle is in the up
position. Control for the system is available thmugh &
three-position switch {oN-0¥F-TEST). The switch is lo-
cated on the left forward console and the toggle must
be lifted before it can be moved to the oN position.
When the switch is in the owp pwsit‘i(_‘m, conventional
rudder control is provided through the cable and pulley
systern. Moving the switch to the on position will pro-
vide yaw damping control and, when the rudder pedal
forces reach approximately 50 pmxmi% the boost system
will take effect. The boost system can be tested by actuat-
ing the switch to the spring-loaded TEST position. The
TEST position overrides the landing gear relay so that,

if a system malfunction has occurred, rudder deflection
will be noted.

MACH SENSING TRIM SYSTEM.

A Mach sensing trim system is incorporated in the ele-
vator control system to improve longitudinal stick forces
in the transonic flight range. This z«ymwm reduces the
stick force reversal tendencies as noted by pilots of swept
wing aircraft when flying in subsonic or transonic
flight. This system utilizes a balanced bridge circuit
wherein a pressure ratio transducer is used to vary the
resistance in one leg of the bridge as a function of a
change in Mach number. A controller box, coupled to
the stabilizer trim actuator, drives a follow-up poten-
tiometer which functions as the miaming leg of the
bridge. A polarized relay senses small increments of
wimg_,e unbalance and energizes the trim actuator which
repositions the follow-up potentiometer and rebalances
the bridge. The resulting movement of the actuator
deflects a bungee in the control system. Upon entering
the transonic region, when control reversal takes place,
the Mach trim unit will counteract the control reversal
and maintain positive stick force stability. During man-
ual trimming, the pﬂmmmmue is declutched and re-
mains locked in position so the balanced bridge is not
disturbed. A toggle switch (1, figure 1-5), located on
the left side of the shroud, is provided to cut the Mach
sensing trim system out of the elevator control system
if it is desired. The system is powered by d-c current
from the primary bus.

*Airplanes 139531 and subsequent
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AIRPLAMES 139531 THROUGH 141487

Figure No. 1-15,

CAUTION

The Mach trim switch should be kept in the
ON position for take-off, flight and landing. On
some airplanes,i if the switch is turned OFF
while flying at a speed in the normal operating
range of Mach trim (0.85 or higher), a trim
shift will not occur; however, when the switch
is turned ON again and if the Mach speed has
changed, a trim shift will take place. While
flying at a speed in the normal Mach trim
range in some airplanes,* a trim shift will take
place if the Mach trim switch is actuated to
either the OFF or oN position. This trim change
or a similar trim change caused by a malfunc-
tion of the Mach trim system will cause a
change in the pilot’s stick force (up to 10
pounds maximum at the normal trim rate)
which will require correction by opposite trim-
ming or by application of opposite stick.

FLIGHT CONTROLS.

CONTROL STICK. The control stick (figure 1-15)
is of conventional design and is equipped with a pistol-
type grip. This grip incorporates the gun trigger switch,
the bomb-rocket release button and the normal trim
switch for the horizontal stabilizer and the ailerons. On

some airplanes,} the stick grip has been redesigned so
that normal longitudinal trim is controlled by a small
wheel type potentiometer and normal aileron trim is
controlled by a three-position horizontally mounted
switch. On other airplanes,§ all normal trim controls are
mounted on the stick grip, the rudder and ailerons being
controlled through a five-position spring-loaded switch
and the horizontal stabilizer being controlled by a small
wheel-type potentiometer. On these airplanes the longi-
tudinal trim wheel is illuminated when the landing gear
control handle is positioned to pown. All stick grip
types incorporate the gun trigger switch and the bomb-
rocket release button.

RUDDER PEDALS. Conventional hanging rudder
pedals are adjustable fore and aft by means of an adjust-
ment lever located on the center pedestal. When the
handle is pulled out, both pedals move to the full aft
position. After either pedal is pushed back to the desired
position, releasing the handle will lock both pedals in
place. A rudder pedal shaker is attached to the right
rudder pedal as part of the stall warning system.

STALL WARNING SYSTEM. Since the only natural
warning given as the airplane approaches a stall is a light
buffet at approximately 2 to 4 knots above the stalling
speed, an artificial stall warning system is provided. As
the airplane approaches the stall angle of attack, a signal
from the angle-of-attack indicator energizes a shaker
unit mounted on the back of the right-hand rudder

*Airplanes 139531 and subsequent
tAirplanes 139281 through 139530
$Airplanes 139531 through 141489
§Airplanes 143493 and subsequent and airplanes having Service Change No. 481 complied with
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pedal. An eccentrically mounted mumcrwexg.,ht on the
shaker unit sets up a vibradon in the rudder peddl
giving a positive indication that the airplane is nearing
a stall condidon,
YAW DAMPER-—AIRPLANES 139281 THROUGH
139530, An  electrically controlled yaw damper is
installed in the rudder control system of FJ-4
Am;slmww to improve the basic aerodynamic directional
damping of the airplane. The yaw damping system in-
cludes a gyro amplifier and a constant-rate servomotor
which receives power from the primary bus. The gyro
feeds signals to a dual unit clucch which drives a servo
capstan, Cables from the rudder pedals are secured to
the capstan; cables from the capstan to the rudder pro-
vide rudder control. The gyro and servomotor provide
directional damping and, in case of electrical failure,
the unit will automatically declutch to provide normal
rudder control with no damping. A toggle switch (14,
figure 1-5, sheets 1 and 2}, located on the right side of
the instrument panel shroud, is prc;vid%:d to turn the
seevomotor off if the yaw damper is not desired; the
system is alse de-energized when the landing gear is
lowered. The damper induced rudder displacements
have a feedback to the rudder pedals, but the amount of
this feedback is not objectionable. If the need should
arise, the pilot can override the yaw damper by exerting
a pressure of approximately 100 pounds on the rudder
pedals. This, of course, will only be necessary until the
switch can be turned orf, On FJ-4B airplanes, the yaw
damper is integrated with the rudder boost system.
CONTROL SURFACE LOCKS. Under normal condi-
tions, the control surfaces, with the exception of the
rudder, are locked against external loads because of the
irreversible wycimuh«, systemn. The rudder lock consists
of a flush door in the floor aft of each rudder pedal
The rudder pedals are spring-loaded to the upright pmxm
tion and pivoted at the base. To lock the rudder, raise
the flush doors, pull top of rudder pedals down to
horizontal position and pull rudder pedal adjustment
handle. Rudder pedals will move aft until tops of pedals
are c*r‘zgma,{;f;d under open doors, When handle is released,
the s prmg, -Ioaded adjustment mechanism will secure the
pedals in the locked position. To release the locks, pull
adjustment handle out, move rudder pedals forward and
close the flush doors. Pedals will return to the upright
position when locks are released. The ailerons are laocked
automatically when the wings are folded and battens
may be used on the ailerons when wings are extended
in extremely high gusts.
FLIGHT CONTROL TRIM SELECTOR SWITCH., A
two-position switch (28, figure 1-6), located on the left
console, provides a means of selecting the normal or
alternate flight control trim system.
NORMAL TRIM SWITCH. Normal trim of the ailer-
ons and horizontal tail is provided through a five-posi-
tion kaurled switch (f;&um 1-15) on top of the control
stick, This switch is spring-loaded to the center (off)
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position. When the trim selector switch is at NORMAL,
holding the normal trim switch to either side trims the

corresponding wing down. Holding the normal trim
switch forward trims the nose down, while holding it
aft trims the nose up. When the switch is released, it
automatically returns to the center (off) position and
trim action stops. On some airplanes,* the normal trim

switch on top of the control stick has three positions:

a center (off) positinn and a right and left position for

Lnrrespondmg wing trim. On these airplanes, longi-

tudinal trim is controlled by a small wheel (on top of
the grip) that operates a potentiometer which controls

movement of the stabilizer for trimming. (See figure

1-15.} On other airplanes,} a five-position trim switch,

which includes directional trim control, is provided on

the control stick grip. Movement of the switch is in the
form of an “X” as follows: center position, neutral or
off; forward left and forward right, nose left and nose
right, raspeﬂrweb ; aft left and aft right, left wing down

and right wing down, wnye{,twely On these airplanes,

the longitudinal trim wheel is illuminated when the

landing gear handle is pmmmmed to pown, The rudder

trim switch on the left console is used as an alternate
rudder trim switch on these airplanes.

ALTERNATE TRIM SWITCH. When the trim selec-
tor switch is in the ALTERNATE position, stabilizer and
elevator trim is accomplished by a five-position toggle
switch (26, figure 1-6) on the left console, adjacent to
the trim selector switch. Operation of this switch accom-
plishes trim at the same speed obtained through use
of the normal trim control. Holding the switch at LEFT
or RIGHT will trim the respective wing down and the
NOSE UP 0r NOSE DOWN positions will trim respectively.

s

CAUTION

On some airplanes,t the selector switch should

be returned to NORMAL from ALTERNATE with

caution, There is a possibility of getting some

input to the trim actuator due to the potenti-

ometer on the trim wheel and the follow-up

potentiometer being out of balance,
RUDDER TRIM SWITCH. An electrically actuated
rudder trim tab is controlled through a spring-loaded
switch (20, figure 1-6) on the left console. The switch
is held to LEFT or RIGHT for corresponding trim correc-
tions. Some airplanes} incorporate a five-position trim
switch, which includes directional trim control, on the
control stick grip. Movement of the switch is in the
form of an "X from the center (neutral or OFF) posi-
tion. Positioning the switch either forward left or
forward right trims the airplane nose left or nose right,
respectively. The aft left or aft right switch positions
trim for either left wing down or right wing down.

*Airplanes 139531 through 141489
tAirplanes 143493 and subsequent ond airplanes having Service Chonge No., 481 complied with
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LOMGITUDINAL TRIM SYSTEM—

AIRPLANES 139531 AND SUBSEQUENT.

On these airplanes, a servo controlled trimming system
is incorporated which provides easy selection of small
trim ah.mé,e:. and eliminates the tendency to overshoot
the trim settings. The system includes a trim actuator
that directly drives a follow-up potentiometer which
senses actuator movement and governs the amount of
actuator travel for a given signal input either by the
pilot or by the signal from the pressure ratio trans-
ducer. Control for the trim system is through a small
knurled wheel in the mmtml stick grip which is cali-
brated through a range of 8 to —3 units. Above and
below the knurled w hwi on the stick grip are embossed
the letters ~p and NU to indicate the wheel rotation
direction necessary to achieve nose-down or nose-up
trim. In trimming for a nose-down condition, the
kourled wheel calibrated units will diminish as the
wheel is rotated forward and the stabilizer leading edge
will rise. The reverse of this will occur as the airplane
is trimmed nose up- The lmngxtudmai trim setting for a
normal take-off is 414 (*14) units. If a lightweight
or a heavyweight mkc off is anticipated, the tolerance of
=17 units should provide a rule of thumb for adequate
longitudinal control. On some airplanes,i the longi-
tudinal trim wheel is illuminated when the landing gear
handle is positioned to powN,

TAKE-OFF TRIM POSITION INDICATOR.

A blue field indicator {8, figure 1-5, sheets 1 and 2),
located on the instrument panel, is provided to indicate
safe take-off trim positions for all flight control surfaces.
On some airplanes,® the indicator is located on the left
forward console. The indicator will show a white v on
a blue background whenever a trim coantrol switch is
actuated and the corresponding trim is correct for take-
off. A solid white field will appear when the switch is
released and will show 1N again when the next control
is trimmed for take-off, ere. On airplanes® which in-
corporate the Jongitudinal trim wheel on the stick grip,
the trim indicator will show v whenever the trim indi-

Section |

cator is p()smomad to -+41/4 (#1/) units. This provides
the pilot with an in-trim check for horizontal stahilizer. .

WING FLAPS,

The slotted-type flaps extend spanwise from the fuselage
to the aileron on each wing panel and are electrically
controlled and operated. Each flap is powered by an
individual electric motor which has individual circuits
connected to the primary bus. The flaps are mechanically
interconnected so that, if one motor or circuit fails, the
respective flap will be actuated through mechanical link-
age to the opposite flap. This linkage also prevents indi-
vidual or uneven flap upm"xtmn A brake coil within
each flap actuator prevents air loads from moving the
flaps. No emergency flap operation is prmtd@d as ample
protection is afforded by the mechanical interconnection
and the individual actuator motors and circuits.

WING FLAP CONTROL LEVER.

The wing flap control lever is located outboard of the
throttle and moves in a guarded (}uadmm marked up
and pown, {See 10, figure 1-6.} To position the flaps,
the lever is moved to the related position. On some air-
planes,®* a three-position wing flap control lever is in-
corporated to permit a means of selecting an inter-
mediate position for the faps. The lever moves in a
guarded quadrant marked UP-—DOWN-—HALF ASYM. EXT.
LOAD,

Note

To select the HALF ASYM. EXT. LOAD position,
the lever must be raised and pulled aft of the
pown position. The lever moves freely out of
the half-flaps position to powwn or vp. Care
should be taken in moving the lever to ensure
obtaining the desired flap position.

The half flap position is incorporated for aircrafe
configurations which include asymmetrical (uneven}
combinations of external stores. Half flaps may be

*Airplanes 139531 and subsequent
thAirplanes 143493 and subsequent and airplanes having Service Change No. 481 complied with
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Figure No. 1-16.

selected from either the UP or DOWN position of the
control,

WING AND LEADING EDGE FLAP POSITION
INDICATOR. The position of the flaps is shown on a
combined landing gear and flap position indicator lo-
cated on the instrument panel. (See 30, figure 1-5.) The
flap indicator is marked UP and powN and will show
a “barber pole” for intermediate positions. The leading
edge flap is also connected to the indicator and an UP
indication will not be obtained until all leading edges
are fully up.

WING LEADING EDGE FLAP.

The leading edge of each wing is composed of three
sections each of which is hinged at the bottom side
just forward of the front spar. Two of the sections are
inboard of the wing fold joint and the third is on the
outer panel. An integrated switch in the landing flap
system controls the operation of the leading edge flap
in conjunction with the landing flap operation. When
the landing flaps are lowered to the full down position

or, on some airplanes,* to the intermediate (half) posi-
tion, the wing leading edge moves downward creating a
leading edge “droop” which gives more lift at low
airspeeds. The movement of the leading edge flap is
accomplished by jackscrews, bell cranks and four electric
motors which are powered by the primary bus. Two
motors in each wing actuate the jackscrews and bell
cranks for operation of the leading edge flap. In each
wing, one motor powers the jackscrews for operation of
the two sections of the inboard leading edge by rotary
motion through a flexible cable. The other motor, a
combination jackscrew motor, powers the bell crank for
linear movement of the single outboard section. On some
airplanes,* the outboard flaps are powered by an electric
motor in each wing that drives the jackscrews by rotary
motion through a flex cable. The travel of the outboard
section and the outer portion of the inboard section is
approximately 20 degrees. The inner portion of the
inboard section has a travel of approximately 15 degrees.
While this travel is not directly proportional to the
landing flap travel, it is related since landing flap opera-
tion actuates the leading edge flap. The travel of the

*Airplanes 139531 and subsequent
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to operate the wing fold is located on the right side of
the cockpit below the windshield bow. (See figure 1-16.)
A manual pin locking handle, located over the switch,
serves as a switch guard. Pulling this handle out releases
the wing fold pin locks and permits access to the wing
fold switch. The two-position wing fold switch is
marked sPREAD and FoLD. The wing fold selector valve,
located in the engine bay on the right side of the fuse-
lage, is accessible through the right wheel well. A lock
valve, located in the wheel well, adjacent to the selector
valve, blocks return flow through the wing fold line
when the wings are folded and the selector valve is
de-energized. A lever on the lock valve can be depressed
to allow the ground crew to manually spread the wings.
An indicating flag, inboard of the fold joint at each
leading edge, retracts flush to the wing surface when
pins are in place and mechanically locked. The flag will
appear if the wing fold mechanical lockpins are not in
place. Normal wing folding or spreading should be
accomplished in 8 to 10 seconds.

SPEED BRAKES.

Hydraulically operated speed brakes (figure 1-2) are
located on each side of the fuselage below the dorsal fin.
Each speed brake consists of a panel hinged at the for-
ward edge which, when open, extends down and forward
into the air stream. Pressure for operation of the speed
brakes is supplied by the utility hydraulic system. With
high-speed or dive conditions, the opening time is ap-
proximately 2 seconds. A barber pole type position indi-
cator on the left console, forward of the quadrant, will

SPEED BRAKE DUMP VALVE

Figure No. 1-17.
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show ouT for full open position, a barber pole fo. intet-
mediate position and 1N for closed position.

SPEED BRAKE CONTROLS.

SPEED BRAKE CONTROL SWITCH. A serrated
switch on top of the throttle (11, figure 1-6) selects the
speed brake position. The switch has three fixed posi-
tions: IN, ouT and a neutral (hold) position which is
indicated by a white alignment mark on the switch
guide. The brakes can be stopped in any position by
moving the switch to neutral. After the speed brakes
have been opened or closed, the switch should be re-
turned to the neutral position. On some airplanes,* the
speed brake actuating switch on the throttle incorporates
a spring-loaded momentary extend position which re-
turns the switch to neutral when thumb pressure is
released.

SPEED BRAKE EMERGENCY OVERRIDE CON-
TROL. To provide a means of closing the speed brakes
if normal operation fails, an emergency dump valve
control (figure 1-17) is located to the left of the seat
back. For normal operation, the handle is in the forward
position and is secured by a latch. When the latch is
released, the control handle can be pushed aft. This
mechanically opens a dump valve which relieves hydrau-
lic pressure from the speed brake actuating cylinders
and permits air loads to close the brakes to a trailing
position. Following use of the dump valve, the dump
valve control should be returned to the normal (for-
ward) position and latched so that full utility system
pressure will be available to operate other equipment.

SPEED BRAKES—AIRPLANES
139531 AND SUBSEQUENT.

Four hydraulically operated speed brakes are located
on the aft fuselage. One is located on each side of the
fuselage and two are located on the underside of the
fuselage just aft of the side speed brakes. Each brake
consists of a panel hinged at the forward edge which,
when open, extends down and forward into the air
stream. All four speed brakes work simultaneously
from the control on the throttle grip and will open
in approximately 2 seconds. The aft speed brakes will
automatically close if the landing gear is moved to
the DOWN position. As the aft speed brakes close, a
slight nose-up trim change will be experienced. It is,
therefore, recommended when lowering the landing
gear at speeds above 180 knots with the speed brakes
open that the wing flaps and droops not be extended
until the landing gear is down and locked, in order
to minimize the resulting nose-up trim change. [Refer
to SPEED BRAKES, in Section VI of the Supplemental
Flight Handbook (NAVAER 01-60JKD-501A).} The
aft speed brakes will assume the same position as the
side speed brakes with the landing gear in the UP posi-
tion. A mechanical connection, which incorporates an
override bungee, is provided between the two sets of
speed brakes. A selector valve is incorporated to limit
operation to the side brakes when the landing gear is

*Airplanes 143493 and subsequent
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extended. Pushing the dump valve (figure 1-17) will
inmp hydraulic pressure from the side brakes and the
air loads will close the brakes to a trailing position, The
mechanical linkage between the two sets of brakes will
cause the aft *»pwd brakes to follow the side ﬁpeed brakes
to a trailing pmmmn after which integral springs in the
system will completely close the aft brakes. Following
use of the dump valve, the dump valve control should
be refurned to the normal (forward) positon and
latched so that full wility system pressure will be avail-
able to operate other equipment,
Separate indicators for speed brake position are located
on the instrument panel (6 and 9, figure 1-5, sheet 3).
The indicators read v for the closed position, ouT for
full open positon and a barber pole for intermediate
positions.
MNote

During engine shutdown, if the speed brake

switch is left our, and the lmtter) generator

switch is turned ory while there is utility hy-

draulic pressure available, the aft speed brakes

will extend,

LANDING GEAR.

The fully retractable tricycle landing gear and the strut
and wheel fairing doors are hydraulically actuated and
electrically controlled and sequenced. The main gear
retracts inboard, into the lower surface of the wing and
fusel age; the nose gear retracts aft, into the fuselage,
pivoting 90 degrees, so that the nose wheel is horizontal
when retracted. After the gear is down and locked, the
strut and wheel fairing doors are retracted to the closed
position, hmmng drag and preventing mud, dirt, etc,
from entering the wheel wells during ground operation.

LANDING GEAR CONTROLS,

LANDING GEAR CONTROL HANDLE. The landing
gear control handle (32, figure 1-5, sheet 1, and 31,
figure 1-5, sheets 2 and }‘.»), focated on the left side of
the instrument panel, electrically controls the landing
gear and gear door hydraulic selector valve. Moving the
handle to UP or DOWN causes the utility hydraulic system
pressure to position the gear xiumrdmgly. When the
gear is 'down and locked and the weight of the airplane
is on the gear, a ground safet,y switch prevents gear
retraction if the control handle is inadvertently moved
to up. The wheel portion of the control handle illumi-
nates to serve as the landing gear unlocked warning
Hght. On some aupiam&x * the longitudinal trim wheel
on the stick grip is illuminated when the landing gear
handle is positioned to pown,

LANDING GEAR EMERGENCY RELEASE HAN.
DLE. If the utility hydraulic or electrical systems fail,
the landing gear may be lowered by use of the landing
gear emergency release handle located to the right of
the instrument panel. Operation of this control simul-
taneously releases all the gear and door uplocks and
mechazmafiy overrides both the gear up and door closed
hydraulic selector valves to ensure that both valves are

NAVAER 01-60JKD - 501

in the de-energized position, Operation of this control
also actuates a dump valve which allows free flow from
the return system to the gear down and fairing doors
open cylinder and opeas the nose gear emergency valve
which allows the accumulator to extend the nose gear,
This pressure is sufficient for one extension only and
the nose gear emergency v valve must be reset on the
gmund The main gear will lock down by gravity; how-
ever, it may be necessary to yaw the airplane to get a
‘:df(:‘ main gear indication,

WARNING

The emergency release handle must be pulled
to the full owr position and beld (full travel
is approximately 13 inches) to ensure proper
p(:vsiti(ming of all gear uplocks and proper
positioning of the nose &e.er emergency hydmu»
lic selector valve. The handle must be held in
the full out position until the «mdmg gear
position indicator shows down and locked for
all three wheels.

Ground safety pins are provided and should be installed
when the airplane is secured. The full castering, non-
steerable nose wheel makes use of a shimmy damper,
spring centering unit which permits rotation of the
aose wheel through a full 360 degrees of wravel. The
unit is so designed that it will return the nose wheel to
the peutral position from any point within a 70-degree
wheel right or a 70-degree wheel left position.
LANDING GEAR POSITION INDICATORS.

The position of the landing gear is shown by three
barber pole type indicators (30, figure 1-5), one for
each wheel, located on the lower left corner of the
instrument pmel Each indicator will cimplay diagonal
barber pole lines if the respective gear is in the unlocked
position. The word UP appears if the gear is up and
locked and the doors are closed and locked. A miniature
wheel appears when the gear is down and locked. The
red light within the wheel portion of the control handle
illuminates when any gear is in an unlocked position.
The light also illuminates if the gear is up and locked
and any gear door is not completely closed.

Mote
The diagonal barber pole lines wil L appear
when the battery switch is off or when the pri-
mary bus is not energized,

WHEEL BRAKES.

The wheel brakes are hydraulically operated by toe
pressure on the rudder pedals. Brake pressure is supplied
from the brake master cylinders and is supplemented
by boost power from the utility hydraulic system. If the
utility hydraulic system pressure fails, the brakes will
function through action of the master cylinders. There
are no parking brakes on this axrplame

g CAUTION %

If any portion of the utility hydraulic system
has been worked on, be sure that the brake
system has been bled prior to flight,

*Airplanes 143493 and subsequent and airplanes having Service Choange No. 487 complied with
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ARRESTING HOOK.

The arresting hook (figure 1-2) is normally actuated
by hydraulic pressure. The hook is extended by gmvxty
and pressure from the arresting gear snubber and is
retracted by utility hydraulic system pressure. When
retracted, the whole arresting hook assembly, except
the hook point, is completely covered by doors which
fold inward when the hook is extended. The approach
light is illuminated when the landing gear and arresting
gear hook are extended. The izght will dim when the
exterior lights master switch is on. A spring-loaded
switch, located on the canopy deck, can be actuated on
the ground to allow the approach light to burn steadily
when the itmdmé,, gear is down and the hook is up for
simulated carrier mdm;, practice. The switch actuates
a holding relay which is broken when the power is shut
off or the arresting gear handle is pulled. The switch
can also be used to ground test the approach light.

ARRESTING HOOK CONTROL HANDLE.

The arresting hook control handle (3, figure 1-7) is on
the inboard face of the right forward console. To extend
the arresting hook, pull the handle aft until the pawl
on the handle engages the slot at the HOOK DOWN posi-
tion. Movement of the handle aft to the HOOK pDOWN
pusxtmxx unlfocks the hook mechanical uplock and per-
mits pressure from the arresting gear snubber to lower
the hook. The hook is retracted by rotating the handle
counterclockwise to release the pawl from the slot. This
allows the handle to return to the spring-loaded noOK
up position, When the handle is returned to this posi-
tion, the selector valve is actuated and the utility hy-
draulic system pressure is directed to the upside of the
hook actuating cylinder. When the hook reaches the up-
lock position, {he hydraulic selector valve is de-energized
to the HOOK pOwWN position and the hook is held up by
the uplock,

ARRESTING HOOK WARNING LIGHT.

A warning light, located in the arresting hook control
handle, illuminates whenever the hook is in the un-
locked condition. When the hook is either full up or full
down, the light will go out.

MNote

The hook can be extended, if any system failure
occurs, by pulling the arresting hook handle.
However, the hook may not reach the full
down position until gmspeed is reduced to a
point where gravity and the bungee load can
overcome the force of the air stream.

CATAPULT EQUIPMENT.

A catapult hook and a holdback ﬁtting are provided for
catapulting the airplane from a carrier deck. The fixed

catapult hook is located just aft of the nose wheel well
and the retractable holdback fitting is located forward of
the arresting gear and is covered by a fairing plate when
retracted. The holdback fitting is extended manually and
is automatically retracted when the airplane is released.

Section |

A throtde catapult handle is mounted forward of the
throttle quadrant to assist in maintaining a full throtile.
posm(m during catapulting, On some airplanes,® an
exterior lights switch (12A, figure 1-6, sheet 2), which
may be used to illuminate the exterior lights for sig-
naling during catapult operations, is mounted forward
of the catapult handle.

INSTRUMENTS,

The instruments located on the pilot’s instrument panel
are arranged conveniently in groups relative to their
function, Located above the instrument panel shroud
are the range indicator, the target indicator and the
stand-by compass. The instruments are iHuminated by
integral lighting, individual shielded lighting, panel
secondary lighting and floodlighting., The instrument
light switches are located on the right-hand console
(14, ﬁgure 1-7, sheet 1, and 16, figure 1-7, sheet 2).
The majority of the instruments are of a standard type
and need no special coverage here. With the exception
of the polar path directional gyro compass, the fol-
lowing instruments are also standard but are not as
common as the majority. These are described here to
enable you to further familiarize yourself with their use
and operation.

AIRSPEED AND MACH NUMBER INDICATOR.
The airspeed and Mach number indicator (4, ﬁé’ure 1-5)
is 50 desxgncd that lower airspeeds are indicated in knots
while in the higher airspeeds both indicated airspeeds
and Mach number are indicated. The indicator consists
of a pitot-static operated mechanism to reflect indicated
airspeed and a static pressure operated mechanism to
actuate the variable Mach number scale. This scale ad-
justs itself to variations in altitude thereby prov ﬁdmg a
one pointer, continuous reading of indicated airspeed
and Mach number from Mach 0.5 up to Mach 1.6. The
face of the instrument is a fixed airspeed scale reading
from 80 to 650 konots indicated airspeed, while the
variable Mach number scale reads from Mach 0.5 to
Mach 1.6 in increments of Mach 0.02. There are two
adjustable limit pointers provided for purposes of mark-
ing minimum indicated airspeed (stall speed) and max-
imum Mach number on the Mach pumber scale. These
two pointers are adjusted by the knob located on the
lower left-hand side of the instrument. The minimum
airspeed pointer (stalling speed) is set by turning the
knob while adjustment of the Mach number limit is
accomplished by pushing in and turning the koob.
POLAR PATH DIRECTIONAL GYRO COMPASS.
The polar path directional gyro compass system is de-
sxg,ned to provide accurate directional reference anywhere
in the world. The system includes a miniatare pendulous
flux gate transmitter, a directional gyro transmitter, a
compass coupler and a control panel. These components
transmit azimuth heading to the radio magnetic course
indicator {13, figure 1-5, sheets 1 and 2, and 21, figure
1-5, sheet 3) located on the instrument panel. The con-
troller (7, figure 1-7), located on the right console,
contains all of the controls necessary for operation of

* Airplanes 139531 through 139537, 139541, 139543 and subsequent
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the system. These include a selector switch, a latitude
set knob and dial, a course setting knob, a synchronizing
button and a synchronizing indicator, The selector switch
provides three modes of operation for the type of direc-
tional reference required for any normal flight condi-
ton: the directional gvro alone, the directional gyro
together with the fiux gate transmitter or the flux gate
alone which can be used as a stand-by compass. Use of
the directional gyro for reference is recommended for
effective navigation in the vicinity of the magnetic poles.

It is recommended not only because magnetic reference
is unreliable in these areas, but because a g,lme: circle or
grid heading is required in those areas where the rapidly
converging meridians make rhumb line flying imprac-
tical, Use of the directional gyro is highly desirable at
any latitude when flying a great circle course. Using the
PU!M gmth compass for this purpose not only simplifies
navigation but makes possible closer adherence to a true
great circle heading. Apparent drift {a trigonometric
function of latitude) is corrected automatically with this
system. The rate of correction is determined by the set-
tiné, of the latitude set knob and dial assembly which
is calibrated in dcgmu of latitude. Correction for
drift is accomplished in the compass coupler by trim-
ming the signal coming from the directional gyro
transmitter. It is not necessary to disengage from other
systems when adjusting the knob on the controller since
provision is made for automatically interrupting these
signals when necessary. Using the directional gyro,
slaved with the flux gate transmitter, will give accurate
rhumb line readings where magnetic reference is reliable,
The signal from the magnetically corrected directional
gyro provides short term reference and is gradually over-
ridden by the ué,xml from the flux gate whenever the
directional gyro signal and flux gate signal are not
aligned. This combines the advantages of both systems
and provides accurate, stable readings from the instru-
ment. The synchronizing meter indicates the degree of
synchronization at any moment and is used to monitor
the system.

Once the selector switch is turned to the SLAVED position
and the synchronizing knob is pressed, the system re-
quires no further attention. Turning the selector switch
to COMP. position removes the directional gyro and its
related circuits in the compass coupler from the system
and only the eqmpmem essential to the basic flux gate
system will be in operation. This provides for stand-by
operation in case other components are damaged or fail.
Further description and operation is contained in Section
IV under POLAR PATH COMPASS SYSTEM.

COURSE INDICATOR.

The course indicator (17, figure 1-5), located on the
tnstrument panel, consists of vertical and lateral cross-
bars, a magnetic heading indicating pointer, the FROM-
10 window and course window. The vertical crossbar,
which moves laterally, indicates lateral deviation from a

selected omni-range. course. The horizontal crosshar,
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which is normally used in conjunction with a glide path
receiver, is nonoperative for this airplane installation.
Whenever the wvertical crosshar is off center {(off set
course) airplane heading is changed in the direction of
the crossbar to resume on course flight, A red signal
flag marked orFfF will come into view at the bottom of
the wvertical crossbar whenever signal levels decrease
to the extent that they are unreliable. The red %xgnal
ﬂ{lg for the horizontal crossbar will alw‘iyf«, be in view
since glide path function of this instrument is nonopera-
tive. The magnetic heading pointer, which may be iden-
tified by the white circle on the end, indicates the angle
between the heading of the airplane and the course set
into the course window,
Its travel is calibrated to 45 degrees each side of center
at both the top center and bottom center of the instru-
ment. The indicator will facilitate reading for wind
correction and desired track. The 1o-rroM window in-
dicates whether the selected course is to or from the
omni station being received. In the event of signal fail-
ure, the 1o-FROM indicator will not show either 1O or
FROM. A selector knob (SET), located on the lower left-
hand side of the instrument, selects and indicates course
heading in the cOURsE window.
ATTITUDE GYRO.*
The attitude gyro (6, figure 1-3, sheet 1), located on the
instrument panel, presents a continuous indication of the
normal attitude of the airplane in relation to the hori-
zontal plane of the earth. A horizontal bar representing
the airplane is attached to the case and is compared to
the horizon bar to indicate angular displacements of the
airplane in both pitch and bank. A bank index and fixed
dial at the top of the case indicate the approximate
degree of bank. A trim adjustment knob, located at the
lower left front of the instrument, is provided to adjust
the miniature airplane to zero pitch indication while a
kanob at the lower right-hand side of the instrument is
used to manually cage the instrument,
ATTITUDE GYRO (V.GI)—AIRPLANES 139316
AND SUBSEQUENT AND AIRPLANES HAVING
SFRVICF CHANGE NO. 266 COMPLIED “WITH.
A Model B-1A attitude gyro (7, figure 1-5, sheetr 3,
and 6, figure 1-5, sheet 2}, ucat(,d on the msuumeml
panel, presents a continuous indicarion of the normal
attitude of the airplane in relation to the horizontal
plane of the earth. The gyro is a remote-indicating,
synchro-driven type and contains a movable sphere with
10-degree pitch lines up to 82 degrees. These lines have
further subdivisions every 5 degrees. The word crims
(or pive) is written on the 45- and 75-degree pitch lines
and the 30- and 60-degree lines are numbered. In level
flight, the top of the sphere (INorthern hemisphere),
representing the sky, is colored light gray and the lower
portion {Southern hemisphere), representing the earth,
is black. The horizon line is formed by the junction of
the two colors and is emphasized by a broken white line.
The North and South “Polar Caps” are colored black
and white respectively.

*Adrplanes 139281 through 139315 and airplanes not having Service Change No, 266 complied with
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The miniature airplane consists of a fixed pair of wings
with a dot or “pipper” in the center joined by supports
at an angle of 45 degrees. These supports can be used as
a reference when executing 45-degree banks. A red flag
marked OFF will appear in the upper left corner of the
face in case of loss of power to the instrument. The
gyros are non-tumbling and will give indications through
360 degrees of roll as well as through a complete loop.
During a roll, the readings are constant. In a loop,
the two "poles” of the sphere quickly reverse as the
airplane passes through the two vertical points of the
loop. Normal readings will be obtained in a climb or dive
up to 82 degrees. At this point, the gyro reaches a stop
where it remains until the climb or dive angle is reduced
or increased to vertical. If the angle is reduced, the read-
ings will be normal below 82 degrees. If the angle is
increased and the vertical point is reached, the “poles”
will reverse.

The bank indices are inscribed at 0, 10, 20, 30, 60 and 90
degrees and the roll index is wedge shaped and similar in
size and shape to the zero bank mark. An electric
pitch trim knob, in the lower right corner, provides
alignment of the simulated horizon with the fixed min-
iature airplane. Completely automatic operation of the
system eliminates manual caging. When power to the
system is turned off, a snubber automatically grips the
gyro gimbal to keep it from tumbling. When power is
then applied, the snubber retains its grip for 15 seconds
to allow the rotor to come up to its normal speed before
releasing.

TURN-AND-BANK INDICATOR.

The turn-and-bank indicator (21, figure 1-5, sheets 1
and 2, and 23, figure 1-5, sheet 3) is powered by air
from the engine compressor. The air is filtered through
the anti-G suit regulator filter and then through its
own regulator to provide approximately 2 in. Hg pres-
sure. This, along with the airspeed indicator and stand-
by compass, will enable instrument flight if the electrical
power is lost to the normal flight instruments. The rate
of turn is calibrated at two needle widths deflection for
a standard rate turn (180 degrees in one minute). How-
ever, due to possible error, the degree of needle deflec-
tion should be checked in visual flight before instrument
flight is attempted. On some airplanes,* the lighting
fixture for the turn-and-bank indicator has been rede-
signed to permit unobscured pilot observation of full
needle deflection.

ANGLE-OF-ATTACK INDICATOR.

The angle-of-attack indicator (3, figure 1-5), located on
the instrument panel, provides the pilot with a visual
indication of the angle of attack of the airplane as
measured by the angle-of-attack detector. An indicating
pointer moves over the scale which is graduated from
—5 to +30 in increments of one unit each. A movable
index marker, operated manually by a knob on the lower
left corner of the indicator bezel, may be set to the value

Section |

desired. The dial of the instrument may be adjusted by

turning the Allen screw located in the index marker-

knob. The dial should be adjusted to position 17.5 units ||
opposite the fixed index located at the three o’clock
position of the indicator. During a landing approach,
maintaining the pointer at the three o’clock position
(17.5 units) will produce an airspeed which is approxi-
mately 12 to 15 knots above the stall speed. The angle-of-
attack value used in the approach is the same regardless
of airplane gross weight and is an excellent aid for speed
control during carrier or field landings. A probe on the
angle-of-attack detector located on the left forward side
of the fuselage (figure 2-2) measures the local airflow
direction in the vicinity of the probe. The local airflow
direction changes at a ratio of 1.7 to 1.0 with respect to
changes of the true angle of attack of the airplane. Signal
output from the system is also transmitted to the rudder
pedal shaker and to the approach light system. (Refer to

APPROACH INDEXER

: &{Eﬂ.ﬁuﬁim AND SUBSEQUENT

‘Fl-4B-1-54-2

Figure No. 1-17A.

*Airplanes 139531 and subsequent
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STALL WARNING SYSTEM in this section and APPROACH
LiGHTs, in Section IV.) The rudder pedal shaker is actu-
ated at approximately 1.5 units above the three o’clock
position on the dial. Electrical power to the system
components is provided from the primary bus. During
flight the system is completely automatic and requires
no attention from the pilot. The angle-of-attack detector
and probe unit contain a heating element which is ther-
mostatically operated from a switch on the landing gear.
A probe cover is provided to protect the detector and
probe internal mechanism from moisture and dirt, This
cover should be removed daring airplane preflight checks
and replaced when flight is completed, On some air-
planes,® an approach indexer (figure 1-17A) is installed
above and to the left of the Mark 8 Mod 8 sight unit,
which receives its signals from the angle-of-attack indi-
cator. The u.ppmach indexer is illuminated when the
landing gear is down and locked and is automatically
dimmed when the instrument lights are turned on. When
Irhe airplane is within 0.5 units of the correct approach
angle of attack, the center light will be illuminated. If
the angle of attack exceeds the optimum approach angle,

MNAVAER 01-60JKD-501

the upper light will be illuminated; if the angle of attack
is less than the optimum approach angle, the lower light
will be illuminated. Then, when the angle of attack
deviates between 0.5 and 1.0 units from the optimum
angle, the center light and either the upper or lower
light will both be illuminated. The approach indexer is
located so that it is within the pilot’s field of view as
he observes the mirror, LSO or runway. Thus, it reduces
the instrument scan required for speed control.
ENGINE FIRE DETECTOR SYSTEM.

Two independent, continuous-type fire detector systems
are provided to detect and indicate the location of fires
in the engine bay areas. A fire forward of the fire wall
in the engine bay adjacent to the compressor section
energizes any one of several detectors, which in turn
illuminates the upper fire warning light on the pilot's
instrument panel (FIRE COMPRESSOR). A fire aft of the
fire wall, in the engine bay adjacent to the burner sec
tion, likewise illuminates the FIRE BURNER warning light
through an independent detector network reaction.
These warning lights (2, figure 1-5) are located on the
instrument panel, A spring-loaded, toggle type test

*Airplanes 143594 and subsequent
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switch (9, figure 1-3, sheets 1 and 2, and 10, figure 1-5,
sheet 3) integral with the two systems, is located at the
top center of the instrument panel. Holding this switch
to TEST position disconnects one end of both sensing
circuits from the control unit and connects them to
ground. This switch checks for continuity of the sensing
element, Operatior‘x of the control units and continuity of
the system wiring. When the switch is depresacd both
warning hg_.}hm should illuminate. The system is powered
from the primary bus and, when the electrical system
battery-generator switch is 0FF, the system will not oper-
ate, The waming, lights alone can be tested by depressing
the warning light test button located on the right console
(13, figure 1-7).
Note

No fire extinguishing provisions are installed

in this airplane,
CABIN PRESSURE ALTTTUDE INDICATOR. The
cabin pressure aldtude indicator, located on the right
side of the cockpit below the windshield bow (figure
1-16}, is an aneroid altimeter which measures the cabin
pressure and indicates the cabin alticude in thousands of
feet. It provides an indication to the pilot as to the
pressurization schedule being maintained by the setting
{NORMAL or coMBAT) of the cockpit pressure selector
switch. {Refer to COCKPIT AIR CONDITIONING AND PRES-
SURIZING SYSTEM, I1n Section IV.)
CANOPY,
The electrically operated sliding canopy can be con-
troiled from either inside or outside of the airplane. The
canopy actuator is powered by the canopy and battery
bus or external power; therefore, the battery switch does
not have to be on to operate the canopy. Provisions are
also made for manual operation of the canopy. Air loads
delay and may prevent the canopy from being opened

WARNING

Remove ground safety ping before flight and replace

immediately after stopping engine. bt 0k
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normally at speeds above 235 knots IAS, Emergency
release of the canopy in flight is accomplished by an
ejection gun which fires the canopy from the airplane.
When the canopy is ejected, an interlock on the face cur-
tain pulley is released so that the seat ejection cartridge
can be fired.

CANOPY SEAL.

Pressure for inflation of the seal, which seals the canopy
in the closed position, is provided by air from the engine
compressor section and is automatically controlled by
a pressure regulator. The seal is inflated whenever the
canopy is fully closed and the engine is operating. When
the canopy switch is actuated, the seal automatically
deflates to allow the canopy to move. The seal is also
automatically deflated before canopy is ejected.

WARNING

If the battery-generator switch is moved to the
OFF p(}sitif;m or if the cockpit pressure control
switch is moved to RaM EMER, cockpit pres-
surization will be dumped immediately.

CANOPY CONTROLS.
CANOPY EXTERNAL CONTROL SWITCH. The
canopy may be controlled externally by either of two
toggle switches located inside of the entrance step on
both sides of the fuselage. The three- poamon switches
are qprmdg3 loaded to the normal off position. Canopy
travel in the open direction is controlled by a limit
switch which will override the external control switch
and de-energize the canopy actuator when the canopy is
in the fully open pos‘ition Control of canopy travel in
the close position is accomplished b} a pressure actuated
microswitch internally located in the actuator. The
microswitch will de-energize the canopy actuator screw
jack when the canopy butts agdlmr the windshield bow
and will break the motor circuit when the proper pre-
load is obtained. The canopy will not stay in a closed
position if the internal canopy switch has been left in
the open position. Therefore, if the canopy returns to
the open position after you have released the external
switch from its closed position, check the internal
canopy switch,
CANOPY SWITCH. The cockpit control for the canopy
is a three-position switch marked oren and crose. The
CLOSE position is momentary and spring-loaded to the
center (off) position, while the OPEN position is a hold
position, The switch should be moved from the oPEN
position to the off position, prior to leaving the air-
plane. Otherwise, it will not be possible for the canopy
to remain closed by actuating the external switches.
Canopy movement may be stopped at any point by re-
turning the actuator switch to the center {off) position.
Note

If the canopy switch is moved to cLosE during

flight, the ¢ canopy seal will be deflated and, at

altitude, pressurization will be lost. However

the seal will reinflate and cockpit will pressurize

again when the switch is released.
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CANOPY EMERGENCY RELEASE HANDLE. The
canopy emergency release "T7 handle (figure 1-10) is
located to the lefr of the instrument panel under the
glare shield and is guarded by a ground safety pin which
must be removed before flight. Pulling this “T" handle
fires the canopy which, through a cable attachment,
releases the face curtain interlock so that the seat can be
ejected. This handle should be used for emergency pur-
poses only as the face curtain normally fires the canopy.
CANOPY MANUAL OPERATING HANDLE. An
external manual release handle is located on the aft left
portion of the lower canopy fairing strip. A manual
canopy internal release handle, located on the canopy
deck aft of the pilot’s seat, can be used for emergency
escape from the cockpit when the airplane is on the
ground. The internal release handle is connected to the
external release linkage so that actuation of either han-
dle disengages the canopy actuator drive and allows the
canopy to be manually opened. In opening the canopy
from the inside, it is necessary for the pilot to turn
around in order to reach the manual canopy internal
release handle.

MNote

The manual canopy external release handle
may be used for ground emergency entry. The
canopy manual internal release handle may be
used for emergency exit in case of battery pow-
er failure or when the canopy cannot be opened
through normal pmcec!ures.

Www
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Care should be used when opening the canopy
by this method as it will be possible to push the
canopy off the tracks when the actuator drive
is disengaged.

EJECTION SEAT.

The ejection seat (figure 1-18) permits bail-out at any
speed. A face curtain fires a catapult mounted aft of
the seat which supplies the force necessary to eject the
seat and pilot from the cockpit. The seat may be adjusted
vertically and is provided with stirrups and leg braces
on each side of the seat.

EJECTION SEAT CONTROL.

A face curtain with handholds, mounted above the head-
rest, controls the complere ejection procedure and pro-
tects the pilot’s face. When the curtain is pulled, the
first 31/ inches of travel deflates the canopy seal and
fires the canopy. As the canopy leaves, an interlock on
the face curtain pulley is released. Further travel of the
curtain fires the seat. When the seat is fired, the anti-G
suit, oxygen hose, microphone and headset luds electric
seat .Lxdjtmtmeut actuator leads and the electromagoetic
inertia reel leads™ are automatically disconnected and the
shoulder harness is locked. Ground safety pins inserted

NAVAER 01-60JKD-501

in the canopy initiator and, on some airplanes,} in the
ejection seat headrest yoke firing mechanism (figures
1-18 and 2-3}) prevent accidental ﬁrmg of the canopy
and inadvertent arming of the e;ectmn seat, The ground
safety pins must be removed prior to flight.

Note

If ejection is necessary and the canopy does not
jettison, the canopy emergency T handle, lo-
cated to the left of the instrument pagel, should
be pulled to jettison the canopy, The face cur-
tain can then be pulled to eject the seat. If this
procedure does not jettison the canopy, the
gjection seat emergency pin extractor handle,
located on the left side of the headrest, should
be pulled. This will release the face curtain
interlock, which is normally released by a cable
when the canopy is jettisoned. The face curtain
can then be pulled and the seat will eject
through the canopy. The headrest will break
through the canopy first and protect the pilot’s
head from the initial impact.
SEAT VERTICAL ADJUSTMENT.
A toggle switch, mounted on the right forward side
under the windshield bow, provides control for vertical
adjustment of the seat. The switch is spring-loaded to

the center (off) position and is marked rasE and
LOWER for related seat adjustments.

Note

When adjusting the seat, make sure that the
top of your helmet is below the top of the seat
headrest to ensure that the canopy bow will
clear your helmet in event of jettisoning and to
ensure that the headrest will absorb the i impact
of shattering the canopy should emergency ejec-
tion through the canopy become necessary.

AUTOMATIC OPENING SAFETY BELT.

The ejection seat is equipped with an automatic open-
ing safety belt which facilitates pilot w;mmtum from the
seat following e;ecmm The belt release is m,mmphshed
as part of the ejection sequence and requires no addi-
tional operation on the part of the pﬂm: As the seat
leaves the airplane after ejection, a static link between
the firing pin and the cockpit shear web fires a 3/ -second
time delay cartridge which opens the lap belt after the
seat and pilot have cleared the aircraft. The pilot then
separates from the seat and performs a normal parachute
descent.

Note
The automatic seat belt assembly is a “one shot”
installation. In the event of inadvertent firing
of the mechanism with the cartridge installed,
the actuating unit will distort due to powder
pressure and cannot be re-used. If this occurs,
the belt assembly must be replaced.

*Airplanes 139281 through 139531
t Airplanes 139531 ond subsequent
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EJECTION SEAT

CANOPY GROUND SAFETY PIN
{Remove before flight)

ESECTiON SEAT  \ | 1 |
GROUND SAFETY PIN(S)
(kemove before flight) —) '

RELEASE HANDLE e

FACE CURTAIN
HANDLE
(CANOPY AND
SEAT EJECTION)

EMERGENCY *‘D"" HANDLE

L AUTOMATIC SEAT
= BELT RELEASE

OXYGEN AND RADIO
 CONNECTIONS

SHOULDER-HARNESS
INERTIA REEL LOCK
STIRRUP

LEG BRACE

+ FJ—4/8-1-73-7A

Figure No. 1-18.
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SERVICING
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FILLER (NO. 1 OPPOSITE)
OIL FILLER

BATTERY

ARRESTING GEAR SNUBEER
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PNEUMATIC 5YSTEM FILLER

UTILITY HYDRAULIC 5YSTEM FLUID
LEVEL INDICATOR AND FILLER

ELECTRICAL POWER CONNECTIONS

FJ-4,/8-1-00-204

Figure No. 1-19. (Sheet 1)
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AIRPLANES 139281 THROUGH 139470

LIQUID OXYGEN SYSTEM FILLER

AIRPLAMNES 139471 AND SUBSEQUENT
AMND AIRPLANES HAVING SERVICE
CHANGE NO. 357 COMPLIED WITH

AUXILIARY [ NOSE) GEAR
EMERGENCY VALVE

Revised 15 July 1958

NAVAER 01-60JKD-501

APPROVED FUEL™

ASHORE AFLOAT
MIL-F-5624 JP-4 JP-5
JP-3

* Approved fuels, alth t

Section |

SPECIFICATIONS

OIL—ENGINE LUBRICATION

EMERGENCY NORMAL SERVICE MIL-L-7808 TYPE |
AV GAS CORROSION-PREVENTIVE
MIL-F-5572 MIXTURE MIL-L-7B08 TYPE Il

ALTERNATE MiL-C-8188

are listed in order of preference.

EMERGENCY NOSE GEAR
ACCUMULATOR FILLER

AIRPLAMES 139281 THROUGH
139315

q '

HYDRAULIC FLUID MIL-O-5606 (RED)

NO. 1 FLIGHT CONTROL HYDRAULIC
SYSTEM ACCUMULATOR DUMP VALVE
AND PRESSURE GAGE. INO. 2 OPPOSITE)

FUEL FILLER

Fi-4/B-1-00-21D

Figure No. 1-19. (Sheet 2)
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Section |

SHOULDER-HARNESS INFRTIA REFL.

An electromagnetic inertia reel is located on the back
of the seat; a lever to lock and unlock the reel is located
on the left leg brace. Moving the lever to the forward
position hwh the reel manually, while a 2 to 3 G for-
ward deceleration, as in a crash landing, will lock the
reel avtomatically, If the harness is manually focked
while the pilot is leaning forward, the harness will
retract with him as he straightens up and will move
ive locked positions as he moves back against
he reel will also lock any time the electrical
(‘iw mechanism is broken, regardless of the
pmmw of the focking lever. After automatic locking
due to cutting of the electrical circuit, the reel will
remain locked except while the lever is retained in the
vertical position. After automaric locking due to inertia
loads, the harness will remain locked until the handle
is moved to the locked position and then to the unlocked
Prostron,

IO su

1

ik

B
{ﬁw"':«'m Rt ”ﬁ

§ CAUTION |

s g
o s

Before a forced landing, all switches which

are not accessible with the shoulder harness
locked should be “cut” before the harness lock

handle is placed in the locked position.

SHOULDER-HARNESS INERTIA REEL—
AIRPLANES 130531 AND S SBREQUENT.

These airplanes have a mechanic ally operated shoulder-
harness inertia reel. The reel is mounted on the back of
the seat and a lever, which controls the reel, 1s mounted
on the left leg brace. Moving the lever forward will
fock the reel manuvally and forward acceleration of 2
to 3 G will lock the reel automatically, To unlock the
reel after it has been locked, must be cycled
first to the locked position, then to the unlocked posi-
tion. If the reel is manually locked while the pilot is
leaning forward, the shoulder straps will retract into
suceessive Jocked positions as the pilot leans back.

the Euu

SERVICING.

LIQUID OXYGEN SYSTEM PURGE — AIRPLANES
139471 AND SUBSEQUENT AND AIRPLANES
HAVING AIRCRAFT SERVICE CHANGE NO. 357
COMPLIED WITH.

Operation and maintenance of the liquid oxygen system
can be safe to those who understand hoth the system and
its properties and observe the necessary pzmmummr\
measures. (Refer to LIQUID OXYGEN sysTEM, in Section
IV.} Liquid oxygen is a light blue liquid which weighs
2.52 puumi@ per liter at one Mmmphew of pressure, It
has a boiling point of - 3O (-297.47Fy. IF e i
mzpmpw v handled, it can bu extremely hazardous due
to irs extreme cold and to its boil-off expansion ratio
of 862 to 1 which will support violent combustion. Due
to its activity {it will generate up to 12,000 pounds of
pressure Mwm confined within u sealed container or

46
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system), vent and build-up lines are incorporated into
the atrcraft’s liquid oxygen system so that the normal
boil-off rate is mgmﬁ‘awi to .,z; proximately one liter g:w
24 hours. Should the system’s liquid oxygen supply
come depleted rhmx_wa operational use, nmnmﬁ boil- eﬂ%‘f
or through system maintenance {replacement of parts),
condensation will form within the SYStent’s components.
When this occurs, system pu rging is mandatory, Failure
to purge prior to recharging causes the condensate to
freeze and, thereby, restricts the free flow of ox gen to

]
the pilot. Hot, dry nitrogen gas or gASEOUSs OXYgen may

be used as the purging agent im‘ the wmd oxygen
system.

WARNING

Liquid or gaseous oxygen can be extremely
hazardous if it comes in contact with oil, grease,
hydraulic fuid, dire or an open fame. Extreme
caution should be taken not to rouch any un-

insulated metal lines, containers or other im-

plements holding liquid ox gen unless gloves

are worn. Primarily, protect the eves and skin
when exposed to liquid oxygen.

The system can be purged by the following steps:

1. Connect a test gage awmﬁ‘& Iy {calibrated from ¢
to 100 psi} to the container filler valve.

2. Connect a service supply Inxm from the purge agent
supply to the filler valve on the test gage assembly,

3. Position the aircraft liquid OXYERL COnverter sys-
tem regulator supply valve to oN, regulator air di lution
valve at 100% OxYGEN and w:gﬁumm safety pressure
valve to o,

4. Turn on the purge agent supply and set the supply
regulator to 50 psi,

5. Purge the system at 50 psi for a period of 30
minutes,

6. Shut off the purge agent supply and disconnect the
line from the filler valve,

7. Remove the test gage assembly and install cap on
the aircraft liquid oxygen container filler valve,

8. Position the aircraft liguid ONYgen Converter sys-
tem regulator supply valve oFF, regulator safety pressure
valve OFF and zegui ator alr dilutdon valve to NorRmAL
OXYGEN,

9. Service the aircraft converter system with liquid
oxygen.

AUXILIARY EQUIPMENT,

Refer to Section IV for information mmwrmm’ the
following auxtliary equipment: cockpit air conditioning
and pressurization, radio and radar, defrosting and anti-
mmgﬂ communications, target mmw% provisions, light-
ing, oxygen and miscellaneous equipment,

Information CONCErning armament “HH be found in

Section IV of the Supplemental Flight Handbook
(NAVAER 01-60JKID-501A).
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Section I

BEFORE EMTERING ARPLANE,

FLIGHT RESTRICTIONS,

Refer to Section V of the Supplemental F light Handbook
(MAVAER 01-60JKI)-501A) to determine the limita-
tions which may be imposed upon the aircrafe. Check the
latest Interim Revision pages for limitations, restrictions

or instructions that might not yet be incorporated into
the Handbook.

Before entering the airplane, accomplish the following:

1. Determine status of the airplane by consulting the
daily inspection form.

WARNING

On airplanes® utilizing the liquid oxygen sys-
ter, internal condensation may be present if
the liquid oxygen system has been empty for
several hours or if maintenance (replacement
of parts) has been performed without all lines
or components capped or plugged. Prior to
flight, complete system purge is mandatory to
ensure the free flow of oxygen during system
use. {Refer to LIQUID OXYGEN SYSTEM PURGE,
in Section L)

2. Determine that the take-off and anticipated land-
ing gross weight and balance are within approved limits.
[Refer to WEIGHT LIMITATIONS in Section V of the
Supplemental Flight Handbook (NAVAER 01-60JKD-
501A) for maximum permissible landing and take-off
gross weights.}

3. hmduat an exterior inspection of airplane. (See
figare 2-1.3

4. If flight is to be conducted over water, inspect life
vest and pararaft pack. If the flight is to be conducted
at night, make sure that your personal gear includes a
Hashlight.

WARNING

I your life vest is not completely free of en-
trapped alr, expansion due to the change in
air pressure during climb to high altitudes may
cause life vest inflation. Should this occur, DO
NOT PUNCTURE THE LIFE VEST. Relief
may be accomplished in either of two ways:
(1) Unscrew kourled cap of CO, inflater,
or (2) unscrew and depress oral inflation
valve, REMEMBIR: Following relief of the
entrapped pressare, POSITIVELY SECURE
oral inflation valve or the CO, ioflater cap.

5. lInspect canopy, seat ejection and automatic open-
ing seat belt systems. (See figure 2-3.)

Mote

Inspect automatic opening Jff,t} belt. In the
event of inadvertent actuation of the firing
mechanism with cartridge installed, the
actuating assembly will distort due to powder
pressure and cannot be re-used. The bele as-
sembly must be removed and replaced with a
new belt assembly prior to the next flight.

6. Inspect oxygen hose at seat connection for proper
fit and mctmt} of collar and bwmper. (See figure 2-3.)

WARNING

Ejection escape with the oxygen hose seat con-
nection improperly secured may result in the
loss of the oxygen mask at ejection altitude or
body injury to the pilot, If the oxygen hose
does not properly disconnect as the seat is cata-
pulted from the airplane, the hose will stretch
to its breaking point and a “slingshot” action
will occur.

*Airplanes 139471 and subsequent and airplanes having Service Chunge Mo. 357 complied with

Revised 1 July 1957
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'EXTERIOR INSPECTION

RIGHT m%ﬁg ﬂ@ﬁﬁ%x

A

e

Ascs doos e,

i - e
L
‘3”"9‘39'?585‘283& ('

FORWARD FUSELAGE AND RIGHT WING
Air turbine driven emergency Hight
control hydraulic pump. (Door security
ﬂog FHlush).

ic system p at 1500 psi.
Fue! leakage.
Pitot tube uncovered, position light.
Access doors secure.
Drop tank gravity filler caps secure.
Security of wing leading edge.

mua g‘ng‘i moto

ékimwtm

STARTING AT NOSE OF
AIRPLANE MAKE THE
FOLLOWING CHECKS:

"AIRFLAMNES 139303 AMD SUBSEQUENT

*TAIRPLANES 139281 THROUGH 139315

TAIRPLANES 139316 AND SUBSEQUENT AND AIRPLAMES HAVING
SERVICE CHANGE NO. 368 COMPLIED WITH

Fl-4/8-1-00-128

Figure No. 2-1.

48 Revised 15 January 1958
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ENTERING THE COCKPIT [

£ gEEEETY

Figure No. 2-2,

49
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INSPECTION OF CANOPY AND SEAT EJECTION SYSTEMS

E SAhgn
. _XT[R"“‘-RE:;A
? i i, 4 sE

Face curtain handle stowed.

Index marks on head rest and rail aligned.

] Internal manual release handle Canopy reel cable properly attached.

Latch pins inserted in the latch assembly as shown,

Catapult safety pin eorrectly inserted in the head of the seat

2, External manual release handle
catapult firing mechanism.

Red band Iabele_d “LOADED" showing.

* IF RED MARK SHOWS HERE, THE CLUTCH
IS DISENGAGED; INITIATOR FIRING
MECHANISM WILL FREE -WHEEL .

POSITION OF RED LINE
WITH CLUTCH ENGAGED,

9’ Ensure that the cutch for the canepy i i #Check oxygen hose to make sure collar and bumper
is engaged. propetly locked.

Figure No. 2-3. (Sheet 1)

50 Revised 15 April 1958
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]4’ Electrical leads connected. Check connecters on both left
and right sides of seat,

‘%.

.'5’ Make sure that index marks on armor plate and manual
unlatching handle are aligned (locked)

2, Check that the actuator, cable housing, and buckle release
are not fouled in the safety belt adjustment hardware.

"6’ Check appearance of equipment generally, Make sure
that all linkages are properly connected.

Figure No. 2-3. (Sheet 2)
Revised 15 April 1958 51
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PREFLIGHT PLANNING,

Use the Appendix charts in the Supplemental Flight
Handbook (INAVAER 01-60JKD-501A) to determine
fuel ﬁ)tl%}mf’otiﬂﬂ power settings and airspeed requirrzd
to accomplish a safe retarn from your intended mission,
This data will enable you to plan your flight to obtain
the best possible performance from the airplane.

EMTERING AIRPLANE,

Entrance to the airplane is made by mounting the am-
munition access door and using the two push-to-open
steps in the fuselage. Entry may be made from either
side of the airplane. A canopy actuator switch is located
inside both the lefr-hand and right-hand lower steps.
For the proper method of entering the airplane, see
figure 2-2,

Bt

g{fAUTION

The ammunition access door and all other
steps cannot be closed from the cockpit. Before
flight, ensure that they are closed by the ground
Crew.

COCKPIT CHECKS.
After entering the airplane, the following checks should
be performed:

1. Remove and stow safety pins from canopy emer-
gency release handle, canopy initiator and, on some air-
planes,® the ejection seat headrest yoke firing mechanism.

WARNING

On airplanes 139511 and subsequent, failure to
remove the safety pin fmm the headrest mech-
anism will vender the ejection seat totally
inoperable.

2. Release rudder locks and adjust rudder pedals.

3. Remove safety belt and shoulder harness from
stowage provision locations on seat; check condition and
operation of cartridge operated safety belt release. Check
the end fitting on the automatic opener arming cable to
ensure compatibility with the automatic lap belt. (ASCEB
No. 10-57 outlines procedure for selecting proper end
fitting. )

CA UTION

Ensure that the cable h«i)usmg, actuating piston,
and buckle release of the automatic opening
safety belt are not fouled in the safety belt
adjustment hardware.

4. Remove oxygen hose from stowage pmvmon on
shroud; connect to face mask and check operation of

NAVAER 01-60JKD - 501

oxygen system on NORMALOXYGEN and 100% OXYGEN.
Attach clip of breathing tube to nearest strap of para-
chute harness, (Refer to OXYGEN SYSTEM PREFLIGHT
CHECK, bection IV.)

WARNING

On airplanest utilizing the liquid oxygen sys-
tem, restricted breathing on 100% oxyGEN will
be noted if condensation is present in the sys-
tem. Should this occur, complete system purge
is mandatory prior to ﬂ:gbt {Refer to LiQuip
OXYGEN SYSTEM PURGE, in Section 1.)

5. Remove anti-G hose from stowage clip and con-
nect to anti-G suit lead. (For system check, refer to
GROUND TESTS, in this section.)

6. Check position of anti-G suit regulator H1 or LOW
as desired.

7. Connect microphone and earphone cords to mask
and helmet.

8. Throttle closed,

8A. Speed brake switch at neutral.

Mote
On some airplanes,§ the speed brake actuating
switch is spring-loaded to neutral from the out
position, but the switch must he manually re-
turned to neutral from the v position.

9. Engine master switch o¥r¥,
10. Landing gear handle pown,
11. Radar power switch 0F¥.

WARNING

Radar ground checks must not be made within
50 feet of operations involving fuel. Tests indi-
cate that electrical energy from radar equip-
ment may ground through steel tools, common
pencils, etc, and cause ignition of fuel vapors.

12, Armament switches OFF or SAFE,
13. Yaw damper switch on,

Note
On some airplanes, the yaw damper control
has been incorporated into the rudder boost
control. (Refer to RUDDER BOOST, Section 1.)

14, Circuit breakers in; fuses tighe.

15, Have external power connected (if not already
connected by ground crew) and continue with the checks
that follow.

16. Battery-generator switch OFF,

17. I needed, turn on required interior and exterior
lights,

#Airplanes 139511 ond subsequent
tAirplanes 139531 and subsequent

FAirplones 139471 and subsequent and airplanes having Service Change Mo. 357 complied with
GAirplanes 143493 and subsequent
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EMERGENCY
OXYGEN HOSE

AUTOMATIC LAP
BELT OPENER CABLE

AUTOMATIC PARACHUTE
OPENER ARMING CABLE
KNOB

J — OXYGEN AND RADIO
4 QUICK-DISCONNECT

Figure No. 2-3A.

Note

® Request plane captain to check the exterior
lights at each position of switch activation.

® On some airplanes,* an exterior lights signal
switch is mounted forward of the catapult
handle.

® Check all interior lights at all switch and
rheostat positions.

@ Should any lighting discrepancies be noted,
investigate and correct prior to flight.

18. Adjust seat.

Make sure that the top of your helmet is below
the top of the seat headrest to ensure that the
canopy bow will clear your helmet in the event
of jettisoning and to ensure that the headrest
will absorb the impact of shattering should
emergency ejection through the canopy become
necessary.

19. Turn on required communication and navigation
equipment (for warm-up).

20. Speed brake dump valve control pulled out to its
reset position and latched.

21. Emergency transfer fuel control switch AuTO-
MATIC.

21A. Drop tank transfer switch OFF.

22. Cockpit pressure selector switch at NORMAL or
coMBAT depending on pressurization schedule desired.
(Refer to NORMAL OPERATION OF COCKPIT AIR CONDI-
TIONING AND PRESSURIZING SYSTEM, Section IV.)

23. Cockpit air temperature control switch NORMAL.

Note
Rame-air ventilation should be used in the event
of heavy smoke in the cockpit during take-off

or landing or at airspeeds below 200 knots.

*Airplanes 139531 through 139537, 139541 and 139543 and subsequent

Revised 15 October 1958
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Mote 26. {Deleted.)

@ In the event of the above discrepancy and/or 27. Wing flap control Up.
if excessive smoke (eﬂxa:esw'm 0il} is noted 28. (Deleted.)
during ground operation with the heat and ,
vent system in normal pressurization, the 29. (Deleted.)

engine will have to be inspected for fromt

main bearing seal leakage. Note

@® On humid days, the use of ram-air ventila- A ram-air, turbine-driven hydraulic pump has
tion for take-off and climb to 5000 feet will been incorporated to replace the emergency
prevent fog formation in the cockpit. How- electric hydranlic pump. There is no pilot
ever, if ram afr is selected for take-off, de- ground check ‘f()r the vam-aiv, turbine-driven
tecting excessive smoke may be difficult. For bydraulic pump. (Refer to AIR-DRIVEN EMER-
additional information, refer to NORMAL GENCY FLIGHT CONTROL HYDRAULIC PUMP,

OPERATION OF COCKPIT AIR CONDITIONING Section 1.)
AND PRESSURIZING SYSTEM, Section IV, ‘
' 30. (Deleted.)

31, {Deleted.)

25. Adjustable air outler control knobs positioned as 31A. (Deleted.)
desired. 32. {Deleted.)

24, Cockpit air temperature control rheostat at de-
sired position,

528 Revised 1 February 1959
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{Dreleted. )
(Deleted.)
Emergency ignition switch OFF,
Marmal fuel control switch PRIMARY.
Landing light switch oFF.
Rudder boost switch orp.*
External stores ;me_‘m handle v,
39. Canopy emergency release handle stowed.

40, Mach trim switch o,

41, Actuate fire detector test switch to test fire warn-
ing system.

42, Armament master switch OFF,

43. Set angle-of-attack indicator index and note ap-
proach indexert Hlumination.

44. Ser Mach number and airspeed indicator indices.

45, Set altimeter.

46, Erect gyro horizon, or trim sirulated horizon
with the fixed miniature wings.

464, Bet clock.

47. Check fuel dump handle in.

48. Push switch marked FUEL GAGE READS down
and check that the fuel gage pointer rotates counter-
clockwise, This rotation indicates that electric power is
being supplied to the gage.

49, Checl total fuel quantity and then return switch
o sump.

50. Landing gear emergency release handle stowed.

51. Iostrument a-c power switch at Mo, 2 1inv, The
INST PWR OFF warning light should not be illuminated.

52. Place instrument a-¢ power switch at NO. 1 INV,
position and repeat preceding check. Leave switch in
No. 1 position,

53. Push warning light test switch to test all warning
lights and indicators, except on-target indicator light.

Note
During daylight operations, the instrument
lights rheostat should be maintained at the o¥r
position so that the automatic dimming feature
for some of the warning lights will be inoper-
ative. In this way, illumination of any warning
light will be at its brightest intensity.

54. Windshield anti-ice switch OFF,

55. Windshield and canopy defrost switches orr.

56. Place polar compass mode selector switch at
SLAVED; then, press button marked PUSH- SYNC until
annunciator (just above button marked PUSH-SYNC)
is centered. For additional information, refer to POLAR
PATH COMPASS SYSTEM, Section IV.

56A. Request plane captain to test fuel booster and
transfer pumps,

Mote
The fuel booster and transfer pump test panel
is located on the right side aft of the pilot’s
seat and is not readily accessible to the pilot.

5

7. Check operation of communication equipment.

Section I

58. Check all lights not required orr,
59. Check that instrument panel is vibrating.

Note

No check can be made of the pitot heater since
it is inoperative when the weight of the air-
plane is on the landing gear,

BEFORE STARTING EMGINE,

WARNING

Before starting engine, make sure that danger
areas fore and aft of the airplane are clear of
personnel, other aircraft and vehicles. (See fig-
ure 2-4.) Danger aft of the airplane is created
by high exhaust temperatures and blast from
the tm pipe.

ARSI
{ »:::xunom};
imwmwwmmm
® Whenever possible, start and run up the en-

gine on a concrete surface to minimize the

opportunity for dire and foreign objects be-

ing drawn into the compressor.

% Start engine with airplane headed into, or at

right angles to, the wind whenever possible

as a tail wind may increase exhaust tempera-

tures and would aggravate an engine fire

during starting.
Mormally, external power should be applied to both
receptacles for starting, Under this condition, the bat-
tery-generator switch should be in the orr pﬂ*;xtmm to
prevent the external power source current from causing
battery d&umgw {boiling) due to overvoltage, How-
ever, if circumstances demand, the engine can be started
by using the jet starting power source only. To do this,
the battery-generator switch must be at either BAT. ONLY
or BAT. & GEN. The preferable position is BAT., & GEN
as this permits the generator to automatically switch
onto the line as soon as speed builds up, thus conserving
battery power.

Mote

@ To prevent battery damage from overheating
due to excessive wimw place the battery-
generator switch in the OFF position while
servicing the airplane with 28-volt external
pOwWer.

® It is impossible to ground stare the engine if
external power is not appled to the jet start-
ing power receptacle.

The power source for }M starting should be a 1000-
ampere, constant-current, 35-volt d-¢ type equipped with
a plug which mates with ﬁm jet starting power recep-
tacle. The servicing power source should be a 28-vols,
constant-voltage, 500-ampere type.

*Airplanes 139531 ond subsequent
thAirplunes 143594 and subsequent

Revised 15 July 1958

53



NAVAER 01-60JKD-501

Section |l

(99
<T
LLJ
(=
=T
(=
LLJ
()
-—
<
a

-4.

2

Figure No.

STARTING ENGINE.

Re-check throttle OFE.

1.

itch,
ate the

tart sw
estig
ation.

=
- -
=
5
B
=
—
—
&4
5°E8
aq e
2839y
=
8w
nﬂpe
- - ]
g5 0 &
c 2w
a=Inst
- %8z
D,  ©°
28g™
Sfte
a-l
v “E4
|l$sr
WE w
§5§5<
O oue
..mwm._o
- ]
e 203
[ o B =
m)
3 3
Ry N
i
-
= 5
= -
05 =
8§ o E
]
5y =
e
MW =
Sph
o o S
c g 'z
2.8 B
g.2 @
ew-l.
5
wooo
Dm §
£ <
s 0 7
b&f
b e g
& & =
3. T H
o 5 o
RhR
N
o =
g

witch at MASTER.

4. Engine master s

WARNING

h momentarily at START.

1tc

5. Hold engine starter sw

L7 B TR Y

cELEE

s 28

o'g 2w

288
e s
=1 = =

™o 2O N

Ilmnqml.
c8c©

.Iltgm

So w85

wt,mm...

o =]

TE Ps s

o O 5.

no.l.r.W
= oorea

E52 .2

Sk L&

B

omb.m

= <

SgtPh

-lnm.t
~Egd
[=}

E§5,B8

2835

eor.ml.ﬂ

w— - ]

MﬂMFW

=

- g 0.5

At

=

=]

[=}

o

=

L

=

-

=2

o

=}

-y

The high current for start

es

controlled 1000 (—0/--100) amper

power,

f the turbine

i

in a few seconds

ith

the starter w

“oga?
em (=0
£ o E &
paihE
.m.np.cme
S88453
)ﬂtpf
Fedse
C_U..nﬂ_urt
go”ayg
E..MMM.U
E§8~Ey
—_ -
R R
IP_ “.l
LR ]
SBgwg
OOC.
§ &2V §
w = 0 Y=
EJET 8
S & 8 &
Vtomnﬂ
w2 Y o 8.5
o 8= w
tnmxetmf
Sﬂrﬂfe
oy &2 8 8
drtpg.g
c —
SS85.E§
Hou oo W
g o= g
H g » b
35368
W
532
S_.mﬂe .
a.lmvh;
@ o
nlomw
o825 =
o 8 49
w8 Hag Y
w @ =
@ L s
o= g E
o &% g-=
5Saw 8
g9 ™ 38
[T RNPORN T =
gfss’
= o o
ntnﬂt
‘B g2 g
=
bdm.m.m
)
g™ ®
nmaemr
Sﬂﬂsw
ee.mb.mDM
=]
S.28 838

Revised 15 July 1958

54



NAVAER (01-60JKD-501

Mote
Due to connection of the aft fuel boost pump
to the battery bus during the starting cycle,
should a locked engine rotor occur, throw the
engine master switch into the OFF position to
conserve the battery,

6. At 11% rpm, move the throttle to 1DLE and watch
for an increase of tail-pipe temperature indicating that
the engine has started. An automatic start with throttle
in idle position is recommended. However, if the maxi-
mum temperature is anticipated or obtained: (a) Retard
throttle as necessary toward cutoff to reduce the starting
fuel flow while monitoring the EGT.

Mote
It is possible only to meter the fuel flow from
idle, halfway to cutoff. In event of an rpm
hang up, it is not possible to increase fuel flow
by positioning throttle above idle position.

{b) Control fuel flow to prevent hot starts which may
occur at ambient temperatures above approximately
80°F. Carefully advance the throule to keep from ex-
ceeding the exhaust temperature limit of 800°C.

——

CAUTION

@ 1f the exhanst gas temperature does not rise
within 15 seconds, close the throttle to OFF,
Be sure that all surplus fuel has drained be-
fore attempting another start,

@ If the engine fails to start after two starting
attempts, the starter motor and ignition sys-
tem must be allowed to cool for a minimum
of 30 minutes. If the engine fails to start on
the next attempt, after the 30-minute cooling
period, the starter motor and ignition system
must be allowed to cool an additional 30
minutes before another start is attempted,

® Any-one-starr-during-which-EG T -exceeds

EATATSNA O

constitutes-anr-overtemperature-condi-

tion-regquiring-a-hot-section-inspection-prier
-to-flight- All instances of overtemperature
operation must be entered in the aircraft en-
gine log. The peak temperature, as well as the
total time of overtemperature operation,
should be recorded. A hot section inspection
should also be given any engine known to
have exceeded 800°C EGT on acceleration
above idle rpm prior to flight.

MNote
Increase EGT limitations 10°C for those en-
gines having J65 Engine Bulletins 195 and 197
or 196 and 197 complied with,

MNote

On some airplanes,® if a block occurs in the
hydraulic lines of the aft fuselage section in
either the No. 1 or No. 2 flight control sys-
tems, the warning light on the instrument
panel will illuminate, even though the system
pressure is above 1750 psi. Should this occur,
have the aft fuselage hydraulic disconnects
checked for proper conmection.

AFTER STARTING ENGIME,
As soon as engine stabilizes at idling speed with normal
gage readings, throttle may be advaoced to full thrust.

Note
Following a ground acceleration, the exhaust
gas temperature requires several minutes to
stabilize.

Section U

6A. Observe that flight control system low-pressure
warning light extinguishes as control system pressure.
increases above 1100 pounds.

7. Check engine instruments for desired readings.
{Refer to ENGINE LIMITATIONS, in Section V of the Sup-
plemental Flight Handbook (NAVAER 01-60JKD-
501A).}

Idle rpm should be between 42 and 48% varying with
field elevation and outside air temperature. [Refer to
GROUND IDLE RPM, in Section V of the Supplemental
Flight Handbook (INAVAER 01-60JKID-501A).} After
starting engine, proceed as follows:

Have external power source disconnected after

engine rpm reaches 30%.

Mote

Some airplanesi incorporate generator over-
voltage protection which automatically cuts the
generator out of the electrical system if more
than 32 volts is applied to the solenoids of the
overvoltage relay. Should this occur, the gen-
erator-out warning light will illuminate and,
if the overvoltage condition is temporary, gen-
erator voltage can be regained through use of
the spring-loaded generator reset switch on the
right console. When generator voltage is re-
gained, the generator-out warning light will be
extinguished, (Refer to ELECTRICAL OVERVOLT-
AGE, in Section 111.)

*Airplanes 139531 and subsequent
tAirplanes 141444 and subsequent and airplanes having Service Change No. 374 complied with

Revised 1 February 1959

2. Place battery-generator switch in BAT. & 6EN
position.

2A. Re-check circuit breakers in and check generator-
out warning light.
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TAIL-PIPE TEMPERATURES

NAVAER 01-60JKD-501
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Figure No. 2-5.

3. Spread wings and check that they are locked.

4. Have plane captain check nose gear accumulator
gage for pressure build-up to 3000 (-100/—0) psi.

Note

The nose gear accumulator pressure specified is
the actual system pressure required and does
not include the accumulator gage error. The
maximum allowable nose gear accumulator
gage error is +150 psi.

A starter primer solenoid check should be performed
after each periodic inspection or engine change. (Refer
to Section VII.)

GROUND TESTS.
The ground tests described here should be conducted
after the engine is started and after external power has

been disconnected.

Avoid steady-state ground operation within the
60 to 80% rpm range with engines not having
Jo5 Engine Bulletin No. 111 incorporated.

56

ANTI-G SUIT.
Check the operation of the anti-G suit by depressing the
manual button located on the top of the anti-G valve.

Note
If the valve has any tendency to stick or fails
to return to the closed position, the malfunc-
tion should be reported as a “yellow sheet”
discrepancy.

FLIGHT CONTROLS.

1. Check hydraulic pressure gage with hydraulic
pressure selector switch at NO. 1 & NO. 2 FLT CONT
position.

2. Check both the No. 1 and No. 2 pointers for a
reading of 2700 to 3100 psi.

3. Check stabilizer, ailerons and spoilers for smooth,
correct response to full control stick movement; then,
re-check pressures. During this check, the No. 1 and
No. 2 pointers should not indicate a pressure differential
greater than 200 pounds. A greater pressure differential
indicates a low or malfunctioning accumulator.

4. Check rudder for correct response to rudder pedal
movements,

Revised 1 February 1959



NAVAER 01-60JKD- 501

WARNING
Before operating speed brakes, be sure aft fuselage area is

clear, as the speed brakes move forcefully and will injure any
personnel in their path.

Fhmd Bed <033

5. Check that the flight control hydraulic pressure
warning light on the instrument panel is not tHuminated,

Note

IHumination of the flight control pressure
warping light indicates a malfunction in the
hydraulic system through either low system
pressure (hd{)w 650 pst) or a blocked hydraulic
line. Investigation of the malfunction should be
performed by the plape captain prior to flight.

6. Perform alternate trim system check as follows:
{a) Place flight control trim selector switch in ALTER-
NATE and check operation of alternate trim controls
through complete cycles. (b) Return flight control trim
selector to NORMAL and check operation of normal trim
controls through complete cycles. (¢} Set rudder, aileron
and horizontal stabilizer trim for take-off, On some air-
planes, # check for trim system balance by positioning
the trim wheel to the full up position {48 degrees),
actuating the alternate trim control switch to full nose
up and then returning the selector switch to NORMAL,
No appreciable stick movement should be noted. Stick
movement greater than g inch indicates malfunction of
the Mach trim system,

UTILITY HYDRAULIC SYSTEM.
Mote
On airplanes® which incorporate both forward
and aft speed brakes and aileron spm}um a

larger udlity hydraulic pump has been incor-
porated to carry the operating load of the

Section

additional equipment. The pilot will notice a
higher noise level with the use of this pump,
but the condition is normal and should be no
cause for concern.

1. Turn hydraulic pressure selector switch to UTILITY
and check for a pressure of 3000 psi.

MNote
When uriniry is selected, the No. 1 and No. 2
pomtm act as a mraglc pointer. Only the No. 1
pointer will be visible

2. Run the speed brakes through one complete cycle
and check them for proper operation, observing the
speed brake indicator and utility pressure.

Note

& On some airp anes,T the speed brake actuat-
ing switch is spring- -loaded to neutral from
the out position, but the switch must be
manually returned to neutral from the N
position,

® Oo airplanes™ equipped with both fore and
aft speed brakes, only the forward speed
brakes will operate with the landing gear
handle powwn and the battery-generator
switch in BAT. & GEN. (Refer to SPEED
BRAKES, Section 1.}

3, After closing speed brakes, return speed brake
switch to neutral and re-check utility pressure.

Mote
Placing the pressure selector switch at UTILITY
will provide ap indicatdon of utility system
pressure. Failure of flight control system pres-
sure will be indicated by the warning light

3A. On airplanes® incorporating flap mounted spoil-
ers, actuate the stick from neueral to full throw (both
left and right} observing spoiler action and wutility
hydraulic pressure.

4. Tarn hydraulic pressure selector switch to ™o, 1
and NO. 2 FLT CONT position.
MANUAL FUEL CONTROL SYSTEM.
A complete check of the manual fuel control system
should be made after the replacement of an mgum or a
fuel control unit and after each periodic maintenance
inspection, {Refer to Section VIL)Y Prior to each flighe,
check manual fuel control as follows:

1. Set throttle to 1LE,

2. Shift to manuaL fuel control (note warning light
Hlumination),

3. INote rpm increase or decrease,

4. Return fuel control switch to PRIMARY,

*Airplanes 139531 and subsequent
tAirplanes 143493 and subsequent

Revised 15 July 1958
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Figure No. 2-6.

CHECK LISTS
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TAXHNG INSTRUCTIONS.

% CAUTION %

® To minimize the possibility of dirt and for-
eign objects being drawn into the compressor
when taxiing, maintain adequate distance
from other taxiing airplanes.

® Do not cross the slip streams of either jet or
propeller-driven airplanes.

1. Signal ground crew to remove wheel chocks.

2. Taxi at lowest practical rpm once airplane is
moving.

3. Steer airplane by differential braking; check opera-
tion of turn-and-bank indicator and polar path compass.

3A. At this time, the yaw damper may be checked by
switching ' the rudder boost system to 7TEsT while "§”
tarning. Rudder pedal pressure feedback in opposition
to the turn indicates proper yaw damping and rudder
boost reliability. Rudder boost switch should be rurned
OFF prios to take-off,

4. Avoid excessive or rapid jockeying of throttle.

5. Minimize taxi time as airplane range is consider-
ably decreased by high fuel consumption during ground
operation. Fuel consumption with engine operating at
idle speed will be approximately 1150 pounds per hour.

6. Avoid excessive use or riding of brakes when
taxiing with asymmetric loads or when taxiing for long
distances.

Note
If possible, allow approximately 30 minutes
between flights to permit adequate cooling of
wheels and brakes.

TAKE-OFF CHECKS,

A check list for take-off appears on the instrument panel.
{See figure 2-6.) An expanded version of this check list
follows:

1. Safety belt and shoulder harness tightened and
locked.

2. Re-check fuel quantity.
3. Emergency fuel control switch at PRIMARY.

4. Flaps, wing leading edge down.

Section il

Note

On some airplanes,” the wing flap control lever
incorporates a half-flap position for use with
asymmetrical (uneven) configurations of ex-
ternal stores. When the landing flaps are ex-
tended to half, the leading edge flaps will be
fully extended and the wing and leading edge
flap position indicator will show a “barber
pole.”

5. Cockpit pressurization as desired.

6. Re-check wings locked.

7. Re-check airplane trimmed for take-off.

7A. Re-check approach indexer for illumination.d

8. Re-check Much trim and yaw damper} on,

8A. Rudder boost switch orp.*

9. Re-check alternate trim selector switch NORMAL,

10. Speed brakes closed.

11. Canopy open or closed as desired.

12. Run up engine to 100% rpm and check engine
instruments.

Note

The tail-pipe temperature at 100% rpm will
vary somewhat with atmospheric conditions.
For the normally expected variation of tail-
pipe temperature with ambient air temperature,
see figure 2-5 and ENGINE LIMITATIONS, in Sec-
tion V of the Supplemental Flight Handbook
(NAVAER 01-60JKID-501A).

13. Oxygen as desired. (Refer to OXYGEN SYSTEM,
Section IV.}

TAKE-OFF,

NORMAIL FIELD TAKE-OFF,

For take-off distances, see figure A-11 in the Supple-
mental Flight Handbook (INAVAER 01-60JKID-501A).

1. With throttle at take-off rpm, release brakes and
begin take-off run.

2. During early portion of take-off run, maintain
directional control by minimum use of differential
braking. Rudder will become effective at about 50 knots,

3. At approximately 90 knots, lift nose wheel slightly
to clear the runway. Maintain this atritude until the
airplane becomes air-borne or until the recommended
take-off speed is attained; then, slowly rotate the air-
plane until air-borne.

Take-off speeds with full flaps are approximately as
follows:

*Airplanes 139531 and subsequent
tAirplanes 139281 through 139530
FAirplanes 143594 and subsequent

Revised 15 April 1958
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FJ-4 & FJ-4/B LONGITUDINAL TRIM AND CAT_APULT__END AIRSPEED

»
\_ N— MAXIMUM NOSE-UP TRIM

\ ‘/— FOR LAUNCHES MNEAR MINIMUM END

AIRSPEEDS |
-“H‘,‘_\\

s

FOR LAUNCHES AT 10 TO 15 .-<-\o.15>\
ABOVE MINIMUM END AIRSPEED —

7 i G R e —— ,;M‘“W G e g;-_\-vw\» iy
- ALT g et b Gl
i . ,.NOH_.‘.\«‘.:-«I:A.IEI‘M« e ::::r& . e

AIRPLANE NOSE-UP TRIM-DEGREES

25 26 27
CENTER OF GRAVITY POSITION — % MAC

Sy

- =
e *‘*;«4‘»&”
: T

T e
o G
- o

: e : o
e e o
: e SRR S
ULT END AIRSPEEDS -
R 4 e S =
; - o
e i B e e -
SEe oEeaan . . L
. e S S G SR SR

e

"»“:‘3‘9@.\
o o
e
Ge .

/
[ .
ASYMMETRIC STORE | L—
LOADINGS -\ ///
—
/
)/

//<
P e
L — |

REQUIRED AIRSPEED — KNOTS

23
GROSS WEIGHT — 1000 POUNDS

Fi~4/B-1-0-15

Figure No. 2-6A.

58B Revised 15 January 1958



NAVAER 01-60JKD-501

INDICATED
GROSS WEIGHT TAKE-CFF SPEED
s KNOTS)
16,000 ........... N C e 116
7000 ..o o 119
TBO00 ... . 123
19000 . 127
20000 .. e 131
V000 ..o e 135
22000 ... 138
3000 ... e 142
24000 .. e 146
25000 ... e 150
26000 ... 154
000 .. V57
BOOD ... e 161
9000 ... caee e 165
Q000 ... e 169
gwmmmwmw,,w
1 CAUTION

? wmumwwmwﬂ o

MNo-flap rtake-offs should be avoided since a
stalled condition due to premature lift-off or
overrotation afrer Hift-off would be difficult to
control,

Mote

For emergency procedores to follow in the

event of an emergency during take-off, refer

to Section HIL
HEAVYWEIGHT TAKE-OFF,
In order to ensure safe performance prior to take-off, the
Sup g*‘iz)s‘zwm;x Flight Handbook (NAVAER 01-60JKD-
501A) should be consulted before undertaking missions
during which take-off distance and/or controllability
may be marginal. In Appendix I, realistic take-off, land-
ing and stopping distances are presented, as well as
refusal speeds. Refer to Section VI for pilot techniques,
If the predicred refusal speed is not attained within the
predetermined ground-roll distance, the take-off should
be aborted. (Refer to Section 111.)
ASYMMETRIC TAKE.OFF.
Take-offs with asymmetric loadings require moderate
application of the brake on the light side of the air-
plane to maintain directional control untl! the rudder
becomes effective. The amount of differential braking
and the resultant increase in take-off distance will de-
pend on the degree of asymmetry and the magnitude
and direction of any cross-wind component. Cross winds
from the light side of the airplane are more critical than
from the heavy side. Refer to TAKE-OFF DISTANCES and
RECOMMENDED TAKE-OFF AND APPROACH SPEED in
Appendix T of the Supplemental Flight Handbook
(NAVAER 01-60JKD-501A). For airplanes asymmet-
rically loaded with a store on the left intermediate

Revised 15 July 1958

Section I

wing station, full right rudder and full right wing
down trim should be used. Normal take-off lateral-
and directional trim settings should be used with
stores p{xumih balanced by dmp tanks on the opposite
wing stativn, The | omguudmdi trim settings for catapult
take-off at 10-15 knots above minimum end airspeeds
listed under CATAPULT TAKE-OFF are recommended.

1. With chrottle at take-off rpm, release brakes and
begin take-off run.

2. Maintain directional control by minimum use of
the brake on the light side of the airplane. Ap ph full
rudder deflection on the same side to obtain maximum
rudder effectiveness as the airplane accelerates.

3. At approximately 10 koots below recommended
take-off speed, lift the nose wheel about one foot from
the runway, Maintaio this angle of attack until air-borne
at approximately the recommended take-off airspeed,

4. Raise the landing gear when safely air-borne, level
off to accelerate and raise the flaps when the wheels are
fully retracted.

5. Be prepared to make the necessary corrections for
trim changes as the airplane accelerates after take-off,
CATAPULT TAKE-OFF,

Refer to applicable aircraft launching bulletins for rec-
ommended trim settings and techniques,

At normal gross weight and center-of-gravity positions
(no external stores), the normal longitudinal take-off
trim seteing is mmfarmm for launches at the minimum
um;mt end airspeed of approximately 118 knots, At
end airspeeds above 130 knots, a slight push force will
be necessary to avoid ¢ limbing after take-off. Normal
take-off lateral and directional trim settings should be
used for all catapult launches. For launches with external
stores, refer to the following table and to t:gur&f 2-GA
for the minimum umpuh end airspeeds and the recom-
mended longitudinal trim settings for launches at 10 to
15 knots above minimum end airspeeds.

GROSS WEIGHT MINIMUM  AIRPLANE
3PS FUEL END AIRSPEED  NOSE-UP
LOADING (POUNDS) {KNOTS) DEGREES
T-66 23,475 135 6.0
One 200-gal tank
T-63 24,000 136 6.5
One 200-gal tonk
T-28 24,400 137 6.0
Cne 200-gal tank
4 Bullpups 25,340 138 6.5
Two 150-gal tanks
2 Buddy Tanks 26,550 142 4.5
T-28 26,900 146 4.0
One 200-gal tank
Two 150-gal tanks
Two 2000-Ib bombs 27,950 146 3.5
Two 150-gal tanks
One 7-28 e 5.5
One 7-63 — 6.0
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MNote

® When using P-4 fuel during catapult
launches, the airplane gross weight will be
reduced 0.5 pound per gallon of fuel

® For launches at minimum end airspeeds, in-
crease the longitudinal trim seting 1 deg-
£ : £

gree airplane nose-up.

For some airplanes,® selecting longitudinal trim setrings
other than for normal take-off trim requires trimming
the stick aft 3 inch for each additional degree of air-
plane nose-up trim desired, The normal take-off trim

indication of v represents 414 (1) degrees airplane

BOse-up.

Recommended longitudinal wrim settings are a function
of CG position and are based on full internal fuel (JP-5)
aond a full load of ammunition. For launches with ex-
ternal stores not previously tabulated, refer to the chart
of longitudinal trim versus center-of-gravity position,
figure 2-6A.

For catapult launching restrictions with external stores,
refer to STORES in Section V of the Supplemental Flight
Handbook {(NAVAER 01-60JKD-501A). External stores
must always be partially batanced by drop tanks on the
opposite wing station,

On some airplanes, if the individual exterior light
selector switches are preselected, the exterior lights
master switch mounted forward of the catapule handle
provides an illamination method for signaling during
catapult operations.

Catapule spotting characteristics are normal and either
the straight-on or angled approach may be used. A nose
wheel spotting bar is recommended,

WARNING

When carrying the T-28 store, spotting the
nose gear and/or the main gear more than 2
inches off-center will result in dangerously high
side loads on the catapult hooks.

Directional oscillations of the airplane will be encoun-
tered during the catapult power stroke when the airplane
is spotted off-center, Off-center spotting conditions will
not necessarily be apparent from the cockpit and the
resultant directional oscillations may not be anticipated
by the pilot. Although the pilot may receive the impres-
ston during the power stroke that lateral or directional
control corrections will be required, the oscillations
damp out immediately when the airplane is released
from the catapult and uveither lateral nor directional

Section 1l

corrections should be made during the power stroke.
The optioum techoique for catapult take-off {5 to trim
the airplane for the loading and expected end airspeed
and to hold the hand dear and aft of the stick during
the power stroke. The physical pilot/stick relationship
does nor permit adequate bracing of the arm or elbow
for holding the stick. The mass balance of the control
system will canse the stick to remain In the trimmed
position during the catapult launch, When released from
the catapule, the airplane is responsive to small control
deflections and adjustments are easily effected for trim
settings that are not the optimum for the loading and
end airspeed obtained,

CAUTION

If the stick is trimmed or inadvertently moved
aft of the recommended trim position, it is pos-
sible to overrotate and induce an accelerated
stall after leaving the bow. Use of the hand-off
(stick) technique is mandatory on short stroke
catapults (H-4-B, H-8 and C-11-2).

In addition to the TAKE-OFF check list, perform the
following:

1. Safety belt and harness tightened and locked.
Emergency fuel control switch at PRIMARY.
Speed brakes in.

Flaps full down.

LS ()

A o

Wing leading edge down,

6. Rudder boost off.

7. Canopy — as desired,

8. Re-check fuel quantity,

9. Check synchronization of polar compass.

10. Controls free,

11, Stabilize av Military Rated Thrust and check
engine instruments,

12, Adjust throtile friction,

13, Grasp throttle and catapult grip.

4. Give launch signal, brace head against headrest
and place hand in lap, clear of stick.

For launches at or near minimum end airspeeds, the rec
ommended longitudinal trim serting will provide the
required rate of rotation to stop the sink off the bow. Be
prepared to apply light forward seick pressure to prevent
overrotation into the artificial stall warning angle of
artack. Attempt to stabilize the airplane at 17 to 18 units
angle of attack. Do not retract the landing gear unsil the
airplane accelerates at least 8 knots above the minimum
end airspeed since the drag of the open landing gear
doors will reduce the acceleration rate. Do not commence
a clearing turn until well above launching airspeed.

*Alrplanes 139281 through 139530
TAirplanes 139531 ond subseguent

Revised 15 July 1958
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FIELD LANDING PATTERN

Arresting hook up
for field landing

Landing gear Open speed brakes
down below 235

Knots—check gear
positien indicators

S A AR en e e

Flaps down .__i
below 235 T e
Knots

5 235 knots
1 Fly downwind at :Iu;;}_s up before
approximately - __ taxiing in
140 Knots e

Complete landing \

pattern checks

NOTE: The airspeeds given on this

illustration apply for @ nermal landing gross
weight of approximately 16,000 pouhds.

The proper airspeeds. for gross weights
greater than normal are discussed under
heavy-weight field landings.

Fled/Bo1-0-144

Figure No. 2-7. (Sheet 1)

AFTER TAKE-OFF. Note

Prolonged taxiing prior to take-off can gener-
ate sufficient heat within the wheels and brakes
to cause tire failure after take-off. Should ex-
cessive taxiing be necessary, it is recommended
that the gear remain extended as long as
dicators for gear up. Approximately 8 seconds is required practicable after take-off to permit cooling of
for gear retraction. the wheels and brakes.

When airplane is definitely air-borne, proceed as fol-
lows:

1. Landing gear handle up. Check gear position in-

60 Revised 15 January 1958
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Dump wing
tank fuel

Final approach-
approximately
125 Knots

Baose leg—
approximately
130 Knots

Fl-4/B=1-0=13

Figure No. 2-7. (Sheet 2)

2. Wing flap lever uP as airplane gains speed above
135 knots. Check flap position indicator for flaps up.

Section Il

Visually check that both right and left wing leading
edges have retracted properly.

CAUTION

Raise gear and flaps below 235 knots to pre-
vent possible damage to the associated structure
and operating mechanisms. If the flaps do not
retract fully, avoid high-speed, high G pull-ups.

3. Close canopy below 235 knots.

?CAUTION

During flight, do not move the canopy switch
to CLOSE when the canopy is already fully
closed. The canopy seal will deflate and cockpit
pressure will be lost as long as the switch is in
the CLOSE position.

4, Check cockpit pressure selector switch on NORMAL
or COMBAT as desired.

5. Trim as required.

6. Transfer drop tank fuel when desired.

7. Turn rudder boost oN*¥ when desired.

CLIMB.
Climb at take-off rpm (time limit 30 minutes) and fol-
low the climb schedule (clean airplane) given below:

ALTITUDE INDICATED MACH
(FEET) AIRSPEED NUMBER
(KNOTS)
Sealevel............ B30 5n s s s 0.65
10000 500 s 392 o snanesra 0.70
20,0005 wen vwemawn o JAD o s 0.75
BO0000:= omsms, s 302 simnn ey 0.80
35000.............. 277 0.82
40,000, ............. 251, ... 0.83
A5:000 im0 s e D24 G e 0.83
50,000 o cuieamyanmig 200w G Ry 0.83

For additional climb data covering elapsed time, distance
traveled and fuel consumed during climb, see figures
A-24 through A-27 in the Supplemental Flight Hand-
book (NAVAER 01-60JKD-501A).

DESCENT.

To obtain maximum distance at idle rpm or with dead
engine, descend at 200 knots with the speed brakes
closed. (See figure 3-1.)

LANDING PATTERN CHECKS.
The maximum permissible gross weights for landing are
given under WEIGHT LIMITATIONS, in Section V of the
Supplemental Flight Handbook (NAVAER 01-60JKD-
501A). A check list for landing appears on the instru-
ment panel. (See figure 2-6.) An expanded version of
this check list follows:

1. Safety belt and shoulder harness tightened and
locked.

*Airplanes 139531 and subsequent
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Section

2. Check that arresting hook is down for carrier land-
ing, up for field landing.

4. Dirop tank transfer switch to OFF,

4. Dump any fuel remaining in the wing tanks by
puﬂmg the handle marked WING FUEL DUMP. After
fuel is domped, push handle back in. (Refer to FugL
JETTISONING, Section 1)

Mote

An engine speed of 75% or higher is required
to actuate the air pressure valve in the wing
tank in order to dump wing fuel.

5. Armament switch OFF.
6. (Deleted.)
7. Check utility hvdraulic pressure,

8. Open speed brakes. Return speed brake switch to
neutral, '

Note
@& On some auplmm,; the speed brake actuat-
ing switch iy xprmgdoaded to neutral from
the ouT position, but the switch must be

manually returned to peutral from the N
position.

® On airplanes® equipped with both forward
and aft speed brakes, the afr speed brakes
will retract automatically when the landing
gear handle is pmstmmed pown, The for-
ward speed brakes will remain “out” unless
repositioned by the speed brake control
switch. [Refer to sPEED BRAKES, Section I
and refer also to Section VI of the Supple-
mental Flight Handbook (MNAVAER 01
GOJKD-3501A).7

9. Landing gear pown. Check gear position indi-
CALors.

g
i

&UT!ON %

Do not lower gear above 235 knots. On air-
planes® equipped with both forward and aft
speed brakes, simultaneouns lowering of landing
gear and wing flaps results in a mild pitch-up,
which is only slightly aggravated by turning
flight. It is recommended that when the land-
ing gear is lowered at speeds above 180 knots
IAS with the speed brakes open, the wing flaps
and droops should not be extended until the
landing gear is down and locked. Use of this
procedure will minimize the nose-up trim
change experienced as the aft speed brakes
automatically close,

NAVAER 01-60JKD-501

Note
On some airplanes, the approach indexer (fig-
ure 1-17A) pmvtde‘; an auxiliary indication for
the landing gear since illumination of the in-
dexer takes place after the landing gear down-
lock relay is de-energized by extension of all
gear,

10. Flaps pown. Check flap position indicator. Vis-
ually check that wing leading edge flaps have operated
properly.

Note

On some airplanes,® the wing flap control lever
incorporates a half-flap position for use with
asymmetrical (uneven} combinations of ex-
ternal stores, When the landing flaps are
extended to half, the leading edge flaps will
be fully extended and the wing and ieadmg
edge ﬁtip position indicator will show a “barber
pole.”

A

AN

Do not lower flaps above 235 knots,

11. Open canopy below 235 knots,
12. (Deleted.)
13, Rudder boost switch OFF,

LANDING.

NORMAL FIELD LANDING.

For estimated hm}mg and stopping distances, see figures
A-69 and A-70 in the Supplemental Flight Handbook
(NAVAER 01-60JKD)-501A). A typical field landing
pattern, with the approximate airspeeds to be maintained
in the pattern, is shown in figure 2-7. The use of speed
brakes is recommended. In final dppmach maintain an
angle-of-attack indication of 17 units, which will pro-
duce the recommended approach speed On some air-
planes,t an approach indexer (figure 1-17A) is located
above and to the left of the Mark 8 Mod 8 sight unit
to visually provide the pilot with an indication of the
approach attitude angle of attack. (Refer to ANGLE-OF-
ATTACK INDICATOR, in Section 1.}

Just prior to touch-down, reduce power and flace sl xghti}
to cushion the landing. An alternate techmque is to sim-
ulate a mirror approach using 17.5 units angle of attack
and maintaining attitude and power until touch-down.
After touch-down, if sufficient runway is available, grad-
vally raise the nose as speed decreases to take full ad-
vantage of aerodynamic braking. At approximately 85
knots, lower the nose wheel to the runway and com-
mence wheel braking. This procedure will minimize
wear of brakes and tires. Do not apply brakes until the
nose wheel is on the runway. For minimum stopping
distance, immediately after touch-down lower the nose

*Ajrplanes 139531 and subsequent
tAirplones 143493 and subsequent
$Airplanes 143594 and subsecuent
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NAVAER 01-60JKD-501

CARRIER LANDING PATTERN

Section Il

GROSS WEIGHT—16,000 POUNDS

NOTE: an angle-of-attack setting of
17 units on downwind leg and 17.5 on
final approach is recommended for all
gross weights.

Open canopy
if desired

Dump wing

_ﬁ tank fuel

Pass ship 500 feet to
starboard 235 knots 1AS
arresting hook down

Cross bow ot 500 feet
to avoid aircraft
lounching below

Lower landing
gear and flaps

landing
pattern checks

FJ-4/8-1-0-12B

Figure No. 2-8.

wheel to the runway, raise flaps and apply maximum
braking without skidding the wheels. If a no-flap land-
ing is necessary, maintain an angle of attack of 16 units
to touch-down which will produce an approach airspeed
8 to 10 knots faster than normal. Maintain directional
control with brakes after the rudder becomes ineffective
at approximately 50 knots.

Note
For emergency landing procedures, refer to

LANDING EMERGENCIES, Section III.

HEAVYWEIGHT FIELD LANDING.

Note

By dumping wing fuel, gross weight can be
reduced approximately 2100 pounds. Nor-
mally, the landing gross weight should not
exceed 18,000 pounds.

Revised 15 April 1958

The same technique and procedure for normal field land-
ings apply to heavyweight landings except for the in-
creased thrust necessary to maintain the higher required
airspeeds. An angle-of-attack indication of 17.0 to 17.5
units will produce the required airspeed regardless of
gross weight.

FIELD LANDING (ASYMMETRIC LOADING).

The technique and procedure for normal and heavy-
weight landings apply to field landings with asym-
metrically loaded stores. Store fins must be folded prior
to landing due to lack of ground clearance. Lateral and
directional trim is adequate to compensate for the
asymmetric weight and drag. Reduce fuel loading to a
safe minimum if possible. Landings with the T-66 store
are normal. After landing with a T-63 or T-28 store, be
prepared to counter a strong tendency for the airplane
to turn away from the store during roll-out. Keep the
nose wheel on the runway and use rudder and a mini-
mum of brake to maintain directional control. Landing
distances will be increased due to the differential braking
required.
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Section I

CAUTION

Do not raise the nose for aerodynamic braking.
Rudder effectiveness is inadequate for direc-
tional control and the nose wheel must be kept
on the runway to permit differential braking.

CARRIER LANDING.

A typical carrier landing pattern is shown in figure 2-8,
For a mirror approach a 500 foot pattern is recom-
mended. The downwind leg should be adjusted to re-
quire a 22- to 25-degree bank in the turn to final, The
turn at the 180-degree position should be made 3 to 5
seconds after passing the stern of the ship at an angle of
attack of 17.0 to 17.5 units, Adjust power in the turn to
intercept the glide path at the correct angle of attack.
An angle-of-attack indication of 17.5 units will produce
the recommended airspeed for best flying qualities in the
approach, The use of speed brakes provides a better
wave-off condition because of improved engine accelera-
tion from the higher power setting required in the
approach and the improved wave-off climb obtained by
closing the speed brakes simultaneously with increase in
power. Approximately 83% rpm is required at normal
gross weight to descend on the glide path,

Use of the approach indexer® (figure 1-17A), located
above and to the left of the Mark 8 Mod 8 sight unit,
will relieve the pilot of much of the instrument scan and
permit more attention to glide path and line-up. (Refer
t0 ANGLE-OF-ATTACK INDICATOR, in Section IL) Be pre-
pared for slight turbulence near the ramp of an angled
deck carrier and anticipate a slight right wing drop and
increase in rate of descent. Maintain angle of attack,
line-up and glide path down to the deck. Do not attempt
a late correction back to centerline. Due to the increased
arresting gear run-out on angled deck carriers, a right
to left drift may result in the airplane coming to rest in
the port catwalk. Pushing the nose over prior to touch-
down will increase the sink rate and may result in ex-
cessive landing gear loads and arresting hook bounce. A
flare-out may result in a free flight engagement with
attendant high structural loads on the nose gear and tail

hook.
{ CAUTION

Avoid any tendency to dive for the deck or
flare-out. Do not reduce power until a wire is
positively engaged. If a bolter occurs, select full
power and close speed brakes,

NAVAER 01-60JKD-501

The carrier pattern using the LSO is similar to the mir-
ror pattern except that the downwind leg is flown at
approximately 200 feet altitude and the turn off the
downwind leg is made abeam the LSO platform. Ap-
proximately 85% tpm is required in the final approach
with speed brakes open. At the cut, maintain power,
drop the nose slightly and fly the airplane to the deck.
Dives for the deck and flare-outs must be avoided.

If a no-flap landing is necessary, reduce fuel to a mini-
mum. Maintain an angle of attack of 16 units which will
produce an approach airspeed § to 10 koots faster than
normal,

After initial touch-down, apply positive forward stick,
When a normal landing has been made, this will hold
the nose wheel firmly on the deck; if the arresting hook
fails to pick up a wire and the airplane bounces into the
air again, forward stick pressure will return the airplane
to the deck quickly; should a barricade engagement be
imminent, it will assure engagement at the best attitude.

CARRIER LANDINGS (ASYMMETRIC
LOADINGS).

Carrier landing approaches with asymmetrically loaded
stores should be made at a slightly lower angle of attack
of 17 units. Refer to RECOMMENDED TAKE-OFF AND
APPROACH SPEEDS in Appendix I of the Supplemental
Flight Handbook (NAVAER 01-60JKD-501A). As in
field landings, the store fins must be folded prior to
fanding due to lack of deck clearance. Lateral and
directional trim is adequate to compensate for the
asymmetric weight and drag. Approach and landing
characteristics with the T-66 store are normal. Carrier
landings with the T-63 or T-28 stores are permissible
only under emergency conditions and under the follow-
ing restrictions:

L. Maximum engaging speed of 115 knots.

2. When carrying the T-63 store, landing must be
made between 10 feet right of center and 20 feet left of
center.

3. When carrying the T-28 store, landing must be
made between the centerline and 20 feet left of center.

WARNING

The above restrictions must be observed to
avoid excessive arresting hook side loads.

For carrier landing restrictions with external stores, refer
to STORES in Section V of the Supplemental Flight
Handbook (NAVAER 01-60JKI-501A).

WAVE-QOFF OR GO-ARQUND.

Note
A minimum of 350 pounds of fuel should be
allowed for a complete wave-off and go-around.

*Airplanes 143594 and subsequent
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g

&AUTION

@ The forward fuel booster pump, in the for-
ward fuselage tank (sump), is automatically
turned OFF when the landing gear is ex-
tended
should the pump rise above the fuel surface
at high nose-up attitudes or landing speeds.

This is to avoid fuel starvation

If a wave-off or go-around should be nec-
essary with extremely low fuel quantity,
avoid raising the landing gear since such ac-
tion will re-energize the forward fuel booster

pump and fuel starvation Can occur,

® Do not retract gear immediately if the wave-
off is given from a slow condition as the
drag of the open landing gear doors is liable
to aggravate the slow condition, Do not re-
tract the Baps uneil sufficient speed is built up.

® On some airplanes,® if the speed brakes are

extended the approach they should be
closed bcfme the landing gear is raised for
the wave-off, Otherwise, when the gear is
retracted, tiw aft speed brakes will extend

and, if airspeed is slow, a stall may occur.

1. Open throttle to take-off thrust.

2. Close speed brakes.
TR
g CAUTION
Under standard sea level conditions, the engine
takes 4 to 5 seconds to accelerate to take-off
thrust from 75% rpm, so take your wave-off
promptly.
HOLDING.

Refer to figures A-22 and A-23, in Appendix I of the
Flight Handbook (NAVAER 01-60JKD-
S01A}, for optimum procedure if a fouled deck is

Supplemental

encountered while making the final approach, or if the
fouled deck condition occurs near sea level.

If 35,000 feet is reached before the allotted fuel for
chimb is consumed, level off at 35,000 feet. Adjust power

Section 1

to maintain a level flight holding spm(i of ap pmumdteh
200 knots and watch your fuel quantity.

AFTER LANDING,
1. Raise wing flaps prior to taxiing.
2. Speed brakes v,
2A. Speed brake switch neutral.
3. Fold wings after taxiing in.
STOPPING EMGINE,
1. Chock wheels.
2. When possible, retard throttle to Ly and permit

rpm and exhaust temperature to stabilize for one
winute.

3. Retard throttle to orF,
4. Turn engine master switch OFF after engine stops
rotating.

WARNING

® To minimize danger of explosion due to
accumulated fuel vapor, always pdzk airplane
headed into the wind and wait at least 15
minutes after any engine operation before
moving airplane into hangar,

® Possible hazard to deck ;'mr%c"mrmi exists, ™
due to the afc speed brakes opening, if the
speed brake switch is left ouT and the
battery-generator switch is turned orr while
atility hydraulic pressure is still available.

Mote

For procedure to follow in the eveat of an

emergency during engine shutdown, refer to

Section 111

BEFORE LEAVING AIRPLANE.
1. Turn off radar, navigation and communication
equipment,
2. Landing light switch oF¥.
Speed brake switch neutral.
Fuel control switch PRIMARY,

Wk L

sz()pv switch OFF,

jo

Conduct oxygen system postflight check, {(Refer
t0 OXYGEN SYSTEM POSTFLIGHT CHECK, Section IV.)

7. Rudder locked,

8. Interior and exterior light switches oFy,

9. Install safety pins in canopy emergency release
handle and in canopy initiator,

10, Battery-generator switch O¥F.

11. Close canopy by using switch in either right-hand
or left-hand lower step,

*Abrplones 139531 and subsequent

Revised 15 July 1958
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Section |l

_—— SEAT BELT

@ (LEFT SIDE)

AND SHOULDER STRAP

NAVAER 01-60JKD-501

ANTI- G
SUIT HOSE

SEAT BELT
AND SHOULDER STRAP
(RIGHT 5IDE)

5P

Fl=d /B=| -00=-254

Figure No. 2-9.

Note

If circumstances permit, the canopy can be left
open in extremely hot weather to allow air
circulation.

12. Instruct plane captain to replace angle-of-attack
and angle-of-yaw transmitter probe covers.

Note

If the angle-of-attack and angle-of-yaw probes
are left uncovered during adverse weather,
moisture may enter the probe openings and
short out the transmitters.

66

13. Note any mechanical discrepancies or abnormal
flight reactions on the daily inspection form.

Before leaving the airplane, the following equipment
should be stowed as shown in figure 2-9:

1. The oxygen hose should be clipped to the webbing
strip provided on the underside of the instrument panel
shroud.

2. The anti-G suit hose is stowed under a clip on the
left side of the seat back.

3. Clips are provided on both sides of the seat back
for securing the ends of the lap belt and shoulder harness.

Revised 15 January 1958
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ENGINE FAILURE.

Engine failure or flame-out can be caused by a malfunction
of the fuel control system or by incorrect operating tech-
nique. Flame-out may be identified by rapid decrease in EGT
and fuel flow, loss of thrust or loss of ability to accelerate.
Sometimes flame-out is accompanied by engine vibration.
For a complete discussion of engine operation, refer to Sec-
tion VIL It should be noted that engine instruments often
provide indications of fuel control system failures prior to
acrual engine stoppage.

The airplane has no automatic change-over provisions to an
emergency fuel control system if failure of the main fuel
control system occurs. Change-over can be accomplished
only by moving the emergency fuel control switch from
PRIMARY to MANUAL. Fuel metering is then controlled en-
tirely by throttle movements and throttle position. Under
these conditions, throttle movement is very critical. Manual
fuel control may be selected at any throttle setting during
take-off. However, at 6000 feet pressure altitude and above,
the throttle should always be retarded to IDLE before switch-
ing to MANUAL. If MANUAL is selected at 6000 feet pressure
alticude and above without retarding the throtele to IbLE, it
is possible to exceed rpm and temperature limitations with
less than full throttle travel, with subsequent engine damage.
When manual fuel control is used, the system does not have
temperature and density compensation features. Therefore,
the tail-pipe temperature and tachometer must be watched
closely, especially during a climb. Do not return to PRIMARY
in flight if fuel control failure is suspected. Operations which
cause engine fuel starvation due to uncovering of the boost
pumps in the forward fuel cell (sump) can result in engine
failure (flame-out). Therefore, negative “G” or inverted
flight operations which exceed 4 to 6 seconds duration
should be conducted with caution. (Refer to ENGINE, Section
VII, and AIR STARTS, in this section.)

If the throttle linkage breaks at some point between the
cockpit throttle lever and the engine fuel control, the fuel
control will automatically retard to idle power setting on
an engine that does not have Engine Bulletin No. 240 incor-
porated. Since thrust available is negligible, the emergency
procedure to be taken would therefore be the same as for a
complete engine failure,

If the throttle linkage breaks on an airplane with Engine
Bulletin No. 240 incorporated, the fuel control will auto-
matically position at a power setting of 85 (*+1) percent

Revised 1 February 1959

rpm (if fuel control is in PRIMARY). Under most circum-
stances, flight can be maintained at this power setting. (For
landing procedure, refer to LANDING EMERGENCIES, in this
section.)

ENGINE FAILURE DURING TAKE-OFF RUN.

If the engine fails before the airplane leaves the ground and
insufficient runway remains to make a normal stop, proceed
as follows:

I. Throttle OFF,
2. Apply brakes as necessary.

Note

By retracting the flaps, the loss of wing lift will add
increased weight onto the landing gear and will
provide increased tire friction for more effective
braking action.

3. Engine master and battery-generator switches OFF.

If airplane is not air-borne, external stores can be
jettisoned by pulling the manual stores release
handle on the left forward console. Stores can be
jettisoned by the emergency release button only if
the weight of the airplane is off the landing gear.

ABORTING. If refusal speed is not attained within the pre-
determined ground roll, the take-off can be aborted by nor-
mal landing procedure. If engine failure is evident after
reaching refusal speed and distance (such as during heavy-
weight take-off), immediately switch to MANUAL fuel
control and emergency ignition. If the engine does not
immediately resume operation at high thrust, lower the nose
wheel to the runway and proceed as follows:

1. Pull JET EXTL STORES handle.
2. Throttle oFF, speed brakes ouT.
3. Flaps uP, canopy OPEN.

4. Cautiously apply simultaneously, intermittent braking
above 100 KIAS, but do not skid tires.

5. Apply simultaneous, moderately heavy, steady braking
below 100 knots, without skidding tires.
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Section Il

NAVAER 01-60JKD-501

GLIDE DISTANCES WITH DEAD

or every 4000 feet of altitude you can |
glide approximately 10 nautical miles.

Maintain 200 =10 knots |AS.

Figure No. 3-1. (Sheel 1)

ENGINE FAILURE DURING TAKE-OFF —
AIRPLANE AIR-BORNE.

I If the engine fails immediately after the airplane is air-
borne, immediately switch engine fuel control to MAN-
UAL and turn the emergency ignition switch ON.

If this fails to restore engine operation, land straight
ahead, changing course only enough to miss obstacles.

® External stores can be jettisoned by the emer-
gency release button if the weight of the air-
plane is off the landing gear.

® Avoid rapid throttle movements when op-
erating the engine on manual fuel control
since no acceleration or overspeed protection
is incorporated.

Throttle OFF.
Gear DOWN.
Flaps pown.
Shoulder harness locked.

5. Engine master and battery-generator switches OFF
before ground contact.

e 8 ol e

Note
Consider ejection escape if the following con-
ditions prevail:
a. Fuel load and/or terrain straight ahead in-
dicate an especially hazardous landing.
b. Parachute incorporates an automatic release.

c. Pilot’s seat is equipped with automatic seat
belt.

d. Altitude, or sufficient speed to gain altitude,
is available. (Refer to BAIL-OUT, in this section. )

68

ENGINE FAILURE DURING CATAPULTING.
In the event of engine failure during catapulting, imme-
diately switch engine fuel control to MANUAL and turn
emergency ignition switch oN. If this fails to restore
engine operation, ditch airplane straight ahead in a
nose-high attitude to prevent diving after contact with
the water. Accomplish the following if time permits:

1. Gear up.

2. Throttle oFF.
Leave the airplane immediately after it comes to a
complete stop.

ENGINE FAILURE DURING FLIGHT.

If the engine fails during flight, immediately retard the
throttle to IDLE, select MANUAL fuel control and turn
on emergency ignition switch, monitoring engine rpm
and exhaust gas temperature to maintain steady-state
operating limits. If this fails to restore engine operation,
the following procedure is recommended:

1. Throttle or¥ and emergency ignition switch OFF.

2. Establish glide at 200 knots with gear and flaps
UP and speed brakes closed. At this speed, you will
obtain maximum gliding distance. (See figure 3-1.)

3. Attempt an air start. (Refer to AIR STARTS, in this
section.)

4. If an air start cannot be made and a suitable land-
ing area is within reach, make a ‘“dead-stick” landing.
(Refer to LANDING WITH DEAD ENGINE, in this section.)

5. If a suitable landing area is not within reach,
abandon airplane using seat ejection procedure. (See
figure 3-3 and refer to BAIL-OUT, in this section.)

AIR STARTS.

If it has been determined that engine failure is not due
to failure or malfunction of the primary fuel control
system, then the first air start should be attempted in
PRIMARY. However, if it is suspected that the primary
system is faulty, the first attempt should be made follow-
ing manual fuel control system procedure.

Revised 15 October 1958
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ENGINE

Glide distances based upon clean aircraft
| with approximately one-half fuel load.

L For heavy load aircraft (greater than one-
. ggmm@ half fuel load) glide at 5 to 10 knots IAS
. foster,
zzﬁmw‘%%&?i
... | For maximum glide distance leave gear
e W@%Miz% and flaps up and speed brakes closed.
e T e
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Figure No. 3-1. (Sheet 2)

WARNING

Air starts should not be attempted above 20,000
feet. It has been found that unsuccessful at-
tempts above 20,000 feet tend to reduce the
likelihood of obtaining successful starts at
lower altitudes, due to the presence of residual
fuel in the combustion chamber.

When a landing area is available, air start attempts
should be abandoned at an altitude of about 10,000
feet to permit concentration on the landing pattern,
In the event of obvious mechanical failure within the
engine, an air start should not be attempted.

AIR STARTS —PRIMARY FUEL CONTROL SYS-

TEM. To perform an air start using the primary fuel
control system, proceed as follows:

1. Check throttle OFF.

1A. If altitude permits, nose over momentarily to
impose negative G’s on the airplane. (Negative G on the
aircraft throws entrapped fuel up into the air stream.)
It is recommended that this maneuver be preceded by
a slight climb to compensate for any altitude loss and
turbine speed-up caused by the pushover,

2. Stabilize airspeed between 150 and 170 knots.
2A. Maintain rpm within 13 to 17%.
3. Place emergency ignition switch ON.

Note

This should be done to ensure engine ignition
in the event that engine speed is above 23%
rpm during the air start attempt. Below 23%
rpm, movement of the throttle from orr will
provide ignition automatically.

Revised 15 April 1958

Section Il

4. Place throttle in the 1DLE detent. Fuel flow and

ignition will be supplied immediately and the exhaust

gas temperature should rise in approximately 5 seconds.
If the exhaust gas temperature does not rise within 15
seconds, retard throttle to OFF.

5. Place emergency ignition switch OFF,

AIR STARTS — MANUAL FUEL CONTROL SYS-
TEM. In the event that an air start cannot be obtained
on the primary fuel control system, proceed as follows:

1. Check throttle OFF.

2. Fuel control switch MANUAL.

2A. If altitude permits, nose over momentarily to
impose negative G’s on the airplane. (Negative G on the
aircraft throws entrapped fuel up into the air stream.)
It is recommended that this maneuver be preceded by a
slight climb to compensate for any altitude loss and
turbine speed-up caused by the pushover.

WARNING

Excess fuel in the combustion chamber from
unsuccessful starting attempts greatly reduces
the chances of obtaining a successful start.
Drain fuel as recommended above.

3. Stabilize airspeed within 5 knots of 150 knots.

4. Place emergency ignition switch oN.

5. Advance throttle from 0FF to control fuel flow
to approximately 1000 pounds per hour, or less if nec-
essary. Ignition will be supplied immediately after
throttle is advanced from the OFF position.

If fuel flow and exhaust temperature are not
monitored constantly during air starts on the
manual fuel system, an overtemperature con-
dition will result. The manual system has no
automatic compensating devices and relies com-
pletely on throttle manipulation to maintain
limiting exhaust gas temperatures for all en-
gine thrust settings. (Refer to MANUAL FUEL
CONTROL SYSTEM, in Section IL)

6. Emergency ignition switch OFF.

LANDING WITH DEAD ENGINE.

For the procedure to follow when you are forced to
make a landing because of engine failure during flight,
see figure 3-2. Unless the engine is damaged, it will
windmill at sufficient speed to produce power for the
hydraulic system. Rapid or large control movements
will cause the hydraulic pressure to drop temporarily,
but pressure will return to normal within 2 to
3 seconds after termination of control movements. The
flight control system will remain operative until near

69
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NAVAER 01-60JKD-501

the end of roll-out following a dead engine landing.
Landing gear operation will be slower than normal.
Gear nownN and locked will require approximately 30
to 45 seconds, while gear Up will take about 11/ minutes.
The speed brakes will extend ouT in approximately 8
seconds and retract IN in about 6 seconds. Following
the dead engine landing, until the windmilling engine
rpm has dropped to approximately 4%, the wheel brakes
will provide normal braking action. Thereafter, con-
siderably higher pedal force will be necessary since the
brakes operate through the action of the master brake
cylinders. '

The generator will continue to function for a while
after a high altitude flame-out, finally cutting out when
the windmilling rpm falls below approximately 20%.
At the normal glide speed of 200 knots, this will occur
at about 32,000 feet. The generator-out warning light
will come on and the procedure given under GENERATOR
FAILURE, in this section, must be followed. It is extremely
important that all nonessential electrical equipment be
turned off to conserve battery power. With a dead bat-
tery, it will be impossible to lower the flaps and extend
the speed brakes. In addition, it will also become neces-
sary to lower the gear by emergency procedure. (Refer
to LANDING GEAR EMERGENCY EXTENSION, in this sec-
tion.)

LANDING WITH DEAD ENGINE —

ENGINE SEIZED.

The control handle for the ram-air turbine-driven hy-
draulic pump is located on the left forward console
(figure 1-10). Upon pilot selection of the emergency
flight control system, a mechanical linkage extends the
turbine pump into the air stream at the right-hand nose
portion of the airplane. Extension of the ram-air curbine
should be made at airspeeds below 500 knots IAS. The
ram air-driven emergency flight control system is in-
tended for use after an engine seizure when the engine-
driven pumps for both the No. 1 and No. 2 flight con-
trol systems are inoperative. As a precautionary measure,
the air-driven turbine pump should also be extended at
the high key point during a flame-out landing in case
the engine seizes in the pactern. The air-driven tutbine
hydraulic pump will supply adequate power for the
No. 2 system at all speeds above 120 knots IAS. In case
of engine seizure, proceed as follows:

1. Extend air-driven hydraulic pump (below 500
knots IAS).

WARNING

Extension of the emergency ram-air turbine hy-
draulic pump at airspeeds in excess of 500
knots IAS will result in abrupt left yaw as well
as possible damage to the turbine.

2. Place engine master switch in OFF position.
3. Place battery-generator switch in OFF position.
4. Secure all nonessential loads.
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Although battery life is not a factor for flight control
when the air-driven turbine hydraulic pump is installed,
the following additional procedures should be followed
under instrument conditions to ensure the operation of
instruments for the greatest length of time:

1. Check that all nonessential loads are off.

2. Assure that the instrument power switch is in the
NO. 1 INV. position,

3. Turn battery-generator switch to the BAT. & GEN
position,

An average battery in flight has a state of charge of
70 percent and provides about 16 minutes of d-c elec-
trical power. However, use of communication or naviga- |§
tion equipment, even on an emergency only basis, |
reduces this time to 12 minutes. Further battery con-
servation is effected by pulling out the fuel boost and
transfer pump circuit breakers and electing a no-flap
landing pattern, il practicable.

If emergency communication is required, move the
battery-generator switch to BAT. ONLY position just long
enough to communicate and then return switch to BAT. &
GEN position. If at any later time instruments are not
needed, the battery-generator switch should be turned
oFF. With the battery-generator switch oFF, the aircraft
must be flown as though a complete electrical power
failure has occurred. (Refer to ELECTRICAL POWER SYS-
TEM FAILURE, in this section.)

PRACTICE FORCED LANDINGS.

The concept that the throttle can be retarded (o IDLE
to practice forced landings does not apply to airplanes
powered by turbojet engines. With the throttle at IDLE,
a turbojet engine continues to provide thrust; whereas
with complete power failure, the windmilling engine
creates drag. Thus, if the throttle is retarded to DLE to
simulate engine failure, thrust will cause the rate of
descent to be less and the glide distance to be greater
than during an actual flame-out forced landing. The
drag of a windmilling engine can be simulated by the
use of open speed brakes and the following rpm
schedule:

FJ-4 AIRPLANES

ALTITUDE IAS ENGINE CONFIGURATION
(FEET) (KNOTS) RPM (%)

40,000 to 30,000....200....80....Clean

30,000 to 20,000....200....77....Clean

20,000 to 10,000....200....75....Clean

10,000 and below...155....67....Gear and Flaps
DOWN

FJ-4B AIRPLANES

ALTITUDE IAS  ENGINE CONFIGURATION
(FEET) (KNOTS) RPM (%)

40,000 to 30,000....200....84. .. .Clean

30,000 to 20,000....200....81....Clean

20,000 to 10,000....200....79... .Clean

10,000 and below...155....67. ... Gear and flaps
DOWN; aft
speed brakes
retracted
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As the airplane is flared for landing, the throttle should
be retarded to IDLE since the drag of the speed brakes
is greatly reduced at landing speed.

In practicing forced landings, the following precautions
should be observed:

1. Normal field landing weight limitations should
not be exceeded, nor should communications equipment
be secured.

2. Before a pilot carries out a simulated flame-out
approach to a landing, he should (a) establish radio
contact and (b) make at least three approaches, taking
a wave-off upon reaching an altitude of 500 feet above
the intended landing runway during each approach.

3. Make “touch-and-go” simulated flame-out land-
ings until the pilot becomes thoroughly skilled in the
maneuver.

4. Perform simulated flame-out landings on runways
shorter than 8000 feet with extra caution.

5. Regard the approach speed of 155 knots IAS for
flame-out and simulated flame-out landings as a min-
imum airspeed.

6. Perform slips no closer to the ground than 600
feet.

7. Take care to commence flare-out at sufficient alti-
tude to ensure a smooth touch down and landing.
After skill is once gained in the simulated flame-out
landing, the pilot should refresh himself periodically
to maintain a high level of proficiency in the maneuver.

Note

A simulated flame-out approach presents a good
way to make an emergency landing when the
reliability of the engine is questionable or when
a low fuel state exists. Set up the standard
simulated flame-out pattern. If, at any time
during the approach, the engine stops, retract
the speed brakes and continue the same ap-
proach pattern to a safe landing.

FIRE.

WARNING

There is no fire extinguishing system on this
airplane. Should evidence of fire be detected
either visually or through illumination of the
fire warning lights, the following procedures
should be adhered to rigidly.

ENGINE FIRE.

ENGINE FIRE DURING STARTING. If a fire warn-
ing light comes on, or if there is other indication of fire,
proceed as follows:
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Throttle OFF,

Move engine starter switch to sTOP.
Engine master switch OFF.
Battery-generator switch OFF.

Do not attempt to restart engine.

6. Leave airplane as quickly as possible.

ENGINE FIRE DURING FLIGHT.

When it is necessary to turn electrical power
(battery-generator) switch to orF, the fire
warning lights will be inoperable.

COMPRESSOR FIRE.
If the compressor fire warning light comes on, or if

there is other indication of compressor fire, proceed as
follows:

WUOR W N e

1. Reduce power to see if light goes out; if light does
not go out, shut down engine by placing throttle OFF
and by turning engine master switch OFF.

2. If fire does not go out when engine is dead,
abandon airplane by emergency ejection. (Refer to
EJECTION SEAT, Section I, and EJECTION SEAT OPERATION,
in this section.)

3. If fire does go out, a forced landing may be made,
but do not attempt an air restart. (See figure 3-2.)

BURNER FIRE.
If the burner fire warning light comes on, proceed as
follows:

1. Reduce power to see if light goes out.

2. If light goes out, continue flight at reduced thrust
and land as soon as possible.

3. If fire does not go out when thrust is reduced,
shut down engine as described in step 1., under com-
PRESSOR FIRE, in this section.

ELECTRICAL FIRE.

Circuit breakers and fuses protect most of the circuits
and will tend to isolate an electrical fire. However, if
electrical fire occurs, turn battery-generator switch OFF
and follow the procedure given under ELECTRICAL POWER
SYSTEM FAILURE, in this section.

WARNING

When the battery-generator switch is placed in
the OFF position, electrical power to all busses,
except the battery bus, is lost. The fuel booster
pumps will become inoperative and cockpit
pressurization will be dumped. At altitudes
above 24,000 feet, an engine flame-out may
occur because of fuel starvation. (Refer to AIR
STARTS, in this section.)
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SMOKE FROM TURBINE DURING SHUTDOWN.

The appearance of smoke out of the tail pipe subsequent
to shutdown may indicate burning fuel which will dam-
age the engine. It should be cleared immediately as
follows:

1. Have both external electric power sources con-
nected.

2. Throttle OFF.

3. Engine master switch oN.

4. Hold engine starter switch momentarily at START.

5. Allow engine to crank to approximately 10% rpm
(not to exceed 50 seconds); then, hold starter switch
momentarily at STOP.

6. Turn engine master switch OFF.

ELIMINATION OF SMOKE AND FUMES.

If smoke or fumes should enter the cockpit, proceed as
follows:

1. Move cockpit pressure control switch to RAM

EMER.

At altitudes above 10,000 feet, when the cock-
pit pressure control switch is positioned to
RAM EMER, cockpit pressurization will be
dumped immediately. (Refer to COCKPIT PRES-
SURIZATION, in Section IV.)

2. Turn oxygen regulator diluter lever to 100%
OXYGEN,

3. Turn safety pressure lever oN if necessary.

ELIMINATION OF COCKPIT FOG.

Either of the two following methods can be used to
eliminate cockpit fog:

1. During take-off and climb to 5000 feet, fog will
quickly disappear if the cockpit pressure selector switch
is placed at RAM EMER. On an extremely hot day, how-
ever, this method may produce an uncomfortably hot
cockpit.

2. At the first sign of cockpit fogging, position the
cockpit air temperature control rheostat to call for more
heat until fogging disappears. This second method,
though it results in a cooler cockpit, requires a certain
amount of adjusting which may be undesirable when
the pilot must give more concentrated attention to other
controls.

EMERGENCY DESCENT FROM ALTITUDE,

Prior to rapid descent from altitude, turn on
windshield anti-icing and canopy and wind-
shield defrosting systems. Use pitot heat as
desired.
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Note

Make sure that the airspeed and acceleration
limitations set forth in Section V of the Sup-
plemental Flight Handbook (NAVAER 01-
GO0JKD-501A) are not exceeded.

Additional information on emergency descent from alti-
tude will be supplied when available.

LANDING EMERGENCIES.

BELLY LANDING.

If it becomes necessary to make a landing with all wheels
up, after actuating both the normal and emergency land-
ing gear systems, fly a normal landing pattern, but
observe the following precautions:

1. Make sure your shoulder harness is locked.

2. If time and conditions permit, dump wing fuel
and expend any other excess fuel prior to re-entering
the traffic pattern. This will minimize the possibility
of fire breaking out on landing.

Note

Pulling the fuel jettison handle out approxi-
mately 33/ inches will engage a latch in the
mechanism to hold the system in the pump
position. The handle should be manually posi-
tioned to within 3/ inch of the normal position
to prevent interference with control stick move-
ments. To stop fuel dumping, the system latch
must be released by pushing the fuel jettison
handle full forward.

3. Throttle oFfF when landing is assured.

4. Just before touch-down, turn off engine master
switch and battery-generator switch.

5. Abandon airplane immediately after it comes to a
complete stop.

WARNING

Belly landings cause the airframe of the air-
craft and, consequently, the pilot to receive the
full shock of landing impact. Whether landing
on prepared or unprepared surfaces, extend the
gear prior to an emergency landing. In this
way, the pilot will be afforded the greatest
measure of protection since the landing gear
will absorb a portion of the initial shock of
impact.

LANDING WITH MAIN GEAR
DOWN — NOSE GEAR UP.

If it becomes necessary to land with the nose gear up,
or with nose gear down but unlocked, after actuating
both the normal and emergency landing gear systems,
fly a normal landing pattern and follow normal land-
ing procedures, but observe the following precautions:
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Note
By reducing the airspeed to approximately 220
knots IAS, the nose gear should extend to the
down and locked position since the outside air
pressure being exerted on the nose gear fairing
door will be reduced.

1. Make sure that your shoulder harness is locked.

2. If time and conditions permit, fire all ammunition,
dump wing fuel and expend any other excess fuel prior
to re-entering the traffic pattern. This will lighten the
airplane, giving lower touch-down speeds, establish an
aft CG condition making it easier to hold the nose up
and will minimize the possibility of fire breaking out
on landing.

3. Throttle oFF when landing is assured.

4. Just before touch-down, turn off engine master
switch and battery-generator switch,

5. After touch-down, hold nose wheel off as long as
possible, but ease nose down before horizontal stabilizer
control becomes ineffective. Otherwise, nose will drop
and strike the ground very abruptly.

6. Avoid use of brakes if possible.

Note
If nose gear is down but not locked, you can
attempt to snap it into the locked position by
making a touch-and-go landing. Make a power-
on approach and touch main gear to the runway
with a slight bounce; then, go around.

LANDING WITH ONE MAIN WHEEL UP.

If one or both main wheels will not extend after actuat-
ing both the normal and emergency landing gear sys-
tems, it is recommended that, since the nose gear can
not be retracted, the landing be made with as many
wheels down as possible. Fly a normal landing pattern
and follow normal landing procedure, but observe the
following precautions:

1. Make sure that your shoulder harness is locked.

2. If time and conditions permit, dump wing fuel
and expend any other excess fuel prior to re-entering
the traffic pattern. This will minimize the possibility of
fire breaking out on landing.

3. If the left main wheel is down and the right main
wheel is up, land on the left side of the runway. Air-
plane will tend to turn right upon contacting the ground.
Similarly, if right main wheel is down and the left main
wheel is up, land on the right side of the runway.

4. Throttle oFf when landing is assured.

5. Just before ground contact, turn off engine master
switch and battery-generator switch.

6. Abandon airplane immediately after it stops.

LANDING WITH THROTTLE LINKAGE BROKEN.
If the throttle linkage breaks on an airplane having En-
gine Bulletin No. 240 incorporated, the fuel control will
automatically position at 85 (=1) percent rpm. Under
most circumstances, flight can be maintained at this
power setting. Maximum rate of climb can be attained
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at 230 knots (clean airplane). Until further flight tests
are completed, no carrier landings should be attempted
with a failed throttle linkage. Field landings and wave-
offs can be easily accomplished using the following pro-
cedure. For the approach, there should be no external
stores and the fuel remaining should be between 1000
pounds and 2500 pounds to allow for several wave-otts
if necessary. Perform landing pattern checks as for a
normal landing, and fly the normal field landing pattern
as described in Section II with the following exceptions:

1. Landing gear and full flaps down on the down-
wind leg; fly at 145 to 150 knots.

2. Fly base leg at 135 to 140 knots.

3. Fly a long final approach at 130 to 135 knots

using speed brakes to control rate of descent and angle
of attack to control airspeed.
Satisfactory wave-offs can be accomplished in the final
approach by immediately closing speed brakes. Then
retract the landing gear as soon as the airplane is com-
fortably clear of the ground or obstructions. The landing
flaps should remain fully extended to provide necessary
lift while re-entering the landing pattern. Immediately
upon making a satisfactory touch-down, secure the en-
gine by turning the engine master switch oFF. The time
interval from actuation of the switch until initial engine
deceleration is approximately 4 seconds. This 4-second
delay tends to increase the landing roll-out but the
absence of residual thrust after the engine runs down
tends to decrease it.

CARRIER BARRICADE ENGAGEMENT.

If, while attempting a carrier landing, a normal arrest
is not indicated and a barricade engagement appears
imminent, observe the following precautions:

1. Make sure your shoulder harness is locked.

2. Keep the nose wheel on the deck.

3. Keep the airplane aligned with the deck in order
to provide straight-on entry and contact with the bar-
ricade.

4. If time permits, turn both the engine master switch
and the battery-generator switch oFE.

5. KEEP YOUR HEAD DOWN AND FORWARD.

WARNING

Under unusual barricade engagement condi-
tions, such as free flight or severely yawed air-
plane attitudes, it is possible for the barricade
upper loading strap to enter the open cockpit.
1t is therefore mandatory for pilot safety that
the pilot keep bis bead down and somewbat
forward in the cockpit when barrier andjor
barricade engagement is imminent. Such action
can aid substantially in keeping the pilot's head
and shoulders away from the back of the seat
and headrest where a barricade strap is most
likely to lodge should it enter the cockpit.
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EMERGENCY ENTRANCE.

For emergency access to the cockpit on the ground when
the canopy can not be opened by the normal external
electrical switches in the left or right lower steps, pull
the emergency canopy release on the left side of the
canopy and slide canopy aft. For emergency escape
from the cockpit, when the canopy can not be opened
by normal procedures, refer to EMERGENCY CANOPY
RELEASE, in this section.

Note

If neither of the above procedures opens the
canopy, the canopy should be broken with a
fire axe or similar implement applied to an
area aft of the seat armor plate.

WARNING

Do not strike ejection system equipment when
breaking the canopy.

WARNING

If airplane is ditched in a near level attitude, it will dive
violently shortly after contact.

DITCHING.

FJ-4/B-1-0-5

The hazards of ditching, based on actual ditching
experiences, are greater than the hazards of bail-out.
Should a forced landing become imminent over water,
the pilot should eject if at all possible. There is no
advantage in riding the aircraft down since the pilot
carries all of his emergency survival equipment. How-
ever, if the flight altitude is not sufficient for bail-out, a
ditching will be unavoidable. When engine power is
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available, it should be utilized as it will provide both a
lower sink rate during the final approach and time to
plan the landing. Take advantage of the wind and/or
sea state. If the wind and sea are caim, land into the
wind (if known). If there is a swell running, touch
down parallel to the swell crest or just after the swell
crest has passed. If the wind is high (greater than 25
knots) or the sea is rough, land into the wind, touch-
ing down on the crest of a wave. Available test data indi-
cates good planning characteristics for normal nose-high,
wings-level ditchings.

The airplane’s configuration, its attitude and its air-
speed at the time of touch-down are the more important
factors in a successful ditching. If external stores and/or
drop tanks are installed, they should be jettisoned
prior to touch-down, not only to prevent their possible
detonation on impact but also to lighten and streamline
the airplane. Only limited testing data is available on
ditchings in which drops tanks are retained, but it has
been demonstrated that drop tanks could be detrimental
if they are retained since they tend to “dig in” and,
thereby, cause the airplane to decelerate rapidly or to
dive. For a successful ditching, the dead engine landing
speed (figure 3-2) is recommended with the initial
water contact made in a clean configuration using a
nose-high attitude of approximately 15 degrees and
the wings level. While maintaining a minimum safe
gliding airspeed, the pilot should prepare to land with
the flaps pown, speed brakes IN and the gear up. If
the gear is down or the speed brakes are out, the air-
plane’s diving tendencies will be increased. With the
flaps down, the airplane’s diving tendency will not be
increased since the flaps will collapse on impact. Above
all, the pilot should avoid ditching contact from a
near-level attitude since this would result in a dive.
The canopy should be opened, or it may be jettisoned,
during the final stages of descent so that the pilot will
not be hindered in separating from the cockpit after
the aircraft comes to a stop. A successful water landing
can be accomplished if the initial speed is normal and
if a normal dead engine landing flare-out is performed.
FLY THE AIRPLANE UNTIL IT COMES 10 A
COMPLETE STOP. On contact and during decelera-
tion after water contact, a longitudinal force of approx-
imately 2 G’s will be experienced. The pilot’s shoulder
harness and seat belt must be tight and securely locked
to ensure survival. After the airplane comes to a com-
plete stop, abandon it immediately since it will sink
within a few seconds.

If ditching is unavoidable, proceed as follows:
1. Gear up, speed brakes in, flaps down.
2. Jettison drop tanks and external stores.

3. Tighten safety belt; tighten and lock shoulder
harness.

4. Canopy open or jettisoned as desired.

5. Follow radio distress procedure as time permits.
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6. Touch down at a minimum safe airspeed in a
nose-high, wings-level attitude.
Note
If it is impossible to retract the landing gear
prior to water contact, touch down in a fully
stalled, wings-level attitude at minimum air-
speed with a relatively high sink rate.

BAIL-OUT.

All bail-outs should be accomplished by means of seat
ejection. (See figure 3-3.)

WARNING

The canopy can be jettisoned from the closed,
open, or any intermediate position, but make
sure that the top of the helmet is below the
top of the ejection seat headrest. Should emer-
gency ejection through the canopy be neces-
sary, the ejection seat structure will absorb the
shock of shattering the canopy.

Whenever circumstances permit, slow the aircraft down
as much as possible prior to ejection. When ejecting,
particularly at low altitudes (below 2000 feet), raise
the nose of the aircraft well above the horizon if at
all possible.

A study of escape techniques from aircraft by ejection
has revealed that relatively minor forces will be exerted
upon the body at speeds below 525 knots TAS. At
speeds between 525 and 600 knots IAS, the forces on
the body are appreciably higher and escape is more
hazardous than at lower airspeeds. Above 600 knots
IAS, ejection is extremely hazardous because of the
excessive forces on the body. Studies of the path of
the ejected seat have determined that the trajectory of
the seat is not perpendicular to the flight path of the
airplane but, rather, is a result of the aircraft velocity
and upward velocity of the seat. Since the seat velocity
is rather small compared to the aircraft velocity, the
seat will tend to follow a nearly horizontal path if
ejected from level flight. A nose-up or “zoom’” maneuver
when ejecting will result in the seat trajectory approach-
ing the vertical, thus effecting an increase in altitude.
Depending upon aircraft speed at ejection, a nose-up
attitude of 12 degrees may increase the parachute de-
ployment altitude by as much as 200 feet over level
flight ejection. This nose-up procedure should always
be used, if possible, when ejecting at low altitudes.

EAUTION g

When overwater bail-out is made, remove oxy-
gen mask before entering water to prevent
sucking water into mask.
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Note
The cartridge operated, automatic opening
safety belt provides automatic release of the
safety belt about 3/ second after ejection, thus
enabling the pilot to perform a more rapid
separation from the seat.

WARNING

If the lap belt is opened manually, automatic
parachute deployment is not initiated. The
orange knob must be pulled for barometric
delay of parachute opening, or, if at low alti-
tude, the “D” ring should be pulled.

FAILURE OF SEAT TO EJECT.

If seat does not eject after canopy removal and after
the face curtain has been pulled to its maximum exten-
sion several times, proceed as follows:

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

2. If you have control of the airplane, trim for nose-
down attitude and pull stick back to slow aircraft as
much as possible. Invert airplane, Keep positive "G
load until inverted; then, sharply release stick and fall
free of seat.

3. If you do not have control of the airplane, slow
aircraft as much as possible; then, bail out over the side.

4. Pull automatic parachute arming lanyard or, if
at low altitude, pull parachute rip cord “D" ring.

Note

If oxygen mask is lost and you do not have
an automatic parachute release, “free fall” to
as low an altitude as possible; then, pull the
parachute rip cord “D” ring. The length of
time that you can “free fall” before hypoxia
prevents you from pulling the “D” ring de-
pends upon your physical condition and the
bail-out altitude. In general, “free fall” descent
without oxygen is possible from altitudes up to
30,000 feet.

THROTTLE LINKAGE FAILURE.

The incorporation of an automatic throttle positioning
bungee on engines having Engine Bulletin No. 240
complied with presents the necessity for the following
procedure in the event of an apparent engine control
failure:

1. Check for throttle linkage failure by noting a lack
of response to throttle lever movement and rpm sta-
bilizing at 79 to 89%.
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2. If there is no response, the throttle positioner is
in control and a return to base may be governed accord-

ingly.

Should the automatic throttle positioner be in
control of the engine, switching to MANUAL
fuel control may result in overtemperature and
overspeed.,

3. After a safe landing is assured, the engine can be
shut down by turning the engine master switch OFF,
although several seconds of engine operation can be
expected before complete power loss occurs.

4. Prior to further flight, a fuel supply lines inspec-
tion must be made,

FUEL SYSTEM FAILURE.

The fuel supplied directly to the engine is handled by
three boost pumps. Two are electrically driven and are
located in the forward fuselage cell; the third, driven
by the engine, is part of the engine high-pressure pump.
In general, failure of a single boost pump will have
little effect on engine operation; however, failure of two
boost pumps will cause erratic engine operation above
20,000 feet, dependent upon the fuel temperature, and
may possibly cause engine flame-out due to the engine-
driven pump being incapable of supplying sufficient fuel
to the engine above this altitude. If failure of two boost
pumps occurs, decrease engine power and/or altitude
to provide satisfactory engine operation. In the case of
generator failure, the forward boost pump in the for-
ward fuselage cell will automatically become inoperative.
However, the aft boost pump in the forward fuselage
cell will continue to operate as long as the primary bus
is energized. The circuit breakers for the fuel booster
pumps are located in the cockpit. On some airplanes,*
the circuit breakers are located on the right-hand rear
console while on other airplanes,} the circuit breakers
are located on the left-hand rear console. (Refer to
GENERATOR FAILURE, in this section.) The main fuel
pump, driven by the engine, is a dual-element type, de-
signed so that failure of one element will not impair
engine operation.

Failure of the fuel control unit will result in erratic
engine operation and possible power loss. In this event,
retard the throttle to LE and switch to MANUAL fuel
control to obtain continued engine operation with un
governed throttle control. If EGT has dropped below
minimum, engine restart may be necessary. (Refer to AIR
STARTS, in this section.)

Section Il

CAUTION

Engine flame-out following prolonged inverted
flight (greater than 4 to 6 seconds), or nega-
tive “G” operations, is caused by engine fuel
starvation due to uncovering of the boost
pumps in the forward fuel cell (sump). (Refer
to AIR STARTS, in this section.)

If failure of automatic fuel sequencing occurs, an emer-
gency fuel transfer switch, located on the left console, is
provided for manual selection of fuel. The guarded,
three-position switch is marked: WING TANKS (forward
position), AUTOMATIC (center position) and AFT TANK
(aft position). Moving this switch out of the AUTOMATIC
position will by-pass the automatic fuel sequencing of
the related tank. The transfer pump in the selected tank
will then provide fuel to the forward fuselage cell.

To determine that the automatic fuel sequencing system
is operating properly, proceed as follows:

1. Check all circuit breakers in.

1A. Check the fuel quantity gage for proper oper-
ation.

2. Read the fuel quantity gage in the sUMP position.
After approximately 1000 pounds (or 100 pounds})
of fuel is consumed from the sump cell, the sump
quantity will remain at 1125 pounds (or 2030 poundsi})
or slightly higher for a period of time which is de-
pendent on engine demand. The hesitation at 1125
pounds (or 2030 poundsi) indicates that the aft fuse-
lage cell transfer pump is operating properly and is
replenishing the fuel supply to the sump cell.

3. When the sump reading goes below 1125 pounds
(or 2030 pounds}), the ToTAL fuel should then be less
than 3400 pounds (or 4200 pounds}), indicating that
the aft tank is empty.

4. The sump quantity will then go down until it
reaches 1000 pounds or slightly higher for a period of
time depending on engine demand. The hesitation at
1000 pounds indicates that the wing transfer pump is
operating properly and is replenishing the fuel supply to
the sump cell.

5. When the suMp quantity goes below 1000 pounds
and the TOTAL fuel remaining equals sump fuel plus or
minus 50 pounds, it will indicate that the wing tanks
are em_pty. :
If there is no hesitation noted at the 1125-pound (or
2030-poundf) level, as explained in step 2., procced
as follows:

1. Reduce engine demand to less than 5000 pounds
per hour.

*Airplanes 139282 through 139530
tAirplanes 139531 and subsequent
$Airplanes 143543 and subsequent
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2. Place the emergency transfer fuel control switch
(5, figure 1-6) into the AFT TANK or WING TANKS posi-
tion. Read the fuel quantity indicator to determine if
there is a rise in the sump quantity.

3. A rise noted in the sump reading for the selected
(AFT TANK or WING TANKS) position indicates that the
selected cell transfer pump is operating and that it is
possible to make fuel available to the sump through
manual sequencing.

WARNING

® On FJ-4B airplanes, in order to maintain sat-
isfactory CG and structural load conditions,
transfer aft fuselage cell fuel first, maintain-
ing the forward fuselage (sump) cell quan-
tity indication at 1500 to 2000 pounds. Upon
depletion of aft cell fuel, switch to wiNG
TANKS and maintain the sump quantity indi-
cation at 1000 to 1500 pounds.

® On FJ-4 airplanes, the forward fuselage
(sump) cell quantity should not be per-
mitted to exceed 1200 pounds, whether trans-
ferring from aft or wing tanks.

4. If no rise is indicated in the sump reading after
the emergency transfer fuel control switch has been
placed in the selected position (AFT TANK or WING
TANKS) and maximum range is desired, it is recom-
mended that immediate action be taken to attain an
altitude of 35,000 to 43,000 feet after which a maximum
range power setting should be utilized. This procedure
will provide maximum available fuel and range through
gravity flow. Gravity flow from the aft to the forward
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fuselage (sump) tanks is dependent upon the fuel level
of the forward tank. As the fuel level of the forward
tank is reduced, fuel from the aft tank will transfer for-
ward by gravity in an attempt to equalize the fuel levels
of the forward and aft tanks.

WARNING

Precautions should be taken to prevent any ex-
tended high nose-up maneuvers or landings
with insufficient sump fuel since gravity flow
to the sump tank is greatly reduced in such an
attitude.

Note

The low level fuel warning light will illumi-
nate when the sump tank fuel quantity reaches
950 (*50) pounds. For accurate readings of
the fuel quantity in the forward fuselage cell
(sump), it is recommended that the fuel gage
selector switch be maintained in the suMP posi-
tion after the low level warning light has illu-
minated.

The rate of gravity flow from wing and aft tanks is
increased by allowing sump tank level to drop below
600 pounds and using minimum practicable rpm settings.
However, at the maximum sustained climb nose-up
attitude of 14 degrees, no gravity flow can be expected.
In cruise or moderate glide attitudes of 1 to 4 degrees
nose-up, the amount of unusable fuel remaining in the
wing and aft tanks can be estimated to be 1/ of the
engine demand rate, or indicated fuel flow. At a 7.5-
degree nose-up attitude, such as is encountered in the
landing approach, unusable fuel remaining in the wing
and aft tanks can be as much as 400 pounds more than
for the cruise attitude,
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If there is no hesitation noted at the 1000-pound level,
as explained in step 4., proceed in the same manner pre-
scribed for the 1125-pound (or 2030-pound®) hesitation
level, except the emergency transfer fuel control switch
(5, figure 1-6) is placed into the WING TANKS position
for the check against the wing tank transfer pump.

Note

® If the wing fuel does not appear to be trans-
ferring, it may be the result of delayed pump
priming caused by fuel vapor at the pump
inlet at high altitudes. This condition is not
considered serious since the pump will gen-
erally prime in from 5 to 15 minutes at
high altitudes and immediately at low alti-
tudes.

® In some airplanes,i if it is evident shortly
after take-off that the outboard (150-gallon)
drop tank fuel is not transferring, it is
recommended that a landing be made as
soon as possible to preclude an aft CG con-
trol problem. However, this problem can be
corrected if a landing cannot be made by
jettisoning the outboard drop tanks. (Refer
to EMERGENCY STORES RELEASE CONTROLS,
in Section L.)

If either a field or carrier landing is to be made using
the normal approach and touch-down speeds during
operations employing the manual fuel sequencing sys-
tem, the sump fuel quantity should not be permitted
to exceed 1000 pounds with the aft fuselage tank empty.
If the sump tank is manually filled to 1500 pounds,
with the aft fuselage tank empty, the approach and
touch-down speeds must be increased 10 to 15 knots to
ensure adequate longitudinal control during the flare-
out and landing.

ELECTRICAL POWER SYSTEM FAILURE.

If a complete electrical power failure should occur or,
if for any reason, it becomes necessary to turn off the
generator (battery-generator switch oFF), follow this
procedure:

1. If possible, reduce airspeed and readjust trim
before positioning battery-generator switch oFr. Trim
is not available when the switch is oFF and a pull force
of approximately 37 pounds is required for horizontal
stabilizer control in the maximum out of trim condition.

WARNING

Cockpit pressure will be dumped immediately
and the fuel boost pumps will become inopera-
tive when the battery-generator switch is turned
OFF.

Section Il

2. If necessary, reduce altitude and engine rpm to
maintain engine operation as fuel flow may be impaired
due to loss of fuel boost pressure.

3. If it is necessary to reduce rpm, airspeed will be
lower than that required for best range; thus, fuel re-
quired for a given distance will increase.

CAUTION

Loss of the 115-volt a-c bus will cause the fuel
quantity gage to become inoperative. The
pointer will remain in position after power
fails, resulting in a false gage reading.

4. Plan to make a landing as soon as possible.

Note

® Practically all electrically operated equip-
ment will be inoperative including the gyro
instruments, electronic navigation equipment
and the communication equipment.

® The landing gear must be lowered by the
emergency method.

® It will be impossible to lower the flaps and
extend the speed brakes. If the speed brakes
have been extended prior to the electrical
system failure, they may be closed by push-
ing the emergency speed brake dump valve
handle. On airplanesi which incorporate
both forward and aft speed brakes, both will
trail at the same time when the emergency
speed brake dump valve control is pushed;
however, the aft speed brakes will not be
sustained by air loads after landing. Normal
retraction of the aft speed brakes will not
occur when the landing gear is extended, if
the battery-generator switch has been posi-
tioned to ofF following an electrical system
power failure. If the speed brakes remain ex-
tended, the additional drag created could
cause an uncontrolled rate of descent, a stall
or aft speed brake damage through ground
contact during landing.

5. Landing on a runway under these circumstances
requires an approach speed of 15 knots above the normal
flaps down approach speed. [Refer to the Landing Dis-
tances and Stopping Distances Charts in Appendix I of
the Supplemental Flight Handbook (NAVAER 01-
60JKD-501A).}

6. The hook can be lowered by normal procedure for
carrier landing.

*Airplanes 143543 and subsequent
tAirplanes 139531 and subsequent
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Reduce airspeed below
235 knots IAS otherwise,
air loads may hold fairing
doors closed.

NAVAER 01-60JKD-501

LANDING GEAR EMERGENCY EXTENSION

o

E Pull landing gear emergency
release handle, and hold.
2/ Pull release to
full extension {approximately 15 to
20 inches) to ensure release
of all uplocks.

| it

= /i_/\<,\ l”\
V7N

a Release handle when
indicator shows gear
down and locked.

It may be necessary
to yaw airplane to lock
main gear.

Fi-4/B=1-33=1A

Figure No. 3-4.

ELECTRICAL OVERVOLTAGE.

On airplanes® incorporating overvoltage protection,
illumination of the generator-out warning light may be
an indication of a temporary overvoltage condition rath-
er than generator failure. The warning light indicates
that the generator has been cut out of the system and,
by using the generator reset switch (located on the right
console, adjacent to the generator-out warning light),

the generator may be cut in again if the voltage has

dropped below 32 volts and the generator has not failed.
If the warning light does not go out after momentarily
switching to GEN RESET, generator failure is indicated
and the emergency procedure given under GENERATOR
FAILURE, in this section, should be followed. If the
switch is held in the GEN RESET position in an attempt
to regain the generator during an overvoltage condition,
an anti-cycling relay will actuate to hold the generator
out of the circuit until the switch is returned to the OFF
position after which another reset attempt may be made.

*Airplanes 141444 and subsequent and airplanes having Service Change No. 374 complied with
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GENERATOR FAILURE.

Generator failure, a drop in generator output or, on
some airplanes,* electrical overvoltage, is indicated by
illumination of the generator-out warning light on the
right-hand console. When this occurs, all equipment
powered by the monitored and secondary busses auto-
matically becomes inoperative. If generator failure has
been caused by electrical overvoltage, the generator may
be restored through use of the generator reset switch on
the right console. (Refer to ELECTRICAL OVERVOLTAGE,
in this section.)

All nonessential equipment should be turned off to re-
duce the load on the battery and the battery-generator
switch should then be placed at BAT. ONLY.

Note
When the battery-generator switch is moved
from BAT. & GEN to BAT. ONLY, it should be
moved rapidly since the orF position of the
switchr is located between these two positions.
If the emergency fuel control switch is at
MANUAL, temporary engine failure can occur.
By moving the switch rapidly, this undesirable
effect is minimized. Hesitation at the OFF posi-
tion causes a temporary loss of the fuel booster
pumps so that an engine flame-out may occur.

With the battery-generator switch in the BAT. ONLY
position, equipment powered by the battery, primary,
secondary, armament and battery and canopy busses will
be operated by battery power only. (See figure 1-11.)
The length of time that usable battery power is available
for continued operation of electrically powered equip-
ment is approximately 12 minutes. If the equipment is
turned off immediately after use, 16 minutes of battery
operation can be expected if the average in-flight state
of charge of 70 percent exists and navigation or com-
munication equipment is not used. Pulling the aft and
wing tank fuel transfer pump circuit breakers further
prolongs battery life. Battery output may be decreased
by a number of variable factors, including low state of
battery charge, excessive electrical loads and low battery
tcmperﬂture_

INVERTER AND INSTRUMENT
POWER FAILURE,.

During normal operations, both the No. 1 and No. 2
inverters operate simultaneously to supply a-c electrical
power for operation of both the flight instruments and
the secondary a-c equipment. The No. 1 inverter is the
smaller of the two inverters and normally powers the
a-c flight instruments although the airplane’s electrical
wiring is such that the No. 2 inverter may be selected to
power the flight instruments. The instrument a-c power
switch, located on the right console, provides pilot selec-
tion for the inverter on which the a-c instrument power
load is to be placed. Loss of the selected inverter is indi-
cated by illumination of the instrument power-off warn-
ing light located adjacent to the instrument a-c power
switch. With the instrument a-c power switch at the

Section Il

NoO. 1 INV. position (normal operation), illumination of
the warning light indicates failure of the No. 1 inverter.
The a-c flight instrument power load may then be shifted
to the No. 2 inverter through selection of the instrument
a-c power switch to the No. 2 INV. position. When this
is accomplished, the warning light will be extinguished
and all a-c clectrical power will be supplied by the No. 2
inverter. Should failure of the No. 2 inverter occur with
the instrument a-c power switch in the No. 2 INV. posi-
tion, the warning light will illuminate to indicate the
inverter failure. Failure of the No. 2 inverter with the
instrument a-c power switch selected at the No. 1 INV.
position will not be indicated by illumination of the
instrument power-off warning light but will be evident
to the pilot through loss of the a-c powered equipment
of the secondary bus.

UTILITY HYDRAULIC SYSTEM FAILURE.

There are no hydraulic emergency provisions in the
utility hydraulic system except the nose gear accumu-
lator and the wheel brake reservoirs., However, there
are provisions for manual emergency operation of the
landing gear (extension), speed brakes (retraction) and
arresting hook (extension). (Refer to LANDING GEAR
EMERGENCY EXTENSION, SPEED BRAKE EMERGENCY RE-
TRACTION and ARRESTING HOOK EMERGENCY OPERATION,
in this section.)

LANDING GEAR EMERGENCY EXTENSION.

The landing gear emergency release handle, located
adjacent to the instrument panel on the right-hand side,
mechanically releases all gear and fairing door uplocks
permitting the gear to extend by gravity. Accumulator

e 2
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WARNING

For emergency landing gear operation, pull release to the full

position (approx. 15 inches) and hold until gear is locked down.
FJ-4/B-1-0-10

*Airplanes 141444 and subsequent and airplanes having Service Change No. 374 complied with
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pressure is automatically released to extend the nose gear
down. To lower the gear by the emergency method,
proceed as follows:

1. Reduce airspeed below 235 knots; otherwise, air
loads may hold the fairing doors closed.

2. Place gear handle in nowN position.

3. Pull release handle to its full extension (approx-
imately 15 to 20 inches) and hold.

4. Check gear indicator for safe gear down indi-
cation. If necessary, yaw airplane to lock main gear or
reduce airspeed below 220 knots to allow the nose gear
to extend to the down and locked position.

Note
On some airplanes,{ the approach indexer
(figure 1-17A) provides an auxiliary indica-
tion for the landing gear, since illumination
of the indexer takes place after the landing
gear downlock relay is de-energized by exten-
sion of all gear.

5. Release handle after safe gear down indication is
obtained.

SPEED BRAKE EMERGENCY RETRACTION.

A two-position, emergency speed brake dump valve
control (figure 1-17), located aft of the left console,
provides an alternate means of closing the speed brakes.
When the latch is released and the control is pushed
aft, a dump valve is mechanically opened, relieving
hydraulic pressure from the speed brake actuating cyl-
inders and allowing air loads to close the brakes to a
trail position. Following use of the dump valve, the
dump valve control should be returned to the normal
(forward) position and latched so that full utility sys-
tem pressure will be available to operate other equip-
ment. No emergency means of opening the brakes is
provided.

On airplanes* having both forward and aft speed brakes,
actuation of the emergency speed brake dump valve con-
trol allows the forward speed brakes to close to the
trail position and the aft speed brakes to close com-
pletely through bungee action. (Refer to SPEED BRAKES,

in Section 1.)

® The normal speed brake switch should be in
the neutral (center) position when closing
the speed brakes with the emergency speed
brake dump valve control.

® Should the battery-generator switch be
turned oFfF while hydraulic pressure is still
available after landing, the aft speed brakes
will fall to the full out position.

NAVAER 01-60JKD-501

WHEEL BRAKE EMERGENCY OPERATION.

If the utility hydraulic system fails, the brakes will func-
tion through action of the master brake cylinders. A
small, separate emergency brake reservoir is installed at
each master brake cylinder. Effective braking action can
be obtained only by applying very strong, steady toe
pressure on the rudder pedals.

ARRESTING HOOK EMERGENCY OPERATION.

Pulling the arresting hook handle releases the hook
from a spring-loaded mechanical uplock which permits
snubber pressure and gravity to force the hook down.
The operation is the same for both normal and emer-
gency lowering. As an added safety feature, the uplock
will automatically be released if the control cable breaks.

No provisions are made for emergency retraction of the
arresting hook.

FLIGHT CONTROL HYDRAULIC SYSTEM FAILURE.

For normal flight control, two separate primary systems
are provided. These two systems operate simultaneously
and each is powered by an engine-driven pump which
supplies one-half the power necessary for operation of
the ailerons and stabilizer.

If one of the systems fails, the remaining system will
supply full flight control requirements for all except
combat conditions.

Loss of hydraulic power due to engine seizure, failure
within the engine accessory drive section or other
reasons will result in stiffness of control stick opera-
tion. A ram-air turbine-driven hydraulic pump is pro-
vided. The pump is an emergency source of hydraulic
power to the No. 2 hydraulic flight control system
and will supply adequate pressure and flow to control
that system, provided there is fluid available in that
system. The pump is actuated by extending the ram-air
turbine into the air stream when the release handle is
pulled. The release handle is located on the left for-
ward console. (Refer to LANDING WITH DEAD ENGINE —
ENGINE SEIZED, in this section.)

WARNING

Extension of the ram-air, turbine-driven hy-
draulic pump should be made at airspeeds be-
low 500 knots IAS. Extension at airspeeds in
excess of 500 knots IAS will result in abrupt
lefe yaw as well as possible damage to the tur-
bine.

TRIM SYSTEM FAILURE.

If the normal aileron or stabilizer trim control fails,
move the trim selector switch, located on the left con-
sole, from NORMAL to ALTERNATE. When the trim selec-
tor switch is positioned at ALTERNATE, the stick switch
is inoperative, Mach trim is cut out of the system and the
alternate trim switch on the left console is used for trim

*Airplanes 139531 and subsequent
TAirplanes 143594 and subsequent
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control. The alternate trim switch supplies four momen-
tary positions: LEFT, RIGHT, NOSE UP and NOSE DOWN.
When no power is applied through the alternate trim
switch, the trim actuators remain in their fixed irrevers-
ible positions.

If alternate trim selection is made while flying at speeds
of 0.85 Mach or over (the operational range of the
Mach trimmer), the Mach trim system will, in effect, be
“frozen” at the last position setting attained prior to
selection of ALTERNATE. If, during a subsequent stage
of the flight, the trim selector switch is repositioned to
NORMAL, the pilot may be confronted with a trim
change. This trim change could cause a change in the
pilot’s stick force (up to 10 pounds maximum at the
normal trim rate) and would require correction by
opposite trimming or an opposite stick force. The mag-
nitude of this trim change will be in proportion to the
differential . between the Mach speed at the time of
selection to ALTERNATE and the Mach speed at the time
of the shift back to NORMAL. On some airplanes,® this
trim change is also affected by the setting of the stick-
operated, longitudinal trim wheel (NOSE UP — NOSE
DOWN) since this control is a manually operated cur-
rent potentiometer which is inoperative and has no
follow-up sensing during operations in the ALTERNATE

position.
CAUTION

During flight, after the trim selector switch has
been positioned to ALTERNATE, conduct the bal-
ance of the flight in the ALTERNATE position,
making all trim corrections through the use of
the momentary alternate trim switch. Do not
shift the trim selector switch from ALTERNATE
to NORMAL during flight.

EMERGENCY CANOPY RELEASE.

If an emergency situation makes it imperative for the
pilot to remove the canopy quickly, this can be accom-
plished by pulling the canopy emergency release handle.
However, it should be remembered that if the canopy is
released on the ground it could possibly cause serious
injury to ground personnel since its ejection is actuated
by an explosive cartridge. To manually open the canopy
from the cockpit, an internal release handle is located
on the canopy deck, aft of the pilot’s seat. In order to
actuate this internal release handle, as in the case of
battery power failure, it will be necessary for the pilot
to turn around in the seat to reach the handle after the
airplane is on the ground. For emergency cockpit access

Section Il

when the canopy can not be opened by normal pro-
cedures from the outside, refer to EMERGENCY EN-
TRANCE, in this section.

EMERGENCY ARMAMENT CONTROL.

If an emergency arises during flight whereby external
stores must be jettisoned or runaway guns must be
stopped, proceed as follows:

1. To jettison all external stores, including drop
tanks, depress the STORE & TANK JETTISON button or
pull the JET EXTL STORES handle (figure 1-10),
located to the left of the instrument panel, forward of
the throttle quadrant.

External stores should be jettisoned with the
airplane landing gear and flaps up, to preclude
the possibility of stores contacting the airplane
after release.

2. To jettison drop tanks only, set armament panel
station selector switch to DROP TANK, the mode selector
to BOMBS, the armament switch oN. (On some air-
planes,* the mode selector must be set to the BOMBs
TANKS position, and the desired stations selected.) De-
press bomb-rocket release button on the stick.

3. To jettison external stores (bombs and rockets)
only, place armament master switch oN, mode selector
to BOMBS or ROCKETS, armament panel arming selector
switch to SAFE and station selector switch to the ap-
plicable paIrs stations. Depress bomb-rocket release on
the stick.

WARNING

To jettison bombs equipped with proximity
fuzes, release singly on sAFE and, if possible,
from level flight. A delay of approximately 5
seconds between each release will prevent air-
plane damage from premature detonation
should a bomb inadvertently release in the
armed condition.

4. To stop runaway guns, turn the gun control switch
to SAFE, turn both gun selector switches OFF and turn
master armament switch oFf. The gun control panel on
which the switches are mounted is located at the top
right corner of the instrument panel. {See figure 4-1 and
refer to ARMAMENT EQUIPMENT, in Section IV of the
Supplemental Flight Handbook (NAVAER 01-60JKD-
501A).]

AUXILIARY EQUIPMENT EMERGENCY OPERATION.
For emergency operation of auxiliary equipment, refer
to Section IV.

*Airplanes 139531 and subsequent
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COCKPIT AIR CONDITIONING

AND PRESSURIZING SYSTEM.

Air for cockpit air conditioning and pressurizing is
obtained from two extraction ports in the engine com-
pressor section and is delivered to the cockpit under
pressure, Two fixed tubular air outlets are provided in
the cockpit to furnish airflow to the pilot’s feet and legs.
There are also two adjustable outlets, one on each side
of the pilot (figure 4-1). These outlets may be rotated
to obtain desired airflow direction. Cockpit temperature
is regulated by a temperature regulator which propor-
tions the mixing of hot air from the engine compressor
and cool air from the expansion turbine of the refrigera-
tion unit. A cabin pressure regulator maintains either of
two manually selected pressurizing schedules (figure
4-2). The warm air that is extracted from the engine
compressor is routed through the primary heat exchanger
where it is partially cooled. The amount of cooling is
determined by the position of the modulating valve
which controls the flow of ram air through the heat
exchanger. The manifold on the primary heat exchanger
directs air to the windshield and canopy defrost system,
the windshield anti-ice and rain removal systern and the
cockpit air conditioning and pressurizing system. The air
is routed through or by-passes the secondary heat ex-
changer and expansion turbine and is then directed to
the cabin air outlets.

Motorized valves are locared throughout the system to
control the flow of air, These valves are operated elec-
trically from the switches located on the left console.
Figure 4-1 shows the routing of air as described in this
paragraph. Emergency ram air is obtained from the
engine inlet duct in the event the normal system is
inoperative or is contaminated.

CANOPY PRESSURE SEALING SYSTEM.

A pressure seal is provided to ensure sealing between
the fuselage and the canopy. Air is routed from the

windshield defrost and anti-icing duct, through a check
valve and pressure regulator, to the seal. A check valve
maintains pressure in the seal in the event engine pres-
sure falls below that in the sealing system. This check
valve also holds pressure in the system when ground
pressurization is used. The regulator incorporates a valve
which, when opened, allows airflow to the seal. The
valve is actuated by a solenoid which is energized by a
microswitch installed aft of the pilot’s seat. When the
canopy is closed, the microswitch is depressed, energizing
the solencid in the canopy seal regulator which allows
airflow to the seal. When the canopy is opened,
the solenoid is de-energized and the valve closes causing
the air in the seal to be depressurized. The seal is also
depressurized in the sequence of seat ejection. Ground
pressurization of the seal is accomplished by the intro-
duction of an external air source to the seal through an
air line connector fitting in the left-hand gun bay on
the aft bulkhead. Control of the canopy pressure sealing
system 15 entirely automatic.

COCKPIT AIR CONDITIONING AND
PRESSURIZING CONTROLS,

COCKPIT PRESSURE REGULATOR. A three-position
control is provided on the pressure regulator, For nor-
mal operation, this control should be safety-wired in the
FLIGHT position, to make pressure control completely
automatic. This control cannot be operated during flight.
When pressurizing tests are being conducted, the control
should be in the ALL OFF position and in DIFFERENTIAL
ONLY position for operational check purposes. This con-
trol should always be returned to the FLIGHT position
and safetied when tests are completed.

COCKPIT PRESSURE SELECTOR SWITCH. The cock-
pit pressure selector switch (3, figure 4-3), located
on the left console, is used to select the pressurizing
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COCKPIT AIR CONDITIONING AND PRESSURIZING SYSTEM
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COCKPIT ALTITUDE CHART

Section |V
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EXAMPLES: Q HYOUR FLIGHT ALTITUDE 15 40,000 FEET, YOUR COCKPIT ALTITUDE
O THE COMBAT PRESSURIZATION SCHEDULE 15 25,000 FEET.

Q 1 YOUR FLIGHT ALTITUDE 15 35,000 FEET, YOUR COCKPIT ALTITUDE

THE NORMAL PRESSURIZATION SCHEDULE 15 15,000 PEET,

Figure No, 4-2.

schedule desired. When the switch is in NORMAL posi-
tion, cockpit altitude remains at 10,000 feet from an air-
plane altitude of 10,000 feet to approximately 26,500
feer; then, a constant 5 psi cockpit differental is main-
tained at airplane altitudes above approximately 26,500
feet, When the selector switch is in the coMBAT posi-
tion, a cockpit altitude of 10,000 feet is maintained from
an airplane altitude of 10,000 feet to 4ppmx1mfiteh’
18,000 feet; then, a cockpit differental of 2.75 psi is
maintained at airplane altitudes above approximately
18,000 feet. In either case, the cockpit is not pressurized
from sea level to 10,000 feet, When the selector switch
is placed in the RAM EMER pmmon the dump valve is
mpmed the system shutoff valve is closed, pressurization
is lost and air supply is from the ram-air source. To place
the selector switch in RAM EMER position, it is necessary
to lift the guard and then move the switch, This gmrd
pmmrm mudmzmi dumpm%‘ uf mckplt pwwummtmn

fam: on Thﬁf cabin pmmmﬁ a mudu mdimtor lomml o
the righr of the instrument panel, below the windshield
bow. (See figure 1-16.)

COCKPIT AIR TEMPERATURE CONTROL
SWITCH. The temperature control switch (2, figure
4-3% should be in the NORMaL position for automatic
control of the temperature selected by the rheostar. When
in the NORMAL position, an air temperature control regu-
lator positions the cooling uait by-pass valve and the
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primary heat exchanger modulating valve to control the
temperature of the cockpit air. When the air tempera-
ture control switch is ptwitim‘md It COLDER, the modulat-
mg valve opens and the by- pass valve closes to provide
air cooling. When pumtmm&d in HOTTER, the by-pass
valve opens and the modulating valve closes to provide
warmer air. The HOTTER and COLDER pmxtmm provide
manual control of the cockpit temperature in the event
the automatic control system fails, The by-pass valve and
the modulating valve are motorized valves and will move
only as long as the temperature control switch is in
a position other than orr. For manual control, the
switch should be moved to HOTTER or COLDER, momen-
tarily, and then returned to oFs.

COCKPIT AIR TEMPERATURE RHEOSTAT. The
temperature control rheostar (1, figure 4-3) provides
automatic control of the cockpit temperature, The rheo-
stat is effective only when the temperature control switch
is in NORMAL position. Movement of the rheostat causes
the temperature control regulator to actuate the mod-
ulating and by-pass valves to supply the desired cockpit
temperature.

MNORMAL OPERATION OF COCKPIT AIR
CONDITIONING AND PRESSURIZING SYSTEM.
The normal opemuwﬂ of the air wwditmnmg and pres-
surizing systemy is entirely automatic after the controls
are positioned as follows:

87



Section IV NAVAER 01-60JKD-501

AIR CONDITIONING, PRESSURIZING,
ANTI-ICE AND DEFROST CONTROL'S

. COCKPIT AIR TEMPERATURE RHEOSTAT -
. COCKPIT AIR TEMPERATURE CONTROL SWITCH
. COCKPIT PRESSURE SELECTOR SWITCH .
. WINDSHIELD DEFROST CONTROL SWITCH

. PITOT HEATER

WINDSHIELD ANTI-ICE CONTROL SWITCH

. CANOPY DEFROST SWITCH

NV AW RN -

Figure No. 4-3.

1. Cockpit pressure selector switch placed in either
NORMAL position for 5 psi cockpit differential or com- CAUTION
BAT position for 2.75 psi cockpit differential.

Note Canopy fogging is often encountered when flying
To prevent formation of fog on warm, humid at night and is not always readily apparent to the
days and to eliminate temperature control ad- pilot. Caution should be exercised at night to pre-
justments during take-off and climb to 5000 vent this condition, especially during letdown,
feet, the cockpit pressure selector switch should by positioning the cockpit air temperature control
be positioned at RAM EMER. The normal air rheostat for more heat.
conditioning system can be used to eliminate 2. Cockpit air temperature control at NORMAL.
COCkPit f(}g by POSitiOIﬁI’lg the COCkpit air tem- 3. Cockpit air temperature control rheostat at desired
perature control rheostat for more heat. position.

88



NAVAER 01-60JKD-501

4. Rotate tubular air outlets to provide airflow in de-
sired direction.

5. Should formation of frost be anticipated, canopy
defrost switch should be toggled to momentary DEFROST
position for approximately 10 seconds to obtain full
defrosting heat. Holding the switch to pEFROST for a
time interval of less than 10 seconds will reduce hot air-
flow into the cockpit by a proportional amount,

Mote
If the normal automatic air conditioning sys-
tem becomes inoperative, temperature can be
controlled by momentarily positioning the
cockpit air temperature selector switch to HOT-
TER 0or COLDER,

EMERGENCY OPERATION OF COCKPIT AIR
CONDITIONING AND PRESSURIZING SYSTEM.
Should sudden depressurization become necessary, pro-
ceed as follows:

1. ¥f at altitude, or if cockpit air becomes contami-
nated, use 100 percent oxygen.

2, Place cockpit pressure selector switch to RAM
EMER position.

Mote
Cockpit pressurization will be lost with the
selector switch in the RAM EMER position.
%, Descend to an altitude below 15,000 feet.

DEFROSTING, ANTI-ICING AND
RAIN REMOVAL SYSTEMS.

Air for canopy, windshield anti-icing and windshield de-
frosting is taken from the air manifold supply located
on the downstream side of the primary heat exchanger
The air is routed through ducts to the outlets. This air
is admitted to the defrosting and anti-icing ducts through
motorized valves which are operated by switches on the
anti-ice and defrost control panel (ﬁgure 4- %) located
on the right console. Windshield anti-icing air is dis-
charged into the windshield front and left external
boundary layer,

Mote

Additional cockpit heat above the heat pro-
vided by the normal cockpit heating system can
be obtained by turning on the windshield and
canopy defrost systems as required. This ad-
ditional heating is provided so that maximum
heating at critical heating operations can be ob-
tained.

The windshield anti-icing system is also wsed for rain
removal,

DEFROSTING AND ANTIICING

SYSTEM CONTROLS.

WINDSHIELD ANTIICE CONTROL SWITCH. The
control switch (6, figure 4-3) for windshield anti-
icing is located on the anti-ice and defrost panel on the
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right console. When this switch is in the ANTIICE po-
sition, the valve opens and permits zirflow to the out-
let duct located just forward of the front and left panel
of the windshield. When the switch is in the OFF posi-
tion, the wvalve closes and shuts off the airflow to the
windshield external boundary layer,

WINDSHIELD DEFROST CONTROL SWITCH. The
windshield defrost control switch (4, figure 4-3), lo-
cated on the anti-ice and defrost control panel on the
right conscle, actuates a valve which controls the amount
of airflow to the defrost outlets, When this switch is
in the momentary DEFROST position, the valve opens to
admit the defrosting air. When in the OrF position, the
valve shuts off the air supply. The amount of defrosting
air can be controlled by the length of time the switch
is held in the prrFRroOST position, and then allowing the
switch to return to woLp, The motorized valve will re-
main stationary until positioning of the switch to pE-
FROST or OFF €auses it to move again,

CANOPY DEFROST CONTROL SWITCH. The op-
eration of the canopy defrost control switch (7, figure
4-3) is identical to the operation of the windshield de-
frost control switch. Both switches are located on the
anti-ice and defrost control panel on the right-hand con-
sole. The motorized valve, operated by the canopy de-
frost control switch, admits air to the canopy defrost
outlets. ‘

WINDSHIELD ANTI-ICE OVERHEAT

WARNING INDICATOR.

An anti-ice overheat warning light (25, figure 1-5), lo-
cated on the instrument panel, illuminates when the tem-
perature of the air supply to the windshield exceeds
149°C (300°F). Ulumination of this light may be caused
by operation of windshield anti-icing and defrosting and
canopy defrosting simultaneously at high airplane speeds
at low altitudes on relatively warm days. Under these
conditions, it is possible to exceed the temperature nor-
mally maintained in these systems, When the warning
light illuminates, the windshield anti-ice, windshield de-
frost and canopy defrost switches must be positioned to
oFF immediately or these unirts could suffer permanent
damage.

OPERATION OF WINDSHIELD ANTILICING
AND WINDSHIELD AND CANOPY
DEFROSTING SYSTEMS,
Operation of the windshield anti-icing system is accom-
plished by placing the windshield anti-ice switch to the
ANTIICE position. Windshield or canopy defrosting op-
eration is as follows:

1. Position the control switch to momentary DEFROST;
then, quickly release it to HOLD,

2. If additional defrosting is required, repeat this
procedure,
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3. Should less defrosting be desired, position the
coatrol switch to oFF momentarily; then, quickly re-
turn it to HOLD,

PITOT HEATER.

The pitot tube is heated by an electric heater in the
pitot head which is wpemwd by a control switch (5,
figure 4-3) on the anti-ice and defrost control panel lo-
cated on the right console,

COMMUNICATION AND ELECTRONIC EQUIPMENT.
COMMUNICATION EQUIPMENT.

NAVAER 01-60JKD- 501

e S
e e

2 CAUTION

Y
P,

To prevenr overheating and damage to the
pitot tube, the pitot heater is Inoperative when
the weight of the airplane is on the landing
gear,

LOCATION
TYPE DESIGNATION FUNCTION RANGE OF CONTROLS
UHF Commuond  AN/ARC-27A  Two-way voite communication.  Line of sight.  Contrel panel on right
console.
UHF Direction AN/ARA-2S Direction finding. Line of sight.  Control panel on right
Finder console,
Redio Naviga- AN/ARN-T4E  Reception of VHF omni-range Line of sight.  Control panel on right

Hon Receiver®

and voice facilities, Visual and
or aural navigotion aid.

consele,

AN/ARN-21*  Reception of UHF omni-range
and voice facilities. Visual and
aural noavigation aid.
IFF AN/APX-6B Avtomatic identification. Line of sight.  Control panel on right

console.

*Spoce, weight and wiring provisions only are provided for the AN/ARN-21
equipment in airplones hoving Service Change No. 151 complied with

I ELECTRONIC EQUIPMENT.

Readar AN/APG-304  Ranging, searching in ronge and 225 to 3000 Control panel on left
furnishing range information to yerds, console.
the aircraft fire control system.
AFCS Mark 16 Fire control. Control panel on left
Mod 1 console,

RADIO AND RADAR ANTENNAS,

For location of radio and radar antennas, see figure 1-2,

MICROPHONE SWITCH.
The microphone switch is located on the throtle,

MIKE AND HEADSET JACK.

The mike and headset jack is incorporated in the oxygen-
radio tube assembly located forward of the pilot bt,twem
the foot stirrups.

UHEF COMMAND SET (AN/ARC-27A).

The uhf command set provides voice communication be-
rween mhm airplanes or between airplane and ground
stations, Rmep{mn and transmission are on th(f sarme
fr@quem_} and utilize the same antenna. Incorporated
inte the uhf transceiver {(transmitter-receiver) unit, lo-
cated in the radio bay, are two receivers and one trans-
mitter which are conorolled from the uhf control panel
on the right console. The transmitter and one receiver
are known as the main unit and the second receiver is
called the guard receiver. The guard recefver is crystal
controlled (set) to the gm,ud frequency and cannot be
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changed from the cockpit. By rotating the channel
selector (CHAN) to the gumd {6}y position, the main
unit is set up for transmission as well as reception over
the guard frequency. The transmitter and one receiver,
operating as the main unit, can be used by the pilot
to manually tune to any of 1750 channels within the
transceiver’s operating range of 225.0 through 399.9
megacycles. Both the transmitter and receiver are tuned
simultaneously. Wirhin this range, the pilot can select
20 fmqaxenmea which may be preset and locked into the
main unit transmitter-receiver so that rapid, preset chan-
nel selection can be accomplished. An additional preset
channel is provided {cuaN position 6} to enable the
pilot to reserve a known channel for the guard fre-
quency. For manual tuning, channel selector position M
is provided. To set or reset a frequency to a preset chan-
nel selection, proceed as follows:

1. Place the channel selector switch (cHAN) to the
desired channel.

2. Rotate the manual frequency selector to the desired
frequency.,
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RADIO CONTROLS

1. UHF OMNI MODE-OF-OPERATION SWITCH
2. UHF OMNI CHANNEL SELECTOR KNOBS
3. UHF OMNI VOLUME CONTROL

4. UHF CHANNEL SELECTOR

AIRPLANES HAVING SERVICE
CHANGE NO., 151 COMPLIED
WITH HAVE THE PROVISIONS
NECESSARY FOR THE INSTAL-
LATION OF UHF NAV (OMNI)
RADIO SET AN/ARN-21,

Section IV

. MODE-OF-OPERATION SWITCH
. MANUAL FREQUENCY SELECTOR

. VHF OMNI FREQUENCY SELECTOR
. VHF OMNI POWER SWITCH

. MASTER SELECTOR SWITCH

o -

Fl-4/8-1-71-1

Figure No. 4-4.

3. Rotate the PUSH TO SET CHAN button to the un-
locked position and depress.

4. Release the button and rotate it to the locked
position.
Receiver sensitivity is bench set for mormal operation,
but a control knob (sENs) is provided for the purpose
of overriding the bench setting. This control knob is
located on the uhf control panel and is used to increase
the sensitivity level to its maximum on both the main
and guard receivers. The control knob (sEns) will never
reduce the receiver sensitivity level below that of the
bench setting. A volume control (voL) is provided so
that the pilot may adjust the audio level output of the

receivers. A microphone switch (MIc) on the throttle
activates the main unit transmitter for voice communi-
cations, The mode of operation switch provides the
primary power control for the uhf transceiver unit and
movement of the switch determines the mode of opera-
tion. The three modes of operation are as follows:

1. When the switch is in the T/R position, the main
receiver is on and the transmitter is in stand-by. The
guard receiver is inoperative. The ADF is in stand-by.

2. When in T/R+ G REC position, the main re-
ceiver and guard receiver are on and the transmitter is
in stand-by. The ADF is in stand-by.
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3. When in ApF position {AN/ARA-25 operative),
the automatic direction finder civcunits are completed and
the main receiver is operative for ADF reception. The
transmitter and guard receiver are in stand-by. Opera-
tion of the pilot’s microphone switch will transfer an-
tennas from ADF to UHF and transmission on the selected
channel will be possible.

OPERATION OF UHF COMMAND SET. For nor-
mal operation of the uhf command set, proceed as
follows:

1. To receive and transmit, move mode of opera-
tion switch to T/R position.

2, Make sure button marked "PUSH TO S8ET
CHAMN" is locked.

3. Select desired channel.

4. Adjust volume control to attain desired audio
output.

5. To transmit, depress microphone switch on
throttle,

6. To receive and transmit with guard channel oper-
ative, move mode of operation switch to T/R -+ 6 REC
position,

7. To receive adf signals, move mode of operation
switch to ap¥,

8. To turn ubf command set off, move mode of op-
eration switch to OFF.

UHF DIRECTION FINDING

EQUIPMENT (AN/ARA-25).

The direction finding equipment operates in conjunction
with the ubf command set. An antenna relay transfers
the uhf command set to the direction finding antenna
when the mode of operation switch is positioned in
ADF, Best homing results are obtained in straight and
level flight.

OPERATION OF UHYF DIRECTION

FINDING EQUIPMENT,

Operation of the AN/ARA-25 equipment is accom-

plished from the uhf control panel, located on the right
console, as follows:

1. Select desired channel on channel selector control,

2. Move mode of operation switch to ADF position.

3. If manual frequency selection is desired, turn chan-
nel selector control to M and adjust the three concen-
tric frequency controls to any desired frequency.

4. Read bearing direction from pointer No. 1 of
radio magnetic indicator on instrument panel.

5. To turn off equipment, move mode of operation
switch to any position other than ADF,
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Inaccurate or fluctuating indications may re-
sult under the following conditions:

® When directly over the signal cone, unstable
indications will exist temporarily.

® If signal source is a hlghcr flying aircrafe, re-
flections from the wing and fuselage surfaces
may cause inaccurate indications. If the ho-
rizon appears between signal source and air-
plane, the signal may be weakened. Increas-
ing altitude will give a stronger signal.

® Normal maneuvers will cause bearing fluc-
tuations,

® When drop tanks are installed,
bearings are subject to error.

[P 3
off wing

RADIO NAVIGATION RECEIVER (AN/ARN-14E}.
The AN/ARN-14E equipment provides reception of vhf
omni-range, ILS localizer and voice facilities. The instal-
lation includes the R-540/ARN-14C receiver, the ID-
2498/ARN course indicator, the I1D-250A/ARN radio
magnetic course indicator, the II3-251/ARN bearing con-
verter control, the antenna and the C-760B/A control
panel. The receiver and bearing converter are located in
the radio compartment. The course indicator and radio
magnetic course indicator are located on the instrument
panel and the control panel (figure 4-4) is located on
the right console. The TD-249B/ARN course indicator
permits course selection by means of a control knob on
the lower left corner of the instrument. The selected
course is shown in the window at the top of the indi-
cator. The window on the upper left portion of the
instrument indicates whether the course is TO or FROM
the vhf omni-range station. A pointer indicates the angle
between the heading of the airplane and the course
shown in the course window. This angle represents drift
correction, A vertical bar shows direction and the amount
of deviation from “on course” flight. The horizontal bar,
which provides glide path information, is not used in
this installation. Signal flags are employed to warn if
the signal level decreases to the extent that the indi-
cators are unrelinble. The 1D-2504/ARN radio mag-
netic course indicator shows the heading of the airplane
on the circular scale. Pointer MNo. 1 is connected to the
AN/ARA-25 adf equipment and pointer No. 2 indi-
cates the magnetic bearing to the station tuned in on
the receiver of the AN/ARN-14E equipment. The con-
trol panel contains a power switch, a frequency selector
and a volume control,
OPERATION OF RADIO NAVIGATION RECEIVER
{AN/ARN-14E). For operation of the radioc naviga-
tion equipment, proceed as follows:

1. Turn power switch on,

2. Rotate the large selector knob uatil the tens and
units of the desired frequency appear in the window;
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then, rotate the small knob until the tenths of a mega-
cvcle of the desired frequency appear. The VOR fre-
quency is normally in the 112 to 118 megacycle band.
The ILS localizer frequency is in the 108 to 1119
megacycle band,

3, Rotate volume control to obtain desired level of
audio signal.

Mote
Steps 1. through 3, apply to both wvoice and
omni-range reception. The steps listed below
are to be mrfwrmed when the receiver is tuned
to an omni-range station and the mrphzw is
flying within receiving distance of that station,

4. Read the magnetic bearing of the omni-range sta-
tion at pointer No, 2 on the radio magnetic indicator
{(1D-250A /ARN).

5. Bet this magnetic bearing of the omni-range sta-
tion as the course by rotating the knob marked “SET”
until the course appears in the top window of the course
indicator (1D-249B ARN).

6. The wvertical pointer will indicate lateral position
deviation from the selected course (ID-249B "ARN).

7. The relative heading indicator needle shows the
angle between the heading of the airplane and the se-
lected course (1D-2498 ‘\R“‘J)

8. The window in the upper left portion of the course
indicator shows whether the course is 170 or ¥roM the
selected omni-range station.

9. To shut off gquipment, place power switch OFF.

The same procedure, as outlined in the preceding steps,
applies to IL5 Jocalizer operation, with the exception of
step 5. For localizer use, set the magnetic approach bear-
ing to the localizer as the course. To do this, rotate the

wb marked "SET” until the course ap p{:ﬂm, in the top
window of the course indicaror. The airplane is not
equipped to receive glide path information,

RADIO MNAVIGATION RECEIVER (AN/ARN-21).
Some atrplanes™ have provisions for service installation
of the AN ARN-21 radio navigation receiver. The AN/
ARN-21 equipment provides reception of uhf omni-
range and voice facilities. The equipment includes an
RT-220 -ARMN-21  radio  receiver-transmitter, an ID-
249A AR course indicator, a OV-279/ARN phase de-
tecting network, an 10 ARN radio magnetic course
uuimamr an 13307 ARN azimuth indicator, an ID-
310/ARM range indicator, an ARM-21/ARC-27 duplex
antenna and a C-866/ARN-21 control panel. The
receiver-transmitter and the 11-307/ARN azimuth indi-
cator are located ine the radio compartment. The couarse
indicator, radio magnetic course indicator and range
indicator are located on the iostrument panel. The du-
plex antenna, which is used for both ARN-21 and ARC-
27 reception, is located in the vertical stabilizer. The
control panel {figure 4-4) is located on the right console.
The 1D-249A/ ARN course indicator (17, figure 1-5) per-
mits course selection by means of a control knob on the
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lower left corner of the instrument. The selected course )
is shown in the window at the top of the indicator; the
window on the upper left portion of the instrument indi-
cates whether the course 1s 70 or rroM the uhf omni-
range station. A polnter indicates the angle between the
heading of the airplane and the course shown in the
course window, This angle represents drift correction,

A wertical bar shows dm:: ion zmi the amount of devia-

tion from “on course” flight. The phase detecting net-

work prepares bearing wﬂngh for proper left to right
hghl instructions on the vertical bar. The horizontal
bar is not used in this installation. Red signal flags are
used to warn the pilot when the signal strength has
decreased to the point where indications are unreliable.
The 112-250 ARN radio magnetic course indicator (13,
figure 1-5, sheets 1 and 2, and 21, figure 1-5, sheet 3)
shows the magnetic hmnimw of the airplane on the
circolar scale. Pointer Mo, 2 indicates the magnetic
bearing to the station tmmi in on the receiver of the
ANARN-21 equipment. The 1I2-310/ARN range in-

dicator is mounted on the instrument panel (10, figure
1-5, sheet 1, and 11, figure 1.5, sheets 2 and 3). It has
2 hmqie window Hmm;ﬂ which distance between the
airplane and the omni-range station is indicated in
nautical miles. The maximum range of the ID-310/ARN
is 195 nautical miles. While the indicator is “searching”
for the correct range, the rapidly rotating numbers are
pm{mih covered §u a red flag which warns the pilot
against reading incorrect distance indications. The con-
trol  panel contains the channel selector koobs, the
volume control and a switch marked oFr-rec-1/R for
energizing the equipment, With the switch in reC posi-
tion, l“»‘“u"im{ information only is supplied. With the
switch in T/R pesition, both bmrmg and distance infor-
mation are supplied. The volume control is used to reg-
ulate the level of the audio identification signal of the
station to which the equipment has been tuned.

OPERATION OF RADIO NAVIGATION
RECEIVER {AN/ARN-21).

To operate the radio navigation equipment C-866/ARN-
21 control panel, proceed as follows:

t. Turn on the power switch marked OFF-RECT/R
by placing the switch to either REC or T/R.

2. Select a known beacon channel by setting the
channel dials to the appropriate channel oumber. The
left-hand kaob selects the tens and hundreds figures and
the right-hand knob selects the unit figures of the omni-
range station channel number. The equipment operates
on channels 01 to 126 {a total of 126 channels),

3. Rotate the volume control to the desired level of
audio signal to identify the selected station identifica-
tion signal.

4. Read the magnetic bearing of the omni-range sta-
tion at pointer MNo. 2 on the radio magnetic course
indicator (1D-250/ARMN Y.

5. Set this magnetic hc*mmg of the omnd-range sta-
tion as the course by rotating the knob marked ser until

*Airplanes 139281 and subseguent having Service Chunge MNo. 157 complied with
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the course appears in the top window of the course
indicator (1-249/ARNY.

6. The wvertical poioter on the ID-249/ARN will
indicate lateral posidon deviation from the selected
course,

7. The relative heading indicator needle on the
[3-249/ARN shows the angle berween the airplane
heading and the selected course,

8. The window in the upper left pordon of the
course indicator shows whether the selected course is
10 or FROM the omni-range station.

9. The range indicator (ID-310/ARIN) indicates the
distance in pautical miles from the omni-range station.

10, To turn the equipment off, place the switch
marked OFF-REC-T/R to OFF.

IFF EQUIPMENT (AN/APX-6B),

The IFF equipment enables the airplane to identify it-
self as friendly when challenged by friendly radar and
permits surface tracking of the mpimw The equip-
ment receives challenges initlated by an interrogator-
responsor and automatically transmits replies in return.
When surface radar receives a radar target accompanied
by proper IFF reply, as mansmitted by the AN/APX.-6B,
that target is considered friendly. The equipment also
may be mmi to indicate distress. All conerols required for
operation are on the control panel Iocated on the right
console (figure 4-4). Refer to Section IV of the Confi-
dential Supplement (NAVAER 01-60JKI-501A) for
description of the coder group, AN/APA-89.

NOBMAL OPERATION OF IFF EQUIPMENT (AN/
APX-6B). For sormal operation, proceed as follows:

1. Rotate master selector switch to WoORM to have
equipment respond automatically when interrogated,
(The row position on the master selector switch should
not be used except upon proper authorization. )

2. Ser mode &;Wiichm to the our positon,
otherwise directed by proper authority.

3. To maintain the equipment u,mc‘i for instant use,
but inoperative, rotate master switch to STDBY,

4, To shut off the equipment, rotate master selector
switch to OFF,
EMERGENCY OPERATION OF IFF EQUIPMENT
{AN/APX-6B)., To indicate emergency or distress,
press red dial stop and rotate master selector switch to
eMERGENCY., The equipment will automatically transmit
a distress signal,
LIGHTING EGQUIPMENT,
EXTERIOR LIGHTING.
The exterior lighting system includes position lights on
each wing tip and in the tail of the airplane, two fuse-
lage wmmi lights, one on the top and one under the
ﬁmdl%ﬁ two flush-type formation lights, located on each
side of the fuselage aft of the fuselage break, and a land-
ing light. Ag approach light is located in the nose section
of the fuselage,

LADMDING LIGHT. A landing h&,m is installed on the

forward door of the nose gear well. The light switch
{19, figure 1-63 is on the left mmm@ inboard of the

unless
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throttle quadrant. The circult breakers are on the left
console circuit-breaker panel.

FORMATION LIGHTS. Two formativa lights are lo-
cated on the fuselage, aft of the fuselage break. The
lights are flush-type with one mounted on each side of
the fn;se}a&e They are controlled from a three-position
toggle switch (ramm) located on the exterior light con-
trol panel,

APPROACH LIGHTS. Three external lights, mounted
on the lower lip of the jet air intake, are used to assist
the landing signal officer in determining the approach
attitude of the airplane. There are three lights: red,
amber and green, connected and controlled by a sensing
device actuated by the angle-of-attack detector. When
the airplane is in the proper approach angle of attack,
the amber light will be visible to the landing signal
officer. If the angle of atrack wm:*{‘ ds the optimum ap-
proach angle, the green hgght will be wvisible; if the
angle of atfxch is less than the uptmmw approach angle
the red light will be seen. The Muhh are turned on
antomatically when the exterior lights master switch
is on, and the Lmdmg gear is down and locked and
the arresting hook is lowered. Mo addidonal attention
is mquumi by the pilot. When the wing and taillight
switch is trned on (piM or 8rT), the Jppwmch lights
dim. When the exterior light switch is on, the approach
lights will dim,

A momentary contact switch, located on the canopy deck
behind the gmm s seat, actuates the hook by- -pass control
relay and by-passes the arresting hook circuit for night
field carrier landing practice. When night feld carrier
landing practice is anticipated, the by-pass switch must
be actuated by the plane captain, after elecerical power
is turned on, since the pilot cannot reach the switch
during flight. When electrical power is secured, the
hook by-pass control relay is de-energized,
FUSELAGE LIGHTS, There are two fuselage lights,
one located on the top and one on the bottom of
the fuselage. The fuselage lights may be automatically
flashed or may be made to burn steady, dependent
upon pilot selection of the exterior Hights master switch
when the fuselage lights switch is positioned to either
piM or BRT. With the fuselage lights switch positioned
to MAN and the exterior lghts master switch positioned
to s1oy, the fuselage lights may be manually flashed
through use of the pilot- OIWMH‘(} code key, Um SOME
mrphmm the exterior lights master wuuh is mounted
on the left forward console ahead of the catapult handle,
With the exterior lights master switch positioned to o,
power is supplied to the flash—steady selector switch on
the exterior lights control panel. With the flash-—steady
selector switch in the risH position, the fuselage lights
will automatically flash when the fuselage lights switch
is positioned to piM or BrRT, With the ﬁmhw eady se-
lector switch positioned to sToy and the fuselage lights
switch at pIM or BRT, the fuselage Exgghm will burn steady
or, if the fuselage lights switch is positioned to maw,
they may be flashed through use of the pilot-oper u,z,ed
code key,

*Airplanes 139531 and subsequent
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EXTERIOR LIGHTING CONTROLS,

For exterior lighting controls, see figure 4-5,
EXTERIOR LIGHTING MASTER SWITCH. The ex-
terior lighting master switch (8, figure 4-5) has three
positions: ¥LasH, OFF and sTEADY. When the master
switch is positoned ar sTEapy, all lights will burn stead-
ity when the corresponding toggle switch is positioned
other than OFF, except the fuselage lights which may be
keyed if desired. "When the master switch is in FLASH
position, the fuselage lghts will flash automatically
when the fuselage lights mwuda is in BRIGHT Or DIM posi-
tiony and all other m%m will burn steadily if their re-
spective switches are in BRIGHT or pim position. The
mmster switch must be positioned from the 0¥F position
before any exterior lights excepe the landing light and
approach lghts can be illuminated. On some airplanes,®
the exterior lights master switch (13, figure 4-5) is a
two-position {OFF—0M ) toggle switch located on the
left forward console, ahead of the catapult handle.
Actuation of the switch to on supplies p()wm to the
flash—steady selector switch on the exterior lights con-
trol panel for distribution to the exterior lights when
the respective switches are actuated to a position other
than oF¥, except the fuselage lights. (Refer to FUSELAGE
LIGHTS, ‘m this section, ) If the individual light selector
switches are preselected, the exterior lights master switch
;mwidm an mumifw;um method for signaling during
atapul Us§‘mrmimm Provisions for supplying power to
the buddy tanker hose floodlight through the trail—
rewind switch on the tanker control y‘mei are also
incorporated, (Refer to HOSE FLOODLIGHT, in Section
WLy

LIGHT SELECTOR SWITCHES., Three selector
switches on the exterior lighting control panel control
the brightness of the fuselage, the WH“W,{% the tail and
the formation lights when the respective switches are
actuated to a pmm«m other than 0FF {or manual as in

s

the case of the fuselage lights). They are all three-
position toggle switches. On some airplanes,® a two-

position flash—steady selector switch (8A, figure 4-5)
replaces the exterior lights master switch on the exterior
lighting control panel.

FLASH—STEADY SELECTOR SWITCH. The flash—
steady selector exterior lights switch® (8A, figure 4-5)
is a two-position toggle- type switch (FLASH and STEADY)
which replaces the exterior lights master switch on the
exterior lights control panel and provides optional
flasher control of the fuselage he@whm With the master
exterior lights switch (13, figure 4-5) positioned to ON
and the flash—steady selector switch to steapy, all

_ exterior %%;Jm will burn steadily when the correspond-

ing toggle switches are pxmtmmd other than orr, The
fu%dam lights may be keyed if the fuselage 1ghts switch

| is positioned to MANUAL or will burn steady in the pim
| Or BRIGHT }3@)&1{1«.@13& In the rrasm pwmuom t:h@ fusel age

Section 1V

lights will flash automatically when the fmdag;@ lights
switch is in either the BRIGHT or DM position and all
other exterior lights will burn steadily if their respective
switches are pmmmﬂmﬁ to either BRIGHT or DIM,

CODE KEY. Through pilot actuation of the code key
(9A, figure 4-5), the fuselage lights may be keyed to
flash code letters when the fumi&g& hgﬂm switch {
positioned to MANUAL and the exterior lights master
switch (or the flash—steady selector switch®) is posi-
tioned to sTEADY (exterior lights master switch,® for
ward of the catapult handle, om),

INTERIOR LIGHTING,

The interior lighting system is comprised of both ring
and floodlighting for the instrument panel and indirect
or edge-lighted panels combined with floodlights for
the left and right consoles. Controls for all interior
lights are on the right console.

INTERIOR LIGHTING CONTROLS,

For interior lighting controls, see figure 4-5.
INSTRUMENT PANEL LIGHTS RHEOSTAT. The
instrument panel rheostat turns on and controls the
brightness of the instrument panel mw Hghts and post
lights, When the instrument panel light rheostat is
moved from the oFF position, all warning lights (except |
the two fire warning lights and the hook unsafe warn-
ing light) are dummmmam dimmed. {Refer to wann-
NG LIGHTS AND WARNING LIGHTS TEST SWITCH, in this |
section.) On so m:m* air’gﬁamﬁz&;;{“ the approach indexer

(figure 1-17A) will also be dimmed.
INSTRUMENT E?LU(M?KM%M’WS CONTROL
SWITCH. The instrument floodlights switch has three

positions: Low, OFF and HIGH,

STAND-BY COMPASS AND RAMNGE INDICATOR
LIGHTS CONTROL SWITCH. A control switch, with
oN and o¥¥ positions, operates the stand-by compass and
range indicator lights which are located on the instru-
ment panel shroud as a part of the instrument mount-
ing. On some airplanes,® wiring prcwmmm are incog-
porated for the buddy tanker fuel quantity transfer
meter integral lighting. (Refer to FUEL QuUaNTITY
TRANSFER METER, in Section VIL) This switch is in-
operative unless the instrument panel lights rheostat
is moved from the OFr position.

CONSOLE FLOODLIGHT SWITCH, The console
floodlight switch has three pmizif}m* piM, MED, and
BrIGHT. Power for the swiwch is wpphed from the
console lights rheostat. On some airplanes,} the con-
sole floodlight switch supplies power for the mission
data light,

CONSOLE LIGHTS RHEOSTAT. This rheostat switch
turns on and controls the brightness of the console
lights, When the rheostac is moved in a clockwise di-
rection from the OFF position, the console floodlight
control switch becomes operative.

* Ajrplanes 139531 und subsequent
tairplanes 143594 and subseguent
¥ Airplanes 139471 and subsequent and airplanes having Service Change Mo, 357 complied with

Revised 15 January 1958
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Section 1V

MISSION DATA LIGHT — AIRPLANES 139531
THROUGH 139537 AND 139541, 139343 AWND SUB-
SEQUENT. The mission data light, located on the
right-hand instrument panel shroud, provides night
illumination for the pilot’s knee board. Light intensity

4B
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is controlled from the three-position console floodlight
switch, and a rotary type off-on switch on the light
fixture permits pilot actuation of the light.
WARNING LIGHTS AND WARNING LIGHTS
TEST SWITCH. The following warning lights are in-
stalled:

Revised 15 Jonuary 1958
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NAVAER 01-60JKD-501

OXYGEN DURATION—hours:minutes

. OXYGEN
CYLINDER
PRESSURE

USE NO OIL

GAGE PRESSURE-PSI

1:52
8:28

1:28

15,000
0 6:44

1800 | 1500 | 1200 | 900
6:52 5:29 4:00 2:44 1219
40000 1 g52 | 520 | 400 | 244 | 19 i
Bt | w
409 | 319 | 2:30 | 1:40 | 0:45 [
35000 | 409 | 319 | 230 | 140 | 045 [T
8
305 | 2:30 | 1:49 | 1:10 e
0000 | 305 | 230 | 1:49 1:10 | o W
225 | 1:57 | 1:24 | 0:57 | 0:27 QRS
25,000
404 | 314 | 219 | 135 | 045 WS
2:23 | 1:55 | 1:26 | 0:58 | 0:28 [EEE
S0 6:49 5:29 4:04 | 2:45 1:19 E g
_ _ z
s
=
L

1:37 1:17

it 8:58 7:09

Black figures indicate dilute lever NORMAL OXYGEN.
Red figures indicate dilute lever 100% OXYGEN.
Cylinder: One 514 cubic inch.

Figure No. 4-6.

1. A low fuel warning light (19, figure 1-5).

2. A windshield (anti-ice) overheat warning light
(25, figure 1-5).

3. An engine burner fire warning light (2, fig-
ure 1-5).

4. An engine compressor fire warning light (2, fig-
ure 1-5).

5. A generator-out warning light (18, figure 1-7,
sheet 1, and 20, figure 1-7, sheet 2).

6. An instrument power-off warning light (16, fig-
ure 1-7, sheet 1, and 18, figure 1-7, sheet 2).

7. An arresting hook unsafe light, located in the ar-
resting geat control handle (figure 1-7).

8. A landing gear unsafe warning light in the land-
ing gear control handle (32, figure 1-5, sheet 1, and 31,
figure 1-5, sheets 2 and 3).

9. A manual fuel control light (figure 1-16).

10. A wing fuel shutoff light} (18, figure 1-5.)

11. A flight control pressure warning light (27, fig-
ure 1-5).

12. A low oxygen warning light* (1, figure 4-8).
All of the above warning lights can be tested simulta-
neously by depressing the warning light test switch lo-
cated on the right-hand console. (See figure 4-5.) This
switch should not be confused with the fire detector test
switch (9, figure 1-5, sheets 1 and 2, and 10, figure 1-5,
sheet 3) which is provided to test the fire detector light
system. Actuation of this switch causes the fire warning

lights to illuminate if the fire warning system is function-
ing properly. All of the afore—mentionedwarning lights
will be dimmed at any time the instrument lights are
on, with the exception of the two fire warning lights and
the hook unsafe warning light. Dimming of the arrest-
ing hook unsafe light is provided by using a press-to-test
light with a dimming feature.

WARNING

During daylight operations, the instrument

lights rheostat should be maintained at the OFF

position so that the automatic dimming feature

for some of the warning lights will be inoper-

ative. In this manner, illumination of any warn-

ing light will be at its brightest intensity.
OXYGEN SYSTEM.
Oxygen is supplied from a high-pressure cylinder lo-
cated forward of the left-hand gun bay. Normal full
pressure for the system is 1800 psi. The oxygen cylin-
der can be refilled at the filler valve, which is accessible
through the access door located just forward of the left-
hand gun bay. An oxygen duration chart is shown in
figure 4-6.

OXYGEN REGULATOR.
The cockpit is provided with a positive-pressure, diluter-
demand type oxygen regulator for pressure breathing.

*Airplanes 139471 and subsequent and airplanes having Service Change No. 357 complied with
tAirplanes 139281 through 139323, 139424 through 139530 and airplanes not having
Service Change No. 466 complied with
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. OXYGEN REGULATOR SHUT-OFF VALVE
. PRESSURE GAGE

. REGULATOR AIR VALVE

. SAFETY PRESSURE LEVER

. OXYGEN FLOW INDICATOR

0 oh W N =

Figure No. 4-7.

(See figure 4-7.) The regulator automatically mixes
varying quantities of air and oxygen, the ratio depend-
ing on altitude, and delivers the quantity demanded
upon inhalation. In addition to a conventional regula-
tor air valve, a safety pressure lever on the regulator
can be turned to provide oxygen flow under a positive
pressure while operating at either NORMAL OXYGEN or
on 100% 0xYGEN. When the safety pressure lever is ON,
oxygen flows freely.

WARNING

Always have oxygen available for immediate
use when flying above 10,000 feet.

OXYGEN SYSTEM PREFLIGHT CHECK.

Before each flight requiring the use of oxygen, inspect
oxygen equipment as follows:

1. Oxygen system leakage shall be determined by
comparison of the oxygen cylinder pressure gage read-
ings at the beginning and the end of a 24-hour period.
A pressure drop of more than 50 psi in a 24-hour period
is excessive. Make sure the oxygen regulator shutoff
valve is open when these readings are made.

2. Pressure gage should read 1800 (*50) psi if the
cylinder is fully charged.

3. Test the oxygen regulator for leakage by obstruct-
ing the outlet of the breathing tube. If the flow indica-
tor face opens in less than 30 seconds, excessive leak-
age exists and the regulator should be replaced.

4. Test the breathing tube couplings, the regular dia-
phragm and the diluter check valve for leakage by in-
serting a spare mask tube disconnect fitting into the open
end of the disconnect. Blow gently into the end of the
disconnect until the flow indicator face opens. Seal the
end of the disconnect with the tongue. If the flow in-
dicator does not close within 5 seconds, the leakage is
within acceptable limits. If leakage exists, check the
couplings, the outlet elbow and the breathing tube
clamps for tightness.

5. Check mask fit by putting on the oxygen mask
and attaching it to the helmet as in flight. Connect the
oxygen mask to regulator couplings and activate the
manual safety pressure to oN. Take a deep breath and
hold breath. Note the position of the oxygen flow in-
dicator. If flow indicator opens (all black), a leak is
indicated. Tighten mask straps until flow indicator
closes (white face shows). Resume breathing and release
manual safety pressure to OFF.

WARNING

Do not use a mask that leaks.

OXYGEN SYSTEM FLIGHT OPERATION.

Oxygen should be used from take-off to landing on all
flights.

1. The pressure gage should read 1800 (*50) psi
if the cylinder is fully charged.

2. Set air valve to NORMAL OXYGEN for all normal
flight conditions.
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3, Put on mask. Fully engage the mating portions
of the disconnect couplings to connect the mask to the
oxygen system. (The force required to disconnect this
coupling should not be less than 10 pounds.) Attach
clip of breathing tube to nearest strap of parachute har-
ness sufficiently high on the chest to permit free move-
ment of the head without stretching of the mask tube.
When using a bail-out connector, the web tab provided
with the connector should be attached to the parachute
chest buckle or other secure position on the pilot’s per-
son,

4. To check the mask fit during flight, turn manual
safety pressure lever oN. Take a deep breath and hold
breath, MNote position of the oxygen flow indicator. If
flow indicator opens (all black), excessive leakage is in-
dicated, Tighten mask straps until flow indicator closes
{white face shows). The characteristics of the flow indi-
cator are such that this test cannot be conducted at pres-
sure-breathing altitudes; however, the ourward flow of
oxygen into the eyes from a leaking mask is readily de-
tectable and is an equally sensitive test,

5. The oxygen flow indicator blinks upon the inter-
mittent application of from 5 to 7 inches of water pres-
sure created by the flow of oxygen. The automatic pres-
sure- bredthmg oxygen regulator delivers a pressure of
5 to 7 inches of water pressure to the mask at approxi-
mately 41,000 feet; this pressure is likewise transmitted
to the oxygen flow indicator which will remain open as
long as this pressure is applied. Accordingly, the flow
indicator will not “blink” above this altitude; however,
the positive pressure in the mask is an unmistakable in-
dication that oxygen is being delivered to the mask and
no apprehension should be felt as long as the flow in-
dicator remains open above 41,000 feet.

The following should be checked frequently while on
oxygen:

1. Cylinder pressure gage for oxygen supply

2. Oxygen fiow indicator for flow of oxygen through
regulator,

3. Mask fie for leak tightness,

4. Positive engagement of disconnect couplings,

5. Connection of bail-out fitting to bail-out connector.
OXYGEN SYSTEM POSTFLIGHT CHECK.
Following each flight during which oxygen is used:

1. Turn off oxygen supply,

2. Make sure all oxygen equipment is in proper con-
dition before leaving airplane.

o

3. Report all
rected.

OXYGEN EMERGENCY CONDITIONS
AND PROCEDURES,

1. Should symptoms occur which suggest the onset
of hypoxia, immediately activate the safety pressure con-
trol. A constant flow of 100 percent oxygen, under slight
pressure, will immediately be made available. If, for any
reason, the regulator should become inoperative and/or
a constant flow of oxygen is not obtained by use of

difficalties and see that they are cor-
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the safety pressure lever, activate the oxygen bail-out
equipment and descend below 10,000 feet cockpit
altitude.

Mote

Due to fuel/range considerations {(in order to
complete mission or to return to base with
sufficient fuel available for landing), it may
be necessary to continue flight at the highest
aircraft altitude at which the cabin pressuriza-
tion schedule will provide a cockpit altitude
of 10,000 feet. Care should be taken to main-
tain adequate engine rpm in order that cockpit
altitude does not exceed 10,000 feet. (See figure
4-2 and refer to COCKPIT AIR CONDITIONING
AND PRESSURIZING SYSTEM in this section).

2. Whenever excessive carbon monoxide or other
noxious or irritating gas is present or suspected, regard-
less of the altitude, the air valve should be set to the
100% oxvGEN position and undiluted oxygen should
be used until the danger is passed or the flight is com-
pleted.

3. Should brief removal of the mask from the face
become necessary at high altitude, proceed as follows:
(a) Take three or four deep breaths of 100 percent
oxygen. (b} Hold breath and remove mask from face.
(¢) As soon as practicable, replace mask to face and
take three or four deep breaths of 100 percent oxygen.
(d) Reset air valve lever to the NORMAL OXYGEN po-
sition,

4. Do not exhaust oxygen supply below 300 psi, ex-
cept in an emergency,

LIQUID OXYGEN SYSTEM—AIRPLANES 139471
AND SUBSEQUENT AND AIRPLANES HAVING
SERVICE CHANGE NO. 357 COMPLIED WITH.

Gaseous oxygen is supplied from the aircraft liguid
oxygen converter system by evaporation, Liquid oxygen
is contained in a double-wall, vacuum sealed sphere
located forward and below the windshield on the left
side of the airplane. The converter system includes a
filler valve, a heat exchanger, an automatic diluter-
demand pressure regulator and gage, a quantity indicat-
ing gage and a low-level warning light. The container
has a capacity of 5 liters (liquid) which expands to
produce the equivalent of a gaseous oxygen system
utilizing three 514 cubic inch bottles. The system op-
erates on a normal pressure of 70 psig. Gaseous oxygen
boils off of the liquid and flows through the system
to the regulator with delivery rates up to 20 liters
{gaseous) per minute as demanded by the pilot. The
normal dehvery rate is 10 liters per minute. The heat
exchanger is an aluminum plate with a serpentine passage
through which the gaseous oxygen flows. The plate is
located forward of the liquid oxygen container and is
heated by ambient air. The temperature of the oxygen
delivered to the pilot will be no greater than 10°F
above cabin temperature and no colder than 20°F below
ambient temperature, If the system pressure drops below
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AIRPLANES- 139471 AND SUBSEQUENT AND AIRPLANES
HAVING SERVICE CHANGE No. 357 COMPLIED WITH

OXYGEN REGULATOR

FJ-4,/8-1-73-4

. LOW LEVEL WARNING LIGHT

. LIQUID OXYGEN QUANTITY GAGE

. OXYGEN REGULATOR SHUT-OFF VALVE
. PRESSURE GAGE

. REGULATOR AIR VALVE

. SAFETY PRESSURE LEVER

. OXYGEN FLOW INDICATOR
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Figure No, 4-8.

65 psi, the pressure control valve will open and supply
the system with oxygen pressure until the system pres-
sure is back up to 70 psi after which the valve will close.
When not in use, aircraft liquid oxygen systems should
be left in the built-up condition with the supply valve
in the OFF position, except while filling the system,
pressure will be maintained at approximately 110 psi.
When this pressure is exceeded, the relief valve opens
and vents the excess pressure overboard. This normal
boil-off will deplete the liquid oxygen supply by ap-
proximately one liter in 24 hours. The converter system
must not be permitted to go dry and be exposed to the
surrounding atmosphere. If the system is exposed, water
vapors and other gases may condense in the converter
bottle, causing malfunction of the system valves and
presence of an odor in the oxygen supply. If the air-
craft liquid oxygen system is exposed to the atmosphere
for any extended period, it should be purged with hot,
dry nitrogen gas prior to further use. Gaseous oxygen
may be used as an alternate purging agent. (Refer to
LIQUID OXYGEN SYSTEM PURGE, in Section I.)

WARNING

Liquid oxygen has a static temperature of
—297°F at 14.7 psi. Extreme caution must be
taken not to touch any uninsulated metal lines,
containers or other implements holding liquid
oxygen unless special gloves are worn, The eyes
and skin should be protected from freezing
when exposed to liquid oxygen. Without
gloves, the skin will instantly freeze to an
exposed metal surface. Liquid oxygen alone
will not burn; however, when it is mixed with,
or splashed on, almost any other material, it
becomes highly combustible or explosive.

OXYGEN REGULATOR.

The oxygen regulator for this system is identical to the
reguiator used for the gaseous system except the pres-
sure gage is calibrated from 0 to 150 psi. (See figure
4-8.)
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WARNING

Avoid touching LOX lines unless special gloves are worn.

Fl-4/B-1-0-8

OXYGEN SYSTEM PREFLIGHT CHECK.

Before each flight, inspect oxygen equipment as follows:
1. Oxygen system leakage shall be determined by
comparison of the liquid oxygen quantity indicator at
the beginning and end of a 24-hour period. A drop of
more than one liter is excessive and will require a
system check for leakage.
2. Pressure gage should read between 70 and 110 psi.

WARNING

Should the pressure gage indicate 45 psi or
below, consider that a malfunction of the
oxygen system has occurred. If the system has
been empty for several hours, or if the system
has been left open due to replacement of parts
without all lines and components being capped
or plugged, complete system purge and re-
filling is mandatory prior to flight. (Refer to
LIQUID OXYGEN SYSTEM PURGE, in Section I.)

3. Quantity gage should read no less than 4 liters
for a normal mission. Lower readings are satisfactory
if the flight is to be short. (See figure 4-9.)

4. Test the regulator for leakage by obstructing the
breathing tube outlet. If flow indicator opens in less
than 30 seconds, excessive leakage exists and trouble
should be remedied.

5. Test the breathing tube couplings, the diaphragm
and the diluter check valve for leakage by inserting a
spare mask tube disconnect fitting into the open end of
the disconnect. Blow gently into the end of the discon-
nect until the flow indicator opens. Seal the end of the
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disconnect with the tongue. If the flow indicator does
not close within 5 seconds, the leakage is within accept-
able limits. If leakage exists, check the couplings, the
outlet elbow and the breathing tube clamps for tightness.

6. Install and connect the mask and move the safety
pressure lever to ON. Inhale deeply and hold breath. If
the flow indicator opens, it indicates a leak around the
mask. Tighten mask straps until flow indicator closes.

Resume breathing and place manual safety pressure lever
to OFF.

WARNING

Do not use a mask that leaks. If mask adjust-
ment will not stop the leakage, replace the
mask.

WARNING

Do not use an oxygen mask that leaks.

FJ-4/8-1-0-5

OXYGEN SYSTEM FLIGHT OPERATION.

Oxygen should be used from take-off to landing on all
flights.

1. Set air valve to NORMAL OXYGEN for all normal
flight conditions.

2. Make sure the disconnect fittings between the mask
and the airplane system are fully engaged. (The force
required to disconnect this coupling should not be less
than 10 pounds.) Put mask on and attach clip of breath-
ing tube to nearest strap of parachute harness, high
enough to permit free head movement without stretch-
ing the mask tube. When using a bail-out connector, the
web tab provided with the connector should be attached
to the parachute chest buckle or some other secure
position on the flight suit.
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GAGE QUANTITY—LITERS
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Figure No. 4-9.

3. Periodically check the mask for leakage during
flight. If you are below pressure-breathing altitude, take
a deep breath and hold breath. If the flow indicator
opens, tighten mask straps until it closes. At higher
altitudes, this test cannot be made due to characteristics
of the regulator. However, the outward flow of oxygen
into the eyes from a leaking mask is readily detectable.

4. The flow indicator blinks upon the intermittent
application of from 5 to 7 inches of water pressure
created by the flow of oxygen. The regulator will deliver
this pressure to the mask up to approximately 41,000
feet. Above this altitude, the pressure is likewise trans-
mitted to the flow indicator which will remain open as
long as the pressure is applied. Accordingly, the indi-
cator will not blink above this altitude; however, the
positive pressure in the mask indicates that oxygen is
being delivered to the mask and no apprehension should
be felt as long as the flow indicator remains open above
41,000 feet.

5. Periodically during flight, check the quantity, pres-
sure, mask and all fittings.

WARNING

If pressure gage is observed to indicate 45 psi
or below, or if liquid oxygen quantity indicates
below 14 liter, initiate oxygen emergency
procedures.

Revised 15 July 1958

OXYGEN SYSTEM POSTFLIGHT CHECK.
Following each flight, note quantity remaining and turn
the regulator shutoff valve oFf. Also, check oxygen
equipment and take appropriate action.

OXYGEN EMERGENCY CONDITIONS
AND PROCEDURES.

1. Should symptoms occur which suggest the onset
of hypoxia, immediately activate the safety pressure con-
trol lever. A constant flow of 100 percent oxygen, under
slight pressure, will immediately be made available. If,
through internal system condensation or for any reason,
the regulator should become inoperative and/or a con-
stant flow of oxygen is not obtained by use of the safety
pressure lever, remove the oxygen mask connector from
the breathing tube, activate the bail-out oxygen equip-
ment and descend below 10,000 feet cockpit altitude.

Note

Due to fuel/range considerations (in order to
complete the mission or return to base with
sufficient fuel available for landing), it may
be necessary to continue flight at the highest
airplane altitude at which the cabin pressuriza-
tion schedule will provide a cockpit altitude
of 10,000 feet, Care should be taken to main-
tain adequate engine rpm in order that the
cockpit altitude does not exceed 10,000 feet.
(See figure 4-2.)

2, Whenever excessive fumes or noxious gases are
present or suspected, regardless of your altitude, select
100% oxYGEN and maintain this setting until the dan-
ger is past or the flight is completed.
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3, Should brief removal of the mask become neces-
sary, take three or four deep breaths of 100 percent
oxygen before removing the mask. Hold your breath as
long as puw;hh while the mask is removed. As soon as
practicable, replace the mask and take several more deep
breaths of 100 percent oxygen, Reset the regulator to
MOBRMAL,

OFYGEN SYSTEM LOW LEVEL WARNING
LIGHT AND TEST SWITCH.

A press-to-test warning light, located in the lower left
corner of the oxygen control panel {fzgme 4-9%, will
illuminate when the liquid oxygen supply is down to
Vo liter. Wheo this light lwminates, there will be
sufficient breathing oxygen to make a normal descent to
below 10,000 feer, or a*mwu;.,h for meummmmiv A0 min-
utes duration immediately followed by a high speed
letdown. The light and Mm capacitance system can be
tested at any time by depressing the plastic cover. If the
system 18 working pwg‘wmﬁ the needle will rotate coun-
rerclockwise and the wmnmzp light will illuminate when
the needle reaches and ¢ mpw below one-half liter. On
some airplanes,® this warning Hght will automatically
dim when the instrument panel light rheostat is moved
from the OFF position,

MAVIGATION EGUIPMENT.

STAND.BY COMPASS,

A conventional magnetic compass, mounted above the
instrument papel shroud, is used for navigation in the
event of instrument or electrical failure. The compass
is illumigated By a light which is controlled by a toggle
ww%mﬁ on the r‘?igri'}i‘ ﬁ‘?{‘mwfﬁf

WARNING

During violent maneuvers (pitch and roll

angles greater than 70 degrees), the polar path

compass system is unreliable in any mode. For

compass reliability, switch to the sLavED mode

and é&jfsk(jhf‘{'wﬂi?{“ the system through the use of

the synchronizing knob upon completion of

the violent maneuver and when the airplane

has returned to reladvely straight and level

flight.
The polar path compass system (figure 4-10) has been
designed to furnish continuous, accurate directional ref-
erence under all flight conditions, regardless of latitude.
Through provisions on the console controller panel (10,
figure 4-10), the pilot may select different modes of
operation, dependent upon the regions of magnetic
force through which flights are to be (m}duamd During
ﬁl;_,hm at high mede@ rapidly converging meridians
necessitate constant {,}mmg% in magnetic reference. In
addition to this, compass headings established by mag-
netic sensing are unreliable and are impractical for di-
rectional use. Therefore, it is necessary that the pilot be
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provided with a gyro-stabilized, polar path directional
compass to simplify his navigation so that headings on
a great circle course may be flown. This i‘)pﬂf;ifi()ﬂ?ii
mode selection is reliable hrmmhnuf maneuvers where
the airplane’s piech and roll angles do not mwr&d 70
!%mcw and is represented on the console controller
panel as the p.6. mode. Flights at those fatitudes where
magnetic sensing is reliable will normally employ the
stavip mode of operation which incorporates the sta-
bility of the directional gyro in the magnetic feature
of the flux gate compass. The SLAVED ﬂ"wd@ is incorpo-
rated prmmmi\ to alleviate the necessity for constant
manual resetting of a directional gyro Whii{: i relatively
straight and level cruising fight. To provide a stand- E}x
method for emergency level flight use where flux gate
compass headings alone are desired, selection of the
comp mode of ﬁ)ptﬁmst’imw may be urilized, This mode
should be used only in those cases where components of
other operational modes have been damaged or have
failed, The coMp mode is subject to short term errors
due to local magnetic ﬁxmmgtmm and aircraft maneu-
vers where the angle of pitch or bank is greater than
20 degrees.

The polar path compass system includes a miniature flux
gate transmitter, a directional gyro transmitter, a com-
pass coupler and a console controller panel. These com-
ponents transmit signals to the radio magnetic course
indicator (9, figure 4-10) located on the instrument
panel. The console controller panel (10, f};wuw 4-10) is
located on the right console and contains all of the
controls necessary for operation of the polar path com-
pass system.

COMNSOLE CONTROLLER PANEL.

The console controller panel (10, figure 4-10) includes
mode of operation selector switch (0.6,~8LAVED-
comp) (5, figure 4-10), a latitude set (LATITUDE) knob
and dial (4, figure 4-10), a course setting (COURSE SET-
L, R—PUSH-TURN} knob (6, figure 4-10), a synchroniz-
ing knob (pusu-syNc.) (7, figure 4-10) and an anpun-
ciator (synchronizing) indicator (r, r) (8, figure 4-10).
MODE OF OPERATION LECTORY SWITCH.
Three modes of operation are available to provide the
pilot with the desired type of compass directional ref-
erence:

Mote
For all modes of operation, the directional
heading is indicated on the rotating compass
card of the ID-250A/ARN radio magnetic
course indicator {9, figure 4-10}.

1. The directional gyro alone, switch position D.G.
At high latitudes, where m%nc{m headings are unre-
liable and the magaetic compass is not desired, the D.G.
(directional gyro) position may be selected. From this
position selection, the directional gyre along transmits
stabilized electrical impulses through the compass cou-
pler autosyn system to the radio magnetic course indi-
cator. To convert these impulses to a stabilized heading,

#htrplanes 139531 through 139537 and 139541, 139543 and subsequent
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The Polar Path.Compass Syztem has THREE Modes of opersticn. The operating wede is celechud
by the MODE SELECTOR SWITCH, (D) in the diagram sbove.

"D,G," MODE

The "D.G." mode of operation uses only en inertial veference (d&irectionsl gyro) to
supply directional information. Hence, this mode of oparsition is used primsrily
in the polar aveas, where magnetic information is unreliable but whers an inertial
reference is compabible with navigation based on a "grid heeding", or squivalent.

-

1)

2)
3)

L
5)

6)

7)

Allow cna mimute's time after power is turned on for the sysben
to becoma operable.

Turn the controller selector switch (D) to the ¥"D.G." position,

Push in and turn the "Course Set" knob (E) o az to slew the
heading indication to the correct or selscted heading., Tuiuning
the knob clockwise (Lo "L") gives a deecreasing vepaster (ID-250)
reading; and turning it countevcloclkwise (to "RY) {ID-250) gives
an ingreasing indicator reading.

The speed of the course setting is propertional to the amount ZThat
the lnek is turned,

Turn the "Latitude” knob {A) %o the local latituds,

No furthar adjustmenis are raquired for flight preparation exeaps

that it may be necessary to resdjust the "Course Sat” knob (E) once
more beczuse at the initial setting the gyro mey not have bsen running
long encugh for the gyro te yreach operating spesd so as to give precise

heading information.

Correct Latitude Contyol setting in flight for every five degrees of
latitude change.

Course setting ‘and operation of the selector switch will net iniroduce
signals into an Autopilot if the Poler Fath System is being ubed in
conjunction with an Autopilob.
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This mods of operatlon is used when the magneiic information is reliazbls. In

thiz mode of operation the directional gyro scrves as 2 short-term diveotional
reference to the magntic heading, and this information is slowly and eontizucusly
corracted for drift by the magnetic heading information frem the Flux Cate

Allew ore minute’s time after power is turned on for the system
to buecone operable.

Turn the con%roller selector switch (D) to the "SLAVED® position.

If the sirvcraft iz located in 2 velisble avss of the earthi's mognstic
field, push the aynchronizing knob (€} on the coniroller. This sheuld

be done only undor level, unsccelerated flight conditions. Raleasc

the kneb when the heading indicator setiles at the magnetic indication.

In addition, observe the symchronizing indicstor pointer (B). It

shou.isd b2 centered, btut may oscillate alightly cwing to the vibrabtion

of the airevaft, It normelly takes from one to tan seconds wo simehoonize
the zystau.

If the eircraft is in & location of &1 wreliable mipgnetic field

N,
§_I_,§?EI} MODE
Transmittier.

1)

2)

3)

L)
Poasa

such as a carrier deck, and the heading of the aircialt is accuraiely
known, push in end set the "Course Set" knob (I} so 20 to slow tha
heading indicabor to the corvect hesding indication.

Ne¢ further adjustmonts are required fo;_; flight preparation.

Darirg flight the synchronizing indicator (3) should be monitorad.

Bacanse of the normal vibration and fturbulence in the aiverals. the

poeinter will oscillate about the center pesition.

When it is necessaxy o synchronize the compass system during Ilight

the synchronizing knob (C) is used in a normal meuner. Such symchrovisesion
ghould be done only under level unaccslerated fiiszht conditions.

Synchyenizing, course setiting, snd operating the selector swiich in

any mennsyr will not introduce signals into an Auto Pilet if the Polar
Path System is beicg used in conjunction with s dvito Pilot.

uE-:



WGP, MODE

The “COMP™ mode of eperrabion usaes only the Flux Gsbe Tranewitler as the dircctionsld
referance. Thia mode of oneraticn should be vsed only ae a "Sitand-by® condliicn or for
orizantation PUrposes vhen nagnetic conditions are satisfactory. 1L e slsc wsuwally
uged ‘for the daviation {compensation) procvedures,

1) Aoy 2 cne mimte wame-up bime to slapse after powsr is applied
for the syetem Lo bocome oparable.

Then the eontroliur sclector switch (D) to the "UOMPY positiecn., Thio
mode A6 vead Yoo hoading indicatien in mn emevpessny only. The iau:..:r-:'t.lou
wiull be abopatically disengaged from the bheadins relerence snd will oo
longyr recelve neading informmaticon when selector switeh is tuined to
ohia poaitien.

NG

3) This mode of opevation should be ussd when the "I.G" and “Slaved!
aodes appesr to be funciloning improperly. If fhe directional gywoe,
or 1te assgeieted circuitry is not funchbiocning proparly, then the
OOMER pode will he gapsble of furnishing stand-by magnetic neading
informntion. This information will bo similer te fhst obiained
fyon a gtand-by cospass,

/gb |
3/11/87
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POLAR PATH COMPASS

. POLAR PATH COMPASS HEADING INDICATION
. ADF INDICATOR

. RADIO COURSE INDICATOR

LATITUDE-SET KNOB

. MODE-OF-OPERATION SWITCH

. COURSE-SET KNOB

. HEADING SYNCHROMNIZER BUTTON

. ANNUNCIATOR (SYNCHRONIZER) INDICATOR
. ID-250/ARN RADIO MAGNETIC INDICATOR

. CONSOLE CONTROLLER PANEL

9 @ NS LA WM -

-
=]

i ’_F_J-4/ﬁ_—|_—51-1 |
Figure No. 4-10.
Note
To-maintain-agreat-eirele-heading;the-fatitude
knob dial should be adjusted whefever
the latitude has_changed more than'5 degrees.
2. The directional gyro~agdflux gate compass trans-
mitter, switch position sEAVED. T those latitudes where
degrees. The drift-correction wilt\then be maintained magnetic sensing_is reliable and a gyre stabilized mag-
through the compass coupler and reliabte headings will netic type compass is desired, the SLAVED
be presented throughout maneuvers where the~ajrplane’s be selected. Through the compass controller,

Bircﬁia-rrd—roﬂ-ang{es do-not-exceed-70-degrees. f irection:
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. | g $or ¥ In » y 1
Ry e 1Y Prtne-autosy - transyutter-to-tne
E

magnetic course indicator, Should the aircraft
be different than the magnetic heading presen- plxshed in the wmpaw ((mtmilcr it of th& $
411 numgmih be the case f@ﬂ()w;ﬁg selection The latitude dial is calibrated in d@%itﬁ% of ld.i}fuﬁﬁ

tation, a

(either on ﬁ’m g,jmumi or during flight), the compass SYNCHRONIZING KNOB (PUSH- “?W\:‘( ).
controller will ‘%}/m’humtm the radio ﬂmgnem Course symhmnumg_, knob overrides the U)mp&s C(mtmllerm
indicator to the amMim magnetic heading. Synchroniza- normal or “slow slaving” rate (appmxmmtei} Ly degree

tion through the mmfw:& controller will take place at per minute) and enables the pilot to g{um ly (m approx-
the normal or “slow sla¥ g’ rate (approximately 1/ xmately 20 seconds) synchmmm t}me heading ;’nescmm
degree per minute). To sp d up the synchronization tion on the radio ma&neuc <(mw¥: indicator to the air-
rate so that the cycle will be completed in about 20 sec- plane’s actual magnetic hmdmg‘ﬁ By depmwmfﬂ the syn-

onds, the pilot may depress the PUBH-sYNC. knob on the chrontzing knob until the ’m:wnmm)r needle is a;c:metcd
console controller panel and obserdg the annunciator synchronization between 5}4«; gyro stabilizer magnetic

{synchronizer) indicator. As synchronizhtion is achieved, flux gate heading and the radio magnetic course indi-
the annunciator needle will center. At this point, the cator will be achieved. W"heﬂ the synchronizing cyvele is
PusH-s¥ NG, knob should be released. An alernate, but completed (the dﬂﬂMﬂﬂdmi needle centered ), release
somewhat slower, method of synchronization g for the the synchronizing },mob For flights uixlmmg«, the SLAVED
pilot to depress and: turn the cOURSE SET knob ungil the mode of wpemu;m synchronization is necessary for cor-
annunciator needle is centered. If, after abrupt or radical rect navigation presentation of the magnetic aircraft

ground or flight maneuvers, the annunciator needle
observed 1o be to the right or left of center (out
synchronization}, the pilot may depress the PUSH-SYNC. W“’m ANNU N( IATOR (SYNCHRONIZING) INDI-
knob until the needle centers. The sLAvED system will C ATQR (L, R.}y. The anpunciator (synchronizing)
then be re-synchronized to the aircraft’s magnetic head- 1d1y&mr provides a visual indication as to the degree of
ing. At tle dngﬁim greater than 20 degrees, the flux gate

“skived” synchronization between the transmitter signals
transmitter is subject to error; when this occurs, the ffor

the directional g gyro and the flux gate compass and
directional gyro attempts to align itself with the incor- /the aixplane’s heading presentation of the radio magnetic
rect magnetic reference. At this time, the annunciator

is heading. ‘wnﬂaﬁumuammx may be ;imomphshed either on
\3}\ the grmmd Or during fight.

course Mgdicator. When the annunciator indicator needle

needle will appear to the right or left of center. Cor- /15 centerdq, the aircraft’s magnetic heading will appear
rective action should be taken by the pilot to r%ym on the radiy magnetic course indicator. With the annun-
chronize the system to the aircraft’s magnetic head;ﬁ& ciator needle\{ndicating to the right or left of center, the
by depressing the PusH-sYyNC. knob until the med‘ie is aircraft heading presentation is false if the SLAVED mode
centered. Vi of opemtian is being utilized. By depresurx@ the synchro-
/ mzmg knob (PuUsSy-sYNC.) or by operating the course
Mote ! setting knob (COURSE SET——1, R~—PUSH-TURN) until
During operations with the SLAVED pmxtmn the mmuﬂcmfox“ needle is centered, th; pilot may re-

/ synchronize the sLavephymode of selected operation.

selected, the latitude koob and dia perhmn synchronize the sLavED\mode of selected operation

, NORMAL O‘PERA"I"I(”)N OF POLAR
. / PATH COMPASS SYSTEWM.
3. The flux gate compass al(m;e, switch position .

1. Battery switch to BAT.
comp, Selection of the compass (c;(}”MP) mode of opera- ¢
tion provides an wnstabilized magnetic heading presen- Mote
tation on the radioc magnetic” course indicator, This Allow at least one minute
he&dmg presentation is that ¢ "a basic flux gate compass to warm up.
and is provided as an emugmmy system for use in those '
cases where components 6f the other mode selections
have been damaged or Have failed.

jiie] ﬁyéﬁﬂm'{‘i function,

Liy C()mpii.‘iﬁ ﬁy‘ﬁ{ﬁr]}

2. Mode of operation (Seiecmnr%*kv switch to SLAVED.
3. Depress synchronizing knob }?\LI&H»&;YNG,) and

hold.

COURSE SETTING VNOB (COURSE SET—L, R— 4. Observe annunciator indicator untikneedle centers.
PUSH-TURN). l,hc course setting knob is provided 5. Release PUSH-SYNC, knob,
for manual rotatj on, left or right, of the heading pres- 6. Observe the radio magnetic course bpdicator for
entation card un the radio nmgmm course indicator. the magnetic heading of the airplane.
The course set knob is used in conjunction with the . R - -

e o eradea e oot . . o HIGH LATITUDE OPERATION OF N
;}az:iﬂ;{:;i “f,%ipﬂ;a{1<)rx switch at the D.6, or SLAVED selector POLAR PATH COMPASS SYSTEM. %\
S o e 1. Battery switch to BAT. & GEN. \%
LATITUDE SET KNOB AND DIAL (LATITUDE). \
The latitude set knob adjusts the latitude indicator dial Note i‘%
for introduction of the rate of apparent drift. Correc- Allow-at-teast-one-minute-for compass-system
mmm&wmﬁ?u ent-ehrtfr-are MECessary umiug’ ﬁng:xmﬁt s A S e L.
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AT i PSS il P
LR 3 . ke i‘%«x gt el o 4 L 0 W ; Pl e Lo ¢ S S LS 2
Latrrune dial set to local latitnde.
f/\
Mote A“’

d ?m: ac ;mm& wiamww the htuude

has changed xmw than 5 degrees. f

4. Set radio m%wm Course mdlmm to true air-
craft heading thmu&,}x use of COURSE %W«wi R PUSH-
TURN knob.

COMPARS OPERATI
PATH COMPASS 5YS

The comp mode should b’f: ; wed only in those
cases where cos wwmmm of O%er operational
maodes have been sjmn‘;g@d or have failed, The
comp mode is mhgua to short ter D errors due

to local umggmm\Hmthmm a d aircraft

maneuvers when u;f%w angle of pmh Q& bank is
greater than 20 ;tﬁsc:gwm

1. Battery swi o BAT. & GEN. %ﬁ
%
%
Mote “%%
Allow at Aeast one minute for compass systém

o wargd up.
Y

: of operation {selector) switch to come, %a
e the radio magnetic course indicator di;}vﬁ

ates to the magnetic heading of the airplanel\

“ 4 @y "
k{/‘mﬂ ERsTalmiiecd il Zretne ﬁuu& Batt

presented. )

P I .
DeAITg W Hi-be

MISCELLANEQUS EQUIPMENT,

TARGET TOWING PROVISIONS.

Provisions for towing and releasing aerial gunnery
targets are incorporated in the design of the airplane.
A rowing bracket, which must be manually latched by
ground handling personnel after the tow ring has been
inserted, is mounted aft of the arresting hook. The
target and towing cable may be released from the cock-
pit by lowering the arresting hook. For ground han-
dling, the towing bracket may also be manually released
at the bracket,
faunching of tow targets.

There are no provisions for in-flight

WARNING

Make no attempt to jettison towing gear over
an area where injury to personnel could result,

Revised 15 Jonuary 1958

Section IV

AIR REFUELING TANKER PROVISIONS—
BUDDY TANKER-AIRPLANES 139531
AND SUBSEQUENT,

WARNING

Prior to installing buddy tanks on ¥J-4B air-
craft, the buddy tank control panel mwst be
installed in the cockpit Installation of the
tanker control panel will prevent the possibil-
ity of a detrimental feedback into the buddy
tanker electrical system if power is applied to

the alrplane,

The air refueling tanker pm‘wi«;iuﬁ {buddy tanker}) has
been designed to provide in-flight refueling from one
aircrafe to another of similar type. The installation con-
sists basically of two underwing mounted fuel tanks, the
left tank carrying dmmmxmdmiv 344 gallons of fuel and
the right tank carrying about 224 gallons of fuel plus
a hose reel and collapsible dmww uanit. The tanker air-
craft’s internal fuel systern has been designed to provide
fuel transfer to and from the buddy tanks. A forced
ejection system, through mechanical and electrical con-
nections, enables the tanker pilot to jettison the buddy
tanks, A guillotine is incorporated into the system to
sever the refueling hose at the reel. At the pilot’s dis-
cretion, fuel may be ;emmnwd from the buddy tanks.
Cockpit control of the entire in-flight r«:af"uekmgj system
is maintained by the tanker pilot from the tanker control
pafm {Refer to AIR REFUELING TANKER PROVISIONS,
in Section VIL)

ANTI-G SUIT PROVISIONS,
The anti-G suit pressure is provided by the anti-ice and
defrost air, downstream from the engine compressor,
A receptacie for the suit {3, figure 1-6) is located on the
left side of the seat, Air pressure is supplied to a valve
{4, figure 1-6) which meters air pressure to the pilot’s
anti-Cr suit when an acceleration of approximately 1.75 G
is applied to the aircraft. A 1 and Lo control allows
for adjustment of the rate of inflation of the and-G
suit. In the Lo range, the valve opens at 1.75 G and
allows 1.0 psi of air pressure to pass to the suit for
every increase of 1.0 G force thereafter. In the m1 range,
the valve also opens at 1.75 G but delivers 1.5 psi per G
force thereafter.

A button is provided on top of the and-G valve for
manually inflating the anti-blackout suit on the ground
with engine running, or in straight and level flight.
Priov to each flight, WITH ENGINE RUNNING AND

ANTI-BLACKOUT SUIT CONNECTED, depress this
button several times to check the operation of the anti-
blackout system, If the valve has any tendency to stick
or fails to return to the closed position, it should be
replaced. On long flights, this feature makes it possible
for the pilot to occasionally inflate the suit for body
massage to lessen fatigue,
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UTILITY RECEPTACLE,
A 28-volt d-c power utility receptacle (22, figure 1-7,
sheet 2) is provided on the forward portion of the

right console.

106

REARVIEW MIRRORS,

Two rearview mirrors are mounted on the canopy bow,
one on each side and forward of the pilot. Mounting
two mirrors does not obstruct forward vision and adds
increased rear vision.

Revised 15 Jonuory 1958
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Saction VI

EMGINE,

ENGINE ACCELFRATION,

Accelerations can be made at all alcitudes. However,
at altitudes above 35,000 feet, engine speed may have
to be reduced 1o prevent exhaust temperatures from ex-
ceeding maximum lmits. Maximum engine speed is lim-
ited by the action of the fuel control unit. Pngmﬁ idle
speed at sea level is approximately 42 to 48% rpm, in-
creasing to approximately 82% rpm at 50,000 feet.

FUEL CONTROL UNIT CHARACTERISTICS.

The fuel control unit provides automatic control of all
fuel requirements when the emergency fuel control
switch 15 in the PRIMARY positim] However, during a
locked throttle climb, engine rpm may have to be re-
duced at altitudes above 35,000 feet to prevent exhaust
gas temperature from exceeding maximum limits.

The fuel control system can be switched from PRIMARY
to MANUAL in order to inv estigate a suspected pmmrg
fuel control malfuncrion. However, with the engine un-
der Mmanuar fuel control, it is possible to obtain 100%
rpm with less than full chrotele travel, and EGT is very
sensitive to power changes. Fuel control transfer is
easier on the im;ﬁme if done with the throttle in the
ibLE position. Should time not permit retarding the
throttle, as when flying below 6000 feet, immediate
selection of MaNUAL is recommended upon flame-out,

Revised 1 February 1959

since the possibility of engine surge increases as rpm
decreases. Below approximately 80% rpm, C()mpre%mr
stall may be encountered unless the throttle is retarded.
The incorporation of J65 Engine Bulletin No, 240 pro-
vides the fuel control unit with an avtomatic safeguard
against complete loss of pmwft in the event of throttle
link: age failure. Should such a failure occur, a throttle
positioning bungee sets the fuel control throttle lever
at approximately maximum cruise power setting (from
79 to 89% rpm), thus pmvidin;;, the capability of return
to base. However, caution against the use of MANUAL
fuel control must be observed, since overtemperature
and overspeed is likely because of the constant throttle
setting. For this reason, it is important, upon noting a
power loss, that a check for throttle linkage failure be
made before switching to the manual fuel control sys-
tem. {(Refer to THROTTLE LINKAGE FAILURE, in Section
IL)

MANUAL FUEL CONTROL CHECEK.

A complete check of the manual fuel contrel system
should be made after the replacement of the engine or a
fuel control unic and afrer each periodic maintenance
inspection. Refer to MANUAL FUEL CONTROL SYSTEM, in
Section 11,

PRIMER SOLENOID CHECK.

After periodic inspection or engine change, check starter
primer solenoid operations as follows:
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WARNING

Perform ground check of starter primer sole-
noid at ILE rpm prior to taxiing. Malfunction
of the starter primer solenoid can cause internal
engine damage through “hot spots” or “hot
streaks.” If malfuoction is detected, immedi-
ately secure the engine.

| (a) Engine stabilized at wie rpm. (b) Momentarily
| place emergency ignition switch oN.

————

Do not bold the emergency ignition switch oN

for more than one second since longer opera-
tion can damage the primers and igniters.

. {c) Observe the fuel flow indicator for a decrease of
| approximately 100 pounds.

F:\UTIO

E e,

If fuel flow indicator does nat decrease, secnre
engine for investigation of malfunction.

COMPRESSOR PRESSURE LIMITER
CHARACTERISTICS.
A compressor discharge pressure limiter in the fuel con-
trol system automatically reduces the fuel flow to the
engine whenever the compressor discharge pressure ex-
ceeds its limits. This fuel flow reduction will cause a
gradual reduction in rpm until the compressor discharge
pressure returns to its limits, The fuel flow and rpm
reduction will occur on cold days at high speed, low
altitude conditions and should be recognized by the pilot
to prevent unnecessary concern on his part regarding
proper functioning of the fuel control.
COMPRESSOR STALL,
Compressor stall is a breakdown of the airflow through
the compressor. Rapid throttle advancing injects more
fuel into the combustion chamber than can be utilized
at the existing rpm. Burning this surplus fuel will re-
sult in an increase in combustion pressures and a cor-
responding increase in pressure against the COmpressor
discharge air, causing the airflow breakdown. The stall
reduces the mass airflow through the compressor and
the turbine, thus decreasing the energy available to the
turbine wheel. Continued operation in a stalled con-
dition increases the temperature of the burning fuel and
results in turbine damage and engine failure. Com-
pressor stall may be recognized in flight by one or more
of the following characteristics:

1. Loss of thrust and acceleration.

2. Rapid rise in tail-pipe temperature.
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3. Pulsating, roaring noise accompanied by heavy
vibration,

4. Long flame from tail pipe.
When such conditions are encountered, immediately re-
tard the throttle until the exbaust temperature returns
to normal; then, advance throttle more slowly to the de-
sired rpm,

ACCELERATION AND DECELERATION
FLAME-QUTS,

Acceleration and deceleration flame-outs can result from
a malfunctioning fuel control unit and/or an improperly
rigged throttle. Rapid movement of the throttle will
not cause flame-outs if the fuel control unit is operating
properly and the throttle is correctly rigged. A mal-
function of the fuel control unit can cause either accele-
ration or deceleration flame-outs; while an improperly
rigged throttle, by allowing the cut-off valve to close
when the throutle is retarded to the LE position, can
cause deceleration flame-outs. An acceleration which
causes a rich blowout floods the combustion chamber
with such a rich mixture that the surplus fuel cannot
burn. A deceleration that will cause a lean die-out is
the result of insufficient fuel being supplied to the en-
gine to support combustion. Both types of flame-out
are indicated by loss of thrust and a drop in exhaust gas
temperature. To relight the engine, place the throtile
in the wrr position. If the exhaust gas temperature
continues to decrease, a flame-out has occurred and an
air start is necessary; if no flame-out has occurred, ad-
vance the throttle slowly,

ENGINE NOISE AND ROUGHINESS.

Engine roughness may occur when operating at high
power settings, This trouble usually can be eliminated
by changing the throttle setting or altitude, If the rough-
ness continues at all throttle sertings and aldrudes, it
may indicate some mechanical failure and an immediate
landing should be made.

EXHAUST TEMPERATURE VARIATION.

Exhaust temperatures of jet engines with fixed-area ex-
haust nozzles are affected by outside air temperature, al-
titude and airspeed. These three factors can change singly
or simultaneously, thus causing inconsistent exhaust tem-
peratures for any given rpm. The exhaust nozzle area is
adjustable on the ground by placement of tail-pipe seg-
ments to ensure proper exhaust temperatures, During
flight, no action can be taken by the pilot if the exhaust
temperatures are below the limits. It should be remem-
bered that thrust decreases with reduction in exhaust
temperatures,

Note

In a constant climb, exhaust temperatures may
exceed the maximum limit above 40,000 feet.
Therefore, while climbing above this altitude,
exhaust temperatures should be watched closely
and monitored accordingly with the throttle.
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TURBINE NOISE DURING SHUTDOWN.

The light scraping or squealing noise sometimes heard
during engine shutdown results from interference be-
tween the turbine buckets and turbine shroud. Contact
of the two parts is due to the tendency of the shroud to
shift and distort under varying temperature conditions
as induced by engine shutdown. The scraping is unde-
sirable and may damage either part. To minimize the
scraping, it is necessary to idle the engine for approxi-
mately one minute before shutdown after any high-
power operation (either ground or flight). If, despite
this precaution, heavy scraping does occur on shutdown,
no attempt to restart the engine should be made until
the turbine temperature has dropped sufficiently to pro-
vide adequate clearance between the buckets and shroud
and the turbine wheel clearance has been checked, since
a start attempt might result in destruction of the starter,
If a start must be made when interference is %uspented
an audible check should be made when the engine be-
gins to turn as the starter is engaged, or tachometer in-
dication should be noticed. If the engine does not begin
turping at starter engagement, the start-stop switch must
be moved to sTop immediately,

SMOKE FROM TURBINE DURING SHUTDOWN.

During engine shutdown, fuel may accumulate in the
combustion chamber where heat from the chamber causes
the fuel to boil. (Although a combustion chamber drain
is provided, it may not prevent an accumulation of some
fuel.} Presence of this residual fuel in the engine will
be indicated by emission of fuel vapor or smoke from
the tail pipe or iolet duct, depending on ground wind
conditions. Boiling fuel, indicated by the appearance of
white fuel vapor, is not injurious to the engine but does
create a hazard to personnel since the vapor may ignite
with explosive violence if allowed to accumulate in the
engine or fuselage. Therefore, all personnel should keep
clear of the tail pipe for at least 3 minutes after shut-
down and at all dmes when fuel vapor or smoke issues
from the tail pipe. The appearance of black smoke from
the tail pipe, after shutdown, indicates burning fuel
which will damage the engine and should be cleared.
{Refer to SMOKE FROM TURBINE DURING SHUTDOWN,
Section 111}

ENGINE TAIL-PIPE SEGMENTS,

On turbojet engines equipped with fixed-area exhaust
outlets, the exhaust temperature is a direct indication
of thrust cutput, or power, at a given rpm. As the ex-
haust temperature is increased, the velocxt) of the exhaust
jet is increased and, consequently, engine thrust is in-
creased, It is apparent that although exhaust tempera-
ture should be kept below the maximum operating lmit
to prevent excessive engine wear, it must be held near
the limit to obtain maximum thrust output. In order to
obtain maximum operating exhaust temperature, fail-
pipe segments are added to, or removed from, the aft

Section VI

end of the tail pipe. (See figure 7-1.) These segments
correctly adjust the exhaust outlet area to produce as
nearly as possible the desired stabilized exhaust tempera-
ture at 100% rpm during ground run-up. Fixed area
outlets can be adjusted for only one set of operating con-
ditions; thus, for a majority of operating condidons,
the exhaust outlet will usually be too large or too small
resulting in low or high exhaust temperatares, respec-
tively, When tail-pipe segments are added, increased
thrust will be evidenced on an engine previously operat-
ing with low exhaust temperatares, The initial segments
are installed at the bottom of the tail pipe. As additional
segments are needed, they are installed as symmetrically
as possible on each side of the tail pipe, starting at the
bottom. Initial segment installation begioning at the
top of the tail pipe is not recommended as it will reduce
the down-tail load. Down-tail loading aids nose wheel
lift-off and is a reaction of the force of the jet stream
against the tabs. If these tabs are located at the tap of
the tail pipe, the normal down-tail load is reduced.
When this occurs, nose wheel lift-off speed will be in-
creased. If the tabs are located asymmetrically, a yawing
tendency will be introduced on the take-off roll and the
yawing sensation may be mistaken for that of a dragging
brake.

Note
If too many segments are installed, the EGT
gage may not give a true temperature indica-
tion. Refer to FJ-4 and FJ-4B Maintenance
Handbooks (INAVAER 01-60JKD-502 and
NAVAER 01-60JKE-502) for proper placing
and number of segments,

FUEL SYSTEM OPERATION.

The operation of the fuel system is automatic and re-
quires no tank selection on the part of the pilot, in so far
as internal fuel tanks are concerned. If drop tanks are
installed, turn the fuel transfer switch to TRANSFER im-
mediately after take-off. Due to the aft CG location of
the 150-gallon outhoard drop tanks on some airplanes,®
it is recommended that a landing be made as soon as
possible or the outboard drop tanks be jettisoned if
it is evident that outhoard drop taok fuel will not trans-
fer. This action will preclude an aft CG flight control
problem. If the drop tanks are not installed, the drop
tank fuel transfer switch should be left in the OFF posi-
tion. A manual fuel sequencing switch is provided in
case the automatic sequencing system fails. The emer-
gency fuel transfer switch provides manual selection of
fuel transfer to the forward tank from either the wing

* Airplanes 139531 and subsequent
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or aft fuel tanks. (Refer to FUEL SYSTEM FAILURE, Sec-
tion II1.) When the manual selection option is being
exercised, automatic sequencing for the related tanks
becomes inoperative.

Note

For a mission that requires in-flight refueling,
it is recommended that the fuel in the inboard
(200-gallon) drop tank be retained until after
in-flight refueling has been completed. This
will provide better CG travel characteristics
during the in-flight refueling operation and
will also minimize the refueling time since the
filling rates to the outboard drop tanks and
internal fuel tanks are much greater than those
to the inboard drop tank.

IN-FLIGHT REFUELING SYSTEM OPERATION.
An in-flight refueling system is provided on some air-
planes® to extend the combat radius and the combat air
patrol mission time between landings. A tubular boom,
carrying a probe nozzle, is mounted on the left wing.
Through this probe nozzle, fuel is received from the
tanker and introduced into the airplane’s single-point
refueling system. All fuel tanks can be refilled during
flight. An in-flight refueling operation can be carried
out as follows:
Note

Until a larger oil tank is supplied for all the

engines, mission time is restricted to 5 hours.

On some airplanes,i a 4-gallon capacity oil

tank is installed which increases mission time

to at least 7 hours.

1. Approach the tanker aircraft from the rear and

slightly below the refueling drogue to avoid the slip

TAIL-PIPE SEGMENTS

ACH LARGE SEGMENT
HANGES EXHAUST GAS
TEMPERATURE APPROX- |

' IMATELY 20°C

ACH SMALL SEGMENT
HANGES EXHAUST GAS
EMPERATURE APPROX-
MATELY 10°C.

Fl-4/B-1-41-1

Figure No. 7-1.

*Airplanes 139303 and subsequent
tAirplanes 139471 and subsequent
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stream of the tanker. Line up and stabilize at about
15 feet behind the extended drogue.

2. Before engaging refueling drogue, turn off the
following items to reduce fire hazards: AN/APG-30A
radar system, AN/APX-GB identification system, AN/
ARN-14E omni-range receiver, AN/ARA-25 automatic
direction finder and external hg,hts

3. Increase power about 4 percent and maintain an
even rate of closure {5 to 8 knots}. It is recommended
that closure be made with the drogue slightly above
the probe. Lower the right wing just before contact
to bring the probe into position to meet the drogue
cone. If the engagement is missed, roll out of the wing-
down attitude and retard the throttle for another
attempt,

Note
Rapid rate of closure will move drogue forward
too fast for proper reel-in, thus causing slack
in the hose and resulting in a violent whipping
action which could cause structural damage to
the probe or drogue,

4. Reduce speed to that of the tanker (approximately
190 knots TAS) and fly in formation during the refuel-
ing operation.

Mote

On certain tankers, when the drogue has ex-
tended the proper distance for refueling, an
amber light, located on the left side of the hose
receptacle on the tanker, will illuminate. After
contact is made, the drogue must be reeled in
approximately 10 feet which automatically
turns on the fuel transfer pumps in the tanker.
This is indicated by a green light located on the
right side of the hose receptacle. When the
green light illuminates, the amber light will go
out. The sequence of these indicator lights is
reversed when dropping back to break contact.

5. The pilot notes progress being made during the re-
fueling process by observing the fuel quantity gage.
The refueling rate is approximately 170 to 200 gallons
per minute,

If four drop tanks are being carried and the mission
requires in-flight refueling, it is recommended that, if
possible, the inboard (200- gdil(m) drop tank fuel be
retained until after refueling is compieted This will
mindmize the in-flight refueling time since the filling
rates to the outboard (150-gallon) drop tanks and the
internal fuel tanks are much greater than the rates to the
inboard drop tanks.

? CAUTION i

The drop tank fuel selector switch should be in
the OFF position during in-flight refueling to
provide proper drop tank venting.
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Note
On certain tankers, automartic shutoff of the
valves in the tanker airplane can be detected by
an oscillation of the hose, caused by a decrease
in fuel pressure at the instant shutoff occurs.
Shutoff can also be detected by no further in-
crease on the fuel quantity gage. Prearranged
signals between tanker operator and pilot of
the receiver airplane should be used to provide
a more positive indication.
6. When tanks are full, pilot reduces speed slightly
(approximately 1 percent) to disengage probe from
reception coupling,

E CAUTION §

High rates of separation, when breaking con-
tact, should be avoided to preclude sudden
loads on the tanker hose braking system.
7. Turn on items which were turned off in step 2.

BUDDY TANKER SYSTEM-AIRPLAMES

139531 AND SUBSEGQUENT,

The following information is applicable at such time as

the buddy tanker systeny is released for fleet utilization.

WARNING

Prior to installing buddy tanks on FJ-4B air-

planes, the buddy tank wmml panel must be

installed in the cockpit. Installation of the

tanker control panel will prf,vem the possibil-

ity of a detrimental feedback into the buddy

tanker electrical system if power is applied to

the airplane.
The air refueling tanker prmmon is designed to pro-
vide in-flight refueling from one aircraft to another air-
craft of a similar type. The installation consists bas-
ically of two underwing mounted fuel tanks, the left
tank carrying appmmnntely 344 gallons of fuel and the
right tank carrying about 224 gallons, plus a hose reel
and collapsible drogue unit. The hose reel accommo-
dates approximately 50 feet of hose. The tanker air-
plane’s internal fuel system has been designed to provide
fuel transfer to and from the buddy tanks. During fuel
transfer from the tanker’s internal fuel system to the
buddy tanks, a float-type switch, located in the sump
tank, is set for a low-level limit of 950 pounds to prevent
the transfer of an excessive quantity of internal fuel.
Manifold air pressurization of the buddy tanks, con-
trolled by the inboard (1N8'D) position of the drop tank
fuel transfer switch, located on the left console, permits
buddy tank fuel to flow to the tanker’s internal fuel
system. A forced ejection system, through mechanical
and electrical connections, enables the tanker pilot to
jettison the buddy tanks. Should the need arise, a
guillotine is incorporated to sever the refueling hose
at the reel or fuel from the buddy tanks may be jetti-
soned. Cockpit control of the entire in-flight refueling
operation is maintained from the tanker control panel.
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AIRPLANES 139531
AND SUBSEQUENT

CONTROLS
/-"“‘\
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POUNDS

UGHT

Fl-48=1-43-18

Figure No. 7-2.

TANKER CONTROIL PANEI.

The tanker control panel [figure 7-2 and figure 4-1, sheet
3, of the Supplemental Flight Handbook (NAVAER 01-
60JKD-501A)7} includes a trail—rewind switch (TRAIL—
REWIND), an internal fuel transfer switch (ON—OFF), a
guillotine switch (ON—OFF), a manual refuel—dump
switch (MANUAL REFUEL—OFF—DUMP) and three in-
dicator lights (IN TRANSIT, READY and REFUEL). In
addition to the tanker control panel, a fuel quantity
transfer meter, located within the proximity of the in-
strument panel, and the drop tank fuel transfer switch,
located on the left console, are components of the buddy
tanker system,

TRAIL—REWIND SWITCH. The trail—rewind
switch (TRAIL—REWIND), a guarded two-position toggle
switch, is the main control switch for the buddy tanker
system. Actuating the switch to the TRAIL position re-
leases the drogue and hose and automatically sequences
the in-flight refueling system for preparation of fuel
transfer to the receiver aircraft. Upon completion of
the refueling operations, actuation of the switch to
REWIND automatically secures the complete system.

Note

During normal flight operations, when the sys-
tem is not in use, the trail—rewind switch
should be maintained in the REWIND position.

110

INTERNAL FUEL TRANSFER SWITCH. The internal
fuel transfer switch (ON—OFF), a guarded two-position
toggle switch, permits the tanker pilot to transfer in-
ternal fuel to the buddy tanks by actuating the switch to
ON. Movement of the switch to OFF secures internal fuel

transfer.

Note

® With the gear down, internal fuel will not
transfer to the buddy tanks since the forward
boost pump in the sump tank, which trans-

fers the fuel, is inoperative.

® When transferring internal fuel to the buddy
tanks, the aircraft should be flown in level
flight under one G conditions. This is nec-
essary since the sump tank forward boost
pump is used to transfer fuel to the buddy
tanks. Should the sump tank aft boost pump
become uncovered due to attitude or G forces
during fuel transfer, an engine flame-out will
occur after fuel in the engine feed line is de-

pleted.
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GUILLOTINE SWITCH. The guillotine switch, a two-
position (ON--0FF) guarded toggle switch, is used to
sevee the refueling hose at the reel in the event of an
in-flight hose-reel rewind malfunction. Positioning the
switch to oN severs the mfuelmgﬂ hose, The OFF position
de-energizes the guillotine circuit. Following use of the
guillotine, the guillotine switch automatically secures the
buddy tanker system and should, therefore, remain in
the ON position throughout the balance of the flight.
The guillotine switch will not enmgim the guillotine
when the trail—rewind switch is positioned to TRAIL.
Baring ground handling operations, a ground safety pin
is provided for insertion into a mctptacle on the c}r‘mgue
tank to ensure positive g:,mummg of the guillotine cir-
cuit, With the guillotine circuit g,munded (gmmxd safety
pin inserted), the guillotine is inoperative. Prior to
flight, the ground safety pin must be removed.

WARNING

With the ground safety pin removed, the
trail—rewind switch at REWIND and the pri-
mary bus energized, the guillotine circuit is
operational.

MANUAL REFUEL-—DUMP SWITCH. The manual
refuel—dump switch, a guarded, three-position switch
{MANUAL REFUEL-—OFF—DUMP), is used for manual
refueling or jettisoning buddy tanker fuel from each
underwing tank. When the “switch s positioned  to
puMp, the dump valves open and fuel is jettisoned from
each tank at approximately 200 gallons per minute by
the combined action of pressurized air and the hydeaulic
operated fuel pump in each tank. By positioning the
switch to MANUAL REFUEL, the motor-operated refuel-
ing shutoff valve opens, the refueling lights illuminate,
the hydraulic wpemwd refueling pump starts and fuel
will ﬂuw to the receiver aircraft.

Note
® The mMANUAL REFUEL switch position is
powered through the TratL position of the
trail—rewind switch and is an emergency
fuel transfer feature to be used in the event
of normal sequence failure.
® If a hydraulic system failure is experienced
within the buddy ranker system, actuation
of the MANUAL REFUEL switch position will
permit gravity fuel flow to the receiver
aircraft,
Pwmummg the switch to OF¥ secures either the dump-
ing operation or manual refueling.

INDICATOR LIGHTS. Three push-to-test indicator
lights (xv TRANSIT, READY and REFUELY, located on the
tanker control panel, provide visual indications to the
tanker pilot durm& in-flight refueling operations. Each
indicator light is controlled by the systerm’s automatic
sequencing, dependent upon the sequence stage. All in-
dicator lights incorporate a manual dimming feature.
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IN TRANSIT LIGHT, When the hose reel Is operating,
uawinding or rewinding the hose and drogue, the red
N TRANSIT indicator light will be illuminated. The
light will go out when hose reel action is completed.

READY LIGHT. With the in-flight refueling system
automatically sequenced and the hose fully extended,
an amber rEaby indicator light on the tanker control
panel and on the drogue tank will be illuminated. The

rEADY lights will go out when the receiver aircraft has ¢
engaged and moved the hose forward six feet,

REFUEL LIGHT. When the reapy light goes out, a |
green REFUEL light, mounted on the aft end of the right ¢
buddy tank, illuminates, Indicating that fuel transfer ¢
will begin in approximately six seconds. The refuel |
lights are also illuminated or extinguished through actu-
ation to or from the MANUAL REFUEL switch position.
FUEL QUANTITY TRANSFER METER,

The fuel quantity wansfer meter, located on the right
side of the instrument panel shroud (figure 7-2), is a
component of the buddy tanker system and is a volu-
metric sensing device, calibrated in pounds of fuel. The
meter indicates the pounds of fuel delivered to the
receiver aircraft. Through use of a reset knob on the
meter, the tanker pilot may, at his discretion, manually
reset the meter to zero. Although there is no provision
for indicating the total fuel quantity in the tanker p&k‘i«
age, the tanker pilot may obtain a close approximation
of his remaining tanker fuel by wbtxf&umg the sum
of the total fuel quantity transferred from the known
tank capacity {(provided tanks were full at take-off).
Integral 115,!1{1:1,9; controlled by a two-position ON—OFF
toggle switch (L16HT), located on the face of the fuel
qtmnmv transfer meter, is provided. Electrical lighting
power is routed through the stand-by compass fmd
range indicator hg,hts control switch (4, figure 4-5)
with dimming provisions provided by the instrument
lights rheostat (1, figure 4-5). In this way, independent
lighting and light intensity control is provided for the
fuel quantity transfer meter,

g
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When fuel is transferred from the buddy tanks
to the tanker’s internal fuel system, the fuel
quantity transfer meler will not regisier, Only
the pounds of fuel delivered through the hose
and drogue will be indicated on the fuel quan-
tity transfer meter,

HOSE FLOODLIGHT. The hose floodlighe, located
under the aft end of the drogue rank, provides illumina-
tion of the hose at the runnel entrance so that the re-
ceiver pilot can determine hose take-up. It is powered
from the exterior hghm master switch and is relay-con-
trolled by the position of the trail—rewind switch, Dur-
ing mghx: refueling wperations, when the exterior lights
are illuminated, the hose floodlight is turned on by
positioning the trail—rewind switch to TrRaIL and is ex-
tinguished by positioning the switch to REwIND, There
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is 1o fhmmm% or flashing provision provided, and the
floodlight is Mfmgmshed at all times when the exterior
lights master switch is OFF, regardless of the position of
the trail-—rewind switch,

DROP TANK FUEL TRANSFER SWITCH.

The drop tank fuel transfer switch (27, figure 1-6, sheet
3} is a guarded, three-position toggle swtch which
controls air pressurization to the auxiliary drop tanks
and to the buddy tanks for fuel transfer to the tanker’s
internal fuel system. (Refer to DROP TANK TRANSFER
SWITCH, Section L)

REFUELING SEQUENCE FOR BUDDY

TANKER AND RECEIVER AIRPLANE.

From the tanker control panel, the tanker pilot controls
the in-flight refueling system. Through automatic se-
gmmmgwg the system responds to his controls, presents
operating indications on the tanker control panel and
presents operating indications to the pilot of the receiver
airplane, The trail—rewind switch is, in effect, the heart
of the inflight refueling system and, during normal
operations, the sequence of the system is as follows:

1. Activation of the trail—rewind switch to the
TRAIL position unlocks the drogue, starts the hose reel
to unwind, electrically unfeathers the air turbine blades
in the nose of each tank and illuminates the in transit
control panel light, If night refueling operations are
being conducted, the hose floodlight illuminates, With
the air turbine blades unfeathered, the hydraulic op-
erated fuel pump in the left tank is turned on and
directs fuel flow to the drogue (right) taok. The fuel
-} control valve in the mku airplane’s internal fuel
system automatically closes to prevent buddy tank fuel
from entering the tanker airplane’s internal fuel system.

2. The air-driven hydraulic pump in the drogue
(vight} tank effects hydmum braking action to retard
the hose and drogue extension speed as it reaches the
full trail position (approximately 50 feet). The ready
light on the drogue pylon illuminates, the in transit
mmm! panel light goes out and the ready control panel
light illuminates. The in-flight mfudm& system Is now
prepared for “hookup” by the receiver airplane,

Mote

As the air turbine blades unfeather, the tanker
pilot will notice a slight decrease in airspeed
due to increased drag which is created by the
rotation of the mz?mm blades. The left buddy
tank turbine blades feather and unfeather as
the fuel level control valve in the system actu-
ates. Fuel slosh in the tanks may cause this to
occur without the receiver airplane engaged.

5

3. In making contact with the tanker, the receiver
airplane wﬁm establishes radio contact wuh the tanker
pilot, flies in formation with the tanker, observes that
the ready drogue tank light is illuminated and engages
the receiver airplane’s in-flight refueling boom nozzle
with the refueling drogue. Fol lowing contact, the pilot
of the receiver airplane pushes the drogue and hose
ahead slowly until the ready light on the drogue tank
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pylon goes out and the refuel light is iluminated. After a
siv-second time delay, fuel from the tanker airplane's
in-flight refueling system will commence to flow to the
receiver and will continue to flow as long as the refuel
light is illuminated, or until the system fuel is depleted,
contact is broken, or until the tanker pilot closes the
motor-operated wfuelmg shutoff valve by actuating the
trail-—rewind switch to REWIND.

4. As the pilot of the receiver airplane pushes the

drogue and hose ahead approximately 6 feet, the hose
rewind action illuminates the drogue tank refuel light,
turns out the ready light, illuminates the control panel
refuel light, turns out the ready light and routes electrical
power to the thermal time delay switch, Following a
six-second delay, the thermal time delay switch opens the
motor- {)pcmted refueling shutoff valve, directs the hy-
draulic fluid to turn on the hydraulic operated refueling
pump and stares fuel flow from the ¢ drogue tank of the
tanker airplane.

MNote

If hose rewind action is insufficient to actuate
the normal system sequence, or if a system
malfunction is experienced during in- ﬁx@;ht re-
fueling, the tanker pxh)t may select the MANUAL
REFUEL switch pummn to permit fuel flow to
the receiver airplane. Fuel flow will be main-
tained thmu%h this system selection until the
switch is positioned to OFF or the receiver air-
plane breaks contact,

5. While in-flight refmlitw is progressing, the tanker
pilot observes the fuel quantity transfer meter and re-
ports fuel trapsfer information to the receiver pilot
Should the tanker pilot desire to augment the buddy
tanks’ fuel qumxtiry and thereby transfer internal fuel
from the tanker airplane dmmgh the buddy tanks to the
receiver airplane, actuation of the internal fuel transfer
switch to o will allow the forward boost | pump in the
sump tank to transfer fuel to the drogue (right) rank
Upmx wmpfetmn internal fuel transfer will iw smuwd
by positioning the internal fuel transfer switch to oFF.

Mote

If the sump level reaches 950 pounds, internal
fuel transfer will automatically be discontinued
through the action of a low-level control switch
incorporated in the sump rank, if the drop
tanks are not being refueled.

I)mm;, periods of radio silence, the receiver airplane’s
pilot, by observing his fuel quantity gage (fuel gage
reads switch to ToTALY, will be provided with a close
approximation of the total fuel raken aboard.

6. Upon completion of in- ﬂx;,ht refueling, the ranker
pilot should inform the receiver pilot by radio so that
refueling contact can be broken. The receiver airplane
pilot must take imumediate action to smoothly break con-
tact, d‘«()}dlﬁé) a high rate separation that will cause sud-
den loads to injure the tanker’s hose and reel. As contact
is broken and fuel flow ceases, an automatic sequence
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takes place. The drogue moves to the TRAIL position, the
refuel drogue tank light goes out, the ready drogue tank
light illuminates, the retueimg pump turns off, the
maotor-operated refueling valve closes, the REFUEL control
panel light goes out and the READY control panel light
illuminates.

7. Upon completion of all refueling operations, the
tanker pilot secures the buddy tanker system by position-
ing the control panel trail-—rewind switch to REWIND,
The system’s antomatic sequencing (the reverse of the
TRAIL sequence) takes over to shut down and secure the
system. The left tank turbine blades electrically feather.
The tanker's internal fuel system’s fuel level control
valve opens, Hydraulic pressure from the turbine-driven
hydraulic pump in the drogue (right) tank starts hose
reel rewind action. This rewind action automatically
illuminates the 1N TRANSIT control panel light, turns off
the READY control panel light and rturns out the ready
drogue tank light. When the hose is rewound and the
drogue is engaged in its stowed and locked position, the
drogue (right) tack air turbine blades electrically feather
and the 1N TRANSIT control panel light goes out. If night
refueling operations are being condacted, the hose flood-
light goes out. The in-flight refueling system is now
completely secured,

Note

During the rewind phase, the tanker pilot will
notice that the air turbine blades of the left
tank will feather first. This is the normal se-
quence. The left tank turbine powers only its
hydraulically operated fuel pump, while the

drogue {right) tank turbine powers not only

the hydraulic operated fuel pump but also the

action of the hose reel.
PREFLIGHT INSPECTION OF BUDDY TANKS.
Prior to flight, the buddy tanks should be visually in-
spected to ensure proper in-flight operation as follows:

1. Inspect tanks for damage or leakage.

i 2. Check both tanks for proper connection of fuel,
(| air and electrical fittings.

o

3. Check both tank reservoir air storage bottles for
proper charge, 1900 (£25) psi

4. Check reel accumulator for proper charge, 1250

| (*25) psi.
5. lnspect drogue and drogue tunnel area,

| 6. Check guillotine for explosive charge and elec-
| trical connection,

7. Ensure installation of cartridges in both ejector
| racks,

8. Visually check both tanks for fuel quantity.

9. Check all access plates on the tanks and associated
| pylons for security.
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10. Inspect turbine blades and guard ring.

11. Remove ground safety pin from drogue tank
guillotine grounding circuit,

12, Remove ground safety pins from tank support
pylons.
NORMAL OPERATION FOR IM-FLIGHT
REFUELING (TANKER AJIRCRAFTY.
Recommended airspeed range is 260 to 300 KIAS for
normal refueling operations. Maximum altitude for re-

fueling is 36,000 feet. Tanker pilot procedure is as
follows:

1. Battery-generator switch to BAT. & GEN.

2. Tanker control panel trail-—rewind switch to
TRAIL.

MNote
The v tRANSIT indicator light (red) will

illuminate as the hose and drogue unreels to
the TRAIL position; then, the light will go out.

3. rEADY indicator light will illuminate (13 TRAMNSIT
light out).
Note
With the reapy indicator light (amber) illu-
minated, the in-flight refueling system is ready
to provide fuel to the receiver aircrafe,
4. Establish radio contact with receiver aircraft.
5. Following in-flight refueling contact by the re-

ceiver aircraft: (a) The REFUEL indicator light (green)
will illuminate (READY light out).

Note
® If tanker pilot desires to transfer internal
fuel to the receiver aircraft, place internal
fuel transfer switch to on position. When
transfer is completed, return to OFF position.
® Internal (sump) fuel will not transfer be-
low 950 pounds.

T P

&AUHON

o,

When transferring internal fuel to the buddy
tanks, the aircraft should be flown in level
flight under one G conditions. This is necessary
since the sump tank forward boost pump is
used to transfer fuel to the buddy tanks. Should
the sump tank aft boost pump become uncov-
ered due to attitude or G forces during fuel
transfer, an engine flame-out will occur after
fuel in the engine feed line is depleted.
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(b} The tanker pilot should advise the pilot of the
receiver aircraft as to the fuel guantity transferred
{transferred fuel quantity information available from
the hmi qwmm transfer meter) so that refueling con-
tact will be “broken off” when the desired quantity is
mbmmmi‘;

Note

The tanker pilot can stop the fuel flow to the
receiver aircraft at his discretion by actuating
the trail—rewind switch to the rRewiND posi-
tion. This will close the motor-operated refuel-
ing shutoff valve in the drogue tank and stop
f:hr: hydraulic-driven fuel pump@ in both buddy
tanks., At this point, the reel starts a rewind
amﬁim‘x The receiver aircrafr will be drawn to-
ward the tanker at a rather high closure rate
until breakaway is accomplished,

6. Following breakaway of receiver aircrafe, the
rREADY indicator light will illuminate (REFUEL light out).

Mote

For in-flight refueling of addidonal aircraft,
repeat steps 4. through 6.

7. Upon completion of refueling operations, proceed
as follows: (a) Place trail—rewind switch to REWIND.
{b) The v TRawsIT indicator light (red) will illaminate
{rrapy light out). (c) When the 1v TrRANSIT indicator
light goes out, the system is secured.

WORMAL OPERATION FOR IN-FLIGHT
REFUELING (RECEIVER AIRCRAFTY.

1. Prepare for in-flight refueling operations. Secure
electrical, electronic and radio equipment not required
for flight and illuminate the fixed reticle of the Mark 8
Mod 8 sight unit. {Refer to AIRCRAFT FIRE CONTROL
SYSTEM CONTROL BOX, in Section IV of the Supplemental
Flight Handbook (NAVAER 01-60JKD-501A).}

2. bet variable reflector knob on sight unit to —60
mils {maximum counterclockwise deflection).

3. Place fuel gage reads switch to TovAL to indicate
the approximate quantity of tanker fuel received,

4. Place drop tank fuel transfer switch to OFF to
provide proper venting of inboard and outhoard drop
tanks.

5. Establish radio contact with the tanker.

6. Reduce speed and approach the tanker from the
rear to within 20 to 30 feet of the drogue with the gun
sight pipper on the tanker reference mark. Observe that
the tanker READY light is on (refueling system ready for
operation).

Note

The tanker reference mark is located outhoard
of the wing fold, and the tanker overrun angle
reference stripe extends from the center of the
fairing of the inboard store station pylon to the
wing trailing edge.
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7. Maintain the gun sight pipper on the reference
mark and close on the tanker until the probe is within
10 to 15 feet behind the drogue.

8. Trim the airplane about all axes. Anticipate a right
rudder and right wing down trim requirement,

9. While maintaining lateral alignment on the refer-
ence mark, vemul}y align the probe with the drogue.
Note the visual intercept between the tanker reference
mark and the vertical mil scale of the gun sight. Receiver
contact elevation has now been established.

10. Increase power to obtain a closure rate of 2 to 4
knots, maintaining lateral and vertical alignment on the
tanker reference mark with the gun sight.

MNote
I‘)uring probe-drogue closure, maintain the
wings level (parallel to the tanker) and, if

necessary, skid the airplane slightly to maintain
lateral alignment,

11. Maintain the closure rate (2 to 4 knots) until
contact is established or the overrun angle is reached.

LAUT el

S

If the tanker overrun angle reference &mpc
aligns with the receiver pilot's line of vision,
contact has been missed, Reduce power slighty
and allow the receiver aircraft to slowly back
away from the tanker, MAINTAIN ALIGN-
MENT, but quickly observe the probe-drogue
position to note whether the drogue passed
above or below the probe during closure. Re-

align the receiver aircraft to 10 to 15 feet be-
hind the drogue. In rough air, recalibrate pmr
to each engagement attempt. In smooth air,
correct the vertical alignment 20 mils {equiva-
lent to approximately one foot vertical distance
at the drogue) in the proper direction and
attempt another engagement. It should be
noted that in rough air only an estimate of the
proper vertical mil reference can be made due
to continuous random movements of the
drogue and the receiver airplane.

12. After contact is established, fly the drogue for-
ward uatil the rREFUEL light on the drogue tank illu-
minates.

MNote
® Approximately 6 feet of hose must be rewound
to open the motor-operated refueling shutoff
valve, turn on the xeiueimg, pump, turn out the
READY light, illuminate the REFUEL light and
commence refueling operations. This sequence
is reversed when contact is broken.

® Too high a rate of closure will move the drogue
ahead too fast for proper reel-in so that slack
in the hose will result in a violent whipping
action which can cause structural damage to the
probe or drogue.
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13. Reduce speed to that of the tanker and fly in

formation during the refueling operation.
Note

If both inboard and outboard drop tanks are
being carried and the mission requires in-flight
refueling, it is recommended that, if possible,
the inboard (200-gallon) drop taok fuel be
retained until after refueling is completed. This
will minimize the in-fight refueling time since
the filling rates to the onthoard drop tanks and
to the internal fuel tanks are greater than those
to the inboard drop tank.

14, When advised by the tanker that refueling has
been completed, break contact slowly by reducing speed
slightly to disengage the probe from the drogue. Main-
tain alignment on the reference mark with the gun sight

while disengaging.

% CAUTION %

High rates of separation should be avoided,
when disengaging, to preclude sudden loads on
the tanker hose and reel.

15, Turn on the items which were secured in step 1,
set the vertical reflector knob on the sight unit to the
zero detent to ensure illumination of the gyro reticle
image and, if not required, secure the Mark 8 Mod §

sight unit,

FUEL TRANSFER FROM BUDDY TANKS
TO TANKER'S INTERNAL FUEL SYSTEM.

1. Place fuel gage reads switch to TOTAL,

CAUTION

During fuel transfer from the buddy tanks to
the tanker's interpal fuel system, the fuel
quantity transfer meter will provide »o indica-
tion as to the fuel quantity transferred.

Revised 1 February 1959
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Section VH

Check trail—rewind switch in REwIND position,

Note

The trail—rewind switch must be positioned to
rEWIND during fuel transfer from the buddy
tanks to the taoker's internal fuel system in
order that the internal fuel level control valve
will remain open to permit fuel flow, With the
trail—rewind switch at TRAIL, the internal fuel
level control valve is closed.

Place drop tank fuel transfer switch on left con-
to INB'D position.

MNote

Manifold air pressurization of the buddy tanks
causes fuel to flow into the internal fuel system

at the normal drop tank rate,

P g
Rt

CAUTION

While internal fuel is being transferred to the
buddy tanker package, the aircraft should be
flown only in level flight under one G condi-
tions. This Is necessary since the forward boost
pump is used to transfer the fuel to the drop
tanks and, should the aft boost pump become
uncovered due to attitude or G forces, an en-
gine flame-out would occur after the fuel in the
feed line was depleted.

Observe fuel quantity gage for increase in TOTAL
quantity,
Upon completion of fuel transfer, position drop

tank fuel transfer switch to OFF,

T14A
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FUEL JETTISONING FROM
BUDDY TANEER SYSTEM.
With the trail-—rewind switch positioned at REWIND,
buddy tanker fuel may be jettisoned throngh selection
of the puMp position of the manual refuel-—dump
switch located on the woker control panel. Selection of
the pUMPp position automatically causes the fuel jettison-
ing system to sequence. Returning the dump switch to
oF¥ stops fuel jettisoning and automatically secures the
system. During an in-flight emergency, fuel from the
tanker’s internal fuel system may be jettisoned to its
fow-level limit of 950 pounds by positioning tanker
controls as follows:

OA. Internal fuel transfer switch on.

1, Trail—rewind switch to REWIND.

1A, Maoual refuel-—dump switch to pume,

WARNING

With the battery-generator switch in the BAT, &
GEN position {primary bus energized) and the
trail-—rewind switch positioned to REWIND,
fuel from the buddy tanks will be jettisoned
(either on the ground or during flight) by
actuation of the manual refuel—dump switch
to pume. During ground operations, gravity
fuel flow will occur.

Note

Through solenoid action, the dump valve in
each tank opens, the internal fuel level control
valve closes and the alr turbine blades elec-
trically unfeather and start the hydranlic oper-
ated fuel pump in each tank. As the air turbine
blades unfeather, the tanker pilot will notice a
slight decrease in airspeed due to the increased
drag created by the rotation of the turbine
blades. Fuel will be jettisoned through the
dump valves at approximately 200 gallons per
minute per tank, Fuel rank collapse is pre-
vented by armospheric air entering the tanks
through the dive vent check valves of the vent
systenm,

2. Upon completion of fuel jettisoning, position the
dump swirch to OFF,

Mote
When the dump switch is positioned from
DUMP to OFF, the dump valves close, the in-
ternal fuel level control valve opens and the
air turbine blades electrically feather, turning
off the hydraulic operated fuel pumps. Fuel
jettisoning ceases and the system is secured.
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EMERGENCY OPERATIONS OF
BUDDY TANKER SYSTEM.
HOSE REEL MALFUMNCTION. If a malfunction should
occur in the hose reel or in the buddy tanker hydraulic
systern during io-flight refueling operations, or should
the receiver airplane be unable to actuate the automatic
system sequencing through hose rewind action, proceed
as follows:

1. Retain the trail-—rewind switch at TRAIL.

2. Place the manual refuel-—dump switch to MaNUAL
REFUEL,

Mote

Actuation of manual refuel-dump switch to
the MANUAL REFUEL position will cause the
motor-operated refueling shutoff valve to open,
the hydraulic-operated fuel pump to turn on,
the refuel lights to illuminate and fuel to flow
to the receiver airplane, If a malfunction of the
refueling pump has occurred, fuel will transfer
to the receiver airplane through gravity flow.
(Refer to REFUELING PUMP MALFUMNCTION,
in this section.)

3. Upon completion of fuel wansfer, position the
manual refuel—dump switch to oFr.

4. Place trail—rewind switch to REWIND to secure
the buddy tanker system.

5. Upon completion of flight, report malfunction as
a “vellow sheet” entry for investigation and correction,
If a malfunction should occur in the hose reel, during

rewind operations, and it becomes necessary to jettison
the hose and drogue, proceed as follows:

1. Place the trail—rewind switch to REWIND,

Note
The trail—rewind switch must be in the RE-
WIND position so that the guoillotine circuit
can be activated.

[l

Place the guillotine switch to on.
Mote
Guillotine action will sever the hose at the reel
and wummnm!ly cause the drogue (right)

tank air turbine blades to electrically feather,
thereby securing the system.

WARNING

Following use of the guillotine, conduct the
remainder of the ﬂtg,m with the guillotine
switch in the on position. DO NOT REPOSI-
TION GUILLOTINE SWITCH TO OFF. If
the guﬂiotmc switch is repositioned to OFF, it
will reactivate the rewind mechanism which
will operate indefinitely since the securing fea-
ture of the drogue has been jettisoned by
guillotining,
3. Upon conclusion of flight, report malfunction as
a “yellow sheet” entry for investigation and correction.
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REFUELING PUMP MALFUNCTION, If a malfanc-
tion should occur in the dmgam tank refueling pump
during in- ﬁlg&hf mfuelmg operations, fuel will transfer
to the receiver airplane through gravity flow. Gravity
flow will be at a reduced rate, but this rate can be in-
creased through utilization of buddy tank pressuriza-
tion. Actuation of the drop tank fuel transfer switch,
located on the left console, to the 1NB'D position will
pressurize the buddy tanks and thereby increase the fuel
fow rate.

MNate

As long as the trail—rewind switch is posi-
tioned to TraIL, the fuel level control valve in
the tanker's internal fuel system will be closed
and no fuel will be transferred to the tanker’s
internal fuel system.
EMERGENCY DUMPING OF
TANKER INTERNAL FUEL.
During an in-flight emergency, fuel from the tanker’s
internal fuel system may be jettisoned to its Imv level
limit of 950 pmmdz, in the following manner:

1. Tratl—rewind switch to REWIND.

MNote
By maintaining the trail—rewiad switch in the
REWIND position, the internal fuel level control
valve remains open to permit fuel flow from
the internal forward fuselage (sump) tank
to the drogue tank when the intermal fuel
transfer switch is positoned to om.
1A, Manual refuel—dump switch to orr (following
completion of buddy tank fuel jettsoning).

2. Fuel control switch to AUTOMATIC,

Mote
By positioning the
AUTOMATIC, all internal fuel will be directed to
the forward fuselage (sump) tank.

fuel control switch to

3. Fuel gage reads switch to sume.

4, Internal fuel transfer switch to on.

116

NAVAER 01-60JKD- 501

s»wmwm.mﬂwww

ﬁAUNON}

When transferring internal fuel to the buddy
tanks, the airplane should be flown in level
flight under one G conditions. This is necessary
since the sump tank forward boost pump is
used to transfer fuel to the buddy tanks. Should
the samp tank aft boost pump become vncov-
ered, due to attitude or G forces during fuel
transfer, an engine flame-our will occur after
fuel in the engine feed line is depleted,

5. Observe fuel quantity gage for decrease as tanker
package fills at approximately 160 pounds per minute
{25 gpm).

6. Internal fuel transfer switch to oFF (when tanker
package is filled).

7. Manual refuel-—dump switch to pump. (Refer to
FUEL JETTISONING FROM BUDDY TANKER SYSTEM in
this section.}

8. Repeat steps 1. and 4. through 7. until tanker’s
internal fuel is jettisoned to a safe lmit

Note

The low-level limit control valve in the suMP

tank will automatically discontinue fuel trans-

fer to the buddy tanks when the sump level

reaches 950 pounds.
JETTISONING FUEL TANKS OF BUDDY TANKER
SYSTEM. Two explosive cartridges are installed within
each buddy tank pylon and are electrically fired when the
tanks are jettisoned. By depressing the button marked
STORE & TANK JETTISON (13, figure 1-6) or by
pulling the emergency stores release handle marked JET
EXTL STORES (14, figure 1-6), the tanker pilot can
jettison the buddy tanks. Through actuation of either
tank jettisoning selection, the explosive cartridges will
electrically fire and the tanks will be forcibly detached.
{Refer to EMERGENCY STORES RELEASE CONTROLS, in
Section I, and SPECIAL STORE JETTISONING, in Section IV
of the Supplemental Flight Handbook (NAVAER
01-60JKD-501A).7
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Section VIl
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Not applicable to this airplane.
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Section X

INTRODUCTION,

Except for some repetition necessary for f:mphasi‘s,
clarity or continuity of thought, this section contains
only ‘those procedures that differ from or are in addi-
tion to the normal operation procedures covered in Sec-
tion II. The FJ-4 and FJ-4B are basically not all-weather
airplanes as no wing or tail de-icing equipment is pro-
vided. However, no trouble should be encountered while
flying through weather except in extreme icing con-
ditions,

MIGHT FLYING.

Night flying should present no unusual problems as
cockpit glare has been reduced to a minimum. In addi-
tion to the procedures listed in Section II, make the
following checks:

1. Check and adjust all cockpit, interior, exterior and
navigation lights.

SUNRISE-SUNSET vs,

Figure No. 9-1.

*Airplanes 143493 and subsequent and airplanes

Revised 15 Jonuary 1958

Mote

On some airplanes,® the longitudinal trim
wheel on the stick gnp is illuminated when
the [mdmg gear handle is positioned to pownN;
the light is extinguished whea the handle is ve.

2. Carry flashlight for emergency cockpir lighting.
Figure 9-1 indicates the difference between sunrise and
sunset on the ground as compared to various altitudes.
This information may be useful in planning a night
flight.

INSTRUMENT FLIGHT PROCEDURES.

Some phases of instrument flight, such as descending,
radio range orientation, holding and go-around, will re-
duce range. These factors should be considered when
instrument flight is necessary. Flight characteristics and
stability of the airplane are satisfactory for instrument
flights.

INSTRUMENT TAKE-OFF,

1. Visaally line up airplane on runway and allow ait-
plane to roll ahead a few feet to align nose wheel with
tunway.

2, Set gyro with runway heading. Place gyro switch
in sLAavED. (Refer to POLAR PATH COMPASS SYSTEM,
Section IV.)

3. Turn pitot heater ON,

4, Hold brakes and advance throttle to take-off
thrust,

5. Check instruments,

6. Release brakes; maintain heading with brakes un-
til rudder becomes effective.

7. When air-borne, establish a safe rare of climb.
8. Place landing gear handle Up.
9. Place flap handle up at safe airspeed and altitude,

having Service Chonge No. 481 complied with
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JET PENETRATION AND

IAS 250 knots
rate of descent
4000 feet per minute

Speed brakes extended
power reduced to 73% rpm (FJ-4)
or 77% rpm (FJ-4B)

Penetration turn

30° banked

descending turn J:\ jgy

i
iV
Speed brakes retracted
No s dapproximately 500
-~ feet above high
cone altitude.
IAS 250 knots N 3 IAS 220 knots
—— 73% rpm

=y
e

‘_-_.\‘Q

7
—:'-_Q\__
. »--‘ . HIGH CONE
M‘I Turns at high ey
rates of descent become progressively %
more difficult to control when the an-

gle of bank increases above 30 de-

grees.

Accomplish landing Descend to Minimum
or

Altitude

xecute emergency pull-up. IAS 130 to 140 knots LOW
80 to 82% rpm flaps CONE
down speed brakes as
desired

Consult the Pilot’s Handbook—Jet

for the current approach to your
destination

_“UHF RBN
VAR or VOR
RANGE '

FI-4/B-1-93-9A

Figure No. 9-2. (Sheet 1}

Revised 15 April 1958
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INSTRUMENT APPROACH

Section IX

«NITIAL PENETRATION 20,000 feet

NOTE:
Average fto initial approach:

Time: 5 minutes Fuel: 125 Ib(FJ-4}
- or 150 Ib (FJ-4B)

Average for range approach
Time: 6 minutes Fuel 210 Ib (FJ-
or 250 Ib (FJ-4B) -

Maintain altitudes assig
_ in reference to JAL ch

Speed brakes

as required Prior to performing rapid descent,
Na. . turn o Ishield anti-ice and
AL  car windshield defrosting

. Descend to procedure
tumn altitude.

A L o . - Produ@ h;rn'
d khst, | = - r
:::r':gv::ﬂ_:. e . . 1AS 220 knots.

Figure No, 9-2. (Sheef 2)
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INSTRUMENT CLIMB.
1. Trim for climb speed,

2. Limit angle of bank to 30 degrees,

INSTRUMENT CRUISING FLIGHT.

Avoid violent or abrupt maneuvers. The attitude hori-
zon indicator, R ML, turn-and-bank indicator and altim-
eter offer the guic ke% airplane attitude check; however,
all instruments should be observed to obtain a reliable
indication of the conditions. When it is necessary to
transfer from visual to instrument flight, proceed as
follows:

1. Shift to instruments and be steadied down well
in advance to entering IFR conditions,

2, If IFR conditions are inadvertently or usexpect-
edly entered, remain in or quickly assume level flight.
Remain :Bfmm;ht and level for at least one minute to be-
come adjusted to IFR conditions before making any
MAneuvers,

SPEED RANGE.

The best speed ranges for individual ﬂi;,,hts are gov-
erned by the nature of the flight and weather conditions.
In moderate to severe turbulence, safe instrument flight
is difficult at high speeds, In smooth air, the speed range
depends on altitude, range and pilot preference.

NAVIGATIONAL EQUIPMENT.

The reliability of the navigational equipment is not
seriously affected by electrical static or precipitation.
Therefore, no instrument problems should be encoun-
tered when flying through adverse weather. The range
of the navigational equipment will be increased with
altitude,

HIGH PERFORMAMNCE
PEWNETRATION DESCENTS,

T
N m;??

CAUTION

caumon |

On engines not mwr‘pmmting J65 Engine Bul-
tetin INo, 111, avoid steady state in-flight op-
eration in the 60% to 80% rpm range except
when actually required by operational necessity,

The px-ﬁm.wy objective of the high performance pene-
tration is to descend rapidly, as well as safely, thmugh
instrument conditions and bring the airplane into po-
sition for an instrament or contact approach. The mpxd
descent of the penetration has the advamagu of requir-
ing less fuel and passing through i zung levels in & mini-
mum amount of time, The penetration is commenced
following the arrival over the homing i”actlﬁty and a
penetration based on the pattern as described io figure
%-2 provides a comfortable instrument flight attitude,
an optimum two-plane formatdon letdown and a descent
within the recommended airspeed range for flight in
turbulent air.
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HOLDING.

Fuel f:()mumprmxl at minimum power for level flight is
the most important factor in hc:xidmg If the holding
period is to be abnormally long, it will be to your ad-
vantage to request clearance to hold at the highest prac-
tical altitude. (Refer to HOLDING, Section 1L}

INSTRUMENT APPROACHES,
RADIO RANGE LETDOWIN. For a typical radio range
approach, see figure 9-2.

GROUND CONTROLLED APPROACH. (See figure
9-3.} To avoid confusion, the pilot should be familiar
with the standard R/T basic phraseol ogy for GCA. Tt is
important that the GCA controller’s instructions be
followed,

Prior to approach, proceed as follows:
1. Check communications for proper operation,
2, Check gyro synchronized on SLAVE D.G.
3. bet altimeter {controller’s reading) accurately.
4, Be prepared to change heading and altitude im-

mediately in the event of communication failure or
emergency.

On final approach, proceed as follows:

1. Check communications with final controller,

2. Use caution not to use microphone button since ac-
knowledgment of instructions is not made on the final
approach,

3. Maintain final approach airspeed given to con-
troller.

4. Do not overcontrol when making corrections to
course and altirude,

5, Be prepared for wave-off in the eveat of commu-
nication failure, missed approach or possible emergency.

MISSED APPROACH GO-AROUND. In case of missed
approach, proceed as follows:

1. Advance throttle to 100% rpm.

2. Move speed brake switch to v, (Return switch to
neutral position after speed brakes are fully retracted.)

3. Move landing gear control to wp after rate of
climb is established,

4. Raise wing flaps above 150 knots.

ILING.

Avoid icing conditions whenever operational require-
ments permit. Ice will normally adhere to the wind-
shield, leading edges, the engine air intake and the
forward portion of the drop tanks. Altitude should be
changed immediately upon the first sign of ice acen-
mulation, The resultant drag and weight increase asso-
ciated with airplane icing acts to reduce the airspeed
and to increase the power requirements with a constant
reduction in range,

Revised 15 Jonvuary 1958



NAVAER 01-60JKD-501

WARNING

Heavy ice accumulation can cause the stalling
speed to greatly increase; therefore, extreme
caution must be exercised when landing under
such conditions.

Ieing of the engine air intake area is an ever present
possibility during operation in weather conditions when
the temperatures are near the freezing point. A reduc-
tion in rpm with a loss of thrust {no mechanical diff-
culties present) can indicate engine icing. A major rise
in tail-pipe temperature with a decrease in thrust is one
of the normal indications of compressor inlet guide
vane icing. Flight within cloud formations during
icing conditions can result in icing of the fuel control

Revised 15 April 1958
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pressure pickup. In this case, ice builds up on the inlet
guide vanes and blocks the small holes to the fuel con- -
trol pressure xcmmg line so that a power loss of ap-
pmxtmawlv 15% rpm will result and cause a decrease
in the tail-pipe tempnmmra and fuel flow, When this
occurs, notmal engine operation may be regained by
unergmg from the clouds or by desc Cndmg 1IN0 WArmer
air. If a prescribed course and altitude must be main-
tained, or if the power loss becomes excessive, manual
fuel control should be selected so that the fuel altitude
compensating circuit is by- pa»scd and power is regained,
{Refer to ENGINE FAILURE, in Section IIL)

DS Ney

{ CAUTION g

A g
e

A
Retard throttle prior to moving the fuel con-
trol switch at altitude, since it takes several
seconds for the system to stabilize,

;mmw‘wmwwmmw‘wwm

i
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WARNING

If icing conditions are encountered and tail-
pipe temperatare increases, the throttle should
be retarded immediately and an effort made to
leave the icing area. Low airspeed and high
engine rpm are most conducive to engine icing,

Avoid atmospheric icing conditions whenever feasible,
It is recognized that the most proficient weather fore-
cast cannot always predict accurately just when or where
icing may be encountered. However, many areas of
probable icing conditions can be avoided by careful
flight planning that wtilizes available weather informa-
tion. Whenever possible, avoid take-offs when the tem-
perature is between —10°C (14°F) and 5°C (41°F) if
fog is present or the dew point is within 4°C (7°F) of
the ambient temperature. These are the conditions under
which engine icing can occur without wing icing, Should
it be necessary to take off into fog or low clouds, when
temperatures are at or near freezing, obtain a higher
than normal climb mmpeed before entemng the clouds
as an additional precaummx Then, if icing is present,
wing icing will also be present and will provide an
indication of the ddugel If icing is encountered, take
the following action immediately:

1. Place windshield anti-icing switch to ANTIICE,

2. Place windshield momentary contact defrost switch
to DEFROST for desired airflow and release to HoOLD.

3. Maintain a close watch on tail-pipe temperature,

If icing conditions are encountered during ﬂight at
freezing atmospheric temperatures, immediate action can
be taken as follows:

1. Change altitude rapidly by climb or descent in
layer clouds or vary course to avoid heavy cloud forma-
tions,

2. Reduce airspeed to minimize rate of ice build-up.

Revised 15 Jonuary 1958
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3. Maintain close watch on exhaust temperature and
reduce engine rpm as necessary to prevent excessive ex-
haust temperature,

T A

DN

Do not reduce airspeed by flaps or other means
of drag as ice will collect on the exposed
surfaces, Airframe icing will seldom be en-
countered above 30,000 feet.

FLIGHT IN TURBULEMCE
AND THUNDERSTORMS.

Mote

In rainy weather, the windshield anti-icing sys-
tem can be used for rain removal at landing ap-
proach airspeeds.

Avoid flight through thunderstorms whenever possible
by using available weather information. It is necessary
that you become familiar with the strength and flight
characteristics of the airplane and with certain obvious
effects—the reactions of the airplane, motions or acceler-
ations to which you are subjected and the behavior of
flight instruments—in order to fly safely in turbulent
air. In severe turbulence you will experience:

1. Great difficulty in maintaining steady, straight
flight,

P

Violent accelerations in various directions,

Difficulty in reaching controls or objects in cockpit.

Objects not properly secured being tossed about.

Violent pitching, rolling and yawing motions.

. Unavoidable large changes in indicated aldrudes.
7. Erratic fluctuation of flight instruments utilizing

static air sources.

<

[E NV N

In moderate turbulence, changes in altitude are not vio-
lent but you may have some difficulty in reaching for
controls or other objects in the cockpit. Some changes
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NAVAER 01-60JKD-501 Section IX

BEFORE ENTERING AIRPLANE,

1. Remove all protective covers as soon as conditions
will permit.

in indicated altitude are unavoidable and instruments
utilizing static air sources fluctuate but the effects are
not as pronounced as in severe turbulence.

To prepare for penetration, proceed as follows:

1. Establish best penetration speed. [Refer to FLIGHT
LIMITATIONS IN TURBULENT AIR, Section V of the Sup-
plemental Flight Handbook (INAVAER 01-60JKD-
S01AY.}

2. BSecure all loose equipment.

3. Check that safety belt is tight and shoulder harness
locked.

4. Tarn pitot heater oN.

5. Turn off any radio equipment rendered useless by
static,

6. At pight, turn on cockpit floodlights.

While in the storm, proceed as follows:

1. Maiatain power setting and pitch attitude through-
out the starm, Hold these constant, and the airspeed
will remain constant, regardless of the airspeed indica-
tor. If lghtning is prevalent, turn on cockpit floodlights.

Note
A heavy rain, by partial blocking of the pitot
tube pressure head, can decrease considerably
the indicated airspeed reading.

2. Devote all attention to ﬂymg the airplane.

3. Expect turbulence, precipitation and lightning. Do
not allow these conditions to cause undue alarm.

4. Maintain attitude. Concentrate on remaining level
by reference to the attitude gyro.

5. Maintain original heading. Do not make turns un-
less absolutely necessary,

6. Do not chase the airspeed indicator, since doing
so will result in extreme airplane attitudes. If a sudden
gust should be encountered while airplane is in a nose-
high attitude, a stall might easily result.

7. In order to minimize the stress imposed on the air-
plane, use as little longitudinal control as possible to
maintain your attitude,

8. The altimeter may be unreliable in thunderstorms
because of differential barometric pressure within the
storm. A gain or loss of several thousand feet may be
expected.

Note

Altitudes between 10,000 and 20,000 feet are
usually the most turbulent areas in a thunder-
storm. The least turbulent areas will be below
6000 feet and above 30,000 feet. Therefore, if
flying at an altitude near 30,000 feet or over
mountainous terrain, altitudes in excess of
30,000 feet are recomnmended for penetration.
However, if flight is at an altitude close to
6000 feet and over known flat terrain, it would
be more desirable to let down to 6,000 feet
instead of climbing to 30,000 feet or more.

COLD WEATHER PROCEDURES.
Icing conditions are covered under 1CING in this section.

Jet powered airplanes are well suited for cold weather
operation so that very little special action need be taken,

Note

At temperatures below ~—26°C (—15°F), it is
important that the canopy, oil system and flight
controls be preheated. Hot air from a blower-
type heater should be applied to both the oil
tank and the oil pump. Preheating of either
unit alone will not give satisfactory results.
The tank can be heated through the oil filler
access door and the pump can be heated from
the left wheel well access door. On a moder-
ately cold day, the oil pressure will read high
until the oil is sufficiently warmed by engine
heat, In this case, preheating is not necessary.
However, on an extremely cold day, if pre-
heating is not used, sufficient oil pressure will
not be obtained for several minutes after start-
mg Therefore, if the oil pressure indication
is low after starting on an extremely cold day,
stop engine and apply heat, {Refer to OIL PRES-
SURE LIMITATIONS, in Section V of the Supple-
mental Flight Handbook (NAVAER o01-
GOJKI>-501A).}

2. Remove all ice, snow and frost on airplane surfaces.

WARNING

Remove ice, snow and frost before take-off.

Fld /] )2

WARNING

Do not take off with ice, snow or frost on the
airplane surfaces. Loss of lift and dangerous
stall characteristics will result if ice is not re-
moved.

3. Determine that tires are not frozen to the surface.
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Nofe
Tires may be released by ground heaters or par-
tially released by overinflating. Do not use heat
when tires are overinflaced.

ON ENTERING AIRPLANE,

1. Check all controls for freedom of movement and
full travel,

2. Check canopy operation. Be sure that canopy will
fully close and lock.

3. Check electrical and radio equipment.

STARTING ENGINE,
Sufficient moisture from condensation can collect within
the mguw and freeze the rotor by simply subjecting a
cold engine to warm huwmid air followed by exposure to
low temperatures {(such as tmmfertmg an airplane from
the flight deck before the engine dries out), The con-
densed moisture can be blown out of the engine if it
is cranked to a high speed with the starter before the
moisture freezes. If there is an abnormal amount of frost
present, it can be removed in a few minutes with a
ground heater.

WARM-UP AND GROUND CHECKS.

1. Turn cabin heat and defrosting system on as re-
quired,

2. Check flight controls. Cycle rudder trim tab, speed
brakes and wing flaps to ensure proper operation. When
wing flaps are cycled, check for proper operation of
wing leading edge droop.

WARNING

Have chocks firmly anchored before engine
run-up. Thrust will be greater than normal at
low temperatures.

TAKING,

1. Avoid deep snow if possible.

2. Use only essential electrical equipment while taxi-
ing at low rpm.

3. Maintain sufficient interval between airplanes to
permit safe stopping distances and to avoid the slush
and snow blown back by the airplane ahead.

BEFORE TAKE-OFF.
1. Turn pitot heater ON.
2. Make normal 100% thrust check.

Note
If a full power check is impossible due to slip-
page on the runway, it will be necessary to
make the full power check in conjunction with

take-off,
TAKE-OFF,
Since air is more dense in cold weather, thrust will be

increased and a shorter take-off run can be made in
cold weather than under normal conditions. Power
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should be applied as rapidly as possible to enable use
of maximum amount of runway for stopping if take-
off is discontinued due to engine malfunctioning or
failure,

AFTER TAKE-OFF.
1. Cycle landing gear and wing flaps to prevent
freezing.
Note

Gear and flap operation may be slower in cold
weather,

2. Check instruments, particularly the pressure instru-
ments, for proper operation.
CLIMB,
Rate of climb increases at low altitudes; otherwise cold

weather does not affect the flying characteristics of the
airplane,

DESCENT.
1. Turn windshield and canopy defroster om.

2. Check engine operating temperatures during de-
scent. Extending speed brakes and increasing rpm may
help to eliminate excessive engine cooling during descent.

Note
Even on clear days, temperatare inversions are
common in cold weather, Temperature at sea

level may be 20°C to 36°C colder than tem-
perature at altitude,

APPROACH.

1. Pump brake pedals several times when on final
approach,

2. Make a normal approach pattern.

LANDING.

CAUTION

Cross winds are particularly dangerous when
landing on icy runways.

1. Use brakes sparingly and not until absolutely
necessary.

2. Do not lock wheels on icy runway,

3. Use only essential electrical equipment while taxi-
ing at low rpm,

BEFORE LEAVING AIRPLANE,

1. Park with wheels on some form of insulation to
prevent tires from freezing to surface,

2. Chock wheels firmly.

3. Turn pitot heater switch OFF,
4. Moor airplane,

5. Lock controls.

6. When possible, fully service fuel tanks. Do not
permit moisture to enter tanks,
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7. Remove battery if airplane is to be parked out-
side for an extended period of time and temperature is
below —29"C (-—20"F).

DESERT OR HOT WEATHER PROCEDURES.
BEFORE ENTERING AIRPLANE,
MNote

It mrpime has been parked in the sun, use
caution while making the exterior inspection,
particularly if gloves are not worn.

1. Be sure intake duct is clean.

2, Check dres for proper inflation and any sigos of
deterioration.

3. Check for fuel, oil and hydraulic leaks,
GROUND TEST.

1. Make run-up short as possible.

2. Turn cockpit air temperature control switch to
COLDER,

WARNING

Keep jet blast away from people, places and things.

EJoih ] w17

e

CAUTION

s
—

When airplane is parked in desert or dusty
country, make run-up so that jet blast will be
away from personnel, other airplanes and
ground installations,

Revised 15 January 1958
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TAXIING.
1. When taxiing, avoid riding or excessive use of
brakes.
Mote

If possible, allow "appr(mimqwlv A0 minutes
between flights to permit adequate cool ing of
wheels and brakes.

TAKE-OFF,
1. If in desert or dusty country, do not take off in
the wake of another airplane,

2. Ground roll is considerably
weather.

increased in hot

AFTER TAKE-OFFE,
1. Follow normal flight procedures,

2. Be pamwh«xrlv careful to maintain a power setting
that will keep exbaust temperatures within the pre-
scribed limits.

3. Expect gusts and turbulence at lower altitude.

APPROACH AND LANDING,

1. True stalling speeds and ground roll will be
greater; however, indicated airspeed will be the same,

BEFORE LEAVING AIRPLANE,
1. Park cross wind when possible.
2. Install all protective covers.

3. If blowing sand or dust is not a hazard, keep
canopy and access doors open to allow air to circulate.
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Controls, Flight ...
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Flight Controls
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Lighting Controls 944, 95

Iigh(ing Equipment .94
exterior - U 94
approach lig LS o . 91
controls . ,M \ 95
code key . G4A

switches, hght wif*cmr. e L 94A, ‘}5
switch, flash—steady selector ... 94A,95

&witch, master e 94AL 95
formation lights . 94
fuselage lights 94
fanding light ... S 12 ]? 94

interior B S U i A
controls ... AL G5

mission chm Iml}{ dir;wizmes 139531 through
139537 and 139541, 139543 and fmhsequem e 4B

rheostat, console m,hu A

rheostat, instrument panel i;g‘i}m [RUUUPRRURURUURRIRUIINL + . ¥

switch, console floodlight ... 94A
switch, instrument floodlights ... L94A

5witch, stand-by compass and range md}cdmx zg,,hzx O4A
switch, warning lights and warning
lights test -10, 14, 15, 36, 948, 95, 99

Liquid Oxygen System ... .. 98
purge .46
M
Mach Sensing Trim System S 810, 33
Manual Fuel Control Sy&;mm O SO SR OUURUUUIUUOTORINS. +
check USSP L 107
Miscellaneous }quxpmem e e 1OB
air refueling tanker provisions—buddy tanker—
airplanes 139531 am;l subsequent veererenee 108, 1103
anti-€ suit prmisi{ms et 1 2, 1R, 106
rearview mirrors 106
target towing prmmmns ....... ]
utility receptacle ... .14, 1’5 106
N
Navigation Equipment ... _______......_...102 122
polar path compass system. .. . e 102, 103
compass or COMP mode uf ()pe ation.. e OB

console controller panel 102, 103

annunciator (symnmmzmg) indicator 105
knob and dial, latitude ser..... 104
knob, course setting . 104
knob, gmhmnumg e 104
switch, mode of opemtmn (ae ector).. 102,103

dxr(’umnai gyro or .G, mode of operation
slaved mode of operation......
stand-by compass ...
Night Flying .
Normal Procedures ...
after landing ...
after starting mgmc
after take-off . e
before mtermg mrpiane

108
105
. 302
119, I!9

;7 {H ‘5(} ’71
before leaving airplane ... G5 66
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hefore sERIUNE eNEINE. e 33, 54
carrier landing 64
asymmetric loadings ..
climb R
smdf; pit chec ks ... .
d '*m 61, 68,69
g 49,52
flight restrictions .47

ground tests ... 56
holding RS
Lma{ma (0 61 62
landing pattern checks o e 58,61
preflight planning e 5 2
starting engine . . v 54
SEOPPING ENEINE oo eammeecnree e vrcmmcrnee e eeaen e 05
take-off LL58BA

asyoumetric 580

catapult

heavyweight

normal field
take-off checks ..
taxiing instructions
wave-off or go-around

1.

Oil System o
pressure indicator

Oxygen Duration Chart.

Oxygen System ...
emergency conditions
flight operation
postflight check .
preflight check ..
m,g,uiizmr

and procedures.......

Oxygen System, qumd : 98
emergency conditions m}d pmw 101
flight ()pem!mr: RERRP . L1t
fow level warning 1;.{&;{ and test swi i‘()! 102
postflight check . e et O
pwhg 1t check 100, 101
purge

regulator

Pitot Heater
Polar Path ,nmpa%
Preflight Checks ...
after starting engine...
before entering airplane
before starting engine....
imddy tanker
heck lists
cockpit
entering mrplfme
ground tests .
oKvgen system ..
starting engine .
take-off ..
Preflight Planning

Pressurizing System .

Primer Solenoid Checle e LOT
R

Radio and Radar Antennas 2,3,90

Badio Controls e 91

Radio Navigation Receiver (ANIARN MY) ,91,92

operation ...
Radio Nawgﬂ,amm Receiver (AN/AHN 21)
operation -
Radic Range Letdown Procedure..
Rain Removal System....
Rearview Mirrors ...
Rudder Boost System—Alrplanes 139531 and “mb%quu&(
Rudder Flutter Damper—Airplanes Prior 1o 139531, 33

5

Seat AdJUSHDENT e A
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&60JKD - 507 Index
Oil Syst Yaw Domp

Seat Ejection ... {2, 43

Seat l"qu{;»mem Stowage Points. 66

Servicing .
Liquid oxy gcn EY tem pumc
Smoke and Fumes, Elimination of
Speed Brakes
controls
emergency override
switch, control |
dump valve . . -
emergency retraction .. -
Speed Range, All-weather {);mmtum
Stall Warning System e
Stand-by Compass
Starter-Generator

Starter System ... e
Starting Engine . 54
Stopping i 65
Sunrise-Sunset vs. Time and Altitude.

Systems Operation ...
engine
fuel

Take-off
asymmetric
mtapu!(

checks ...
cold weather pmnedurc
heavyweight

hot weather procedures

instrument

normal field s .
Target Towing Provisions.. ... _4}(3‘3
Taxiing

cold weather procedures

hot weather pmmdums -

nstructions .
Temperature, Tail- pi;w .
Throttle Linkage Failure ...
Trim System Failtife.. oo e comasamsmsecomnane e :

u
UHF Command Set (ANJARC-27A) e
operation ...
UHF Direction kmdmg I‘qmpmmt (AN,’ARA 25)...
OPeration ...
Utility Hydmuim Sys‘t T,
failure

arresting hook emergency operation
landing gear emergency extension.........
speed brake emergency retraction...
wheel brake emergency opemmm
Utility Receptacle .o

W
Warning Lights . 810, 14,15, 36, 948, 93, 99
arresting hook . 14, 15, 39, 93, 96
fire ... . S 10, 95, O
flight control . 10, 95, 96
fuel ... : 8—10, 36, 93, 96
generator 14,15,26,95, 96
inverter 14, 15,26, 95, 96
I e 1 (3, B
Wave-off or Go-around 64
Wheel Brakes ... e 38

emergency OpPeration ... B2
Windshield and Canopy Defros System Of ration.. .89
Windshield Anti-icing System, Operation 8Y

Wing Flaps ...... .38
control lever . 12 13 %4
leading edge .. - A6
position indicator ... 8««--1!’) %6

Wing Folding System .........

Yaw Damper oo B T, BAA
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