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DEPARTMENT OF THE NAVY
OFFICE OF THE CHIEF OF NAVAL OPERATIONS
WASHINGTON 25, D.C.

LETTER OF PROMULGATION

1. The Naval Air Training and Operating Procedures Standardization
Program (NATOPS) was developed to provide a source of efficient and
sound operating procedures for each aircraft in the Navy's inventory.
Compliance with stipulated NATOPS manual procedure, being mandatory,
ensures standardization of operating procedures for each model sir-
craft throughout the Naval Aeronautical Establishment.

2. The operational information contained in NATOPS Manuals is gener-
ated by the users and is based on professional knowledge and experience
with the aircraft concerned. NATOPS Manuals contain operational ine
formation that does not appear in aircraft Flight Manuals. At the
semi-annual NATOPS conference held in Minneapolis, in August 1962, it
was recommended that the feasibility of combining NATOPS and Flight
Manual information be investigated. This would provide a single

source of all information necessary to operate any given aircraft
efficiently. To this end the S2D (S2F-3) and the F-4B (F4H) were chosen
as pilot models and a combined book called the NATOPS Flight Manual
has been written for each. These combined manuals are for evaluation
only and have been given wide distribution so that a large cross
section of users can contribute to an analysis of their relative merits
and to the merit contained in the original recommendation to combine
the information in one publication. All recipients are enjoined to
make a thorough and objective evaluation of the combined manual con-
cept and forward comments to the applicable NATOPS Coordinator prior

to April 1963. Recipients are hereby granted authority to use the com-
bined manual concerned in lieu of the applicable NATOPS and Flight
Manuals for the duration of the trial period. The termination date

of the trial period is 1 December 1963.

3. Check lists and other pertinent extracts from this publication
necessary to operations and training should be made and may be
carried in Naval aircraft for use therein. It is forbidden to mske
copies of this entire publication or major portions thereof without
specific authority of the Chief of Naval Operations.

W.A. SCHOECH
Vice Admiral, USN
Deputy Chief of Naval Operations (AIR)
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INTERIM CHANGE RECORD

NATOPS CHANGE | INTERIM REVISION PREVIOUSLY INCORPORATED IN THIS ISSUE
NUMBER {CNQ) [ NUMBER {(BuWeps) | INCORPORATED ON PAGES INDICATED
2 2-89
4 &5 2-54 & 2-74
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AIRCRAFT SERVICE CHANGE SUMMARY

The following ASC's are of direct interest to the crewmembers and may be noted

throughout the manual:

ASC NO. TITLE SECTION
88 Adds "'Stab Aug Off" light . . . . . . II
92 Adds hook not up warning light . I
94 Adds AFCS manual heading option mrcmt I
96 Adds Improved AN/APN-22 Radar Altimeter lens I
115 Replacement of oil pressure transmitter line I
T

Flyleaf 2
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SCOPE

As outlined in the Letter of Promulgation, the F-4B
(F4H) NATOPS Flight Manual is authorized by the
Chief of Naval Operations and is issued in conjunction
with the Naval Air Training and Operating Procedures
Standardization (NATOPS) Program. This manual,
prepared under Contract NOw 62-0383-1, is issued on
an evaluation basis for the purpose of determiningthe
feasibility of combining NATOPS and Flight Manual
information into a single-source publication series.
The basic intent of this three-volume concept is to
provide an all-inclusive, easy-to-use manual that is
consistent with the best interest of flying safety,
standardization, proficiency training, and overall
flying efficiency. Every effort has been made to pro-
vide adequate data for you, the collective user, to
safely and efficiently accomplish all missions within
the assigned parameters of the aircraft. However,
overall optimization of this type publicationisdire ctly
proportional to user input. Your job? ; Evaluate and
Criticize.

ARRANGEMENT
The three-volume concept of this publication cate-

gorically segregates all applicable data as: De-
scriptive -- Procedural -- Classified.

Volume| - Volume I, Aircraft Systems, is sub-
divided into three sections and provides detailed

FM-FDB-AG

descriptive information for the aircraft, its systems
and related equipment. Section I contains information
relating to the aircraft in general; e.g., cockpit con-
figurations, a summary of aircraft limitations, ap-
proximate weights for various external configurations,
etc. Section II contains detailed description, normal
operation, emergency operation, and limitations for
each aircraft system; individual systems being covered
as a separate entity and presented in alphabetical
order. Section III contains aircraft servicing and
ground handling information for the pilot toadequately
monitor strange field procedures.

Volume ll- Volume II, Operating Procedures, is
sub-divided into eight sectionsand providesthe neces-
sary procedural information to safely and efficiently
accomplish all phases of flight. The titles of Sections
I through VII (General, Shore Based Procedures,
Carrier Based Procedures, Flight Procedures, Emer-
gency Procedures, Communication Procedures, and
Crew Duties) sufficiently describes their individual
scope of coverage. Most of the basic-type procedures
and those procedures that are peculiar to land based
operation are contained in Section II, Shore Based
Procedures. Section III, Carrier Based Procedures,
contains only those additional or different procedures
required for carrier operation. Section VIII, Stand-
ardization Evaluation, is primarily providedas a work-
ing-guide for F-4B Squadron Commanders and Evalu-
ators/Instructors inthe implementation of the NATOPS
program.
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Volume lll - Volume III, Classified Supplement, is
sub-divided into two sections and an appendix. As
implied, this volume containsthe classified data neces-
sary to supplement the descriptive and procedural
information of Volumes I and II. Appendix I contains
the charts necessary to compute performance speci-
fies for all intended missions; this includes take-off,
climb, cruise, endurance, maximum capabilities,
descent, and landing data for the several external
configurations of the aircraft.

KEEPING THE MANUAL CURRENT

During the evaluation period, your F-4B NATOPS
Flight Manual will be constantly up-dated through an
extremely active revision program. This program
includes the publication of Regular Revisions, NATOPS
Changes, and Interim Revisions.

Regular Revisions - Regular Revisions will nor-
mally be prepared and distributed on a regular 90-day
cycle, beginning with the date of originalissue. These
revisions are issued as formally printed changed and/
or additional pages to be incorporated into your exist-
ing manual. Generally, thisisthe more formal method
of up-dating your manual to include: production/
retrofit changes tothe equipment; outstanding NATOPS
Changes and Interim Revisions; correction of signifi-
cant errors; more recent or reviseddata; corrections
and/or improvements generated through reviews and
comments by the user and appropriate NAVY moni-
toring agencies.

NATOPS Changes - NATOPS Changes (urgent and
routine) are promulgated by the Office of CNO and will
be in accordance with OPNAV Instruction 3510.9.:
These changes will normally be in message or letter
form to expedite safety-of-flight changes to operating
procedures. The details of these changes should be
noted on the appropriate page(s) of the manual and
logged in the applicable Interim Change Record.

el -

Interim Revisions - Interim Revisione are promul-
gated by BuWeps and may be received as a Naval
message or on a pre-printed Flight Handbook Interim
Revision form. The purpose of these revisions is to
expedite new/revised operating limitations, restric-
tions, and other vital instructions involving the opera-
tion of the aircraft. The detailed changes should be
noted on the appropriate page(s) of the manual and
logged in the applicable Interim Change Record.

Interim Change Record— The Interim Change Record,
one for each volume, is provided for the purpose of
maintaining a complete record of all interim-type
changes issued against the F-4B NATOPS Flight
Manual., Each time the manual is revised, the Interim
Change Record will be formally up-dated to indicate
disposition and/or incorporation of previously issued

Volume |

interim-type changes. When a regular revisionis re-
ceived, the Interim Change Record should be checked
to ascertain that all outstanding NATQOPS Changes and
Interim Revisions have been formally incorporated;
those not incorporated should be re-notedas applicable.

USER COMMENTS

Comments and recommendations from the collective
user are alwayswelcomed. However, during an evalu-
ation program suchasthis, your constructive criticism
is urgently solicited. During the evaluation period,
there will probably be several official channels pro-
vided for your evaluation. In the interim, however,
two unofficial-type "Phantomouse'" forms are pro-
vided at the end of Volume II for your on-the-spot
comments. It is planned to replenish the "Phan-
tomouse" forms with each revision of Volume II.
It should also be remembered that comments of a
classified nature must be forwarded in accordance
with existing Security Procedures.

WARNINGS, CAUTIONS, AND NOTES

For your information, the following definitions apply
to the "Warnings", "Cautions", and ''Notes'" found
throughout the manual:

WARNING

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

Wy

¢ CAUTION '

P Ak

Operating conditions, practices, ete., which if
not strictly observed will result in damage to
equipment.

Note

An operating procedure, condition, etc., which
it is essential to emphasize.

REVISION SYMBOL

The lines of text that were revised or added during the
current revision (as dated on the lower inboard corner
of the page) will be identified by a revision symbol in
the outboard margin of the effected column. The re-
vision symbol (illustrated withthis paragraph) isinthe
form of a black vertical line with the word(s) "new"
superimposed and is extended to pinpoint only those
lines of text effected.

iiii
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BLOCK NUMBERS BUWEPS BLOCK

DESIGNATION LETTER

BUWEPS SERIAL NUMBER
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BLOCK § (22)
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8 13
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149403i thru 149426i l 150480n thru 150653n

BLOCK ]io (24)

149427 thru 149450j ‘
L} |
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AIRPLANE

DESCRIPTION

The F-4B airplane is a supersonic, two place, twin
engine, jet-propelled all-weather fighter built by the
McDonnell Aircraft Corporation. The airplane is de-
signed for intermediate and long range high altitude
interceptions using missiles as the principal arma-
ment and for intermediate or long range attack mis-
sions to deliver special or conventional weapons.
The radar intercept officer has control over the air-
borne missile control system, communications and
navigation. A retractable air refueling probe and
added electronic equipment such as aninfrared detec-
tion unit, central air data computer and ground position
indicator increases the overall effectiveness of the
F-4B weapons system. The airplane is powered by
two axial flow General Electric J79-GE-8 engines.
This power plant is a high pressure ratio, single
rotor, turbojet engine with a seventeen stage, variable
stator compressor and an afterburner with a variable

area, aerodynamic convergent-divergent exhaust noz-
zle. The airplane features a low mounted swept-back
wing with dihedral at the wing tips, and a one piece
horizontal stabilator with cathedral (negative dihedral)
mounted low on the aft fuselage. The wings have hy-
draulically operated leading edge and trailing edge
flaps, ailerons, spoilers and speed brakes. All the
control surfaces are positioned by irreversible hy-
draulic actuators to provide desired control effective-
ness throughout the entire speed range.

AIRPLANE DIMENSIONS
The overall dimensions of the airplane are asfollows:

Wing Span (Wings Spread)
(Wings Folded)

38 feet 5 inches
27 feet 6-1/2 inches
58 feet 3 inches
16 feet 3 inches

Length
Height (To Top of Fin)

1-1
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GENERAL ARRANGEMENT

IN FLIGHT
REFUELING PROBE

REFRIGERATION UNIT

RADAR ANTENNA

RADAR PACKAGE

ADF ANTENNA

LOWER TACAN-
IFF ANTENNA

VARIABLE RAMP

NAVWEPS 01-245FDB-1.1

EMERGENCY WIND
DRIVEN ‘I'I.IRBINE—|

UPPER TACAN-IFF

ANTENNA FUSELAGE FUEL

CELL5 1,2&3

LOWER UHF
COMMUNICATION
ANTENNA

INFRARED SEEKER UNIT

P = ——— = _—

LIQUID OXYGEN
CONVERTOR

o - i

IFF ANTENNA

EXTERNAL POWER WING FUEL
RECEPTACLE TANKS

FDB-1.1-101-1

Figure 1-1(Sheet 1)

ARMAMENT

The airplane is equipped for carrying and launching
four Sparrow III guided missiles. The missiles are
carried on four independent launchers which are lo-
cated on the bottom of the fuselage, two launchers lo-
cated in the forward fuselage and two launchers lo-
cated in the center fuselage. Provisions are also
made to carry missiles on wing stations. The mis-
siles are automatically controlledand fired by the Aero
1A Aircraft Missile Control System.

INTERIOR ARRANGEMENT

The tandem cockpits contain accommodations for a
pilot and RIO. Although the cockpits are separately
enclosed, the cockpit pressure-oxygen environment
is unilateral. Each cockpit incorporates a com-
pletely independent ejection seat that is adjustable
in the vertical plane for maximum comfort. The for-
ward cockpits maininstrument panel containsthe flight
and engine instruments. Engine controls, autopilot and
fuel management panel are located on the left console.
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BELLOWS

RAM AIR INLET

PITOT
ANTI COLLISION LIGHT TUBE
CADC TOTAL TEMP SENSOR
COOLING AIR DUCT
FUSELAGE FUEL
CELLS 4,5 &6

Volume |
Section |
HORIZONTAL
STABILATOR
ACTUATOR UPPER UHF
COMMUNICATIONS
ANTENNA
RUDDER
ACTUATOR

".

B0 8

FUEL VENT
MAST

370 GALLON EXTERNAL
FUEL TANKS

DRAG CHUTE

STABILATOR
BELLOWS ASSEMBLY

ARRESTING HOOK

VARIABLE AREA
EXHAUST NOZZLE

FDE-1.1-101-2

Figure 1-1 (Sheet 2)

Communication, navigation, heating and lighting con-
trols are on the right console. Left and right vertical
panels forward of the consoles contain position indi-
cators and caution light panel. The aft cockpits main
instrument panel contains the necessary instruments
for navigation, plus miscellaneous switches and caution
lights. Radar equipment is located below the instru-
ment panel. The right side of the cockpit is made up
of circuit breaker panels, the left side incorporates
communication, oxygen and suit pressurization con-
trols.

DUAL CONTROLS COMPATIBILITY

A dual control kit is available for installation in the
airplane. These kits enable the airplane to be con-
verted into a dual controlled airplane for pilot train-
ing purposes. The kit is installed in the RIO's cockpit
and can be easily removed toreturnthe airplane to its
pilot/RIO configuration. The dual flight controls kit
provides the pilot in the converted RIO's cockpit with a
control stick, rudder pedals, throttle controlsfor each
engine, and an instrument panel which contains addi-
tional instruments needed by the aft cockpit pilot.

1-3
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PILOT'S LEFT CONSOLE

TYPICAL

EMERG
SPEED BR

AR

1. ANTI “G" SUIT CONTROL VALVE
2. PRESSURE SUIT/OXYGEN CONTROL
PANEL
3. RAM AIR TURBINE
HANDLE
4. FUEL CONTROL PANEL
5. FLAPS CONTROLS
6. CANOPY CONTROL HANDLE
7. ENGINE CONTROL PANEL
(OUTBOARD)
8. CATAPULT HOLD BACK HANDLES
9. THROTTLES
10. LEFT UTILITY PANEL
11. LEFT VERTICAL PANEL
12. ENGINE CONTROL PANEL
(INBOARD)
13. THROTTLE FRICTION LEVER
14. DRAG CHUTE HANDLE
15. AUTOMATIC FLIGHT CONTROL
SYSTEM PANEL
16. INTERCOM CONTROL PANEL
17. STEPS POSITION INDICATOR
18. AUXILIARY ARMAMENT CONTROL
PANEL

FDB-1.1-103

Figure 1-2
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PILOT'S RIGHT CONSOLE

TYPICAL

1. GENERATOR CONTROL PANEL
2. EMERGENCY VENT HANDLE
3. RIGHT UTILITY PANEL
4. DEFOG/FOOT HEAT HANDLE
5. CIRCUIT BREAKER PANEL
6. EMERGENCY FLOODLIGHTS PANEL
7. TEMPERATURE CONTROL PANEL
8. COCKPIT LIGHTS CONTROL PANEL
9. INDEXER LIGHT CONTROL PANEL
10. WING FOLD PANEL
11. UTILITY ELECTRICAL RECEPTACLE
12, EXTERIOR LIGHTS CONTROL PAMNEL
13. SIF CONTROL PANEL
14. IFF CONTROL PANEL
15. COMPASS SYSTEM CONTROLLER
16. COM~NAV GROUP CONTROL PANELS
17. EMERGENCY BRAKE HANDLE
18. DCU 75/A BOMB CONTROL
MONITOR PANEL
19. RIGHT VERTICAL PANEL

Figure 1-3
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FDB-1.1-104
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PILOT'S INSTRUMENT PANEL

TYPICAL

1. TRUE AIRSPEED INDICATOR
2. UHF CHANNEL INDICATOR
3. LANDING GEAR WARNING LIGHT
4. AIRSPEED AND MACH NUMBER IND
5. ATTITUDE DIRECTOR INDICATOR
6. OPTICAL SIGHT UNIT
7. AZ-EL-RANGE INDICATOR
8. ALTIMETER
9. FUEL QUANTITY INDICATOR
10. MASTER CAUTION LIGHT
11. FIRE DETECTOR CHECK SWITCH
12. FIRE WARNING LIGHTS
13. TAKE-OFF CHECK LIST
14. MANUAL CANOPY UNLOCK HANDLE
15. FEED TANK CHECK SWITCH
16. ENGINE FUEL FLOW INDICATORS
17. ARRESTING CONTROL HANDLE
18. TACHOMETERS
19. EXHAUST GAS TEMP. INDICATORS
20. EXHAUST NOZZLE POSITION INDS

NAVWEPS 01-245FDB-1.1

Figure 1-4

24 23 22 21
25

21. VERTICAL VELOCITY INDICATOR

22. CLOCK

23. MODE-BEARING/DISTANCE SELECTOR
PANEL

24. HORIZONTAL SITUATION INDICATOR

25. MULTIPLE WEAPONS CONTROL PANEL

26. OIL PRESSURE INDICATORS

27. RUDDER PEDAL ADJUSTMENT CRANK

28. PNEUMATIC PRESSURE INDICATORS

29. HYDRAULIC PRESSURE INDICATORS

30. ACCELEROMETER

31. ANGLE-OF-ATTACK INDICATOR

32. BOMB CONTROL PANEL

33. MISSILE CONTROL PANEL

34. MISSILE STATUS PANEL

35. LANDING GEAR CONTROL HANDLE

36. RADIO ALTIMETER

37. EMERGENCY CANOPY RELEASE
HANDLE

38. LANDING CHECK LIST
FDB-1.1-102
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TRIM
GHT

i
COMTROLS
WINGS

Rim

1. TRUE AIRSPEED INDICATOR 10. cLOCK

2. ALTIMETER 11. BEARING DISTANCE HEADING INDICATOR
3. REMOTE ATTITUDE INDICATOR (BDHI)

4. INTERCOM CONTROL PANEL 12. AIRSPEED AND MACH INDICATOR

5. DUAL CONTROL AIRPLANES® | 13- AMCS ANTENNA CONTROL PANEL

6. VERTICAL VELOCITY INDICATOR*| 14- AZIMUTH ELEVATION RANGE INDICATOR
7. TURN AND SLIP INDICATOR* | 15- AMCS CONTROL PANEL

8. ACCILEROMETER* 16. NAVIGATION COMPUTER CONTROL PANEL
9. YACHOMETERS * 17. AMCS AUXILIARY CONTROL PANEL

*DUAL CONTROL AIRPLANES ONLY

FDB-1.1-105

Figure 1-5



Volume | NAVWEPS 01-245FDB-1.1

Section |

R10'S COCKPIT [TETH

0 ($

e O L

©

_ SUIT_VENT AIR

9/

.n.,‘lp/ NAV  CHAN

Ny NAV voL (< B
~

e ]
LITERS
LU0 RYEEN

NAV CMD

1. INDICATOR CONTROL ASSEMBLY

2. UTILITY PANEL

3. COMM-NAV GROUP CONTROL PANEL

4. EMERGENCY CANOPY RELEASE HANDLE

5. NO. 2 CIRCUIT BREAKER PANEL

6. MANUAL CANOPY UNLOCK HANDLE

7. NO. 1 CIRCUIT BREAKER PANEL

8. DIRECT RADAR SCOPE CAMERA
CONTROL PANEL

9. DUAL CONTROL THROTTLES

UMCLASSIFIED

FDB-1.1-106

Figure 1-6
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RIGHT SIDE

WITNESS MK\
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FDB-1.1.107

Figure 1-7
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OPERATING LIMITATIONS

DESCRIPTION

All limitations that must be observed during normal
operation are covered or referenced herein, Some
limitations that are characteristic only of a specialized
phase of operation, i.e, emergency procedures, flight
through turbulent air, starting procedures, etc., are
not covered here, however, they are contained along
with the discussion of the operation in question.

INSTRUMENT MARKINGS

The limitation markings appearing on the instrument
faces are shown in Figure 1-8 and noted in the ap-
plicable text.

ENGINE - LIMITATIONS

Refer to Engines, Section II, this Volume.

AIRSPEED LIMITATIONS

The maximum permissible airspeeds, or minimum
permissible airspeeds (where noted) in smooth or
moderately turbulent air are as follows:

a. With arresting hook,
landing gear and wing
flaps retracted, speed
brakes retracted or
extended.

Refer to Operating
Limitations SectionlI,
Volume II Confi-
dential Supplement

b. With landing gear ex- 250 knots CAS

tended.
¢. With flaps, leading and 250 knots CAS
trailing edge, fully or
partially extended.

515 knots CAS or
Mach 1.1 whichever
is less

d. With wind driven turbine
extended.

300 knots CAS or
Mach .9 whicheveris
less.

e. Inflight refueling probe
extension or retraction,

400 knots CAS or
Mach .9 whichever
is less

f. With inflight refueling
probe extended.

g. Prag chute deployment. 200 knots CAS

150 knots CAS Mini-
mum

h. With autopilot engaged.

1-10

PROHIBITED MANEUVERS

1. Rolls in excess of 360°.

2. Intentional spins.

3. Abrupt control movementswhen carrying the 600
gallon external fuel tank.

4, Lateral control deflections in excess of 1/2 of
the total stick travel when carrying the MK 104,
the 600 gallon external fuel tank, the 370 gallon
external wing tanks, or when launching missiles
from the wing station pylons.

5. With the AFCS engaged, intentional maneuvers
that exceed the automatic disengagement limits
of the AFCS.

8. Lateral control deflectionsin excessof1/3 of the
total stick travel when carrying the RCPP-10%
starter pod.

7. Negative g's in excess of 30 seconds.

8. Zero g's in excess of 10 seconds.

ACCELERATION LIMITATIONS

Refer to Operating Limitations, Section I, Volume III
- Confidential Supplement.

WEIGHT LIMITATIONS

The mazximum recommended gross weights are as
foliows:

Field take-off

Field Landing (flared)

Catapulting

Arrested landing, touch and
go, and FMLP aircraft

Barricade engagement

34,800 pounds
38,000 pounds
54,800 pounds
34,000 pounds
33,000 pounds

Catapulting or arrested landing with asymmetric
loadings are prohibited. ’

CENTER-OF-GRAVITY

The center of gravity for all currently permissible

-gross weights and configurations must be kept between

27% and 36.0% of Mean Aerodynamic Chord. Refer
to the Handbook of Weight and Balance Data, AN 01-
1B-40, for details regarding the center of gravity
loadings.

STORES

Refer to Operating Limitations, Section I, VolumeIIl
- Confidential Supplement.

CARRIER OPERATIONS

Refer to Carrier Based Procedures, Section III,
Volume II - Operating Procedures. :
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INSTRUMENT RANGE MARKINGS

BASED ON JP-5 FUEL

Volume |
Section |

EXHAUST GAS TEMPERATURE .
BN MAXIMUM STEADY STATE TEMP.

635°C

90 PerEenT 40
go RPM 50

TACHOMETER
BN MAXIMUM

OIL PRESSURES AIRPLANES 148363f THRU 1504351
PRIOR TO INCORPORATION OF ASC 115

65 PSI MAXIMUM

35 PSl MINIMUM AT MILITARY RPM
12 PSI MINIMUM AT IDLE RPM
35.65 PSI NORMAL OPERATION AT

MIL POWER AND ABOVE

@ DURING FLIGHT OPERATION AT 100 PERCENT RPM, PRESSURE DECREASES OF
3 T0 7 PSI BELOW GROUND OPERATING VALUES WILL BE EXPERIENCED,
WITH THE GREATER DECREASES OCCURRING AT HIGH MACH NUMBERS, ANY
GREATER VARIATION FROM THE NORMAL INDICATED PRESSURE SHOULD BE
INVESTIGATED.

® DURING T, CUTBACK AND OTHER SPEED REDUCTIONS, INDICATED PRESSURE
WILL DECREASE APPROXIMATELY 1 PSI PER 1 PERCENT REDUCTION IN RPM.

®PRESSURE CHANGES ARE GRADUAL AND OCCUR WITH MACH NUMBER AND
POWER CHANGES; THEREFORE, ANY ABRUPT STEADY STATE PRESSURE CHANGE
IS NOT NORMAL AND SHOULD BE INVESTIGATED.

OIL PRESSURES AIRPLANES 150436i AND UP
AND ALL OTHERS UPON INCORPORATION OF ASC 115

60 PSI MAXIMUM
MINIMUM AT MILITARY RPM

T EN STEADY STATE-GROUND OPERATION
12 PSI MINIMUM AT IDLE POWER
- ORMAL N
30-60 PSI IN-FLIGHT N AL OPERATIO

AT MIL POWER AND ABOVE

® FROM FLIGHT TO FLIGHT, INDICATED PRESSURE AT 100 PERCENT RPM MUST
REPEAT WITHIN 5 PSI OF THE KNOWN NORMAL INDICATED PRESSURE OF A
PARTICULAR AIRPLANE ENGINE COMBINATION.

@ ANY STEADY-STATE OPERATION ERRATIC PRESSURE CHANGE WHICH EXCEEDS
5 PSI FOR MORE THAN 1 SECOND MUST BE INVESTIGATED.

©® DURING T, CUTBACK AND OTHER ENGINE SPEED REDUCTIONS, INDICATED
PRESSURE WILL DECREASE APPROXIMATELY 1 PSI PER 1 PERCENT REDUCTION
IN RPM.

FDB-1.1-108

Figure 1-8
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STATION LOADING

DESCRIPTION

The station loading chart (figure 1-9) shows the indi-
vidual weight and stationlocation of the various pylons,
adapters, racks and external stores thaf can be car-
ried on theairplane. Italsoliststhe average operating
weight for various airplanes. A definitionforaverage

weight is found at the bottom of the chart. The chart
does not intend to show the quantity and total gross
weight of the external stores that can be carried on
each station. However, the airplane take-off gross
weight can be computed by adding the internal fuel
load, and total external store weight {individual weights
x quantity) to the airplane's average operating weight.
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STATION LOADING

8

9

INDIVIDUAL

COMPONENTS WEIGHT

EXT. WING TANK PYLON

370 GAL. EXT. WING TANK (EMPTY)
(FULL)

92 LBS

233 LBS

3,029 LBSt e e

LAU-17/A GUIDED MISSILE LAUNCHER 146 LBS @ ®

LAU-7/A LAUNCHER 70 LBS @ @

SPARROW III MISSILE 402 LBS ® 9@ LK AR

SIDEWINDER 1A MISSILE 155 LBS. @ @

WING ADAPTER ASY, TRIPLE EJECTOR RACK. 22.5 LBS @ ®

WING ADAPTER ASY, MULTIPLE EJECTOR RACK. 22.5 LBS ® ®

G ADAPTER ASY, MULTIPLE EJECTOR RACK. 55 LBS @

TRIPLE EJECTOR RACK 82 LBS [ ] ®

MK 81 LOW DRAG BOMB (GP) 260 LBS @@ @ o0

MK 82 LOW DRAG BOMB (GP) 531 LBS oo @ ole

MK 83 LOW DRAG BOMB (GP) 985 LBS ele @ 10

MK 28 MOD 0 SPECIAL WEAPON

600 GAL. EXT. § TANK (EMPTY)
(FULL)

2010 LBS ®

268 LBS
4,362 LBS 1

RCPP-105 STARTER POD 2015 LBS ®

ST
AR e e
IS - v St ks sl
Eem=— —=Fraarel
*

H

- ————

epmassem
[ P e

.

MULTIPLE EJECTOR RACK GzggEsSarsis 1901Bs (@ ® @
<sEEEe
<R
SRR T
SRR T,

AVERAGE OPERATING WEIGHT* . AIRPLANES 148363f thru 149474k—28,500 LBS
AIRPLANES 1504061 and UP—28,700 LBS
tBased on IP-5 FUEL, 6.8 Ibs/gal.
*0perating weight is the bosic weight of the airplane plus the weight of oil, ungageable fuel (lines, pumps, manifolds, etc.), and two (2) crewmem-
bers. To obtoin exact operating weight, and detoiled weight and balance data, refer to AN-01-1B-40 weight and balance dota handbook for your
airplane.

FDB-1.1-108

Figure 1-9
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AIR CONDITIONING AND PRESSURIZATION SYSTEM

DESCRIPTION

Air conditioning in the airplane is divided into two
major systems, one for the cockpit areas and one for
electronic equipment cooling. Both cockpits and the
pressure suits for both erewmen are pressurized, and

supplied with conditioned air from the cabin refrigera-
tion unit. The same air that pressurizes and heats
the cockpits also is used to keep the windshield free
of fog, frost and rain. The equipment refrigeration
unit provides cooling air for the main radar package
and communication-navigation-identification equip-

2-1
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FROM 17TH STAGE ENGINE COMPRESSOR

TO EQUIPMENT COOLING UNIT

NAVWEPS 01-245FDB-1.1

CABIN AIR-CONDITIONING AND PRESSURIZING SYSTEM
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Figure 2-1

MECHANICAL CONNECTION

ELECTRICAL CONNECTION
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ment. Both systems utilize high temperature high
pressure 17Tth stage engine compressor bleed air
available from either or both engines. The cabin/
pressure suit air conditioning system (figure 2-1)
consists of twoair-to-air heat exchangers,an expansion
turbine, shutoff and pressure regulating mixing valves,
and temperature controls necessary toallow the pilot to
select cabin conditioning temperatures, pressure suit
temperatures, defogging, rain removal and ram air
operations. Separate temperature ranges and control
systems for the pressure suit and cabin are provided.
High temperature/high pressure engine compressor
bleed air passes through the primary and secondary
heat exchanger and is expanded through the cooling
turbine. After being mixed with hot compressor
bleed air (as required by pilot'stemperature selection)
it enters the cockpits through several manifolds, one
near the RIQO's feet, one near the pilot's feet, one along
the lower surface of each windshield side panel and
one at the base of the flat optical panel of the wind-
shield. Two "eyeball" type airnozzlesare located just
below the canopy sill on the right and left side of the
RIQ's cockpit. Air is also routed into the aft cockpit
via an open tube duct located behind the circuit breaker
panels.

CABIN/ PRESSURE SUIT AIR CONDITIONING

The cockpit air conditioning system operation can best
be explained and understood by referring tothe cabin/

CABIN/PRESSURE SUIT TEMPERATURE SCHEDULE

Volume |
Section Il

pressure suit temperature schedule (figure 2-2). The
"'normal" range, which refers to the curve labeled
foot-heat produces temperatures from -20°F to 100 °F.
These temperatures refer to inlet air, and not cabin
temperature - socabintemperature will be determined
by a combination of inlet air and environmental con-
ditions. The "normal” curve isthe governing schedule
for all air entering the cockpit while in automatic
temperature control with the defog-foot-heat lever in
the LOW range. A little airisalways entering through
the defog port and this air increases (while foot-heat
air decreases) as the lever is moved forward. But
until a switch is made at the HI/LOW position, both
defog and foot-heat air enter onthe "normal' schedule.
Thus full range on the auto rheostat (from 7 o'clock
to 5 o'clock positions) will only produce -20°F to
100°F air - unless the defog lever is moved into the
HI range. When the switch is made, the temperature
schedule of all entering air switches to the "defog"
curve. Thus, if 250° were the knob position (about
3:00 o'clock) 87°F would be the temperature of incom-
ing air in the "normal” range, but when the switch is
made, the temperature would change to137°F. Asthe
defog lever is moved forward through full travel, the
foot-heat butterfly valves - for both front and rear
cockpits - are closing as the defog valve opens. Thus
the defog air volume increasesona rather steep slope,
and when the lever is closed to full defog position (full
forward), the temperature of the air entering the cock-
pit is quite warm. If through some malfunction of the

CONTROLLER INLET AIR TEMPERATURE-°F

AUTOMATIC CONTROL KNOB~-DEGREES OF ROTATION

FDB-1.1-202

Figure 2-2
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automatic temperature control system, it bccomes
necessary to use manual override, you should realize
that "bumping" the switch to coldor hot can give you a
full range of temperaturesupto230°F, but the HI/ LOW
gwiteh on the defog lever is bypassed. Thusthe entire
temperature range for both foot-heat and defog air is
gscheduled directly by the mixing valve position, which
in turn is moved only when the override switch is held
to either hot or cold. The gwitch is spring-loaded to
off and in the off position the mixing valve is held
stationary. When the pressure suit mixing valve be-
comes active (vent air turned on), both pressure suit
and cabin air schedulesare followed while inautomatic
temperature control; that is, with the defog lever In
the LOW range, vent air will be provided to the pres-
sure suit at its schedule while simultaneously foot-
heat and defog air will enter onthe "normal' schedule.
Moving the defog leverintothe Hlrange again switches
foot-heat and defog air to the higher schedule, but the
pressure suit schedule remaing unchanged. Manual
override operation complicates the picture a bit when
the pressure suit is involved, inthat onlythe pressure
suit mixing valve is actuated when the override switch
is maoved to hot or cold. The cabin air mixing valve
remains in its last automatic selected position. The
relative volumes of defog and foot-heat air can be
changed by defog lever action, but the temperature is
fixed when manual override is selected. Thischarac-
teristic can cause an undesirable situationinthe event
the automatic temperature control becomes inoperative
during the cruise portion of a flight. Cabin air tem-
perature will not normally be ata high setting with the
pressure suit on, s¢ when manual override is selected,
the cabin air mixing valve remains at a fixed, moderate
temperature position. Therefore, when higher tem-
perature defog air is desgired for letdown, it is not
available since manual override only controls suit vent
air. Rowever, when the suit vent air lever is turned
off, the suit mixing valve becomes stationary at the
cold position and the cabin mixing valve again is op-
erative. Since suit vent air would not be absolutely
necessary during letdown into fog producing altitudces,
this method to control cabin air temperatures, is
plausible, However, it must be remembered when
operating in manual override, the suit vent air must
be off. Suit vent air can be turned on again after in-
creaging defog air temperature. It also must be re-
membered that the RIO has no control over pressure
suit air temperature. He c¢an control flow, but must
accept the pilot selected temperature. So if the pilot
turns vent air off, driving the mixing valve to cold,
the RIQ will be receivingfull coldair, unless he clects
to turn it off.

Note

The MAN position of the temperature control
switch should not be used except as a back-up
in the event of a failure in the automatic sys-
tem. No advaniage will be gained inthe amount
of heating time required by utilizing the MAN
position over the AUTO position. Prolonged
use of the full hot MAN pasition could result
in excessive cockpit heat, and/or circuit

24
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breaker popping during the {ake-off phase,
since airflow and temperature with the switch
in the MAN position is directly proportional
to engine rpm.

Windshield Defogging

Fogeing of the windshield is prevented by heating the
ingide surface with incoming cabin air thatisdiverted
into the defogging manifolds located along the lower
surfaces of the side and center panels. The defog
lever (4, tigure 1-3) located on the pilot’s right con-
sole, outboard of the right utility panel, is provided
to select windshield defogging., The lever proportions
the cabin airflow between the footheaters and wind-
shield defogging tubes such that in the full aft (FOQOT-
HEAT) position approximately 30% of the total cabin
airflow is delivered to the pilet's and RIO's air dis-
tribution manifolds and 10% throughthe windshield de-
fog manifold. At the full forward [DEFQOG} position
approximately 20% of the total airflow is delivered
through the footheat manifolds and 80% through the
windshield defog manifold. Actuation of the DEFOG
{(Hi Temp] range temperature schedule is achieved
only aftcr the lever has been moved to the HI range.
The pilot should attempt toanticipate fogging conditions
sc that, through proper management of temperature
and airflow, it will not become necessary to subject
the windshield and the crew to high temperatures and
defog airfiows which are required in order to clear
an already fogged windshield.

Windshield Rain Removal

During taxiing, take-off and landing, the pilot, by
placing the rain removal switch (3, figure 1-3) located
on the right utility panel, to the ON position will open
a valve causing warm air to flow through nozzles
directed up the outer surface of the windshield center
and left side panels, This air hreaksupthe rain drops
into smaller particles and divertzthe majority of them
over the windshield, The system is adeguate when
flying through light rain, however, rain removal has
been found to be marginal when flying through moderate
to heavy precipitation with flaps down{BLC operating}.
Due to the fact that the rain removal system utilizes
engine bleed air, rain removal is better or will be
improved when the flaps are up or have been raised,
A warning light on the caution lights panel will il-
luminaic in the event the windshield material ap-
proaches a temperature which will cause optical de-
terioration. The pilot should then decide whether to
risk optical deterioration or to turn the rain removal
switch OFF. If the windshield temperature is known
to result from aerodynamic heating {occurs only near
level flight maximum speed with maximum afterburn-
ing) the overheat gignal should be disregarded.

gy g iy Sy iy g ey

CAUTION

" To prevent heat damage to windshield center
and left side panels, turn rain removal switch
QFF after take-off.
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Note

Prior to ilight, a rain repellant should be ap-
plied to the windshieid.

CABIN PRESSURIZATION

With the canopy closed and the engine and cabin re-
frigeration system in operation, the cabin will auto-
matically become pressurized at an altitude of 8,000
feet and above, The pressure in the cabin is main-
tained by the cabin pressure regulator (located on the
cockpit floor aft of the RIG's seat), which controls
the outflow of air from the cockpit. Below 8,000 feet,
the regulator relieves cockpit air at a rateto keep the
cockpit unpressurized. Above 8,000 feet, the regulator
relieves cabin air as necessary to follow a definite
cabin pressure schedule. Qperation of the pressure
regulator is completely automatic. The cabin safety
(and dump} valve is used toprevent the cabin pressure
differential from exceeding the limit positive or
negative differential pressure in case of malfunctioning
of the cahin pressure regulator, and to provide an
emergency means of dumping the cockpit air. The
dump feature of the safety valve is pneumatically con-
nected to a dump feature on the cabin pressure regu-
lator. Both valves which are operated pneumatically
from a single control have sufficient capacity to permit
the cabin differential pressure to be reduced from5.5
psi to .05 psi within 5 seconds or less.

Cabin Pressure Altimeters

The pressure altitude of the cockpit is indicated on a
pressure altimeter. The pilot's cabin altimeter (3,
figure 1-3}, is located on the right console. The RIO's
cabin altimeter (2, figure 1-6), is located in a panel
on the left side of the aft cockpit, The cabin altimeters
are vented directly to cockpit pressure.

Caobin Turbine Overspeed Warning Light

The cabin turbine overspeed warning light {19, figure
1-3), is located on the pilot's caution lights panel.
The warning light will illuminate when the cooling
turbine in the cabin/pressure suit refrigerationunit is
being subjected to pressures and temperatures in ex-
cess of normal operation, and is therefore subject to
premature failure. I possible, the airplane speedand
engine power should be reduceduntil the light goes out.
If the light fails to go out, the pilot should then select
ram air by pulling UP on the emergency vent knob,
which will divert ram air into the cockpit and at the
game time shut off bleed air to the refrigeration unit
thereby stopping the cooling turbine.

PRESSURE SUIT PRESSURIZATION SYSTEM

The cabin/pressure suit air conditioning is designed
to deliver up to 10 cfm of air per suit at any tempera.
ture selected by the pilot. This air is provided at
a pressure of 3 = .2 psiabove cabin pressure to insure
proper flow of ventilating air through the suit, For
operation when the cabin altitude exceeds 35,000 feet,

Volume |
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the air is provided at a pressure of 6.5 + .2 psia. In
the event the pilot selects ram air for the cabin,
thereby shutting off the flow of conditioned air, the
flow of air from the refrigeration unit tothe pressure
suit will also be stopped. If the pilot should select
ram air above 35,000 feet and the flow of conditioned
air to the suit is stopped, suit pressurization will be
automatically and instantly provided by the airplane's
oXygen system,

Note

The RIQ can control flow through his pressure
suit by means of a manual flow control and
shutoff valve located on the left side of the
cockpit. The RIO has no control over cockpit
or pressure suit temperatures.

MK IV PRESSURE SUIT

The full pressure suit consists of atwo-layer garment.
The inner garment is an air tight, ozone resistant,
neoprene rubber layer, the only interruption being
at the entrance which is sealed by a pressure sealing
entrance slide fastener. The outer restraining gar-
ment is of nylon and is equipped with the necessary
straps, tie-down, slide fasteners and adjustments
to enable donning and fitting of the suit. The neck
ring on the suit is the attachment point for the helmet
and is also a pivot for the head and neck, On the left
side of the suit there aretwoports, one for ventilating
air attachment, and one for the "g" gsuit attachment.
On the right side of the suit is an exhaust port. The
helmet incorporates the hreathing regulator and com-
munication equipment, Suit ventilating air issupplied
from the aircraft's conditioned and regulated supply
via the composgite disconnect tothe ventilating air hose
and suit inlet port. From the suit inlet port air flows
through ventilation tubes built into the pressure suit
body and exits atthe wrists, ankles, andthe back of the
neck., It then flows into the body of the suit, out
through the exhaust port and through a hoseto the suit
controller which is located in the survival kit. Innor-
mal flight, air is allowed to passthroughthe suit con-
troller and is expelled throughits exhaust port, under-
neath the right forward corner of the survival kit.
There is no need for the suit to be pressurized when
safe cabin pressure prevails, and any slight pressuri-
zation that occurs dueto some suit resistance to venti-
lation airflow, However, the pressure suit system is
devised so that the suit will be instantly pressurized
if the ambient (cockpit) pressure falls below 35,000
ft. pressure altitude. The full pressure suit system
is designed to respond to and function under several
distinet conditions that might be encountered inflight,
namely;

2. In normal flight withadequate cabin pressurization
the suit is pressurized only to a very slight extent
due to the suit resistance to airflow.

b. When ambient (cockpit) absolute pressure falls
below 3.4 psi the suit will become pressurized by the
ventilating air,
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e. I ventilation air supply is lost, the airplane's
oxygen supply will pressurize the suit aswell as supply
breathing oxygen.

d. Lastly, if airplane's oxygen fails or inthe event of
bailout, the bailout oxygen will pressurize the suit as
well as supply breathing oxygen.

Helmet

The helmet is equipped withan oxygen regulator (Model
GR 70 or Model GR 90) face visor, visor seal, face
seal, helmet liner adjusting mechanism, sunvisorand
a dynamic {AIC-10) lip mike and headset. The oxygen
regulator is provided to control the flow of oxygen
to the facial area, The regulator is divided into two
compartments separated by a diaphragm. One com-
partment has an opening leading directly to the facial
area, while the other compartment has an opening
directly to the area behind the face seal. The second
cpening senses the suit pressure, and will keep the
oxygen to the facial area at slightly higher pressure
than that of the suit, sothat the suit air will never flow
into the facial area. When the demand valveis opened
by the negative pressure of inhalation, oxygen is emifted
to the facial area via the perforated visor defogging
tube. During exhalation a positive pressure of .072
psi will force the exhaledgasesto passfrom the facial
area of the pressure suit body via exhalation valves
located in the area below the chin, These valvesper-
mit flow in one direction only and therefore will pre-
vent any gases from the suit area intothe facial area.
The face visor is sealedwhen closed by means of a tube
which is inflated by oxygen when the on-off switch on
the regulator is switched to ON. To raise the face
visor, the seal is deflated on early issue helmets
equipped with GR 70 oxygen regulators, by first turn-
ing the on-off switch OFF and then by depressing the
spring-loaded visor seal relief plunger and inhaling
to open the tilt valve allowing the oxygen to escape
from the seal, On currentissue helmets equippedwith
GR 90 oxygen regulators, the face visor seal is de-
flated by merely turning the on-off switch OFF and
inhaling. If the oxygen is turned on when the visor
is in the up position, oxygen will flow freely to atmos-
phere from the visor defogging tube. Oxygen 15 pre-
vented from flowing directly into the rear of the hel-
met and into the body section of the suit by a face seal.
The face seal forms the closure that separates the
100% oxygen in the face compartment from the gases
of the suit. This seal is shaped to form a continuous
line over the occupant’s forehead, down along hig
cheeks and across his chin, To gain this seal, contact
with the subject's face should be as complete as pos-
gible. This requires that the seal be properly fitted
and shaped when donning the helmet. A badly fitted
face seal will be noted by a continuous flow of oxygen
from the regulator. The helmet liner adjusting mech-
anism consists of an external knob and internal straps
wrapped around 2 tightening mechanism, Turning the
knob in either direction will tighten the helmet liner
on the head and also force the head forward into the
face seal. The face seal, when formed properly, and
the helmet liner, which adjusted properly, will provide
the occupant with the best possible degree of comfort
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while wearing the helmet. The full pressure suit
helmet provides equivalent crash protection to the
standard Navy helmet, but the nature of its attachment
to the suit body, provides superior helmet retaining
qualities.

Suit Controller

The suit controller, located in the survival kit, is the
heart of the pressure suit system. It is completely
automatic and requires no adjustment or control hy
the suit cccupant. All exhaust air must pass through
the suit controller prior to being exhausted. Through
restriction of the exhaust flow of vent air, the con-
troller prevents the suit preggure from dropping be-
low a pressure equal to 35,000 ft. As the cockpit al-
titude rises above 35,000 feet, the controllerwill begin
to restrict the exhaust flow, causing a pressure build-
up in the suit. This pressure will be maintainedat an
absolute pressure equal to 35,000 feet pressure alti-
tude. The differential suit pressure will be the dif-
ference between 35,000 feet equivalent and the cockpit
pressure. The suit controller operates on a balance
pressure being kept between the suit and the internal
altitude reference chamber of the controller. Thein-
ternal altitude reference chamber of the controller is
continuously fed with a metered flow of the airplane’s
oxygen at approximately 100to 150 ce/min. The outlet
flow of this oxygen from the reference chamber is
controlled by an aneroid operated valve which senses
cockpit pressure and regulateg the outlet flow tomain-
tain a pressure equal to 35,000 feet within the suit
controller. In the event of ventilation air loss to the
pressure suit, the pregsure in the suit controller will
drop, causing the suit controller exhaust valveto close.
At the same time, a tilt valve will open allowing oxygen
to flow through the suit controller and exhaust hose
to the suit, The suit will then be pressurized by
oxygen. The suit controller will continue to maintain
suit pressures in the same way ag itdid when the suit
was using ventilation air for pressurization. A check
valve in the ventilation inlet line will prevent any
oxygen in the suit from escaping. There will be no
ventilation air flow when the suit is being pressurized
by oxygen. Upcn ejection above 35,000 feet, the suit
controller will still maintain a no greater than 35,000
ft. pressure altitude in the suit. The only difference
being that the oxygen supply for controller operation
and suit pregsurization will come from the cccupant's
bailout oxygen supply which will be triggered upon
gjection.

Composite Disconnect

The composite disconnect is designed to be used in
conjunction with the suit controller and the suit con-
trol system of which it is a part. The composite dis-
connect assembly consists of a lower block, an in-
termediate block, and an upper block., The inter-
mediate block is fastened to the upper part of the
survival kit and containg the tie-in between the crew-
man and the emergency oxygen supply. Thedisconnect
is so designed that the aircrewman, during normal
aircraft entrance or departure, is capable of quickly
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attaching or detaching all hoses and electrical lines
leading from the aircraft to the survival kit and man.
The lower block contains check valves inthe ventilating
air, anti-"g" and oxygen ports, that are open when
the three sections of the disconnect are plugged in,
and closed when either the upper or lower blocks are
disconnected from the intermediate block. The check
valves prevent gas leakage in the normal direction of
flow when the valves are closed. The lower block is
provided with a lanyard operating locking device,
the free ends of the lanyard being attached to the air-
plane structure. As the seat is ejected, tension inthe
lanyard unlocks the device and separates the lower
block from the intermediate block. The intermediate
block serves as the connecting link between upper and
lower blocks and, in addition, by means of a "Tee" in
the oxygen line, connects the emergency oxygen tothe
system. The upper block provides the means for
attaching all service lines corresponding to those
leading to the lower block. It also contains a manual
disconnect device that permits the aircrewmanto free
himself from all kit connections during normal air-
craft departure by a single pull on the manual dis-
connect handle..This action simultaneously unlocks
the upper block from the intermediate block and the
vent exhaust hose from the kit.

WARNING

Replacement O ring seals for composite dis-
connect must be cleaned with solvent MIL-T-
7003 prior to installation to preclude the pos-
sibility of an oxygen oil explosion occurring
upon composite disconneet insertion or in-
flight.

Note

Prior to eachflight, lubricate the exposed seals
of the composite disconnect upper block with
lubricant MIL-C-21567.

EQUIPMENT COOLING SYSTEM

The equipment air conditioning system consists of an
air-to-air heat exchanger, pressure regulating and
shutoff valve, expansionturbine, mixing valve and tem-
perature controls. The unit provides refrigeratedair
for cooling the nose located radar equipment and the
communication navigation identification equipment lo-
cated under the RIO's cockpit floor. It also provides
high pressure, ram-cooled air (auxiliary air) for fuse-
lage fuel tank pressurization, wing fuel tank pres-
surization and transfer, anti ''g" suits, electronic
equipment pressurization, high pressure pneumatic
system air source, CADC, angle of attack transmitter,
canopy seal pressure and turn and slip indicator. Op-
eration of the system is entirely automatic with air-
flow being initiated on engine start. Engine bleedair,
after flowing through the heat exchanger and pressure
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regulating valve, is expanded through the cooling tur-
bine and then mixed with warm bleedair as necessary
to provide a nominal delivery temperature of 85°F
from sea level to 25,000 feet, and 40 °F above 25,000
feet. The air is then ducted directly to the electronic
equipment. In the event of a system failure such that
refrigerated air temperatures exceed 150 + 10°F, the
refrigeration unit will be automatically shut off and
emergency ram air cooling will be provided. A warn-
ing light labeled "Radar CNI Cool Off"" will illuminate
on the radar intercept officer's instrument panel and
the pilot's right vertical panel whenever ramairis be-
ing utilized for cooling. A reset button labeled cool-
ing reset is located on the RIO's main instrument
panel, and on the console below the pilot's right ver-
tical panel. In the event the "Radar CNI Cool Off"
light illuminates, attempt to restart the refrigera-
tion unit by reducing airspeed, waiting at least 15
seconds and then depressing the cooling reset button.
If the refrigeration unit fails to restart, no further
attempt should be made.

b o

* CAUTI(?IS 1

When operating with emergency ram air cooling
avoid high speed flight if possible. Maximum
allowable cooling temperatures may be ex-
ceeded during high speed flight with the result
that electronic equipment life and/or reliability
may be effected.

Note

Illumination of the "Radar CNI Cool Off'" light
shall be logged on the yellow sheet (OPNAV
FORM 3760-2).

Nose Radar Compartment Pressurization

The airplane nose sectionisautomatically pressurized
to a nominal 1.6 psi above ambient pressure by an
out-flow type pressure regulator mounted on the for-
ward wall of the nose gear compartment. Pressuriza-
tion is initiated when the landing gear is raised, and
is relieved when the gear is lowered or equipment
package shutoff occurs.

ENGINE ANTI-ICING SYSTEM

The engine anti-icing system is a compressor dis-
charge air bleed type system, controlled by an on-off
pressure regulating valve. Airforanti-icing purposes
is supplied from the 17th stage of the engine compres-
sor at pressures up to 275 psig, and temperatures up
to 593°C. A regulator incorporated in the anti-icing
valve reduces the incoming air to a pressure of ap-
proximately 14-20 psig. Air from the anti-icing valve
is distributed to the engine front frame struts, and to
the variable guide vanes.
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Engine Anti-icing Switch

A two-position engine anti-icing switeh (7, figure 1-2)
is located on the outboard engine control panel. The
switch is marked engine anti-icing and the switch po-
gitions are DE-ICE and NORMAL. Placing the switch
in the DE-ICE position opens the regulator valve which
starts anti-icing air flow. With the switch in the
NORMAL position, no anti-icing operation is being
performed. Electrical power fortheanti-icing circuit
is provided by the left main 115 volt a-c bus.

; CAUTION |

Do not place engine anti-icing switch in the
DE-ICE position unless actual engine icing
conditions are encountered.

EMERGENCY VENT HANDLE

The cockpits may be cleared of undesired smoke or
fumes and the cabin/pressure suit refrigeration unit
may be shut off by pulling up on the emergency venti-
lating handle (2, figure 1-3). Push button on top of
knob and then pull up on the knob. The handle may be
placed in an intermediate position to obtain desired
amount of emergency ventilation. When pulled up,
three actions occur simultaneously:

a. All air conditioning and pressurization air from
the cabin/pressure suit refrigeration unit tothe cock-
pits and pressure suits is shut off.

b. The cabin/pressure regulator and safety (dump)
valve is opened and the cockpit becomes completely
depressurized.

c. A ram air shutoff valve is opened and the atmos-
pheric air is allowed to enter the cockpit through a
port located just forward of the pilot's feet.

Note

Operation of the emergency ventilating control
knob is the only method of shutting off the
cabin/pressure suit refrigerationunit whenthe
engine is operating.

NORMAL OPERATION

Optimum cockpit environment can best be achieved by
placing the override selector switch on the tempera-
ture control panel in the AUTO position, andadjusting
the temperature control knob for the desired cockpit
temperature. Adjust the defog control lever on the
right utility panel for personal comfort and effective
windshield defogging. If the automatic temperature
control system fails, or if you desirea cooler or hotter
temperature within the pressure suit, a temporary
adjustment may be obtained by 'bumping' the over-
ride selector switch to the HOT or COLD position.
To prevent windshield defogging during letdown into
hot humid atmosphere, place the override selector
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switch in the AUTO position, and have the defog lever
positioned about 3/4 of the way forward. Five minutes
prior to letdown select the full defog position and ad-
just the temperature control knob to the 2 o' clock (200
degrees of clockwise rotation) position, and maintain
these settings throughout the letdown. If fogging per-
sists, and will not clear up, retract flaps if extended,
or increase power (use speed brakes as necessary to
maintain airspeed) to provide more engine bleed air
to the mixing valves. In the event cockpit and pres-
sure suit temperatures become too high at low alti-
tudes and cannot be lowered, some degree of comfort
can be achieved opening the face plate, removing the
gloves and unzipping the pressure suit.

PRESSURE SUIT OPERATION

After donning the suit, vent air should be applied if it
is available, especially if any delay is anticipated be-
fore going out to the aircraft. It doesn't take long to
become dehydrated in warm weather. To avoid visor
fogging, coat the visor with recommended anti-fog
compound. On the way to theairplane a portable pres-
sure suit ventilating unit should beused. Afterarriv-
ing at the airplane vent air is available from the
Augxiliary Power Unit (CP-105) either inthe cockpit or
standing outside the airplane. Before entering the
cockpit the vent air hose, anti-g hose, and exhaust hose
connections to the suit should be checked secure.
The first two things to do after climbing in the cockpit
is to connect the composite disconnect to the upper
block and connect the exhaust hose. The exhaust hose
cannot be connected until the composite disconnect is
locked. After these two connections are made the vent
air may be turned on before finishing the job of getting
strapped in. (If the exhaust hose is not connected,
above normal ballooning of suitwill occur and balloon-
ing will be slow to dissipate even after vent air has
been turned off.) After the helmet and gloves have
been donned and the assistant has plugged inthe com-
munications and oxygen line to the helmet, the oxygen
system should be checked by closingthe visor, turning
on the oxygen and checking the visor seal. Ifthe sys-
tem checks out satisfactorily remainonoxygen. Nor-
mal flight procedures are then followed until take-off
position is reached where the vent air should be turned
down to prevent suit ballooning as power is advanced
on the take-off roll. Assoonastheairplaneis cleaned
up after take-off the vent air should be adjusted to a
comfortable level, Vent air temperature isadjustable
by use of the cockpittemperature control. Tomonitor
suit altitude, a suit altimeter is installed on the left
leg of the suit. Pressure suit operation can be che cked
during flight by pulling the emergency vent knob be-
tween 12 and 20,000 feet, climbing to 40,000 feet and
checking that suit inflates, and holds anabsolute pres-
sure equal to 35,000 feet.

o

| CAUTION |

e

Prior to pulling pressure suit inflight check
turn radar equipment off.
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EMERGENCY OPERATION

Although there are no provisions made for emergency
operation of the cabin/pressure suit air conditioning
system, emergency ventilating air is available. The
cockpits may be cleared of undesired smoke orfumes
and the cabin/pressure suit refrigeration unit may be
shut off by depressing the hutton and pulling up on the
emergency ventilating knob. The handle may be placed
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in an intermediate position to obtain the desired
amount of emergency ventilation.

LIMITATIONS

There are no specific limitations pertaining tothe op-
eration of the Air Conditioning and Pressurization
System,

AIRBORNE MISSILE CONTROL SYSTEM

Refer to Volume III Confidential Supplement.

ANGLE-OF~ATTACK SYSTEM

DESCRIPTION

The angle-of-attack indicating system is designed to
provide the pilot with a visual indication of the air-
plane's angle-of-attack. This is aceomplished through
the use of an angle-of-attack indicator, and an angle-
of-attack indexcr light assembly. The angle-of-attack
system also sends signals to the approach lights and
stall warning vibrator. Refer to figure 2-3 forangle-
of-attack displays,

ANGLE-OF-ATTACK INDICATOR

This indicator (31, figure 1-4) measures the angle-of-
attack of the airplane by reflecting the direction of
airflow relative to the fuselage, Thisis accomplished
by means of a probe protruding through the fuselage
skin. Airstream direction is sensed by means of a pair
of parallel slots in the rotating probe protruding hori-
zontally intothe airstream. Whenthe airplane changes
its angle-of-attack, pressure becomes greater in one
slot than the other, and the probe rotates to align the
probe slots with the airstream. Probe rotation moves
the potentiometer wiper arms a proportionat amount,
producing resistance variations which are the signals
sent to the angle-of-attack indicator. The angle-of-
attack indicator ig calibrated from Qto30in arbitrary
units equivalent to a range of -10 to +40 angular de-
grees of rotation of the probe. Pointers are provided
and are set at the following cruise, stalland approach
optimum angle-of-attack reference points:

Cruise 7.9 Units
Stall 30.0 Units
Approach 18.2 Unitg

The angle-of-attack indicator also contains a switeh
that actuates the stall warning pedal shaker at 22.3
units. When the indicator is inoperative, the word
CFF shows in a small window on the face of the dial,
Refer to Angle-of-Attack Conversion Charts Section Iv,
Volume II for optimum angle-of-attack units for var-

ious airspecds andgrossweights. The angle-of-attack
indicator derives power from the right main 28 volt
d-c¢ bus.

ANGLE-QOF-ATTACK INDEXER -

An angle-of-attack indexer is installed on the left side
of the windshield in the pilot's cockpit. On some air-
planes, two angle-of-attack indexers are installed,
one on each side of the windshield. The indexer(s)
present angle-of-attack information to the pilot while
making a landing approach, by illuminating symbolic
cutouts. The indexer{s} are encrgized by cam-opera-
ted switches in the angle-cf-attack indicator. At very
low angle-of-attack an inverted "V isilluminated and
warns the pilot to increase his angle of attack. At
slightly low angle-of-attack both the inverted “V' and
circular symbols are illuminated. At optimum angle-
of-attack only the circular symbol is illuminated. At
very high angle-of-attack a "V" symbol is illuminated,
warning the pilat to decrcase his angle of attack.
When approaching at slightly highangle-of-attack both
the "V" and circular symbols are illuminated. The
indexer information ecorresponds with the approach
light assembly information. The indexer assembly is
powered from the left main 26/14 volt a-c hbus.

STALL WARNING VIBRATOR

A stall warning vibrator is mounted on the left rudder
pedal to warn the pilot of approaching stall conditions.
The vibrator consists of an eclectrical motor which
drives an eccentric weight. Rotation of the weight
causes the rudder pedals to vibrate, warning the pilot
of an impending stall. A sufficient margin existg
to allow the pilot to return tothe proper flight attitude
by normal reaction to the warning. The vibrator is
eleetrically connectedtoa switehinthe angle-of-attack
indicator. The switch to activate the rudder pedal
vibrator is set at 22.3 units. The stall warning
vibrator is powered from the right main 28 volt d-c
bus.
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APPROACH LIGHTS

An approach light system with red-amber-green in-
dications is used to show the angle-of-attack of the
airplane on approach. This system operates in con-
junction with the angle-of-attack system, with the
approach lights operated by switches in the angle-of-
attack indicator. The system is automatically ener-
gized when the arresting gear is down and the landing
gear is down andlocked. Two switchesinthe indicator
unit determine which one of the three lights will be
lit. A Hook switch is located on the exterior lights
control panel (figure 4-11), and has switch positions of
NORMALand BYPASS. Withthe switchinthe NORMAL
position, landing andarresting gear down, the approach
lights will illuminate steadily. With the switch in the
NORMAL position, landing gear down and arresting
gear up, the approach lights will flash. Placing the
switch in the BYPASS position completes a circuit
allowing the approach lights to illuminate steadily
without having the arresting gear extended. One com-
plete recycling of the arresting gear will reset the
Hook switch to the NORMAL position. Approach
lights are powered from the left main 28 volt d-c bus.

NORMAL OPERATION

There are no normal operations pertaining to the
angle-of-attack system.

EMERGENCY OPERATION

There are no emergency operations pertaining to the
angle-of-attack system.

LIMITATIONS

There are no limitations pertaining to the angle-of-
attack system.

ARRESTING GEAR SYSTEM

DESCRIPTION

A conventional arresting hook and actuating cylinder
ig utilized to pneumatically extend and hydraulically
retract the arresting gear. The hook is actuated by
one combination shock absorbing actuating cylinder.
The arresting gear consists of an arresting hook, a
combination hydraulic actuator and dashpot, an up-
latch mechanism, and a lever in the cockpit.

ARRESTING GEAR CONTROL

Thearresting gear is controlled bya handle (17, figure
1-4) located on the right of the main instrument panel
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of the forward cockpit. When the control handle is
pushed down, the latch is released and the arresting
gear is extended by gravity and compressed air in the
cylinder. Placing the arresting gear handle in the UP
position actuates a switch which energizes a solenoid
valve which directs hydraulic pressure tothe cylinder
to raise the arresting gear. A red warning light
inside the control handle will come onwhenthe control
handle is placed in the down position and will remain
on until the arresting gear is fully extended. The
warning light will not illuminate again untilthe system
is recycled. Upon the incorporation of ASC 92 (Add-
ition of Hook Not Up Warning Light Function), the
warning light will also illuminate when the control
handle is placed in the up position, and will remain
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illuminated until the arresting gear is fully retracted.
Electrical power for the arresting gear is supplied by
the left main 28 volt d-c bus.

NORMAL OPERATION

Nermal operation of the arresting gear system consists
of placing the arresting gear control handle down, and
observing the warning light o assure the arresting
gear is fully extended. To retract the arresting gear,
place handle up and observe warning light to assure
arresting gear is fully retracted.
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EMERGENCY OPERATION

There are no provisions for emergency operation of the
Arresting Gear System.

LIMITATIONS

There are no practical arresting gear limitations for
field arrestment, however, there are airspeed/gross
weight limitations for shipboard recovery. Refer to
applicable Recovery Bulletins,

AUTOMATIC FLIGHT CONTROL SYSTEM (AN/ASA-32D)

DESCRIPTION

The AN/ASA-32 flight control system is an electro-
hydraulic autepilet system designed to provide stable,
accurate coordinated flight maneuvers without inter-
ferring with effective manual control. The flight con-
trol system is capable of performing two modes of
operation, stability augmentationand autopilot. Stabi-
lity augmentation operation providesairplane stability
in pitch, roll and yaw,; it opposes any changes of
attitude but will not return the airplane to a given
attitude or heading. This mode of operation may be
used while the airplane is under manual control. The
autopilot mode of operaticon will maintain anyairplane
heading and/or attitude selected within the autopilot
limits and will correct for any deviation from the
selected heading or attitude of the airplane within the
autopilot limits. Two additional operating features
are available while in the autopilot mode of operation,
they are altitude hold and Machhold. The altitude hold
mode of operation will hold any altitude selected by
the pilot while in autopilot operation. The Mach hold
mode of operation will holdany indicated Machnumber
selected while in autopilot operation,

STABILITY AUGMENTATION MODE

In the stab aug mode of operation the system senses
motion about the horizontal, vertical and lateral axes,
by means of rate gyro sensors, All attitude, heading
and bank angle changes will cauge these sensing de-
vices to transmit signals representing the changing
motion about their respective axes. These signalsare
sent to servo valves in the control surface actuators,
therefore any output signalsfromthe rate gyro sensors
indicating yawing or pitching motion causes the flight
control system to pogition the appropriate control sur-
faces to oppose that motion. This action decreases
any tendency of the airplane to oscillate in roll, yaw
or pitch, In the stab aug mode the rate gyro sensors
will send signals to the surface controlstooppose any
deviations from selected flight attitude but will not
return the airplane back to its original heading or

attitude. The stab aug mode is in operation whenever
the 8tab Aug switch is in the ENGAGE position.

AFCS MODE

-In the A¥CS mode of operation, vertical gyro, direc-
tional gyro and accelerometer signals are used in
addition to the rate gyro sensor signals to maintain
the airplane in a desired attitude with maximum pitch,
roll and yaw stability. The autopilot system can be
engaged and hold maneuvers and attitudes within a
range of + 70° pitch, + 70° in bank and 360° in azi-
muth, providing the g limits are not being exceeded.
The autopilot utilizes various components to make the
system function properly. These components are a
control amplifier, the AN/AJB-3A computer, the
central air data computer, force transducer, ac-
celerometerg, lateral series servos and rate gyro
Sensors.

Control Amplifier

The control amplifier comprisesthe control center for
the entire flight control system. It receives the sig-
nals from the various sensing elements in the system
and supplies power to the flight control components.

AN/AIJB-3 A

The AN/AJB-3A Loft Bomb Release Computer Set
provides the vertical and directional references for
the autopilot.

Central Air Data Computer

The centralair data computer performsthree functions
for the autepilot. First, it provides all required gain
changes, this isnecessary to maintain constant maneu-
vering rates regardless of changes in airspeed and
altitude. Second, the CADC containsa clutched synchro
which supplies the autopilot with a signal proportional
to the deviation from the barometric altitude which
existed when the altitude switch was placed in the
ALTITUDE position. This signal is used by the auto-
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pilot to move the stabilator as necessary to maintain
constant barometric altitude. The third function of the
CADC is to provide clutched synchro output propor-
tional to the deviation from the Mach number that
existed at the time that the Mach switch was placed
in the MACH position. This signalisused by the auto-
pilot to move the stabilator as necessary to decrease
or increase the airplane's airgpeed in order to hold
a constant Mach number.

Force Transducer

The force transducer is a unit which senses the force
applied by the pilot to the control stick. This unit
actually comprises the visible portion of the control
stick with the stick grip mounted on top of it. The
force transducer contains pressure sensitive switches
which react to longitudinal and lateral stick forces.
A lateral stick force of three pounds or more closes
a gwitch that will, in effect, disengage the autopilot in
roll, The autopilot will stay disengaged as longasthe
three pound force remains onthe stick, Whenthe stick
forces are released the autopilet will be re-engaged
and hold the new roll attitude. Fore and aft stick
forces close a switch to operate certain autopilot
components and alse cause a force sensing device to
send a signal proportional to the applied stick force
to the servo amplifier and stabilator actuator thus
causing the desired pitch attitude change. Duringthis
operation the pilot controls stabilator positionthrough
the autopilot, and the aircraft is being manually con-
trolled by the pilot. Whenthe stickforcesare released
the autopilot will hold the new pitch attitude. In the
event the pitch or roll limits of the autopilot are ex-
ceeded (x T0®), the autopilot in effect will be dis-
engaged, although the autopilot switch will remain ON.
Therefore, when the airplane returns to within the
limits of the autopilot, the autopilot will once again
take over.

Accelerometers

During autopilot operation three accelerometers are
being utilized to insure proper functioning of the
autopilot system. Two of the accelerometers are of
the G limiting type which prevent "g" loads from
occurring as a result of atuopolot operation. The other
accelerometer is a lateral accelerometer which is
used to perform coordinated maneuvers while inauto-
pilot operation.

G-LIMIT ACCELEROMETER. The normal loadfactor
interlock (g - disengage) feature of the AFCS is de-
signed to inhibit that system from commanding ex-
cessive load factor on the airplane. The system will
revert automatically from whatever mode is engaged
to the stab aug mode in the event that plus 4 or minus
1 G absolute is sensed by the G - digsengage accelero-
meter switch. This switch is mounted forward on the
radar bulkhead so¢ that if the airplane is rotated
rapidiy into a maneuver disengagement will occur at
lower values of normal load factor due to the "Anti-
cipation” resulting from the forward location sensing
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a component of pitching acceleration, If, in addition
to the G switch being operated, the stab aug servo
is hard over in a direction that wouldtend to increase
the magnitude of the existing load factor then the atab
aug mode will also digengage. It is posaible to check
out the proper functioning of this feature in flight by
engaging the stab aug and AFCS modes and gradually
increasing load factortoapproximately plua4 or minus
1g. AFCSmodes should disengage, stabaug shouldnot,
The G disengage feature is ingperative outside the
+ T0° limits of the autopilot.

TRIM-CUTOQUT ACCELEROMETER. This unit cuts
off power to the automatic pitch trim circuitwhen ac-
celeration forces along the vertical axis of the airplane
reach or exceed the limits of -0g or +3g's. This
circuit prevenis the airplane from being trimmed
automatically into a high “'g" maneuver,

LATERAL ACCELEROMETER. This accelerometer
detects airplane gkids or slips and produces error
signals proportional to the lateral forces developed.
These error sipnals cause the auwtopilot to take cor-
rective action with the rudder to coordinate the maneu-
ver being periormed.

Lateral Series Servos

The lateral series servos function to operate the
spoilers and ailerons during autopilot operation.

Rate Gyro Sensors

Refer to Stability Augmentation Mode, previously dis-
cusged in this section.

AFCS CONTROLS

The automatic flight control system engaging con-
troller (hereafter referred to as the AFCS panel}
{15, figure 1-2) is located on the pilot's left console.
This panel contains all the controls for the normal
operation of the flight control system.

Stab Aug Switch

The stab aug switch is a two-position toggle switch
located on the AFCS panel. The switch positions are
STAB AUG and ENGAGE. Placing the switch in the
ENGAGE position will establish the stab aug mode of
operation.

AFCS Switch

The AFCS switch is a two-position toggle switch lo-
cated on the AFCS panel. The switch positions are
AFCS8 and ENGAGE. This switch can bhecome ener-
gized only if the stab aug switch is engaged. Placing
the switch in the ENGAGE position will energize the
AFCS system and the system will become fully ef-
fective, holding any attitude and heading selected.
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Altitude Hold Switch

The altitude hold switch is a three-position rotary
switch located on the AFCS panel. The switch posi-
tions are ALT, OFF and MACH. This switch will
function only if the autopilot is engaged and the Mach
hold switch is disengaged. Placing the switch in the
ALT position energizes an altitude sensor inthe CADC
which is controlled by barometer altitude. As the
airplane's altitude varies, an error signal is produced
and fed tothe pitch servoamplifier. The amplifier will
then send a signal to the stabilator actuator which will
deflect the stabilator as necessary to return the air-
plane to its "hold" altitude. The altitude sensor will
hold the airplane within an altitude of + 50 feet or
+ 0.3 percent of the reference altitude at speed up to
0.9 Mach, and at speeds greater than 1.0 Mach.
Altimeter fluctuations while accelerating through the
transonic range (0.9to1.0 Mach) will produce transient
fluctuations which, although not violent, may cause the
reference altitude to slip. Whenaltimeter fluctuations
have ceased, normal altitude hold operation should
again be apparent. Engaging the altitude hold mode in
climbs of greater than 1,000 feet per minute may
result in a reference attitude other than the engage
altitude. Opening the altitude switch, or moving the
control stick fore or aft will disconnect the altitude
hold operation.

Mach Hold Switch

The Mach hold switch isathree-position rotary switch
located on the AFCS panel. The switch positions are
ALT, OFF and MACH. The Mach switchwill cause the
autopilot to maintain a constant Mach number within
+ 0.03 Mach when it is closed. This switch will func-
tion only if the AFCS mode is engagedand the altitude
hold switch is disengaged. Opening the Mach switch,
or moving the control stick fore or aft will disconnect
the Mach hold operation. Placing the switch in the
MACH position energizes a Mach sensor inthe CADC.
As the airplane's Mach number varies anerror signal
is produced and fed to the pitch servo amplifier. The
amplifier will then send a signal to the stabilator ac-
tuator which will deflect the stabilator down toput the
airplane in a shallow dive to pick up Mach number or
it will deflect the stabilator up to putthe airplane in a
gradual climb to decrease Machnumber. InMachhold
AFCS operation, the airplane will hold a selected head-
ing, roll and yaw attitude but its pitch attitude may
vary. Due to the fact that the stabilator isthe primary
control factor in both altitude and Mach hold, it can
readily be seen why the two modes of operation cannot
be used together.

Heading Hold Cutout

Effective airplanes 149403i and up, and all other air-
planes upon incorporation of ASC 94 (Addition of
Manual Heading Option Circuit) provisions have been
added totheairplane to provide the capability of making
minor heading or attitude changes when in AFCS op-
eration. The AFCS uponinitial engagement will estab-
lish heading hold as the roll reference attitude below
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+5° angle of bank. The pilot by actuating the nose
steer button can cut out the heading hold roll reference
and make minor heading changes between 0 and +5°
angle of bank. The heading hold cutout option will
remain in the system until the nose gear steer button
is again depressed or the AFCS is disengaged.

AFCS/ARI Emergency Disengage Switch

The spring-loaded disengage switch (figure 2-10) is
located on the control stick. This switch when de-
pressed will automatically cause all the switches onthe
flight control panel to return to OFF, and will also
disengage the aileron rudder interconnected system
as long as the switch is held depressed. When the
switch is released the ARI system will again be in
operation, but the autopilot will no longer be engaged.
To permanently disengage the ARI system, the ARI
circuit breaker on the left utility panel must be pulled.

AUTOPILOT PITCH TRIM WARNING LIGHT

An "A/P Pitch Trim" warning light (19, figure 1-3)
is located on the warning lights panel. This light
when illuminated for twenty seconds or more will in-
form the pilot that the autopilot pitch trim circuit is
not functioning. A momentary illumination of the light
will be of no concern since a time delay relay in the
circuit causes this condition and it does not indicate
a malfunction. If the airplane is inautopilot operation
when the light is illuminated, the pilot should make
sure the airplane is in aneutraltrim and that the con-
trol stick is gripped firmly before disengaging the
autopilot. The autopilot pitch trim rate is approxi-
mately 40% of the rate of manualtrim. Ifthe autopilot
is disengaged while the autopilot is trimming, and the
above precaution is not observed the airplane may
perform a severe nose up or nose down maneuver
upon disengagement of the autopilot. The "Master
Caution" light will illuminate with the "A/P Pitch
Trim" warning light. Depressing the master caution
reset switch will only extinguish the "Master Caution"
light.

AUTOPILOT DISENGAGED WARNING LIGHT

The "A/P Disengaged" warning light (19, figure 1-3)
is located on the warning lights panel. After initial
engagement of the AFCS mode of operation, the "A/P
Disengaged" warning light and "Master Caution' light
will illuminate when the AFCS mode is disengaged
by any means. Both lights will be extinguished by
pressing the master caution reset switch. The lights
will remain extinguished until the AFCS is again en-
gaged and disengaged.

STABILATOR AUGMENTATION OFF WARNING LIGHT

Effective airplanes 148411 and up, and all other air-
planes upon incorporation of ASC 88, a "'StabAug Off"
warning light (19, figure 1-3) has been added to the
airplane and is located on the warning lights panel.
The "Stab Aug Off'" warning light and "Master Caution"
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light will illuminate any time power is onthe airplane
and the Stab Aug switchis disengaged. Depressingthe
master caution reset switch will clear the "Master
Caution™ light, however, the "Stab Aug Off" light will
remain illuminated until the stabaug switchis engaged.

NORMAL OPERATION

Engagement and operation of the AFCS does not re-
quire much effort on the part of the pilot, however,
there are some prerequisites involved: the stab aug
mode must be engaged; the airplane should be trim-
med; and an attitude within the AFCS limits should be
established. AFCS operation can then be achieved by
engaging the AFCS switch. If altitude or Mach hold
is desired, establish a Mach number or altitude and
engage the preferred mode, It should be remembered
that Mach or altitude hold can only be selected after
the AFCS is engaged and the desired Mach number or
altitude has been established. Fore or aft stick move-
ment will disengage the Mach or altitude modes.
Manual trim during AFCS operation should not be
used unless roll reversal is encountered, and then,
only a small amount of trim should be used to counter-
act the roll. There is also a possibility, during AFCS
operation, of encountering pronouncedairirame struc-
tural vibrations at very low indicatedairspeeds. This
is caused by the pitch rate gyros inadvertently sens-
ing structural vibrations of theairframe, and amplify-
ing these vibrations by generating commands through
the autopilot to the stabilator. There should be no
cause for alarm if this phenomenon occurs. The
vibration or'chatter' can be eliminated by revertingto
the stab aug mode or by increasing airspeed above
approximately 190 to 200 knots CAS. Autopilot dis-
engagement can be accomplished by placing the AFCS
switch off, the airplane will still be in the stab aug
mode. The AFCS and stab aug modes can both be dis-
engaged by depressing the emergency disengage lever
on the control stick.

OPERATIONAL PRECAUTION

Generator Switching

Power to the autopilot, CADC and AN/AJB-3 may be
momentarily interrupted during the starting and stop-
ping of airplane engines or generators. When the
right engine or generator is started with the left
generator already on the line, the connection between
the right and left main buses is momentarily opened
to allow the right generator to come onthe line. This
momentary interruption will allow the solenoid held
switches or the engaging controllertodisengage. This
will necessitate re-engaging the autopilot to bring back
autopilot operation. The autopilot, CADC, and AN/
AJB-3A will not be effected by starting or stopping
the left engine or generator with the right generator
on the line.

NAVWEPS 01-245FDB-1.1

Roll Reversal

There is a possibility of a condition called '"roll
reversal" occurring when operating the automatic
flight control system in the autopilot mode. This con-
dition will occur infrequently and is apparent only
when attempting small changes in bank angle. Roll
reversal is associated with a small out-of-trim con-
dition in the lateral channel, and is apparent to the
pilot as a slow rolling of the aircraft in the opposite
direction of the low lateral stick force. If, for
instance, the airplane is out of trim laterally to the
left when the autopilot mode is engaged, roll reversal
may occur when low right lateral stick forces are
applied. A roll reversal situation may also be caused
by operating the manual lateral trim button while in the
autopilot mode, followed by low lateral stick forces
being applied opposite to the direction of the trim.
There is also a possibility of roll reversal occurring
even if the airplane had been trimmed prior to
engaging the autopilot mode, and the manual trim
button had not been touched. This condition is brought
about by changes in aircraft trim accompanying
changed flight conditions.

AFCS Operation with Static Correction Off

A malfunction of the Static Pressure Compensator
(indicated by the illumination of the STATIC CORR OFF
light) will have no effectuponautopilot operation. The
autopilot will operate satisfactorily with the Static
Pressure Compensator out, however, the MACH and
ALT hold modes will be effected and these modes
should be disengaged to avoid erratic operation.

Pitch Oscillations

When using the AFCS altitude hold mode, the aircraft
may experience pitch oscillations in the transonic
regions and below due to fluctuations inthe CADC air-
speed system. The nature of these oscillations vary
from "stick pumping" to divergent pitch oscillations.
It is recommended that in the event pitch oscillations
occur at subsonic speeds that the following corrective
steps be attempted: disengage the AFCS; place the
static correction switch off; disengage the stab aug
mode; re-engage the AFCS; and engage altitude hold.
If the oscillations persist after taking corrective
action, or iftheyare encounteredat supersonic speeds,
disengage the _altitude hold mode. In any event,
divergent pitch oscillations should not be allowed to
develop. If any divergent pitch activity is noted,
corrective action should be taken immediately.

EMERGENCY OPERATION

There are no provisions for emergency operation of
the Automatic Flight Control System.

LIMITATIONS

The AFCS is not to be used below 150 knots CAS.
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BOMBING EQUIPMENT

DESCRIPTION

Bombing equipment on the airplane consists of a
special purpose homb director system for LABS
delivery and a DCU 75/A bomb control and monitor
panel (Refer to NAVWEPS 01-245FDA- 13 for operation
of DCU 1T5/A). On airplanes 150406L and up, a
multiple weapons system incorporated for delivery of
conventional hombs and rockets. The special purpose
bomb director system ig designed to program an
Immelmann turn, bomb delivery, The neccessary
information to program such a delivery is provided
by the Loft Bomb Release Cemputer set AN/AJB-3A,
and displayed on the Attitude Director Indicator (ADI),
When a bombing run is initiated the AN/AJIB-3A
computer set provides the pilot with precision attitude
information, commands for executing the Immelimann
turn and automatic bomb release.

SPECIAL PURPOSE BOMBING SYSTEM

This special purpose bombing system provides se-
lection of the type of bombing run to be made (loft,
timed over-the-shoulder or instantaneous over-the-
shoulder); selection of the release pointfor this bomb-
ing run; cancellation of the run at any time prior to
bomb release; the exact time interval required from
the IP fo the pull up warning aural signal; a visual
indication of the deviation from the programmed 'g's"
required for correct bomb trajectory; and automatic
bomb release at the proper time. Prior to take-off
the following information should be obtained: target
information and bombing mode, run-in altitude, speed
and heading, time interval from the IP to the pull-up
point, and the release angles for both loft and over-
the-shoulder bombing. The time interval should be set
into the interval timer if loft of timed over-the-
shoulder are to be used, and therelease angles should
be set into the bomb release angle computer.

Bomb Control Panel

The special purpose bombing system is controlled by
two three-position toggle switches located on the bomb
control panel (figure 1-2). With the Labs-Direct
switch inthe OFF position the Loft Bomb Release Com-
puter Set is in the all-attitude indicating mode, With
the switch in the LABS position the particular bombing
mode desired can be chosen by selecting either the
INST O/8, TIMED O/S or LOFT position on the bomb
mode switch. The AN/AJB-3A computer set will
remain in the all attitude indicating mode until the
bomb button is depressed at the beginning of the bomb
run. When the bomb button is depressed the computer
set automatically switches over to a special purpose
bombing system and will provide information dependent
upon the selected bombing mode (INST O/S, TIMED
O/8 or LOFT). Upon completion of the bombing
maneuver, the computer set automatically switches

back to an all attitude indicating mode. When the
bomb control Labs-Direct switch is in the DIRECT
position, the AN/AJB-3A remains an all attitude
indicating system, and bomb release occurs when the
bomb button is depressed.

MULTIPLE WEAPONS SYSTEM

Alrplane 1504061 and up are equipped with a multiple
weapons system to provide a convential bomb and
rocket capability. The system is comprised of an
optical sight unit, a multiple weapons control panel,
a control stick bomb release switch {pickle), aircraft
armament system wiring, two wing missile pylons
{LAU-17A-inhoard), two wing tank pylons {(outhoard),
& centerline bomb rack {Aero-27A} and the appropriate
multiple bomb racks and pylon adapters. MKS8L, 82,
and 83 bombs, and 2.75 in, or 5 in. rocket launcher
packages, or any symmetrical combination of the pro-
ceeding stores can be carried and launched.

OPTICAL SIGHT UNIT

The sight unit is located above the pilot's AMCS
indicator. A fixed reticle image is projected on the
combining glass. The image consists of a pipper and
a 50 mil radius segmented ring. Illumination is pro-
vided by a two filament bulb., The reticle illumination
knob, located on the right side of the sight unit, has
a center QFF position. Rotation in either direction
illuminates one of the bhulb filaments. Reticle bright-
ness is controlled by the amount of rotation from the
center OFF position. A reticle depression knob is
located on the left side of the sight unit controls the
depression of the reticle image, The scale is graduated
in mils from @ mils (SW position} to 220 mils of
depression.

BOMB RELEASE SWITCH

The bomb release gwitch (pickle)} located on the con-
trol stick is the control for normally releaging all
stores in the multiple weapons configuration.

MULTIPLE WEAPONS SYSTEM CONTROL PANEL

Methods of release, sequencing and arming of the
multiple weapons system stores are controlled by the
station selector and the weapons control selector of
the Multiple Weapons Control Panel {23, figure 1-2).
Individual selector and swifch functions are described
in the succeeding paragraphs,

Weapons Selector Switch

The weapons selector provides the method of launch
for all types of ordinance. The switch positions are
BULLPUP, RKT DISP, and BOMBS (SINGLE, PAIRS
RIPPLE, and CLUSTER}.
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MULTIPLE WEAPONS SEQUENCE AND RELEASE CHART

EFFECTIVE AIRPPLANES
1504061 AND UP

WEAPONS SELECTOR SWITCH POSITION- SINGLE

j|

STATION SELECTOR SWITCH POSITION

OUTBOARD

INBOARD

CENTERLINE

ALL

The bombs are released one ot
a time from the outboard wing
station multiple weapons bomb
racks alternately from one sto-
tion and then the other—the
left hand station will always
receive the first firing signal
after reset. One bomb is re-
leased for each actuation or
triggering of the bomb release
switch until both the outboard
racks are empty.

The bombs are released one ot
a time from the inboard wing
station multiple weapons bomb
racks alternately from one sta-
tion and then the other—the
left hand station will always
receive the first firing signal
after reset. One bomb is re-
leased for each actuation or
triggering of the bomb release
switch until both the inboard
racks are empty.

The bombs are released one at
a time from the centerline sta-
tion multiple weopons rack.
One bomb is released for each
actuation or triggering of the
bomb release switch.

The bombs are released one ot a time from the outboard
wing station multiple weapons bomb racks, alternately
from one station and then the other—the left hand station
will always receive the first firing signal after reset. One
homb is released for each actuation or triggering of the
bomb release switch. When cll the bombs have been re-
leased from the outboard stations the signal will automati-
cally be directed to the inboard stations — the left hand
station again being first. When the inboard racks are
empty the signal will automatically be directed to the cen-
terline rack and the bombs released singly from that station.

WEAPONS SELECTOR SWITCH POSITION- PAIRS

ey

STATION SELECTOR SWITCH POSITION

OUTBOARD

INBOARD

CENTERLINE

ALL

o |

Two single pulses are supplied
simultaneously to both the left
hand and right hand outboard
wing station multiple weapons
bomb racks releasing a bomb
from each. Each time the bomb
release switch is depressed an-
other pair of bombs is released
until the racks are empty.

Two single pulses are supplied
simultaneously to both the left
hand and right hand inboard
wing station multiple weapons
bomb racks releasing o bomb
from each. Each time the bomb
release switch is depressed an-
other pair of bombs is relecsed
until the racks are empty.

Bomb release is the same os the
centerline bombs single mode.

Two single pulses are supplied simultaneously to both the
left hand and right outboard wing station multiple weapons

" bomb racks releasing o bomb from each. Each time the
bomb release switch is depressed another pair of bombs
is released until the outboord rocks are empty ot which
time the signal or pulse will be directed to the inboard racks
and when they are empty on to the centerline rack.

WEAPONS SELECTOR SWITCH POSITION- RIPPLE

| \

I

STATION SELECTOR SWITCH POSITION

3

OUTBOARD

INBOARD

CENTERLINE

ALL

By holding the bomb release
switch in the depressed position
an alternating pulse is supplied
continuously — first to the left
hand and then to the right hand
outboard wing station bomb
rack releasing o bomb from
each. The rate ot which the
pulse is supplied is determined
by the setting selected on the
INTRVL switch. This sequence
will continve as long aos the
bomb release switch is held in
the depressed position or until
the rock is empty. Releasing the
switch will stop the sequence.
Depressing it again will restart
the sequence from the point of
which it was stopped.
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By holding the bomb release
switch in the depressed position
an alternating pulse is supplied
continuously — first to the left
hand and then to the right hand
inboard wing station bomb
rack releasing a bomb from
each. The rate at which the
pulse is supplied is determined
by the setting selected on the
INTRVL switch. This sequence
will continue as long as the
bomb release switch is held in
the depressed position or until
the rack is empty. Releasing the
switch will stop the sequence.
Depressing it again will restart
the sequence from the point at
which it was stopped.

By holding the bomb release
switch in the depressed position
a continuously alternating pulse
is supplied to the centerline
multiple weapens bomb rack
releasing the bombs ot a rate
selected by the INTRVL switch.,

Figure 2-4 (Sheet 1)

By holding the bomb release switch in the depressed posi-
tion an alternating pulse is supplied continuously — first to
the left hand and then to the right hand outboard wing
station bomb rack releasing @ bomb from each. The rate
at which the pulse is supplied is determined by the setting
selected on the INTRVL switch. When the outboard racks
are empty the pulse is directed to the inboard centerline
rack. An entire load can be released by this “ripple” mode
autematically by holding the bomb release switch in the
depressed position. Releasing the switch will stop the
sequence. Depressing it again will restart the operation
from the point at which it was stopped.

FDB-1.1-204-1
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WEAPONS SELECTOR SWITCH POSITION- CLUSTER

l

L OUTBOARD

INBOARD

CENTERLINE

ALL

STATION SELECTOR SWITCH POSITION —I

By holding the bomb release
switch in the depressed position
a pulsating signal is supplied
simultaneously to both the out-
board wing station bomb racks
releasing @ bomb from each.
This pulse is repeated ot a rate
selected on the INTRVL switch
for as long as the bomb release
switch is depressed or until the
racks ore empty. Relecsing the
switch will stop the sequence.
Depressing it again will restart
the sequence from the point at
which it was stopped.

By holding the bomb release
switch in the depressed position
a pulsating signal is supplied
simultaneously to both the in-
board wing station bomb racks
releasing o bomb from each,
This pulse is repeated at a rate
selected on the INTRVL switch
for as long as the bomb release
switch is depressed or until the
racks are empty. Releasing the
switch will stop the sequence.
Depressing it again will restart
the sequence from the point at
which it was stopped.

By holding the bomb release
switch in the depressed position
two continuous alternating pulses
are supplied simultaneously to
the centerline multiple weapons
bomb rack releasing the bombs
in pairs. The pulse is repeated
at a rote selected by the INTRVL
switch until the bomb rack is
empty.

By holding the bomb release switch in the depressed posi-
tion a pulsating signal is supplied simultaneously to both
the outboard wing stations bomb racks releasing a bomb
from each. This pulse is repeated at a rate selected on the
INTRVL switch for as long as the bomb release switch is
depressed or until all the bombs are released. When the
outboard racks are empty the pulse will be directed to the
inboard racks and when they are empty on fo the center-
line until the entire complement of bombs is released. This
made is much the same as the “ripple’”” mode but because
the bombs are released in consecutive pairs the entire load
may be released in half the time required using the “ripple”
method of release. Releasing the switch will stop the
sequence. Depressing it again will restart the sequence from
the point at which it was stopped.

WEAPONS SELECTOR SWITCH POSITION- RKT DISP

|

STATION SELECTOR SWITCH POSITION

=

OUTBOARD

INBOARD

CENTERLINE ALL

Rocket firing is accomplished by momentarily depressing the bomb re-
lease switch. This supplies a pulse to the center rack on the left outboard
wing station. The bomb release switch must be held depressed for .2 sec,
to insure that all rockets are fired from the AERO 7D (2.75 in. FFAR'S)
rocket pack and .5 sec. for the LAU-10/A (5 in, FFAR'S). When the rocket
pack has fired the bomb release switch must be released and depressed
again to supply a firing pulse to the right outboard wing station. Blank
or dud stations are manually stepped over by releasing and depressing
the bomb release switch.

Same as outboard. Left
wing station is fired first.

Same as outboard stations. This position is not used.

FDBE-1.1-204.2

Figure 2-4 (Sheet 2)

Station Selector Switch

The station selector provides a rack selection capa-
bility. The switch positions are OFF, OUTBD WING,
INBD WING, CTR, and ALL.

Master Arm Switch

The master arm switch has two positions ARM and
SAFE. The ARM position supplies armament bus 28
volt d-c power to the multiple weapons armament
system.

Step Reset Switch

The step reset switch has two positions, RESET and
NORMAL. The switch isspringloaded to remain in the
NORMAL position. When the switch is momentarily
actuated to the RESET position, the intervalometer is
reset to the left wing position and the multiple stores
rack selectors are sequenced to the HOME position.

Bomb Arming Switch

The arm-safe switch is a toggle switch with three
positions, NOSE AND TAIL, SAFE, and NOSE,
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Selection of the NOSE position completes a circuit
from the MASTER ARM switch to arm the nose fuses of
general purpose bombs after release. Selection of the
NOGSE AND TAIL position completes a circuitfromthe
MASTER ARM switeh to arm both the nose and tail
fuses of general purpose bombs after release. The
SAFE position disconnects all power from the bomb
arming circuit and allows general purpose bombs to
be dropped in a safe condition.

Interval Selector Switch

The interval selector switch is a three position toggle
switch located on the multiple weapons control panel.
The switch positions are .06SEC, .105EC, and .145EC.
These positions determine the rate at which the air-
craft intervalometer will pulse when the weapons se-
lector switch is in the BOMBS RIPPLE or the BOMBS
CLUSTER mode. When the weapons selector is on
BOMBS RIPPLE the selecied interval pulse alternates
between the left and right armament circuits. When
the weapons selector is on BOMBS CLUSTER the
selected interval pulse is supplied simultaneously to
both left and right armament circuits.

NORMAL OPERATION
SPECIAL PURPOSE BOMBING SYSTEM

Activation of the special purpose bombing system is
accomplished by placing the bomb control Labs-Direct
gwitch in the LABS position. One of three bombing
medes (INST O/8, TIMED Q/8 or LOFT) may then be
selected by placing the bomb mode switch in the
desired mode., On airplanes 1504086L and up, the
Master Arm-Safe switch on the multiple weapons
control panel must be inthe SAFE position to complete
the circuit from the bomb button to the bomb contrel
Labs-Direct switch,

Loft Bomb Mode

The loft bomb mode reqguires an IP, a2 correct setting
of the bomb release angle, and atime interval between
the IP and pull-up point. Some time before the IP is
reached the bomb control Labs-Direct switch should
be placed in the LABS position and the bomb mode
gwitch should be placed in the LOFT position. This
starts the interval timer motor. When the airplane
passes over the IP at a predetermined ground speed,
altitude and heading, the pilot depresses the bomb
button and holds it depressed throughoutthe bomb run.
This action arms the circuits, engages the time start
clutch in the interval timer and starts the preset time
interval. The horizontal direcicr pointer on the ADI
will remain centered and the vertical director needle
on the ADI will continue to give heading information.
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One second before the time interval has elapsed a
warning tone burst is produced in the pilots headset
to alert the pilot that pull-up is imminent and to
assume a wings level attitude., At the end of the time
interval a continuous tone is produced and the LABS
light is illuminated. At this time the pilot begins the
Immelmann maneuver, Thehorizontal director pointer
starts moving up and indicates "g" force error, while
the vertical director pointer starts presenting yaw/roll
deviation, The pilot merely flies the airplane to
center the two pointers. I the two pointers are
centered throughout the maneuver until the point of
bomb release, proper profile and flight in the proper
vertical plane will be assured. When the airplanes
pitch angle corresponds to the pre-set bomb release
angle, the bomb is released, At bomb release the
aural tone stops, the LABS light goes out, the AN/
AJB-3A computer reverts to an all attitude indicating
system, and the pilot releases the bomb button and
completes the Immelmann turn.

Timed Over-the-Sheulder Bomb Mode

The timed over-the-shoulder mode is selected by
placing the bomb control mode switch in the TIMED
Q/S position. This type of delivery is the same as a
loft bomb delivery except that a high angle release is
used and pull-up occurs over the target.

Instantaneous Over-the-Shoulder Bomb Mode

The instantaneous over-the-ghoulder mode is selected
by placing the bomb control Mode switch in the INST
0/S position. This type of delivery is the same as a
timed over-the-shoulder delivery except that no IP
or timer is utilized.

MULTIPLE WEAPONS SYSTEM

Refer to figure 2-4 for sequence and release in-
formation.

EMERGENCY OPERATION

There are no special provisions for emergency op-
eration of the Special Purpose Bombing System or
Multiple Weapons System. However, both special
weapons and conventional bombs can be jettisoned if
the need arises; refer to External Stores Jettison
Chart, Volume II Operating Procedures.

LIMITATIONS

Refer to External Stores Limitations, Volume III
Confidential Supplement.
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BRAKE SYSTEM

DESCRIPTION

The main landing gear wheels are equipped with power-
manually cperated brakes. Two power brake valves
are located in the nose wheelwell and each is operated
in a conventional manner from linkage attached to the
rudder pedals. The brake control valves are power op-
erated rather thana power boosttype. Excessive pedal
travel and pumping of the brakes in order to obiain a
firm pedal is eliminated since the fluid supply to the
wheel cylinders is virtually unlimited, This brake
system provides differential wheel brake pressures.
With no utility hydraulic pressure available, a 25 cubic
inch hydraulic accumulator will provide sgufficient
pressure for approximately 10 maximum effort ap-
plications of the normal brake system. Inadditionthe
brake confrol valves will act as master cylinders in
a conventional non-power system as long as integrity
has been maintained between the control valves and
the wheel brakes. Pilot effortinthis manual operation
will be capable of securing the airplane in deck rolls
up to 8°. Although it has not been determined by test
ilight, pilot agssumption is that the manual brake sys-
tem should probably be capable of successfully stop-
ping the airplane on a typical jet runway provided the
drag chute is also used. The manual braking feature
15 selective and may be used for differential brake
steering, while the emergency pneumatic brake system
is deployed in stopping the airplane.

EMERGENCY BRAKE SYSTEM

In the event of hydraulic pressure failure, an emergency
air system 1is provided to accomplish maximum
braking. Emergency pressure is provided by a 100
cubic inch air bottle charged to 3000 psi. Upto twenty
maximum effort retardations may be made by means
of the emergency hrake handle (17 figure 1-3) located
just inboard of the right console. It is hand-operated
and spring-loaded to the off or brake released po-
sition. It is a power brake valve of conventional
design and meters air pressure to completely in-
dependent pneumatic brake cylinders in proportion to
applied pilot effort. The emergency pneumatic brake
system does not provide differential wheelbrake pres-
sure, however, by applying the manual portion of the
hydrauiic brakes in conjunction with the emergency
air brakes, differential braking can be accomplished.
Hydraulic and pneumatic systems are entirely sepa-
rate; actuation of the emergency pneumatic system
will not introduce air into the hydraulic system.

NORMAL OPERATION

The brakes are conventionally operated by toe action
on the rudder pedals. This action meters utility
hydraunlic pressure to force the brake disks together.
Pedal pressure felt by the pilot is proportionate to

braking force applied, and braking effort is fully
definable from the cockpit. The pilot is capable of
locking the brakes by both normal and emergency
braking systems. Caution must be exercised in over-
braking, since a fully locked wheel offers LESS re-
tardation than very light normal braking. I one
wheel is locked during application of the brakes, there
is a very definite tendency for the airplane to turn
away {rom that wheel and further application of brake
pressure will offer no corrective action. This pro-
duces a rapidly decreasing coefficient of friction
between the skidding tire and the runway, while the
coefficient of friction between the other tire and the
runway remaing near optimum for braking effective-
ness. It is, therefore, apparent that a wheel once
locked will never free itself until brake pressure to
that wheel is reduced sufficiently to permit the wheel
to rotate. It has been found that optimum braking
occurs when the wheel is in a glight skid. The wheel
continues to rotate, but at a speed of approximately 80
to 85 percent of its normal free rolling rotational
speed. Increasing the rolling skid ahove approximately
15 to 20 percent will only decrease the braking
effectiveness. Since no anti-skid system is fitted,
recopnition of maximum braking force ig strictly a
matter of pilot sensitivity. As with other exampleg
of operating "on the limit", the only sure way of
determining maximum braking effort is to exceed it.
Since this is seldom a desirable technigue, the pilot
should attempt to mentally catalogue his body responsge
to normal braking, in order to more readily recognize
the maximum, if an emergency should require it.
For all conditicns, normal and emergency, the most
desirable braking technique is a single, smooth
application of the brakes with a constantly increasing
pedal pressure (to just below the skid point) as the
airplane decelerates. In the event of a reduction in
retardation being felt while exercising maximum
braking, pedal force must be fully released in order
to allow the skidding wheels to regain full rolling
speed before further application of brakes.

o

} CAUTION

P

Do rot pump the brakes at any time, since this
action will only reduce the amount of constant
pressure available at the brakes and will tend
to store heat energy within the brake assembly.

Note

Rough runways will tend to emphasize the
skip or bounce characteristics of the air-
plane which are caused by relatively stiff struts,
In order to preclude the possibility of locking
a wheel while momentarily off the ground, uge
light braking until the airplane is solidly on
the ground and zll skipping has ceased,
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If it is suspected that the brakes have been used
excessively, and are in aheated condition, the airplane
should not be taxied into a crowded parking area.
Peak temperatures occur in the wheel brake assembly
from 5 to 15 minutes after maximum braking. To
prevent brake fire and possible tire explosion, the
specified procedures for cooling brakes should be fol-
lowed. It is recommended that a minimum of 15
minutes elapse between landings where the landing
gear remains extended in the slip stream, and a
minimum of 30 minutes between landings where the
landing gear has been retracted to allow sufficient
time for cooling between brake applications. Addi-
tional time should be allowed for cooling if brakes are
used for steering, crosswind taxiing operation, or a
series of landings.

EMERGENCY OPERATION

In the event of a hydraulic systemfailure, the airplane
can still be stopped by utilizing accumulator brake
pressure. This can be accomplished by depressing
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the brakes and applying a constantly increasing brake
pressure. Do not pump the brakes as this will rapidly
deplete the accumulator pressure. If accumulator
brake pressure fails to stop the airplane, utilize the
emergency air brake system. Itshould be remembered
that there will be a slight time lagbetween pulling the
emergency brake handle and braking action; that the
system meters air in proportion to pilot effort; and
that the system does not provide differential braking.
In most cases assymetrical braking will be prevalent
when utilizing the air brakes due to runway crown,
crosswinds, and unequal brake torque; however, the
normal hydraulic brakes (because of fluid trapped
between the brake valves and brakes) are still capable
of furnishing flow and pressure to accomplish dif-
ferential braking.

LIMITATIONS

There are no specific limitations pertaining to the
brake system.

CANOPY SYSTEM

DESCRIPTION

Each cockpit area is enclosed by a separate trans-
parent, acrylic plastic, clam shell type canopy. The
canopies are hinged aft of each cockpit enclosure and
open approximately 53°. Canopy operation, both nor-
mal and emergency, is accomplished pneumatically.
Clean dry air at 3000 psi is supplied by the basic
pneumatic system and is reduced by a pressure
regulator to 1000 +100, -0 psi for use in the normal
canopy system. Individual manual controls are pro-
vided for each cockpit. In addition, externaloperation
is provided for each cockpit by means of individual
push buttons on the exterior of the fuselage. Innormal
operation, the canopy operating time is set at 5
seconds; this is controlled by pneumatic restrictors
incorporated in the system. Each cockpit employs an
inflatable canopy seal to seal the canopies for cockpit
pressurization. The canopy seals are automatically
inflated and deflated upon opening and closing of the
canopies. The emergency canopy systemutilizes clean
dry air at 3000 psi supplied from the basic pneumatic
system to air bottles which furnish air for both canopy
emergency systems. After leaving the air bottles, the
system pressure is reduced to 1375 + 100 psi in
order to minimize the possibility of structural damage
upon emergency opening of the canopy. Each canopy
has individual manual control valves that operate
independently of each other to direct the flowof air to
the actuating cylinders in each cockpit. These valves
can be operated by pulling on the face curtain pull
handles, alternate ejection handles (''D" ring), or by
actuating the emergency canopy release lever. In
addition, one emergency control is provided on the
fuselage to open both canopies simultaneously for

2-20

ground crew rescue purposes. Thecanopyemergency
system also actuates the forward and aft cockpit
flooding doors in order to reduce the time required to
equalize the cockpit pressure under water inthe event
the airplane ditches. Design time for deck operation
or testing of canopy emergency system is 2 seconds.
Inflight operation of the canopy emergency system
takes 1 second. Designtime for under-water pressure
equalization of the cockpit is 7 seconds.

EXTERNAL CANOPY CONTROLS
External Canopy Buttons

The forward cockpit external canopy control push
buttons are located on the left side of the airplane just
forward of the engine air intake duct. The aft cockpit
external canopy control push buttons are located on the
left side of the airplane just above the engine air intake
ducts between the forward and aft canopies. The for-
ward and aft canopy push buttons operate independently
of each other but their functions are the same. Push
OPEN button to open the canopy; push CLOSE button
to close the canopy. The push buttons operate the same
valves as the internal canopy controls.

External Manual Unlock Handles

The forward canopy external manual unlock handle is
located on the left side of the fuselage below the aft
end of the canopy. The aft canopy external manual
unlock handle is located in the same position below
the aft canopy. Each handle operates independently of
the other but their functions are the same. Operating
a push-type latch causes the handle to pop out about
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1-3/4 inches. A 63° counterclockwise rotation of the
handle unlocks the canopy down-lock mechanism and
permits the canopy to be lifted open manually. The
aft canopy manual unlock handle operates the same as
that of the forward canopy except that the handle ro-
tation is clockwise.

INTERNAL CANOPY CONTROLS
Canopy Control Handle

The forward cockpit canopy controlhandle is located
on the left side of the cockpit above the flap
control panel and just below the canopy sill. The
aft cockpit canopy control handle is located inthe same
position in the aft cockpit. Each canopy control
operates independently of the other but their functions
are the same. Pull control handle aft to OPEN the
canopy; push forward to CLOSE the canopy. Returning
the control handle to the neutral position when opening
or closing the canopy allows the canopy to be stopped
at an intermediate position.

Manual Canopy Unlock Handles

The forward cockpit manual canopy unlock handle (14,
figure 1-4) is located on the right side of the cockpit
above the arresting gear control. The aft cockpit man-
ual canopy unlock handle is located in the same po-
sition in the aft cockpit. Each cockpit manual canopy
unlock handle operates independently of the other but
their functions are the same. The handle when pulled
aft, breaks the canopy downlock linkage, releasingthe
downlocks so that the canopy may then be pushed open
to permit exit from the cockpit. Before manual un-
locking of the canopy, the normal control lever must
be placed in the open position. The manual unlock
handle is used in the event thatthe airplane pneumatic
systems are depleted.

Note

When the canopy has been opened manually, it
should be held open while entering or leaving
the cockpit, since without power the actuator
may not hold the canopy in the open position.

Canopy Unlocked Warning Light

An amber Canopy Unlocked warning light (19, figure
1-3) located inthe forward and aft cockpits is used to
notify the crew that a canopy is unlocked. The pilot's
canopy unlocked warning light will illuminate when
either canopy should happen tobe unlocked. The RIO's
warning light will illuminate only when his canopy is
unlocked. Power for the canopyunlocked warning light
is supplied by the essential 26 volt a-c warning light
bus.

Note
The canopy is designed to remain in the full

open position up to 60 knots and to separate
from the airplane at approximately 100 knots.
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External Emergency Canopy Control

Emergency Jettison Lanyard

The external emergency canopy jettison lanyard is
located on the lower left side of the fuselage just for-
ward of the aft nose gear door. Access to the handle
is through a small door hinged atthe forward end with
a push latch release. Pulling the handle through a
cable system operates the emergency canopy valve.
This control simultaneously operates both the forward
and aft canopy emergency systems and is intended for
use by the ground crew for rescue purposes.

Internal Emergency Canopy Controls

Emergency Canopy Release Handle

The forward cockpit emergency canopy release handle
(37, figure 1-14) is located on the left side of the cockpit
above the landing gear control. Thehandle is placarded
emergency canopy release and is painted with black
and yellow stripes for ease of identification. The aft
cockpit emergency canopy release handle is located in
the same position and is placarded and painted the
same as the forward cockpit lever. Each canopy
emergency release handle operates independently of
the other but their functions are the same. The handle,
when pulled aft, operates the emergency canopy valve
which directs 1375 + 100 psi to the canopy actuator and
cockpit flooding doors actuators. When the aft emer-
gency canopy release handle is pulled aft, the action is
identical to that in the forward cockpit. In addition,
operation of the handle stows both the rear cockpit
radar scope and radar set controls to provide more
room for exit from the cockpit, either by ejection or
climbing out under emergency conditions. The emer-
gency canopy release handle is primarily used for
ditching.

Emergency Canopy Release (Ejection Seat)

The seat ejection handles are used to jettison the
canopy prior to ejection. A downward pull on the face
curtain handle, or an upward pull on the secondary
ejection handle ("D" ring) will jettison the canopy.
Refer to Ejection Seats, this section.

NORMAL OPERATION

Normal operation of the canopies is accomplished
through the use of push buttons on the exterior of the
aircraft and a lever inthe cockpit. Refer to applicable
canopy control, Canopy Systems.

EMERGENCY OPERATION

Emergency operation of the canopies is accomplished
through the use of an emergency jettison lanyard on the
exterior of the airplane and an emergency canopy
release handle in the cockpit. Refer to applicable
emergency canopy control, Canopy Systems.

LIMITATIONS
With canopy open, speed should be kept below 60 knots.
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CENTRAL AIR DATA COMPUTER SYSTEM (CADC)
DESCRIPTION equipment. The CADC system receives operating

The Central Air Data Computer receives four inputs,
(figure 2-5), from sensorswhich measure atmospheric
conditions through which the airplane isflying. These
inputs are impact air pressure, static air pressure,
total temperatures andangle-of-attack andare utilized
by the Central Air Data Computer to provide corrected
information to various systems, and indicators. The
inputs to the CADC are supplied by the angle-of-attack
probe, the pitot tube and the total temperature sensor
which are located on the vertical fin, and by two static
ports which are located immediately forward of the
nose wheel well. As obtained from the sensing instru-
ments, these measurements are in error by predictable
amounts. The reading of an instrument measuring
static pressure, for example, will deviate fromthe true
static pressure, because of its location inthe airstream
moving over the surface of the aircraft, andthe error
introduced will vary with the airspeed. These indica-
tions from the measuring instruments are continuously
corrected by passage through computing elements, so
that the outputs are true indications of the required
data. Output indications are presented as visual in-
dications on panel-mounted instruments and as elec-
trical signals (or resistance variations) for trans-
mission to associated equipment in the aircraft. One
type of indication, static pressure,isalsopresentedas
an actual air pressure which may be suppliedto other
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power from the 115 volt a-c essential bus, 28 volt
a-c essential bus, 28 volt d-c essential bus, and
17th stage engine bleed air.

CADC SYSTEM FAILURE

The instruments and/or systems utilizing the outputs
from the CADC will be inoperative or in error if a
failure or an interruption occurs in the following
systems; essential a-c power supply, essential d-c
power supply, or engine bleed air system. An in-
terruption or failure in any of the above systems will
illuminate the "'Static Corr Off" warning light.

Static Pressure Compensator Warning Light

The "'Static Corr Off'"" warning light is located on the
caution lights panel (figure 1-10). This light, when
illuminated, informs the pilot that his instrument
readings may be in error due to the lack of a static
pressure correction. Static pressure error (without
compensation) is appreciable in the transonic and
supersonic region. When the "Static Corr Off" light
illuminates it is accomplished by a rapid change in
the altimeter reading since the altimeter must respond
to an instantaneous change in pressure being supplied
to the instrument. The magnitude of the change varies
with Mach number. A staticpressure correction switch
is located on the inboard engine control panel. The
static pressure compensator switch has positions of
RESET CORR, NORM and CORR OFF. In the event
the warning light illuminates, indicating a loss of static
pressure correction, the RESET CORR position of the
switch resets the compensator and breaks the circuit
to the warning light. When the switch is released, the
warning light should be extinguished indicating that the
instruments are reading correctly. If the warning
light remains on, the compensator has not been reset,
and the instruments are still in error. The static
pressure compensator must be reset after the engines
have been started prior toeachflight. The CORR OFF
position removes static pressure correction from
the instruments. The static pressure compensator
must be reset after the engines have been started prior
to each flight.

NORMAL OPERATION

Normal operation of the CADC consists of momentarily
placing the static pressure compensator switch in the
spring loaded RESET position, after an engine has
been started. This action will extinguish the "'Static
Corr Off'' warning light, and the CADC will be op-
erating with compensated static pressure.
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EMERGENCY OPERATION

There are no emergency operations pertaining to the
Central Air Data Computer System. If the "Static
Com. Off"" warning light illuminates in flight and can-
not be reset, the AFCS, Navigation Computer, AMCS
and most flight instruments may be in error. In
addition the variable ramp may not function properly
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and engine stalls may poasibly be encountered in the
high Mach number range. If practicable speeds above
Mach 1.5 should be avoided.

LIMITATIONS

There are no apecific limitations pertaining to the
Central Air Data Computer System.

COMMUNICATION-NAVIGATION-IDENTIFICATION (CNI) EQUIPMENT

DESCRIPTION

The Integrated Electronic Control AN/ASQ-19 (XN-1)
provides communication-navigation-identification
{CNI) functions for the aircraft. Communication func-
tions are provided by a UHF receiver-transmitter, an
auxiliary receiver, and anintercom. Navigationfunc-
tions are provided by TACAN (Tactical Air Naviga-
tion) and ADF (Automatic Direction Finding) equipment.
An IFF (Identification Friend or Foe) Coder Unit
provides identification of the aircraft when challenged.
The CNI system ig supplied with power froma central

power supply.

INTERCOM SYSTEM

An intercom panel(16,figure 1-2 and 4, figure 1-5) in
both the pilot's and RIO's cockpit provides a means of
inter-cockpit communication in the airplane. In the
pilot's cockpit the panel is located on the aft inboard
portion of the left console. The RIO's intercom panel
is located on the insirument panel. An external
station, connected in parallel with the aft cockpit
microphone and headset, is provided for use by ground
personnel. An additional function of the intercom sys-
temn is to amplify a-f signals received from various
sources, Transmission over the UHF receiver trans-
mitter may be accomplished in either cockpit in con-
junction with the intercom system.

INTERCOM CONTROLS

The intercom controls consist of volume controls,
function selector switches, emergency amplifier se-
lector switches, intercom switches and microphone
buttons.

CONTROLS
Volume Control

The intercom volume control knobs are located at the
left side of the pilot's intercom panel, and at the right
side of the RIO's intercom panel. The input level of
the intercom signals to the headsets is increased by
rotating the respective volume contro! knobs in a
clockwise direction., The signals received from the

radio receivers are not affected by operation of these
intercom valume controls,

Function Selector Switch (Pilot's)

A three-position toggle switch with positions of RADIO
OVERRIDE, HOT MIC and COLD MICis located on the
right side of the pilot's intercom control panel. The
RADIC OVERRIDE position of the switch is momentary,
the HOT MIC and COLD MIC positions arefixed. The
HOT MIC position is used whenduplexoperationof the
intercom systemn is desired. The RADIO OVERRIDE
position is identical with HOT MIC except that all
radio gain is reduced, communication between cockpits
then overrides radio reception. When the switch is
set at the COLD MIC position, normal radio reception
and transmission is still available, butthe pilot can no
longer communicate with the RIO over the intercom
system without going to the ICS switch onthe throttle.
However, the RIOQ can still transmit to the pilot by
either placing the radio override switch in the RADIO
OVERRIDE position, or by pressing the foot operated
intercom switch.

Function Selector Switch (R10Q)

A two-position toggle switch with positions of RADIO
OVERRIDE and NORMAL is located at the left gide of
the RIQO's intercom panel. The NORMAL position is
used for normal duplex operation at the same time the
pilot's switch is set at HOT MIC. Radio signals are
received at normal volume when the RIO's switch is
set at NORMAL., The RADIO OVERRIDE position is
used to reduce the reception of radio signals in both
cockpits. This switch position may also be employed
to accomplish intercockpit communication if the pilot's
switch is set at COLD MIC. The RADIO OVERRIDE
position is a momentary switch position,

Intercom Foot Switch (RIO)

A foot operated momentary switch is installed on the
left foot ramp in the RIO's cockpit. This switch is
wired in parallel with the pilot's mounted intercom
switch. By depressing his foot switch the RIO may
override any of the positions selected on the Radio
Override switch, allowing intercom transmission with-
out the necessity of releasing other manual controls.
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Emergency Amplifier Selector Switches

The emergency amplifier selector switches are three-
position rotary type switches and are located in the
center of both the pilot's and RIO's intercom control
panel. The operator uses these controls to bypass an
amplifier if it should go dead. Bothoperators mayhave
occasion to switch to one of the emergency settings at
the same time. In certaininstances of amplifier failure,
this arrangement is necessary in order to maintain
intercockpit communication. There are threepossible
settings for each control. The NOR position is used
when both amplifying stages in the respective control
boxes are functioning properly. The other two positions
for each control are EMER RAD and EMERICS, which
are used when it is desired to bypass a faulty or dead
amplifier.

Microphone Button

The mierophone buttons are used to connect the micro-
phone outputs to the UHF transmitter. The pilot's
microphone button is located on the inboard throttle
control, the RIO's microphone button is foot-operated
by a toe switch on the right foot ramp. When the
operator wishes to transmit, he depresses the micro-
phone button, the transmitter portion of the UHF Radio
Receiver-Transmitter is on the air and the outputfrom
the microphone is fed into the transmitter. The posi-
tioning of other controls in no way affects the trans-
mitting operation from either cockpit.

MAIN RECEIVER-TRANSMITTER

The main receiver-transmitter is designed to broad-
cast and receive UHTF frequencies in a range of 225.0
to 399.9 mc for interairplane or airplane-to-base
communications. Complete control over the operation
of the main radio receiver-transmitter can be main-
tained by either the pilot or the RIO through the Comm-
Nav group control panel (16, figure 1-3 and 3, figure
1-7) one panel located in each cockpit. The pilot's
Comm-Nav group control panel is located on the right
console, the radar intercept officer's panel is located
below the instrument panel, to the left of the radar
scope. The Comm-Nav group control panel provides
controls for operation of the radioreceiver-trans-
mitter on any one of the 1750 channels available, on
18 preset channels, a guard receiver frequency, or for
ADF operation with associated direction finder equip-
ment.

MAIN RECEIVER -TRANSMITTER CONTROLS

The controls for the operation of the main receiver-
transmitter are located in the middle of each Comm-
Nav group control panel (16, figure 1-3 and 3, figure
1-6). The controls consist of manual commfrequency
controls, comm channel selector knob, function switch
and volume control knob.

Communication Frequency Controls (Comm Freq MC)

The three control knobs at the top of the Comm-Nav
group control panel are used to adjust manually the
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operating frequency of the radioreceiver-transmitter
when the comm channel is inthe Mposgition. When the
comm channel is not inthe M position, the manual con-
trol knobs do not affect the operating frequency.

Communication Channel Control (Comm Chan)

The comm channel selector knob is located at the upper
left on the Comm-Nav group control panel. Thisknob
when rotated will select 18 preset channels of operation
that will be shown in the comm channel window. There
is also an M position, which permits the operator to
select manually the operating frequency, and a G po-
sition, which permits operation onthe guard frequency
of 243.0 mec,

UHF Remote Channel Indicator

A remote channel indicator is located on the pilot's
and RIO's instrument panels (2, figure 1-4 and figure
1-5). This enables the crew member to dialachannel
with the communication channel control knob without
shifting his vision from the instrument panel.

Function Switch

The function switch is located in the right center of the
Comm-Nav group control panel. The switch is labeled
UHF Comm and Aux Rec. Onlythe UHF Comm portion
of the switch shall be discussed at this time. The
switch consists of five positions described below:

STBY - The standby position indicates thatonly fila-
ment power is applied to the radioreceiver-
transmitter to warm-up the set.

In this position the radio receiver-trans-

mitter is activated for transmitting and

receiving operations. The set willnormally
be on receive uuul the microphone push-to-
talk button is depressed.

T/R+G - In this position the radio receiver-trans-
mitter will operate on transmit or receive
within the 225.0 to 399.9 me range; in ad-
dition, the guard receiver is turned on.

ADF+G - In this position the radio receiver-trans-
mitter operates with the receiver-ADF-
power supply unit and the antenna unit in an
automatic direction finder system. This po-
sition will also furnish guard channel re-
ception.

ADF - In this position the radio receiver-trans-
mitter operates with the receiver-ADF-
power supply unit and the antenna unit, inan
automatic direction finder system.

T/R

AUXILIARY RECEIVER

An auxiliary receiver is utilized in the airplane com-
munications system that works in conjunction with the
main radio receiver-transmitter under normal condi-
tions and operates as an emergency receiver in the
event of power failure to the main radio receiver-
transmitter, The auxiliary receiver can be used as a
conventional radio receiver for reception of AMradio
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signals in the frequency range of 265.0 to284.9 mc or
as an ADF receiver for reception of radio signals in
the same frequency. The auxiliary receiver can he
placed in either function by operation of the controls
cn either the Comm-Nay group control panels. Chan-
nel gselection is also accomplished by operation of the
aux chan contrelonone of the Comm-Nav group control
panels. Thefunction switch controls the functions of the
of the auxiliary receiver equipment and provides for
either the auxiliary receiver or the main radio re-
ceiver-transmitter to be operating as an ADF receiver
while the other equipment is operating as a voice
receiver. The direction finder group of the auxiliary
receiver provides the pilot with continuous indication
of the direction of arrival of r-f signals intercepted
by either the radic receiver-transmitter or the
auxiliary receiver which is used in conjunction with
the ADF system. These receiversfunctiontointercept
amplitude modulated and unmodulated signals in the
frequency range of 225 through 400 mc and 265 through
284.9 mc depending on which receiver is used. Con-
tinuous indication of the bearing of the intercepted
signals relative fo the airplane headingis presented on
the horizontal situationindicator. Necessaryprimary
power (115 V a-c} is applied to the auxiliary receiver
when the aircraft electrical system is energized.

AUXILIARY RECEIVER CONTROLS

The controls for the operation of the auxiliary receiver
are located in the middle of each Comm-Nav group
control panel. The controls consist of a channel se-
lector switch, volume control, and function switch.

Channel Selector

The operating channels for the auxiliary receiver are
selected by operation of the auxiliary channel control
knob located on the left side of each Comm-Nav group
control panel. The channel selected by rotating the
control ig shown in the window directly to the right of
the auxiliary channel control knob.

VYolume Control

The auxiliary receiver volume control knaob is located
directly below the auxiliary channel window on the
group controls. Operating this control varies the audio
input level to the intercom loop.

Function Switch

The function switch labeled Main Rec-Aux Rec is lo-
cated at the righi side of the group controlz. This
control provides facilities for selection of the various
modes of operation of the auxiliary receiver and the
main radic receiver-transmitter. As the control is
rotated, different modes of operation are selected for
the radic receivers. There are five possible control
settings for each receiver. One control position for
one receiver corresponds to a control position for the
other. The auxiliary receiver functions are selected
from the positions at the bettom of the dizl. These
positions are GRD, CMD, ADF, ADF and STBY.

Yolume |
Section Il

GRD - When the function switch is positioned so that
the auxiliary receiver setting is at the GRD
position, the main receiver isinthe ADF po-
sition. This allows the cperator to monitor
the guard channel frequency and maintain
ADF operation at the same time.

CMD - When the auxiliary receiver is set for CMD
position, a command antenna is connectedto
the auxiliary receiver. The mainreceiveris
positioned in the AD¥+G position.

ADT - The auxiliary receiver is placed in ADF
operation at either of two positions. At one
of these switch settings, the ADF antenna is
connected tc the auxiliary receiver and the
radio receiver-transmitter is set st the
T/R+G position for receiving transmitting
and monitoring the guard channe!frequency,

ADF - When the auxiliary receiver function switch
is placed in the other ADF position the main
receiver will be positioned at the T/R po-
sition. This setting will connect the ADF
antenna to the auxiliary receiver and at the
same time the main receiver will be set for
receiving and transmitting operations.

STBY - When the auxiliary receiver is setfor stand-
by the main receiver will also be positioned
at standby.

COMM COMMAND CONTROL

A communication command push button control marked
Comm. Cmd. is located inthe lower left corner of each
Comm-Nav group controlpanel. Operation of this push
button allows the operator to take or relinquish com-
mand of the aircraft communications system. Agreen
light in the center of the pushbutton lights up when the
operator has control of the radio receiver -transmitter,
the auxiliary receiver and the ADF functions. When
one of the operatorshas command of the communication
functions depressing the communication command buf-
ton on the Comm-Nav group control panel will transfer
the communication functions to the other operator, If
one of the operators does not have control of the com-
munication functions, depressing the communication
command button will take away the communication
functionsiromthe other operator. The volume controls
on each Comm-Nav group control panel are independent
of each other, and are not effected by the take command
functions.

Note

Do not switch UHF channel when other operator
is utilizing the UHF communiecations trans-
mitter. The nature of the system is guch that
there is a possibility of an inadvertent change
of channels on the users set.

ANTENNA SELECTION

A two-position antenna selection switch is located in
each cockpit. The pilot's antenna switch is located on
the left console cutboard of the throttles, the antenna
switch [or the RIO is located on the RIO's instrument
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panel. The switch positions are upper and lower and
are used to select one of two communication antennas
to be used with the command communicationset. The
circuitry of the antenna selection switch is wired
through the take command relay. Therefore, whoever
has command of the comm-nav group control panel
has command of the antenna selection switch.

TACAN [TACTICAL AIR NAVIGATION} SYSTEM

The TACAN navigation system functions to give an
aircraft precise geographical bearing and distance
information at ranges up to 196 miles (depending on
aircraft altitude) from an associated ground or ship-
board radio beacon. It also determines the identity
of the beacon and indicates the dependability of the
beacon signal, It will alsoprovide deviation indication
from a gelected courgse. The TACAN navigation sys-
tem employs UHF radiofrequencies, the propagation of
which is virtnally limited to line of sight distances.
The maximum digtances from the beacon at which
reliable TACAN signals can be obtained depends onthe
altitude of the aircraft and the height of the beacon
antenna. TACAN information is presented on the HSI,
and ADI! in the pilot's cockpit (refer to Navigation
Equipment, this Section), and onthe No. 2 needle of the
BDHI in the RIQ's cockpit. The BDHI presents dis-
tance information in digital form, superimposedonthe
conventional RMI display consisting of a moving com-
pass card to show heading and two bearing pointers.
The No. 2 {wide) bearing pointer is the TACAN needle
and indicates magnetic heading to the TACAN station.
The No. 1 (narrow) pointer, provides magnetic heading
to the selected UHF station. The BDH indicater isalso
capable of displaying distance informationto a TACAN
station. When a usable signal isnot being received, the
red warning flag partly obscures the distance indicators
from view and the word "OFF" inblack letters will ap-
pear in the window. The units digit indicator dial is
divided into 1/2 mile increments. The BDHI is con-
trolled strictly from the aft cockpit by a CNI-NAV
COMP switch located on the aft instrument panel,
Switch positions selected on the mode-bearing/distance
selector panel in the pilot's cockpit willkaveno effect
on BDHI operation.

TACAN CONTROLS

All airborne operating conirols for the TACAN system
are located on the lower third of the Comm-Nav group
control panels. The controls and their functions are as
follows:

Function Switch

Tha function switch is a three-position rotary switch
whose positions are marked STBY, REC, and T/R.

STBY - When the function switch is in the STBY po-
sition only filament and blower power are
being supplied to the system's receiver and
transmitter,
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REC - The receiver position places only the re-
ceiver portion of the system in operation.
When the switch is in this position, only
bearing information is furnished to the
bearing direction heading indicator.

T/R - When the switch is in the transmit-receive
position, the airborne transmitter sends a
signal to the beacon and receives a signal
which is used to determine the aircraft dis-
tance from the beacon.

Navigation Channel Controls

Two control knobs, one to the right and one to the left
of the navigation channelwindow permit channel selec-
tion. The leftknob selects the tens and hundreds figures
of the operating channel. The right knob selects the
units figures of the cperating channel. The dial sys-
tem is numbered f-om 0to 129, each number from 1 to
126 represents a specific pair (transmitting and re-
ceiving) of frequencies. Numbers 0, 127, 128 and 129
on the channel dial are not usable.

Volume Control

The volume control knob is used to adjust the volume
of an audio identification signalreceivedfrom the bea-
con. The identification signal, audible in the pilot's
headphones when they are connected into the intercom
system, consists of a two- or three-letter tone signal
in International Morse Code and/or avocalidentifica~
tion, The identification signalisnormally transmitted
by the beacon every 30 seconds.

Nav Command Control

The navigation command push button transfers control
of UHF navigation (TACAN) functions from one cockpit
1o the other. When the green light in the center of the
navigation command button in one cockpit illuminates,
command of the TACAN functions has been obtained
in that cockpit. Specifically, the navigation channel con-
trol and function switch in that cockpit only are ef-
fective, The navigation volume control is effective in
both cockpits regardless of the take-command situation.

RADAR ALTLMETER SYSTEM~AN/APN-22

The AN/APN-22 radar set is a microwave altimeter
which measures the terrain clearance of the aircraft,
28 volt d-c¢ and 115 volt, single-phase a-c power is
required to operate the system. No antennas external
to the surface of the aircraft are necessary. A fre-
quency-modulated signal is radiated to the ground and
a period of time elapses until a portion of this signal
is reflected back to the aircraft., During this time
lapse, the transmitter frequency changes, causing a
frequency difference between the signal being trans-
mitied and the signal arriving from the ground. This
difference in frequency is proportional to time lapse
which is proportional to height, The system is de-
signed to provide reliable operation over the ranges of
0 to 10,000 feet over land and 0 to 20,000 feetover
water. Effective airplanes 149451k and UP, and all
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other airplanes upon incorporation of ASC 96 (Re-
placement of Dieleciric Lens), the reliability of the
system will be improved, allowing higher altitude
operation without drop-out. Accuracy of indication is
+2 feet from 0 to 40 feet and +5 percent of indicated
altitude 40 to 20,000 feet. Accuracy is greatly im-
paired during steep angles of bank, dive or climb.

Rodar Altimeter

The radar altimeter (36, figure 1-4), located on the in-
strument panel, provides indication of the airplane’s at-
titude in a single turn dial calibrated from 0 to 20,000
feet. "Drop-out” occurs when altitude limits of the
system are exceeded. This disables the indicator and
places the needle behind a mask. An adjustable "bug"
pointer at the outside of the calibrated scale of the
indicator can be preset to desired altitudes and used
as a reference in flying at a fixed altitude. The in-
dicator system provides a low altitude warning light
located just below and to the right of the indicator.

Radar Altimeter Control Knob

A control knob marked "ON-LIMIT" is the only oper-
ating control in the radar ailtimeter system. Theknob
is located just below and to the left of the radar alti-
meter on the instrument panel. The radar altimeter
control kneb operates the system on-off switch and is
also used to set the "bug' pointer on the desired preset
altitude. The knobutilizes 28 volt d-c electrical power,
Refer to Operation of Radar Altimeter, this section.

Low Altitude Warning Light

A red warning light located below and to the right of
the altimeter, isprovided toindicate upon illumination,
that the aircraft is below the altitude preset by the
radar altimeter controlknob ("bug' pointer), The light
will alsoilluminate when "drop-out' oceurs. Intensity
of the warning light is changed by turning lens housing,
Power required is 28 volt d-c.

Drop-Out

The radar altimeter system will stop indicating alti-
tude when the reflected signal is too weak to override
the system noise. "Drop-out” should not occur at alti-
tudes below 10,000 feet over land or 20,000 feet over
water. However, a climb, bank or dive of 80° or more
will somewhat reduce "drop-out” altitude, When "drop-
out" occurs, eircuits within the system automatically
disconnect the indicator synchrofrom the serve system
and apply a fixed gignal to it, which causes the needle
to assume a position behind the mask on the indicator
dial between the 20,000 point and the 0 point. This
fixed off scale position indicates to the pilot that the
reading is meaningless.

IFF/SIF INTEGRATED RADAR IDENTIFICATION SYSTEM

The APX-68B and APA-89 work in conjunction to form
the radar identification system. The identification sys-
tem provides automatic selective identification of the
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airplane in which it is installed when properly chal-
lenged by surface or airborne radar sets. The sys-
tem has provisions to identify a specific friendly air-
plane within a group of friendly airplanes in which the
equipment is installed. Supplementarypurposes areto
provide momentary identification of position upon re-
quest and to transmit a specially coded response to in-
dicate an emergency. Inoperationthe radar identifica-
tion system receives coded interrogation signals and
transmits coded responsive signals to the source of the
challenge, where this response is displayed, together
with associated radar information (target, etc.) onthe
radar scope. Proper reply indicates the target is
friendly. Three modes of operation are provided for
interrogation or response to interrogation signals.
These are known as Mode 1, Mode 2, and Mode 3, which
are used for security identification, personal identifi-
cation and ftraffic identification, respectively. The
radar identification system utilizes 115 volt a~c and 28
volt d-c electrical power,

Note

The radar identification system can be preset
on the ground for Mark X operation. In Mark
X operation the SIF (Selective Identification
Feature APA-8%9) is eliminated rendering the
code selector switches inoperative. However,
the set will still operate in all three IFF modes
of operation providing limited preset interro-
gation and response signals.

Radar Identification Controls

Two control panels (13, 14, figure 1-3) marked IFF and
SIF, are located on the pilot's right console. No SIF
or IFF control panels are located in the aft cockpit,
The control panels contain the system master switch,
two mode switches, two code selector switches and an
I/P switch, The five-position master switch is marked
OFF, STBY, LOW, NORM and EMERGENCY. In the
STBY position the system is inoperative but readyfor
instant use. In the LOW position the system operates
in partial sensitivity and replies only in the presence
of strong interrogations. In the NORM position the
system operates in full sensitivity which provides
maximum performance. Inthe EMERGENCY position,
the special coded signalto indicate an emergency. The
emergency IFF will also be tripped automatieally upon
seat ejection (regardless of any other switch position),
However, if the IFF master switchis in the OFF posi-
tion upon ejection, no emergency signals will be trans-
mitted until the warm up period has been completed
{30 to 45 seconds). The Mode 2 switch, placarded
MODE 2 and OUT, is used by the pilot for personal
identification. The Mode 3 switch, placarded MODE
3 and OUT, is used by the pilot for traffic identifica-
tion. The identification of position {I/P) switch, pla-
carded I/P, OUT and MIC, is utilized by the pilot upon
request, to provide momentary identification of posi-
tion when held in the spring-loaded /P position. When
placed in the MIC position the identification of position
signals are transmitted while the microphone button is
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held depressed. Two rotary code selector switches
are used to select the specified code signals to be used
in Mode 1 and Mode 3 operation. The specified coded
gignals to be used in Mode 2 are preset on the ground
and cannot be changed in flight.

NORMAL OPERATION
NORMAL OPERATION OF INTERCOM SYSTEM

The intercom system is placed in operation without
additional switching as soon as the aircraft receives
electrical power. The controls should be set in the
following manner in order to check the equipment be-
fore take-off:

Pilot's Controls
Switch Position
Function Selector Switch........... HOT MIC
Emergency Amplifier
Selector Switch ..ivviiirrrrinnneans NOR
VOIUIC . enevnrnenesarensnsnennsneraaeasns ROtate clockwise

Radar Intercept Officer's Controls

Switch Position
Function Selector Switch........... NORMAL
Emergency Amplifier

Selector Switch ...oviuuinnnn. s e NOR
Volume....... e AR s Rotate clockwise

With controls positioned as stated, check the duplex
operation of the equipment by talking into the micro-
phones. Rotate the VOL controls to insure that they
are operating properly. Switch to the EMER ICS -
NOR - EMER RAD positions to make sure that they
are mechanically sound. The radio override functions
of the interphone should be checked by each operator.
In order to check the equipment properly, care should
be taken that the operators do not switch to RADIO
OVERRIDE at the same time, since reduction in the
volume for the radio receivers is accomplished in
both headsets when only one of the operators goes to
RADIO OVERRIDE., Therefore, each control must be
positioned at different times to check the radio over-
ride circuitry in each unit. With all four of the
amplifying stages working and the intercom system
functioning normally, the pilot and RIO should place
their function selector switches in the HOT MIC and
NORMAL positions respectively. Both the pilot's and
RIO's emergency amplifier switches should be placed
in the NOR positions and the volume controls on each
panel should be set as desired. No further switching
is necessary to operate in duplex. The system will
be turned off when aircraft electrical power is removed.

NORMAL OPERATION OF COMMUNICATIONS
TRANSMITTER AND RECEIVERS

With aircraft power activated, the main UHF radio
receiver-transmitter, and the auxiliary UHF receiver
will be placed into operation by moving the function
selector switch out of the STBY position. The desired
frequencies for the functions selected can be obtained
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by utilizing the Aux Chan, Comm Chan and Comm
Freq controls. A quick check to prove the main UHF
equipment is operating at an adequate power level
should be made by performing a receiver-transmit
check with the base control tower on several fre-
quencies, The auxiliary receiver should be checked
by selecting the CMD position and rotating the aux
volume control fully clockwise. A live sound shouldbe
heard on the headsets. A further check may be made
by receiving from the control tower if deemed neces-
sary. The ADF loop should be preflight checked with
each of the two receivers utilized in the system, the
main radio receiver-transmitter, and the auxiliary
receiver. Place the function switch on either Comm-
Nav group control panel to the main receiver ADF or
the main receiver ADF+G position. Tune the main
radio receiver transmitter tothefrequency of a station
of known geographical location by use of the main chan-
nel frequency selector control knobs, and adjusts the
main volume control knob to obtain a comfortable
listening level in the headset. Observe the bearing
pointer on the HSI and the No. 1 needle on the RIO's
BDHI, and note that they indicate the approximate
direction of arrival of the known signal relative to
the airplane heading. Place the function switch in the
auxiliary receiver ADF position and tune the auxiliary
receiver to a station of known geographical locationby
use of the auxiliary channel control knob. Note thatthe
needle on the indicator indicates the approximate di-
rection of arrival of the known signal relative to the
airplane heading. Adjust the auxiliary volume control
to obtain a comfortable listening level. (A 100 cycle
buzz should be heard in the headset while the antenna
is searching.) A preflight check may also be accom-
plished by utilizing the transmitting facilities in the
control tower if the aircraftistaxiedtoa remote point
of the airstrip.

When in the gear down configuration, the ADF
antenna pattern is distorted due to the close
proximity of the nose landing gear door to the
antenna. Therefore, the UHF-DF system should
not be relied upon as aprimary navigational aid
in the gear down configuration.

Note

When used on the ground, bearing error in the
system will likely exceed 30° and therefore no
accuracy tolerances are established for this
condition.

Due to ADF patterndistortion at the higher frequencies
of the UHF band, sizable bearing inaccuracies can be
expected at frequencies above 310 mcs. Precise navi-
gational operation should be limited to assigned ADF
frequencies (265 to 284.9 MCS) when using the auxiliary
receiver, and to frequencies lower than 310 mcs when
using the main receiver.
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NORMAL OPERATION OF TACAN

Starting and stopping of the TACAN system is control-
led, by the function switch. When this switch isin the
STBY position, only the equipment filament and blower
power are on. When the switch is in either REC or
T/R position, the equipment is ready to operate. To
operate the TACAN receiver and transmitter, set the
function switch to REC if only bearing information is
desired, or to T/R position if both bearing and distance
information is desired. Allow a warm-up period of
approximately 90 seconds. Turn the navigation selector
dials to the channel of a TACAN station within operating
range. Place the Bearing/Distance selector switch on
the pilot's instrument panel in the TACAN position, and
the CNI-Nav Comp switch in the aft cockpit in the
TACAN position. Bearing (and distance if T/R position
is utilized) to the TACAN station will be displayed on
the HSI (bearing pointer) and BDHI (No. 2 needle). The
identification signal for the selected TACAN station
should be heard in the headphones.

NORMAL OPERATION OF RADAR ALTIMETER

With electrical power supplied, the radar altimeter
system is set into operation by the initialturn (clock-
wise) of the radar altimeter control knob. Further
clockwise rotation of the radar altimeter controlknob
positions the limit bug. After the equipment is once
started allow approximately 12 minutes warm-up time
before relying upon the system. If the temperature
is below -40°C (-40°F) allow a 25 minute warm-up
period. In the event 'drop-out" occurs, reduce alti-
tude to a point slightly below the point where "drop-
out" resulted, or level out from the maneuver which
caused "'drop-out". The return to normal operation
following ""drop-out" is indicated by the resumption of
normal indicator operation. It should be remembered
when utilizing the radar altimeter over artic regions,
that radar waves can penetrate the surface of snow and
ice fields, therefore, the radar altimeter may indicate
greater terrain clearance than actually exists. The
radar altimeter system is turned off by rotating the
control knob to its full counterclockwise position.

NORMAL OPERATION OF RADAR IDENTIFICATION
SYSTEM

To prepare the radar identification system for oper-
ation, place the rotary Master switch in the STBY
position to maintain the equipment inoperative but
ready for instant use. To operate the system, rotate
the Master switch to the norm position and set the
Mode 2 and Mode 3 switches OUT unless otherwise
directed. Mode 1 (security identification feature) is
automatically operated when the Master switch is in
the NORM position. Set the Mode 1 and Mode 3 code
selector switches as directed. The system isnowready
for interrogation or response signals. The LOW posi-
tion on the Master switch should not be used except upon
proper authorization. In the event of an emergency,
press Master switch dial and rotate switch to the
EMERGENCY position. The set will automatically
transmit a special coded distress signal in response
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to interrogation. To turn the equipment off, rotate
the Master switch to OFF.

EMERGENCY OPERATION
EMERGENCY OPERATION OF INTERCOM SYSTEM

Each cockpit's ICSunit is equipped with two amplifiers,
both of which are used during normal duplex (hot mic)
operation. An emergency switch with EMER ICS,
EMER RAD and NOR positions is provided on the ICS
panels. These selections enable anoperator tobypass
a faulty or dead amplifier in his unit. Assuming the
pilot has selected HOT MIC the operation during the
various emergency selections is as follows:

Pilot's RIO's
Emer Sw Emer Sw ICS Operation
Nor Nor Normal hot mic

Emer ICS Nor Normal hot mic

Emer RAD Nor Normal hot mic

Nor Emer ICS Pilot's mic is hot. RIO
must actuate radio over-
ride sw to transmit on
ICS. Foot button inop.

Nor Emer RAD Pilot's mic is hot. RIO

must actuate radioover-
ride sw to transmit on
ICS. Foot button inop.

If both pilot's and RIO's intercom systems are in NOR
operation and the pilot then selects the COLD MIC
position of the function switch, actuation of either
front or rear seat radio override switches, or front
or rear seat ICS mic switches will openthe system to
HOT MIC operation from both cockpits. If it is nec-
essary for both front and rear seat operatorsto select
an emergency position, rear seat emergency conditions
will prevail. In addition, under NOR operation, both
front and rear cockpit ICS mic switches perform the
same function as the radio override switches, reducing
UHF volume.

Note

It should be pointed out that, even though the
pilot's function selector switch is set at COLD
MIC, the RIO may talk and listen tothe pilot if
he switchesto RADIO OVERRIDE, or depresses
the foot operated ICS switch. This is the only
instance where duplex operation may be main-
tained when the pilot is not at HOT MIC. This
switching arrangement isnot normally used for
intercockpit communication, since the pilot
would usually be at HOT MIC position regard-
less of the settings of the other controls and the
RADIO OVERRIDE settings are momentary
switch positions.
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EMERGENCY OPERATION OF COMMUNICATIONS
TRANSMITTER AND RECEIVERS

Warning lights labeled "Emergency Power" are situ-
ated at the bottom of each Comm Nav group control
panel. The light will illuminate when the power supply
goes inte emergency operation. Transition from nor-
mal to emergency operation is completely automatic
and is brought about by a malfunction in one of the major
power supply sources. The type of failure which is
experienced will determine what portions of the comm-
nav-ident equipment that is still opperative. The "Emer-
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geney Power™ light will only inferm the crewmember
that afailure has occurred, but will not identify the type
of fatlure. In the event the light illuminates the crew-
member by obgervation and operation should determine
what eguipment ig still available. If the main receiver-
fransmitter is still operational it will probably be oper -
ating on reduced transmitter power.

LIMITATIONS

Refer to Operating Limitations, Volume III - Confi-
dential Supplement.

DRAG CHUTE SYSTEM

DESCRIPTION

The airplane is equipped with a 16 foot ring slot type
parachute which is deployed by the pilot after touch-
down to aid in reducing landing roll distances. The
drag chute may also be utilized for spin recovery.
The chute is carried in a compartment withinthe em-
pennage at the base of the vertical stabilator. The
chute is pulled info the airstream by a pilot chute
when the spring-loaded compartmentdoor is released.
The design of the attaching mechanism is such that
should the compartment door open inadvertently, with=-
out operating the cockpit control handle, the chute will
be released and fall free of the airplane. The drag
chute is retained to the airplane structure upcn nor-
mal deployment, There is no 'breakaway" fitting
within the attaching mechanism.

DRAG CHUTE HANDLE

The drag chute is deployed by means of a control
handle {14, figure 1-2) located along side of the left
console. A cable joins the handle, the release and
jettison mechanism, and the door latch mechanism.
Rotating the handle aft without depressing the button
on the handle, releases the door latch mechanism.
The spring-loaded actuator then opens the drag chute
door, and at the same time the hock lock is positioned

over the drag chute attach ring. The spring-loaded
pilot chute pops out, opens, and pulls out the drag chute,
The drag chute is jeitisoned by depressing the button
and pulling aft on the handle to clear the detent and
then by pushing the handle forward and releasing it.
The release and jettison mechanism then returns tothe
normal position, permitiing the drag chute topulliree.

NORMAL OPERATION

Normal operation of the drag chute system consists of
deploying and jettisoning the drag chute. The drag
chute is deployed by grasping the drag chute handle and
rotating the handle aft. To jettison the dragchute, de-
press the button on the drag chute handle, rotate handle
further aft to clear detent, and then rotate handle full
forward.

EMERGENCY OPERATION

There are no specific emergency operations pertaining
to the drag chute system.

LIMITATIONS

Maximum airspeed for drag chute deployment is 200
knots CAS.

DUAL CONTROLS CONFIGURATION

DESCRIPTION

Dual flight control kits are available for installation.
These kits enable the airplane to be converted into a
dual controlled airplane for pilot training purposes.
The kit is installed in the RIQ's cockpit, and can be
easily removed to return the airplane to its pilot,
RIO configuration. The dual flight controls kit pro-
vides lhe pilot in the converted RIO's cockpit with a
control stick, rudder pedals, throttle controlsfor each
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engine, and an instrument panel which contains the
addifional instruments needed by the aft cockpif pilot.
The following controls are not available in the aft
cockpit: flaps, speed brakes, landing gear, arresting
gear, wheel brakes, and nose wheel steering.

FLIGHT CONTROLS

The conventional type control stick and grip controls
the stabilator, ailerons, and spoilers. The grip con-
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tains a trim button for aileron and stabilator trim.
The rudder pedals are notf linked to the brakes, nor
are they adjustable. A rudder trim switch is located
on the instrument panel.

THROTTLES

Throttle controls for each engine are mounted on the
CNI control panel support structure on the left side
of the ait cockpit. The throtiles have full throw he-
tween the range of IDLE and MIL, but they cannot be
placed in the OFF or MAX positions, A microphone
button with positions of ICS and UHF is the only elec~
trical connections to the rear cockpit throttles. The
dual throttle configuration incorparates a load limiter
device which enables the pilotin the forward cockpit to
overpower the throftle controls in the aft cockpit,

INSTRUMENTS

The dual control instrument pan.el containg the follow-
ing instruments in addition to the ones normally in-
stalled in the RIQ's cockpit: vertical velocity indica-
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tor, turn and skip indicator, accelerometer, and engine
tachometers. The aft cockpitinstruments are powered
from the same sources as those in the forward cockpit.

NORMAL OPERATION

Normal operation of the limited equipment as installed
in the dual control configured airplanes isthe same ag
its counterpart installed in the forward cockpit with the
exception of the throttles.

EMERGENCY OPERATION

Emergency operation of the equipment as installed in
the dual control configured airplanes is the same as
its counterpart installed in the forward cockpit,

LIMITATONS

Limitations on the equipment as installed in the dual
configured airplanes is the same as its counterpart
installed in the forward cockpit,

EJECTION

SEATS

PESCRIPTION

The airplane ejection seats (figure 2-7) are designed
to give the crewmembers both low level and high al-
titude escape capability. Low level ejection is made
possible by the use of a high velocity triple cartridge
charge eatapult gun, and by use of a stabilizing drogue
chute which stabilize the seat and reduce height loss
to a minimum. During ejection, the occupant is held
in the seat by body harness and leg restraining sys-
tems, Time delay mechanisme automatically release
the occupant after a safe deceleration and a safe al-~
titede has been reached. All featuresare discussedin
greater detail as this description progresses. The
seat catapult uses cartridges which provide sufficient
force to insure ejection of the seat and occupant clear
of the airplane tail structure. The seat catapult is
also used as a guide rail for the seat by means of
channels fitted on either side of the catapult barrel.
Power to eject the seat and occupant is ohtained from
one primary and two auxiliary cartridges. Pulling
either ejection handle to the fullest extent draws a
wedge-shaped sear out of the firing pin, allowing the
spring-loaded pin to strike the percussion primer of
the primary charge. Expanding gases drive the intexr-
mediate and inner tubes upward. As the tubes travel
upward ports to the auxiliary cartridges are uncovered
and ignited. The seat is controlled after ejection by
two drogue chutes which are deployed automatically.
The smaller drogue chute {pilot chute} is drawn from
the pack by a metal piston fired from a drogue gun
one-half second after seat ejection., The pilot drogue
chute when withdrawn from the pack, tows the main
drogue parachute out of its container. The mainchute,
when deployed, stabilizes the seat, tilts it to a hori-

zontal position, and slows down the seat. This action
engures deceleration approximately in line with the
seat axis, and the horizontal flight path of the seat re-
duces height loss to a minimum. I ejection is made
at a high altitude, a barostatic control attached to the
seat delays separation of the occupant from the seat
and prevents the crewmember's parachute from open-
ing. This permits the occupant and the seat to descend
quickly through the cold rarified atmosphere to a more
tolerable altitude (10,000 +3000, -000 ft.) where the
automatic mechanism will separate the occupant from
the seat and deploy the personal chute, At very high
ejection speeds the opening of the personal parachute
is delayed by a switch and the crewmember remaing
strapped in the seat, which is steadied by the control-
ler drogue chute and main drogue parachute until the
seat has decelerated to a safe speed (4.5 "'g). His
lega are held in place by a restraining harness which
keeps them from flailing in the airstream. The seat
is built fo accommodate the Martin Baker parachute
system and a seat pack type survivalkit. A composite
disconnect is attached to the left rear corner of the
seat pack., The composite disconnecthouses the quick-
disconnect plugs for the pressure suit, anti- G gystem,
guit ventilation, oxygen and electrical lines for com-
munication purposes. By pulling up on the composite
disconnect release knob, the unit can be guickly dis-
connected from the seat. When the crewmember is
ejected, bailout oxygen is automatically supplied,

DROGUE GUN

The drogue gun is mounted on the left side of the
ejection seat headrest and is used to extract the con-
troller drogue from its container 1/2 second after
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ejection. Upon ejection, a trip rod fixed te the air-
plane structure pulls a sear from the drogue gun to
initiate the 1 2 second time delay. Effective air-
planes 148403i and up, and all other airplanes upon the
incorporation of SEB22-61, the drogue gun time delay
iz 1 gecond. After the time delay has elapsed, a car-
tridge is fired and the resultant gas pressures propel
a piston out of the drogue gun barrel. Attached fo
this piston is a lanyard which pulls the controller
drogue parachute from its container. When deployed,
the controller drogue pulls thé stabilizer drogue (main
drogue) from its container.

TIME RELEASE MECHANISM

The time release mechanism is located on the right
side of the ejection seat headrest. Its function is to
delay deployment of the personnel parachute and
separation of the occcupant from the seat until the
occupant has descended from the cold rarified upper
atmosphere and/or has slowed enough to prevent
excessive opening shock of the personnel parachute.
The time release mechanism is armed upon ejection
by a trip rod secured to the airplane. Initiationof the
timing sequence follows immediately, providing the
altitude is below 10,000 feet and the deceleration rate
of the seat is less than 4.5 g's. Initiation is delayed
until these conditions are met. One and one half sec-
onds after initiation, the time release mechanism re-
leases the drogues from the scissors shackle allowing
the personnel parachute tobe pulledfrom its container.
At the same time, it unlocks the harness and leg
restraint lines to allow the occupant to be pulled from
the seat when the personnel parachute deploys. Ef-
fective airplanes 149403i and up, and all other air-
planes upon the incorporation of SEB22-61, the time
release mechanism time delay is 1 3/4 seconds.

SEAT POSITIONING SWITCH

The pilot's and RIO's ejeciion seat may be adjusted
vertically only. Fore and aft seat positioning is
compensated for by adjustable rudder pedals. Verti-
cal seat positioning is accomplished by actuating a
momentary contact switeh (figure 2-7) located on
the right forward side of the seat bucket. The pilot's
geat can be adjusted {up or down} in flight through a
total distance of 6 inches. The RIO's seat is adjust-
able in flight through a total of 5 1/4 inches. It is not
necessary to adjust the seatheight to any certain posi-
tion before ejection. Electrical power is supplied to
the seat by the left main 115 volt a-c bus.

FACE CURTAIN EJECTHON HANDLE

A face curtain ejection handle (figure 2-7) is provided
for normal seat ejection. The ejection handle is lo-
cated at the top of the seat, projecting forward and
providing a grip surface for the crewmember. When
ejection is desired a forward and downward pull on the
handie will fire an initiator, and the expanding gases
irom the initiator operate the emergency canopy valve
which directs 1375 £ 100 psi to the canopy actuator
and cockpit fleoding doors actuators. The canopy will
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open and air loads will separate the canopy from the
cockpit and remove an interlock from the seat firing
mechaniam. After the canopy has jettisoned the handle
can be pulled the remainder of the way, until the full
travel is reached, This pulls the face curtain over the
face and removes the wedge-~shaped gear from the ejec-
tion gun firing head, firing the main charge and eject-
ing the seat. Pulling the face curtain on the RIOU's
ejection seat will also stow the RIO's flight indicator
and radar set control to provide more room for ejec-
tion from the cockpit, The interlock in the firing
mechanigm of both seats prevents seat ejectionbefore
the canopy is jettisoned.

SECONDARY EJECTION HANDLE

The secondary ejection handle {figure 2-7) is located
on the seat bucket between the crewmember's legs.
This handle works in the same manner as the face
curtain pull handle, i.e., an upward pull on the handle
will jettison the canopy, which will remove the inter-
lock and allow the handle tobe pulled the remainder of
the way until full travel is reached and the seat is
ejected. Pulling the secondary handle on the RIO's
seat will also stow the flight indicator and the radar set
control.

SHOULDER HARNESS LOCKING REEL

The shoulder harness locking reel mechanism is part
of the seat center cross member and is approximately
at shoulder level. It is used to hold the occupant's
upper torso against the seat back during all flight
conditions and ejection. The locking reel consists of
a strap wound on a spring-loadedreel, a snubbing unit,
and an upper harness release pin, The strap wound
around a spring-loaded retraction reelpasses through
a snubbing unit, and then through the occupant’supper
harness roller fiiting, The eye of the strap then returns
back to the seat and through the rings to the two
gtraps, securing the personnel parachute to the seat,
and is then anchored by the upper harness release
pin. The snubbing unit prevents any forward move-
ment of the strap unless the reel is unlocked. During
ejection, upon actuation of the time release mech-
anism, the upper harness release pin releasesthe eye
fitting, thereby freeing the oecupant's upper harness
and the parachute securing straps.

Locking Reel Handle

The inertia reel handle is mechanically linked to a
two-position cam and must be mechanically moved to
the unlocked (aft) position or the locked {forward)
position, After placing the handle in the unlock posi-
tion, the handle will automatically return to an un-
locked neutral position,

INTEGRATED HARNESS

The integrated harness (figure 2-6) is a vest like
garment or a series of web straps worn by the crew-
member. The harness, when used with the C/MBEU/
615/PA integrated type parachute, takes the placeofa
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lap belt and shoulder harness. Both of the harness
configurations have four buckles for attaching the
parachute of the crewmember., The lower twobuckles,
when connected to the lap belt release fittings, which
in turn is fastened to the seat, serves as the lap belt.
The upper iwo buckles, when connected to the para-
chute riser-shoulder harness release fittings, which
in turn is fastened to the locking reel assembly,
serves as the shoulder harness, The integrated har-
ness eliminates the need for the crewmember to wear
hig parachute to and from the airplane, and it also
eliminates a separate lap belt and shoulder harness
with its inherent limited restraint capabilities.

Emergency Harness Release Handle

The emergency harness release handle (figure 2-7) is
located on the right side of the geatbucket. The handle
is used by the occupant to manually separate from the
gseat in the event the automatic time release mechan-
ism fails or in the eventof ditehing. Pulling aft on the
handle operates a system of linkages which pulls the
pins retaining the lap belt harnessing, pulls the pin
from the shoulder harnessing, and releases the leg
restraint lines. This handle performs the same func-
tions as the time release mechanism, To actuate the
handle, squeeze the trigger and pull up and aft. The
handle is protected by a trigger that mustbe squeezed
before the handle may be pulled. When the handle is
puiled, the lap belt harnessing, shoulder harnessing,
and leg restraint lines will be released. In addition,
a cartridge is fired, and the gas pressures liberated
are piped to a guillotine which severs the line which
connects the drogue chute to the personnel parachute.
The guillotine is located on the upper left side of the
seat back. The emergency harness release handle
should not be pulled in flight for the following reasons:

1. Actuating the emergency harness release handle
creategs a hazard to survival during uncontrol-
lable flight, since negative "g" forces may pre-
vent the crewfrom assuming the correctejection
position,

2. Actuating the emergency harness release handle
creates a hazard to survival if the pilot decides
that he has insufficient altitude for ejection and
is required to proceed with a forced landing.
Once the emergency harness releage handle has
been pulled, the lap belt shoulder harnessing is
released and cannot be refastened in flight.

3. Actuating the emergency harnessrelease handle
prior to ejection causes the occupant to separate
from the seat immediately after ejection, and
severe shock loads wiil be imposed on the body.

LEG RESTRAINERS

A leg regtraint assembly is provided on the seat to
hold the occupant's legs in place and to prevent them
from{lailing during ejection. The legrestraint assem-
bly consists of garters worn by the crewmember, leg
restraint lines with lock pins, snubber unit, and shear
fitting secured to the floor. The garters are strapped
on to the leg just below the knee. The leg lines run-
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ning from the shear fitting beneath the seat, passes
through the snubber unit, through the garter, and then
the lock pin on the leg lines, plugs into the leg lock
mechanism on the front of the seatpan. When the seat
is gjected, the slack in the leg restraint line is taken
up by the upward travel of the seat, pulling the oe-
cupant's legs to the front face of the seat pan. When
all the slack has been removed in the leg restraint
lines, the tension of the line will cause the shear fit-
ting to fail. The occupant's legs will be firmly held
against the seat pan by the snubbing unit until the
harness is releaged and the ocecupant is separatedfrom
the seat. Leg restraint disengage rings (figure 2-7)
located on the face of the seat pan are provided to
adjust the amount of glack in the leg restraint lines.
This slack may be adjusted by the occupant by pulling
out on the appropriate finger ring. This allows more
resgtraint line to be pulied out to provide sufficient
slack. To take in excess slack, the occupant need only
reach under the seat bucket and pull in the excess
restraint line through the snubber unit.

Leg Restraint Release Handle

The leg restraint release handie {figure 2-7) is located
on the left forward side of the seat bucket. When the
handle is moved to the aft (unlocked) position, the
lock pins onthe leg lines are released from the leg lock
mechanism. This zllows the occupanttothreadthe leg
lines back through the garter, enabling him to leave
the seat without removing the garters.

SURVIVAL KIT

A modified PE-2 survival kit is packed within a two
piece fiberglas container (figure 2-8) which, in turn,
is attached to the occupant by strap-harnessing, The
content of the survival kit is the same as for a normal
issue PK-2, but the packing arrangement has been
changed to suit the requirements of the container. The
following is a list of contents of this kit:

Note

The emergency provisions included in the PK-2
survival kit are subjected to local option and
may be altered at the discretion of the area
commander.

Pararaft with inflation bottle, sleeve lype sea anchor
and lanyard

Metallic radar reflactor agssembly (disassembled)

Solar distillation unit

De-salter kit (tablets)

Water storage bag

Signal mirror

Bailing sponge

50 feet of nylon line

2 packs dye marker

Poncho with reflective surface

Canned rations

Can of sunburn ointment

Emergency code instruction sheets
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All items except the pararaft and its associated gear
are packed in a zipper enclosed bag which is attached
to the pararaft by alanyard. Boththe pararaft and bag
are packed into the survival kit container and the
pararaft is attached by a lanyard to the upper half of
the container. Asidefrom the PK-2 equipmentpacked
inthe lower half of the container, the upper half contains
the emergency oxygen, and pressure suit controller.
A receptacle for plugging in the composite disconnect
is located in the left rear corner of the survival kit
container, and a kit release handle is located on the
right rear side of the survival kit container. Pulling
up on the kit release handle unlocks the container and
actuates the pararaft inflation bottle. The inflating
pararaft separates the container; the upper half of the
container with emergency oxygen and suit controller
remains with the crewmember, and the lower half of
the container with pararaft and survival equipment
floats free on the end of the lanyardthat is attached to
the upper half of the container. In the event of an
ejection, the pararaft could be inflated prior to entering
the water since the kit release handle is accessible
while still in the parachute harnessing, and all survival
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equipment is secured to the crewmember and to each
other by lanyards.

NORMAL OPERATION

Normal operation of the ejection seats consists of
pulling down on the face curtain handle and maintaining
a downwind force until a stop is encountered. The
initial pull on the face curtain handle rotates a torque
tube against the canopy interlock block, which prevents
the face curtain handle from being pulled any further
until the canopy fires. However, as the torque tube
rotates it pulls the canopy initiator stem upward and
fires the canopy initiator which subsequently releases
3,000 psi pneumatic pressure to the canopy actuating
cylinder and jettisons the canopy. Therefore, thefirst
stop encountered when the face curtainhandle is pulled
should just be a momentary stop and downward pull
on the face curtain should be maintained. After the
canopy jettisons, continue pulling the face curtain
handle until full travel is reached at which time the
seat will be ejected. The secondary ejection handle
on the front of the seat pan, operates the same mech-
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anisms and fires the same set of initiators that are
fired when the face curtain handle is pulled. The
secondary ejection handle is provided for, and should
only be used when the face curtain handle cannot be
reached. Shortly after the seat is ejected from the
airplane, the drogue gunfires, deploying the controller
drogue, which subsequently deploys the stabilizer
drogue. The seat is stabilized and decelerated by the
drogue chutes and the seat and occupant descend
rapidly through the upper atmosphere. When an al-
titude of approximately 10,000 feet is reached or ap-
proximately 1-3/4 seconds after ejection below 10,000
feet, a barostat releases the escapement mechanism,
which in turn, actuates to release the occupants har-
nessing, leg restraint lines, and chute restraint straps,
and the drogue chute pulls a link line to deploy the
personnel parachute. The occupant is held to the seat
by sticker clips until the opening shock of the para-
chute snaps him out of the seat. If the time release
mechanism fails to operate automatically after de-
scending through 10,000 feet, actuate the emergency
harness release handle on the right side of the seat
to its full aft position. Reach over your shoulders and
pull the parachute off of the horseshoe fitting, push
free of the seat, and pull the parachute rip cord, Dur-
ing the parachute descent the crewmember may desire
to jettison the survival kit, or hold it by its carrying
strap to be dropped just prior to ground contact. The
reason for jettisoning or hand carrying the survivalkit
is to reduce the bulk and weight of the crewmember,
which will minimize the possibility of injuries occur-
ring upon ground impact due to the survivalkit weight
and normal carrying position. It would probably beto
the crewmember's advantage to jettison orhand carry
the survival kit when making a parachute descent over
land. In the event of a night ejection over land, the
survival kit should be removedfrom its normal carry-
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ing position, however, it cannot positively be deter-
mined that the crewmember will touchdown on land,
the survival kit should be hand carried and dropped just
prior to impact. In the event there is insufficient
time to jettison or hand carry the survivalkit, the life
raft with the survival kit should be released. In all
over water ejections, the survival kit should be left
in its normal carrying position and the life raft should
be released during parachute descent. To jettison or
hand carry survival kit, open face visor or disconnect
oxygen mask; pull the composite disconnect release
knob; release the left lap belt release fitting; take
hold of survival kit lifting handle with right hand; and
release the right lap belt release fitting.

EMERGENCY OPERATION

There are no provisions for emergency operation of
the ejection seats, however, if the ejection seats fail
to eject, the crewmember can abandon the airplane by
following the procedures outlined in Emergency Pro-
cedures, Section V, Volume II.

LIMITATIONS

The minimum ejection altitude on airplanes 148363f
thru 148434h, without BACSEB 22-61 incorporated is
50 feet, providing the airspeed is at least 135 knots
CAS and the airplane has no sink rate. On airplanes
1494031 and up and all other airplanes with BACSEB
22-61 incorporated the minimum ejection altitude is
ground level, providing the airspeed is at least 130
knots CAS and the airplane has no sink rate. In all
airplanes safe escape can be made up to airspeeds of
350 knots CAS below 1,000 feet, and up to 550 knots
CAS above 1,000 feet.

ELECTRICAL POWER SUPPLY SYSTEM

DESCRIPTION

The airplane electrical power supply system (figure
2-9) consists of an a-c generator power supply, a
transformer-rectifier d-c power supply and the power
distribution system. The a-c power supply distributes
power to the left and right main 115/200 volt a-c bus,
the left main 26/14 volt a-c bus, the essential 115/200
volt a-c bus, the essential 26 volta-c bus, and the right
main 26 volta-cbus. The d-c power supply distributes
power to the left and right main 28 volt d-c bus and the
essential 28 volt d-c bus.

A-C ELECTRICAL POWER

The primary source of electrical power on the airplane
is a 400 cycle, three-phase, 115/200 volt, parallela-c
power generating system. The system consists of two
generators, two static exciter-regulators and two con-
trol switches. The two 20,000 volt-ampere a-c gen-

erators are located in the forward engine compart-
ments and are mounted one on each engine. The gen-
erators are driven by constant speed drive units.
The total system and each individual generator system
is capable of initiating and delivering power to the
entire bus system independently of any outside power
source. Either generator may be manually discon-
nected from the bus system and reset. The controls
for the system consists of one generator control switch
for each generator. These switches energize and de-
energize the generators in the event of a protective
trip. The reset operation is trip free. Theelectrical
system is so designed that no one fault will cause a
complete loss of electrical power. The 115/200 volt
a-¢ main and essential buses are powered directly
by the generators through the line contactors. Under
normal conditions, the main and essential buses are
connected together and are in effect, one common bus.
In the event that one generator fails, the remaining
generator will supply all the a-c power. One phase of
the generator output powers an auto-transformer for
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the 26 volt a-c main and essential loads. Thegenera-
tor output powers a similar auto-transformer for 26
volt a-¢ main loads only. Two 60-ampere trans-
former-rectifiers are used to convert three-phase,
200/115 volt a-c power to 28 volt d-c power to ac-
commodate the airplane d-c power requirements.

D-C ELECTRICAL POWER

All d-c power is supplied by the two 60-ampere
transformer-rectifiers. The input to one transformer
rectifier is connected to the main left a-c bus and the
other is connected to the essential a-c bus so that a
failure of one a-c bus will not constitute a complete
loss of d-c power. The outputs of the transformer-
rectifiers are connected in parallel through a current
limiter so that in the event of a failure of one of
the transformer-rectifiers, the remaining trans-
former-rectifier will supply all the d-c power for the
system. No one fault will cause a complete loss of
d-c power.

External Electrical Power Receptacle

To provide adequate power for ground operation of
electrical equipment, an external power receptacle
(figure 3-2) is located on the bottom of the left air
duct. The external power required is three-phase, 400
cycle, 115/200 volt a-c and it is distributed through
the entire electrical system in the same manner as
generator output.

Circuit Breakers

Most of the d-c circuits are protected by circuit
breakers located in the aft cockpit. The circuit
breakers in essential circuits are located on a panel
(5, figure 1-2) on the outboard side of the right
console in the forward cockpit. The majority of the
remaining circuit breakers are located on panels
in the RIO's cockpit.

Generator Warning Lights

The L.H. and R.H. Gen Out warning lights and the
Bus Tie Open warning light are located on a warning
lights panel (1, figure 1-2) in the front cockpit. One
of the generator warning lights will illuminate any
time an applicable generator is not on the line when
the generator switch is on. The pilot may attempt to
reset the generator by placing generator switch to OFF
and then placing it back to ON. No other corrective
action can be taken unless both generators are off the
line. In this case, all warning lights will be out until
the emergency generator is brought into operation by
extending the wind-driven turbine which will drive the
emergency generator. To extend wind-driven turbine
push DOWN on the EMERG HYD PUMP handle (3,
figure 1-2). With emergency generator operating, both
a-c generator lights will be on, if the generator
switches are on and the generators are turning. The
"Bus Tie Open' warning light will illuminate when the
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generators are not in parallel. No corrective action
is necessary since this does not affect the operation of
the electrical system. The generator warning lights
and the "Bus Tie Open" warning light receive their
power from the essential 26 volt d-c warning lights
bus.

Emergency Electrical System

In the event both engines fail resulting in complete
loss of electrical power, a wind-driven turbine, which
is extended into the airstream pneumatically, powers
a hydraulic pump and a 3 KVA three-phase, 400 cycle
emergency generator. When this generator comes up
to speed and voltage, it operates an a-c relay which
will connect the generator to the essential a-c and
d-c¢ buses. If either of the main generators is re-
stored, the emergency generator automatically drops
off the line and the wind-driven turbine can be re-
tracted pneumatically. To extend wind-driven turbine,
push DOWN on EMERG HYD PUMP handle (3, figure
1-2) located outboard of the left console, Pull UP on
EMERG HYD PUMP handle to retract the wind-driven
turbine. The emergency generator is designed to put
out fully rated power continuously for a period of 15
minutes. Utilizing the maximum generator output for
periods greater than 15 minutes creates excessive
temperatures within the generator which will drop
generator output. However, it is doubtful if maximum
utilization of the generator output would ever be re-
quired under an actual emergency condition. There-
fore, when operating under actual emergency condi-
tions, the generator will probably continue to operate
satisfactorily for periods greater than 15 minutes and,
if the situation warrants, the design generator limita-
tion can obviously be exceeded.

L o

p CAUTION {

Do not operate emergency generator for periods
greater than 10 minutesunless operating under
actual emergency conditions. Operating the
generator for periods greater than 10 minutes
when not needed jeopardizes the life of the
generator under actual emergencies.

Note

®Emergency wind-driven generator operational
time shall be logged on the yellow sheet (Op
NAV FORM 3760-2).

® A pressure switch in the emergency generator
circuit will disconnect the emergency generator
from the essential buses when the aircraft's
airspeed drops below 195 knots. This will
result in complete loss of electrical power
(except engine ignition) and will allow all of the
wind-driven turbine's power to be utilized in
driving the emergency hydraulic pumps in order
to maintain control of the airplane.
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NORMAL OPERATION

Normal operation of the electrical system commences
when external power is applied to the airplane and the
generator switches are in the EXT ON positions, or
when the engines are running and the generator con-
trol switches are in the GEN ON positions.

EMERGENCY OPERATION
SINGLE GENERATOR FAILURE

Failure of one generator will be noted by illumination
of either the "L.H. or R.H. Gen Out" light, The light
will determine which generator has failed. One gen-
erator in normal operation is sufficient to support
the entire electrical demand or load. In the event of
generator failure, cycle the generator control switches
from ON to OFF and back to ON, If the generator
fault has been corrected, the generator will be
brought back on the line and the warning light will go
out. If the warning light remains illuminated turn the
generator OFF, secure the applicable engine, if practi-
cable and land as soon as practicable.

Upon fluctuation of the warning light, im-
mediately check the corresponding oil gage.
The generator failure could have been caused
by oil starvation which will also affect the
engine oil system.

DOUBLE GENERATOR FAILURE

Although a double generator failure is highly remote,

the possibility of a double failure is still present.
In most cases the generators will not fail at the same
time, it is more likely that one generator will fail,
followed by the failure of the other generator. As
previously stated in the paragraph on single generator
failures, one generator out light will be illuminated
when one of the generators fail. When the other
generator fails, both generator out lights will be illu-
minated. Although a double generator failure results
in a complete electrical power failure due to the
generator low speed switches dropping the generators
off the line at about 53% rpm, the permanent magnet
generators (provided for field excitation and generator
warning lights) will continue to function while the
generators are turning. Upon the loss of both genera-
tors, extend the ram air turbine and turn off all
electrical equipment not necessary to maintain flight.
Attempt to return the generator to the line by cycling
the generator control switches, if the fault has been
corrected the generator warning lights will be ex-
tinguished. With the loss of all electrical power in
flight, the emergency pneumatic system should be
utilized to extend the landing gear. If the gear has
been lowered prior to loss of electrical power, the
pneumatic system should still be utilized. This pro-
cedure assures that any pressure surge in the landing
gear up line occurring with electrical power removal
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has not unlocked the gear. If all electrical power is
lost while taxiing, the emergency pneumatic landing
gear system should be actuated to assure that the gear
remains locked.

GENERATOR FAILURE (BUS TIE OPEN)

Due to the design of the airplane's electrical system,
it is possible to lose the essential buses as a result
of a short in the right generator system. A short on
the right generator bus will be noted by the illu-
mination of the "Bus Tie Open' warning lightfollowed
in 5 seconds by the illumination of the "R.H. Gen Out"
light, the "Bus Tie Open" warning light will be
extinguished. If the "Bus Tie Open' warning light re-
mains extinguished, the short will present noproblem
since the left generator will supply the power to the
right buses. However, if the "Bus Tie Open' warning
light illuminates again within 2 seconds of being ex-
tinguished, all the buses supplied by the right generator
will be lost since the illumination of the '"Bus Tie
Open" warning light indicates that the bus tie relay
has opened. Because the bus tie relay parallels the
output of the two generators it can be seen that an
open relay and an inoperative right generator will
automatically deprive the airplane the use of the right
main a-c and essential airplane buses. The essential
buses may be regained but this necessitates the loss
of the left generator system, since THE EMERGENCY
GENERATOR WILL NOT COME ON THE LINES AS
LONG AS EITHER MAIN GENERATORS IS IN SER-
VICE. Extension of the ram air turbine must be
followed by SWITCHING OFF THE LEFT GENERATOR
in this circumstance. After the extension of the ram
air turbine and utilization of the emergency generator
an attempt may be made to regain the right main gen-
erator. This is accomplished by recycling the right
generator switch to ON. If the right generator comes
on the line, the short is no longer present and the left
generator may be placed inoperation. The generators
will parallel and normal operation will be resumed.
If the right generator warning light does not go out
when the right generator switch isplaced on, the short
remains and the emergency generator must still be
used. A short in the left generator or in any of the
left generator system buses is not of such a serious
nature due to the fact that the right generator right
main and essential buses will still be in operation.
Refer to Emergency Procedures, Section V, Volume II
for action to be taken upon illumination of the "Bug
Tie Open" warning light.

ELECTRICAL FIRE

In the event of an electrical fire, immediately extend
the ram air turbine and turn generator control switches
off. If fire still persists, start pulling the circuit
breakers that are powered from the essential busses.
If the equipment causing the fire is found, leave that
circuit breaker off; turn all other circuit breakers on;
turn generator control switches on; and retract the ram
air turbine. If fire still persists after pulling all
essential circuit breakers, turn all circuit breakers
on; turn generator control switches on; and land as
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soon as possible. If the fire subsides when operating
only on essential busses, turn all non-esgsential
electrical equipment off and turn generator control
switches on. If fire subsides individually reposition
electrical equipment on, beginning with the most
essential equipment first. If malfunctioning item is
found, leave that electrical power switch off, pull the
applicable circuit breaker andturnallother equipment
on, If fire still persists after turning off all non-
essential electrical equipment, start pulling all non-
essential circuit breakers until malfunctioning item
is found. If equipment causing the fire cannot be
found, turn generator control switches off and land as
s00n a8 possible.

NAVWEPS 01-245FDB-1.1

Note

Ram air turbine operating time shall be logged
on the yellow sheet (QPNAV Form 3760-2).

LIMITATIONS

1. Engine driven generators drap off the line at
approximately 53% rpm.

9, Max airspeed for operation of wind driven tur-
hine, 515 knots CAS or Mach 1.1 whichever is
less.

3. Emergency generator drops off the line when
airerafts airspeed drops below 195 knots CAS.

ENGINE

DESCRIPTION

The airplane is powered by two General Electric
JT9-GE-8 engines, a lightweight (approximately 4000
pounds), highthrust, axial flow turbojet engine equipped
with an afterburner for thrust augmentation. AtMili-
tary power the engine develops 10,900 pounds thrust
and with complete afterburner, total thrust is 17,000
pounds. The engine featuresa variable stator {first six
stages), a 17-stage compressor, 10 annular through-
flow combusticn chambers, & three-stage turbine, a
variable area exhaust nozzle and modulated reheat
thrust augmentation. An impingement {ype starter,
supplied with air froman external auxiliary power unit,
iz used to crankthe engine during starting. During op-
eration, air entersthe inlet of the engine and isdirecied
into the compressor rotor by the variable inlet guide
vanes located in the compressor front frame. Asitis
compressed, the air is forced back through the com-
pressor rear frame intc the combustion chamber
liners. Fuel nozzles, projecting into the comhbustion
chamber liners, eject afuel spray which mixeswith the
compressed air. Ignition is provided by a spark plug
located in the No. 4 combustion chamber, the remaining
nine combustion cang are ignited through cross fire
tubes. The gases resulting from combustion, flow from
the combustion chambers into the turbine. The three
turbine wheels move as a unit ona common shaft, which
is dircctly splined tothe compressor rotor. After pas-
sing through the turbine section, the exhaust gases flow
into the afterburner where their flow is stabilizedand
then ejected through the variable exhaustnozzle. Ad-
ditional fuel may be injected into hot exhaust gases for
afterburner combustion, producing considerable thrust
augmentation. The engine oil system is a dry sump
type completely contained onthe engine. The oil system
is used for lubricating purposes and to hydraulically
actuate the primary and secondary exhaust nozzles.
The variable stator vanes andthe inlet guide vanes are
interconnected externally through a system of hali-
rings, drag links, and bell cranks, and are positioned
by two actuatorgwhichuse highpressure engine fuel as
a hydraulicfluid. The variable stator system positions
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the inlet pguide vanes and the first six stages of the
variable stator vanes tc control airflow through the
engine compressor. Control of compressor airflow
greatly reduces problems of compressor stall by im-
proving airflow characteristics at critical engine-air-
plane speeds, especially during burst accelerationand
deceleration. An increase in rpm or decreage in com-
pressor inlet temperature results in a signal fromthe
main fuel control to open the stator blades to allow a
greater airflow. A decrease in rpm or increase in
compressor inlet temperature positions the stator
blades to reduce inlet airflow. The variable nozzle
system is hydromechanically controlledand schedules
nozzle area by positioning the nozzle opening to obtain
optimum thrust in regard te altitudeandairspeed con-
ditions, keeping within the safe design limits of the
engine. The main function of the variable exhaust noz-
zles is to control the operating temperature of the
engine as governed by the engine amplifier during
Military and Maximum engine operation. Air bleed
from the 17th stage of the compressor is passed
through a heat exchanger and is used for auxiliary
equipment cooling, cockpit pressurization, air condi-
tioning, and also supplies the air for the aircraft
pneumatic system and the central air data computer
umnit.,

ENGINE FUEL CONTROL SYSTEM

The fuel control system {figure 2-10) for each engine
is complete in itself andthe two systemsare identical.
For simplicity of discussion only one system or engine
shall be discussed. The engine fuel control system
transports fuel from the engine fuel inlet to the com-
bustion chambers. Thig fuel is discharged inthe pro-
per state ofatomizationfor complete burning. Varying
engine power settings and conditions demand changes
in fuel flow; therefore the engine fuel control system
must also control fuel flow to obtain maximum engine
efficiency within the design limits of the engine. Cmnly
the engine fuel system ig discusscd in the following
paragraphs. The afterburner fuel system isdiscusscd
separately in this section.
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Fuel Pump Unit

The engine fuel pump unit consists of a low pressure
impeller-type pumping element, a high pressure gear-
type pumping element, a low pressure fuel filter, a
fuel filter by-pass, andan output pressure relief valve.
Airplane boosted fuel from the main fuel manifold
passes through the impeller-pump. The impeller
boosted fuel then passes through the fuel filter to the
gear-pump, which delivers it to the main engine fuel
control at approximately 1000 psi. In the event the
fuel pressure differential acrossthe fuelfilter exceeds
approximately 33 psi, the fuel filter by-pass opens,
and a "Check Fuel Filters" warning light, on the pilot's
right vertical panel, will illuminate. If the discharge
pressure of the gear-pump exceeds approximately
1125 psi, the output pressure relief valve will open to
maintain safe fuel pressures. The output pressure
relief valve will reseat when discharge pressures
reduce to approximately 1025 psi.

Engine Fuel Controll

The main fuel control is a hydromechanical computer
which uses engine fuel as the hydraulic controlling
medium. The control performsthe following functions:
provides engine speed control by regulating main fuel
flow; provides fuel surge protection; limits turbine
inlet temperature to a safe value; provides a positive
fuel shutoff; schedules variable stator vane angle to
control airflow into the engine and provides a hydraulic
signal toinitiate afterburning operation. Highpressure
fuel from the pump is delivered to the bypass valve
and the metering valve in the main fuel control. The
bypass valve senses the pressure differential across
the metering valve, and maintains this pressure dif-
ferential at a predetermined value by bypassing
varying amounts of fuel back to the main fuel pump
inlet. The metering valve is positioned by various
operating signals and meters fuel to the engine as a
result of these integrated signals. Fromthe metering
valve fuel flows through the main fuel control cutoff
valve. The cutoff valve cuts off fuel flow at engine
shutdown. Fuel passing through the open cutoff valve
flows through a fuel-oil cooler which effects a trans-
ference of heat from the scavenge oil to the fuel.
From the fuel-oil cooler, the fuel flows intothe pres-
surizing and drain valve. This valve maintains the
fuel pressure at the minimum acceptable for all op-
erations and also drains the fuel manifold at engine
shutdown. Fuel flows from the pressurizinganddrain
valve into the fuel manifold. High pressure metered
fuel is fed from the manifold into the 10 flow-divider
type fuel nozzles. The fuel nozzles discharge an
atomized fuel spray into the combustion chambers.
Here the fuel is mixed with air and burned to produce
engine thrust.

Fuel Qil Radiator

Fuel metered from the main fuel control passes
throughthe cooler tubes of the fuel-o0il radiator and then
to the fuel nozzles. The fuel serves asthe coolant for
the scavenge oil which flows aroundthe radiator tubes.
The radiator incorporates a bypass valve to regulate
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the flow and temperature of the oil and fuel. There
are two fuel-oil radiators incorporated on the engine,
one utilizes normal engine fuel flow as a coolant
whereas the other radiator uses afterburner fuel flow
as a coolant. Both fuel-oil radiators serve the same
purpose and their operation is the same.

Fuel Pressurization and Drain Valve

The fuel pressurization and drain valve prevents fuel
flow to the engine until sufficient fuel pressure is
attained in the main fuel control to operate the servo
assemblies which are used to compute the fuel flow
schedules. It also drains the fuel manifold at engine
shutdown to prevent post shutdown fires, butkeeps the
upstream portion of the system primed to permitfaster
starts. The pressurizationanddrainvalve is pressure
operated. When the fuel pressure differential across
the pressurizing valve drops below 80 psi, the pres-
surizing valve closes, cutting off fuelflowto the engine
and the drain valve opens to drain the fuel manifold.

Fuel Nozzles

A flow-divider type fuel nozzle in each inner combustion
chamber liner delivers meteredfuelinthe proper state
of atomization for maximum burning intothe compres-
sor discharge air entering the combustion chamber.
The nozzles produce a uniformly distributed, cone
shaped, hollow fuel spray upon application of pressure
at the nozzle inlets. High velocity compressor air is
directed around the nozzle by an air shroudto provide
a cooling action aroundthe nozzle orifice andto reduce
carbon deposits.

OIL SYSTEM

The dry sump, full scavenging oil system is completely
contained on the engine. Its purpose is to supply
filtered lubrication oil to cool and prevent wear of the
engine bearing, gears, and other rubbing surfaces. It
filters and cools lubricating oil and returns the oil to
the engine mounted oil tank for re-use. The 5.3 gallon
oil tank stores the oil reserve and furnishes oil to the
main lube and hydraulic pump and constant speed
drive. The main lube pump furnishes oil under positive
pressure to the lubrication and hydraulic system. The
lube element of the main lube and hydraulic pump
delivers oil through a filter and then into the main lube
line. This line splits into variousbranches. A portion
of the oil in the firstbranch lubricates the No. 1 bear-
ing, the front gearbox, the A/B fuel pump, and the
transfer gearbox. Oil in another branch of the main
lube line lubricates the No. 2 and No. 3 bearings,
while oil in still another branch goes tothe rear gear-
box and intermediate damper bearing. A line coming
off the main lube pump goes to the pressure transmitter
and the lube relief valve. A sump to collect the
lubricating oil is located at each lubrication point.
Three scavenge pumps return oil through the fuel oil
cooler to the reservoir during all flight conditions.
The hydraulic element of the main lube pump supplies
oil to the nozzle pump to hydraulically actuate the
variable nozzle. Refer to Engine Hydraulic Oil System,
this section for further information.
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Engine Hydraulic Oil System

The actuating force necessary to change exhaust noz-
zle area is developed hydraulically from the engine
oil system. Oil is fed from the engine oil tank to the
hydraulic element of the main lube pump. Ahydraulic
oil filter element in series with the flow removes
foreign matter and discharges to the nozzle pump. A
check valve in the filter eliminates any possibility of
reverse flow through the system. A pressure relief
valve located at the inlet to the nozzle pump branches
off to the scavenge line. It allows a bleedof oil to the
scavenge oil return line when oil pressure at the
nozzle pump inlet exceeds 150 psi. The nozzle area
control output signal directs the operation of the nozzle
pump. Discharge pressure from the pump is supplied
to either the rod end or head end of the four nozzle
actuators, opening or closing the variable nozzle.

ENGINE AIR INDUCTION

There are two independent and identical air induction
systems, one for each engine. The component units
are the fixed and variable ramps, which make up the
primary air system, and a variable bypass bellmouth,
and an auxiliary air door which make up the secondary
air system.

Variable Duct Ramp

The variable duct ramp system is utilized to provide
primary air at optimum subsonic airflow to the com-
pressor face throughout an extremely wide range of
aircraft speeds. The ramp assembly consists of a
fixed forward ramp and two variable ramps. Thefor-
ward variable ramp is perforated to allow boundary
layer air to be bled off and exhausted overboard. The
aft variable ramp is solid and movement of the aft
ramp positions the perforated ramp through mechanical
linkage. The Central Air Data Computer supplies a
Mach and total temperature input to the ramp control
amplifier which in turn sends a signal to a utility hy-
draulic system servo unit which positions the ramps for
optimum airflow at Mach numbers of 1.5 and above.
The airplanes have a fixed forward ramp angle of 10°
and a variable ramp angle of 0° to 14° relative to the
fixed forward ramp.

Variable By pass Bellmouth

The variable bypass bellmouth is an automatic unit
which allows excess induction air from the compressor
face to flow intothe engine compartment. Air diverted
in this fashion is referred to as the Secondary Air
System. The variable bellmouth is a perforated ring
located between the airplane duct structure and the
engine compressor inlet. Between .4 to .98 Mach the
bellmouth is closed, however, a limited amount of
bypass air flows into the engine compartment through
the perforations in the bypassbellmouth and the engine
air-oil cooler bleed. Above .98 Mach the bypassbell-
mouth controller senses the optimum airflow (based on
duct air velocity) for induction into the engine. When
this airflow is exceeded, (rapid throttle retardation)
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the controller signals a utility system hydraulic
actuator which opens the bypass until the optimum air-
flow to the engine is established.

Auxiliary Air Door

The auxiliary air doors are opened torelieve excessive
engine compartment pressures (13.3 psig or above)
or to provide additional airflow for engine cooling
during low speed or ground engine operation. The doors
are opened by a utility systemhydraulic actuator when
the landing gear handle is placed inthe DOWN position.
In flight (landing gear handle UP), the actuating cylinder
is held closed by utility hydraulic pressure, however,
engine compartment pressure of 13.3 psig, or over will
actuate the door open until the overpressure is relieved.

Auxiliary Air Door Warning Lights

The auxiliary air door warning lights (19,figure 1-2)
are intended to notify the pilot when the auxiliary air
doors are not in the position called for by the gear
handle. The lights will illuminate if the landing gear
handle is up and the doors are open, or if the landing
gear handle is down and the doors are closed.

VARIABLE AREA EXHAUST NOZZLE

Two sets of cylindrical nozzles, operating together,
make up the variable area exhaustnozzle system. The
primary nozzle, hinged to the aft end of the tail pipe,
controls the convergent portion of the nozzle, while the
secondary nozzle, hinged to a support ring, controls the
divergent portion of the nozzle. The two sets of
nozzles are linked together and maintain a scheduled
area and spacing ratio which is infinitely variable be-
tween full open and full closed. The nozzles are re-
gulated by the nozzle area control. Movement of the
nozzles is accomplished automatically by four synchro-
nized hydraulic actuators. The exhaust gases leave
the primary flaps at sonic velocity and are accelerated
to supersonic velocity by the controlled expansion of the
gases. Control of this expansion is provided by the
cushioning effect of the secondary airflow through the
annular passage between the two sets of nozzles.

Exhaust Nozzle Control Unit

Throttle position, nozzle position feedback, and exhaust
gas temperature are the parameters utilized to
schedule the correct nozzle area. During engine op-
eration in the sub-military region, nozzle area is
primarily a function of throttle angle and nozzle po-
sition feedback. The nozzle is scheduled full open at
"idle" and the area is decreased as the throttle is
advanced toward the military position. However, dur-
ing a rapid throttle burst from below 88% rpm to
91% rpm, a control alternator supplies engine speed
information to the temperature amplifier which in turn
schedules engine "off speed" inputs as a function of
temperature limiting. This signal prevents the primary
nozzle from closing down past a preset position, per-
mitting a rapid increase inengine rpm. During engine
operation in the Military and afterburner region, it
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becomes necessary to limit the nozzle schedule as
established by throttle angle and nozzle feedback to
prohibit exhaust gas temperature from exceeding the
design limits. Exhaust gas temperature is sensed by
12 dual loop thermocouples and the resulting milli-
voltage is transmitted to the magnetic temperature
amplifier. The amplifier which receives its power
supply from the control alternator, compares the
thermocouple signal to a preset reference voltage, re-
presenting desired engine temperature. The difference
ig amplified and transmitted to the nozzle area control.
Nozzle area control output signaldirects the operation
of the variable pressure, variable displacement nozzle

pump.
Note

Spasmodic exhaust nozzle operation ghall be
logged on the yellow sheet (Op NAV Form
3760-2).

AFTERBURNER SYSTEM

The engine is equipped with an afterburner, where
additional fuel may be injected into the hot exhaust
gases for afterburner combustion, producing consider-
able thrust augmentation, The main components of the
afterburner system are the afterburner fuel pump,
afterburner fuel control, afterburner fuel manifold and
spray bars, and the torch igniter,

Afterburner Fuel System

The afterburner fuel system (figure 2-10) provides the
fuel for augmentation of the thrust produced by the
engine. A separate afterburner constant pressure drop
variable fuel control, meters the afterburner fuel, and
ignition is by a separate A/B ignition system. In op-
eration, the airframe boost pump supplies fuel to the
inlet of the afierburner pump. The pump supplies
fuel to the check and vent valve which will open under
pressure and supply fuel to the rest of the system.
Fuel passing through the check and vent valve con-
tinues to the afterburner fuel control and then passes
through the afterburner fuel oil cocler to the inlet of
the combined A/B control, The manifoldflow control
divides fuel from the afterburner fuel control into
core and annulus flows. The core and annulus flows
are further subdivided into primary and secondary
flows by the pressurizing valve. The flow sequence
as the throttle is advanced in the afterburner range is
to the primary annulus, primary core, secondary
annulus and secondary core.

Afterburner Fuel Pump

The afterburner fuel pump is anengine-driven centri-
fugal pump. It operates continuously, but discharges
fuel to the afterburner fuel system only whenthe inlet
to the pump is open. To open the inlet to the after-
burner fuel pump, the pilot must meve the throtile
into the afterburner modulation range and engine speed
must be sufficiently high (above 92% rpm) to support
combustion,
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Afterburner Fuel Conirol

The afterburner fuel control is linked rechanically to
the main fuel control through the use of teleflex cabling.
Any movement of the throttle moves the main fuel
control teleflex and also moves the teleflex to the
afterburner fuel control. Fuel entering the afterburner
fuel control is metered by the fuel control in response
to throttle movement and changes in compressor dis-
charge pressure. The control variesfuelflowbetween
the minimum necessary for afterburner combusgtion for
any{light condition and the maximum fuel flow allowable
at the flight condition, The afterburner fuel controlis
designed to hold a constant pressure drop across an
orifice while the area of that orifice is varied in
accordance with throttle poaition and ccumpressor
discharge pressure.

AFRerburner Fuel Distribution

Four afterburner fuel pressurizing valves (primary
annulug, primary core, secondary annuius, and sec-
ondary core) deliver fuel to four separate fuel mani-
folds. The fuel is distributed by the manifolds to 21
multi-jet afterburner fuel nozzles which are equally
spaced around the perimeter of the afterburner section.
Each multi-jet nozzle contains 4 tubes, one for each
manifold, and holes in the sides of the tubes spray
the fuel into the exhaust gases, When the throttle is
first placed in the afterburner position, the primary
annulug pressurizing valve opens and fuelisdelivered
to the primary annulus "tube in the fuel nozzles. Fur-
ther advancement will activate the primary core valves
which will deliver fuel tothe primary core tubes in the
fuel nozzles and join the primary annulus indelivering
fuel for afterburner operation., When the throttle is
advanced still further the secondary annulus valves
are also delivering fuel to the nozzles, Asthe throttle
is advanced to the maximum afterburner position the
secondary core valves join the three other manifolds
in delivering fuel to the nozzle;this isfull afterburner
operation. The afterburner fuel manifolds and multi-
jet nozzles system gives a smooth afterburner op-
eration, with hardly any recognizable acceleration
surge between full military and minimum afterburner,
or between minimuam afterburner and maximum after-
burner.

IGNITION SYSTEM

The ignition system consists of an ignition button
(9, figure 1-4) on each throttle, a low voltage, high
energy ignition unit on the engine, a spark plug in No.
4 combustion chamber and the necessary wiring., The
main ignition system produces sparks which ignite the
atomized fuel-air mixture in the No, 4 combustion can,
The remaining nine combustion cans are ignited through
the erossfiretubes. Afterburner ignition iscontrolled
by anormally open automatic switch, When the throttle
setting calls for afterburner operation afterburner fuel
pressure closes the switch activating the system. The
afterburner ignition systemdevelops the arcnecessary
to ignite a fuel-air mixture in the pilot burner. The
pressure switch controls the electrical circuits tothe
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115 volts a-¢ afterburner ignition system. Inoperation,
fuel from the downstream side of the pressurizing
and drain valve passes through a filter then enters the
pilot burner orifice, passes through a check valve and
enters the pilot burner. The orifice provides the right
fuel flow for any ilight condition, assuring positive
pilot burner operation. The pilot burner operates
exactly as an inner combustion can in a conventional
jet engine; compressor discharge air enters the can
and is mixed with atemized fuel from the pilot burner
fuel nozzle. The mixture is ignited by a spark plug
and burning mixture emerges from the open end of
the liner as anintenseflame. Atabonthe pilot burner
snout conducts the flame tc the moddle flame-holder
ring, and the main afterburner fuel flow is ignited.
Pilot burner operation is continuocus during after-
burning. Pilot burner ignition is only provided during
afterburner operation, however, fuel and air is
delivered to the pilot burner during all modes of
operation. Thereiore, the pilot burner may light from
the heat of the main engine and continue hurning even
though afterburning has not been initiated.

Ignition Buttons

The ignition huttons are spring-loaded push butten type
switches located on each throttle directly below the
throttle grips. The switches control the 115 volt a-c
ignition system, which receives ifs power from the
essential 115 volt a-c bus. Depressing the ignition
button causes the spark plug to discharge, igniting the
fuel-air mixture ag the throttle is moved irom OFF
to IDLE during engine start, The spark plugs willfire
only while the ignition button is depressed. The
ignition duty cycle is 2 min, on, 3 min, off, 2 min. on,
and 23 min. off. The ignition circuits are completed
anytime aircraft power is on, and ignition butfon is
depressed.

STARTING SYSTEM

The impingement starting system consists of an
assembly of ducting and valves which are airframe
mounted and a manifold assembly which is mounted on
the turbine frame of the engine. The single receptacle
for connecting the air supply line is located on the
bottom' left side of the fuselage aft of the main gear
wheel well. Air from the external scurce is direcled
to the left or right selector valve which will distribute
the air to either the left or right engine, depending on
cockpit selection. The engine manifold assembly
distributes the starting air to seven {7) impingement
nezzles, which direct the air against the second stage
turbine blades of the turbine wheel.

Engine Start Switch

The engine starter switch { figure 1-2) is located on
the left conscle inthe pilot's cockpit just inhoard of the
throtties. The starter switch ig a three-position switch
and is marked L, OFF and R. The starter switch
receives power from the 28 volt d-¢ starter cart bus.
With APU air connected, actuating the starter switch
to L energizes the left engine selector valve and per-
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mitg air to flow to the left engine impingement nozzles,
Selecting R energizes the right engine selector valve
and permits air toflow to the right engine impingement
nozzles. The OFF position closes both selector valves
and stops zirflow to the engines, For impingement
starting a 5.5:1 pressure ratio gas turbine starting
unit is desired.

ENGINE CONTROLS
Engine Master Switches

The toggle lock type two-position engine master
switches (12.figure 1-2) are located on the left congole
in the pilot's cockpit on the inhoard engine control
panel. Placing the switch inthe ON pasition will direct
power to the fuel booster pumps and fuel transfer
pumps. The cireuits for the fuel shutoff valves, which
are normally operated by the throttles, are such that
either valve will be closed when its respective engine
magter switch is placed OFF regardless of the throttle
position.

Throttles

A throttle (9,figure 1-2) for each engine is located on
the left console of the forward cockpit. Mechanical
linkage and teleflex cables transmit mechanical motion
irom the throttle to those accessories requiring co-
ordination to obtain the degree of thrust desired.
Movement of the throttle is transmitted by mechanical
linkage to the main fuel control. The mainfuel control
unit incorporates a throttle hooster which reducesthe
amount of effort needed to move the throttles. The
boost power is supplied by fuel from the engine driven
fuel pump, Teleflex cables from the mainfuel control
link the nozzle area control, afterburner fuel control
and throttle angle switeh to throttle movement so that
fuel flow and nozzle area are compatible throughout the
full range of engine operation. A friction adjusting
lever is mounted between the throttles which permits
adjustment of throttle friction to suit individual re-
quirements. The throttle mechanism is a“gear shift"
type. Included on the throttles are the ignition buttons
(one for each engine on the applicable throttle), speed
brake switch and microphone button on the right
throttle, and master lights control switch on the out-
board side of the left throitle, Limit switches which
control the main fuel shutoff valves are built into the
throttle quadrant, Advancing the throttle from QFF
to IDLE ({with the engine master switch ON) will
actuate electrical switches which will open the main
fuel shutoff valve corresponding with the throttle
moved. With further advancement of the throttle from
IDLE to MIL, engine thrust will increase proportion-
ally. At the MIL position of the throttles, the engine
should be delivering its rated Military power. After-
burner light-off can be initiated anywhere within the
afterburner modulation range by shifting the throttles
outhoard and moving forward toward the MAX position.
Movement of the throttles from IDLE to OFF will
actuate a switch which will close the main fuel shutoff
stopping fuel {low to the engine. Throttle movement
through the cutouts is as follows: To move throttles
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from OFF to IDLE, push forward and then shift
throttles inboard., To move from MIL to MAX shift
throttles outboard, throttles can now be moved forward
in the afterburner range.

Catapult Hold-back Handles

Handles secured to the pilot's cockpit strueture and
located above the MIL throttle detent and MAX throttle
detent may be hinged upward to line up with the throttle
grips at the MIL and MAX throttle positions. The
grips and handle may then be held together during
catapulting to prevent inadvertently throttling back.
The handles are automatically stowed when releaged.

ENGINE INSTRUMENTS
Engine Fuel Flow Indicators

The engine fuel flow indicators (16,figure 1-4) are
mounted on the right gside of the pilot's instrument
panel. The fuel flow indicating system/indicates the
amount of main fuel system flow, in pounds per hour,
of fuel the engines are using at a particular power set-
ting. The rate of fuel flow is shown in 1000 pounds per
hour by a pointer moving over a scale calibrated from
0 to 12. Theflow is measured by transmitters mounted
on the engines which receive power fromthe essential
28 volt a-¢ bus. Afterburner fuel flow bypasses the
fuel flow transmitters and therefore A/B fuel flow is
not shown on the indicators.

Tachometers

The eleciric tachometer system is composed of two
tachometer indicators (18,figure 1-4) mounted on the
pilot's instrument panel and one engine-driven tach-
ometer generator mounted on each engine. The system
is completely self-contained in that it requires no
external source of power. The tachometer generator
develops a poly-phase alternating current which is
used to indicate percentage of maximum engine rpm.
The indicator dials are calibratedfrom0to110. Each
indicator includes two pointers, a la®ge one operating
on the 0 to 100 scale and a small one operating on a
separate scale calibrated from 0 to 10.

Exhavst Gas Temperature Indicators

»
The exhaust gas temperature indicators (19 figure 1-4)
are mounted on the pilot's instrument panel. The
scale range onthe indicators is 0to 11 with the reading
multiplied by 100 degrees centigrade. The system
indicates the temperature of the exhaust gas as it
leaves the turbine unit during engine operation. Twelve
dual loop thermocouples are installed on each engine
extending from the aft edge of the aft stator case, aft
to the turbine frame, and then circumferentially around
the engine for approximately 180 degrees. The dual
loop thermocouples are connected in parallel and the
millivoltages produced by one of the sets of dual loop
thermocoupleg is directed to an amplifier for tempera-
ture limiting. The millivoltages produced by the other
set of thermocouples is directed to the cockpit in-
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dicator. The indicator isanull-seeking poientiometer
type. It balances a thermocouple voltage against a
constant voltage source with a small servo simultane-
ously balaneing a bridge circuit and operating the in-
dicator pointers. Power to operate the exhaust tem-
perature gages comes from the essential 115 volt a-c
hus.

Exhaust Nozzle Position Indicators

Exhaust nozzle position indicators (20, flgure 1-4)
which show the exit area of the exhaust nozzle, are
Iocated on the pilot's instrument panel. The instru-
ments are placarded Jet Nozzle Position and are
calibrated from CLOSE to OPEN in 1/4 increments.
The nozzle position indicators enable the pilotto make
a comparison of nozzle pogition between engines, and
is also used to establish a relationship between
nozzle position and exhaust gas temperature and nozzle
pogition and throttle settings. Power for the instru-
ment ig derived from the essential 28 volt d-e bus.

Qil Pressure Indicators

The oil pressure indicators (26, figure 1-4) are lo-
cated on the pedestal panel., The scale range on the
indicators is 0 to 10 with reading multiplied by 10.
The oil pressure indication system senses oil pressure
downstream of the main lube pump in the main lube
discharge line. The oil pressure transmitters are
powered by the essential 26 volt a-¢ bus.

ENGINE FIRE AND OVERHEAT DETECTOR SYSTEM
Fire / Overheat Warning Lights

Two combination Fire and Overheat warning lights
(12,figure 1-4), one for each fire warning system, are
located on the upper right portion of the main instru-
ment panel. Along with the lights, each system consists
of a control unit, and a series of continuous type
sensing elements. The fire warning system sensing
elements are routed throughout the engine compart-
ments. The lights are energized when a temperature
of approximately 765°F occurs in the engine compart-
ment. This excessive temperature causes the sensing
element to ground out and unbalance a bridge network
in the detector control unit. The unbalancing of this
bridge circuit energizes the fire warning light for the
engine which is in an over-temperature condition.
The aft fuselage overheat warning systems are
separate (but similar} to the fire warning systems.
The sensing elements are routed vertically in recesses
provided in the skinfairing of the keel. These recesses
are located approximately opposite the aft end of the
secondary engine nozzle fingers. The energizing
temperature for the overheat warning systems is
approximately 1050°F. Illumination of the Fire or
Overheat warning lights warns the pllot to initiate
emergency procedures. In general, illumination of
either the Fire or Aft Fuselage Overheat warning lights
gignals the pilot to reduce power immediately on the
affected engine to a setting of military or lower.
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Afterburning must never be used if the Overheat
warning light illuminates. Unless the warning isfalse,
it means a safety of flight condition exists, such as an
open engine compartment door or a damaged engine
nozzle. Either of these conditions can lead to loss of
flight control if afterburning is used.

Note

Ilumination of "Fire" or "Overht" warning
lights shall be logged on the yellow sheet
(Op NAV FORM 3760-2).

Fire Detector Check Switch

The warning lights may be tested by momentarily
placing the warning lights switch (8 figure 1-3) in the
TEST position; this will only check the continuity of
the bulbs. By depressing the fire detector check switch
(11, figure 1-4) the pilot checks the fire warning cir-
cuit from the bulb to the sensing element. The fire
warning light circuit receives power from the left
main 115/200 volt a-c bus.

NORMAL OPERATION

STARTING ENGINES
Note

® The following procedure establishes the right
(No. 2) engine as being started first. This
procedure was adopted in order to ascertain
that both utility hydraulic system pumps are
operating. The right engine pump delivers
approximately 2800 psi at idle rpm, and the left
engine pump delivers approximately 3,000 psi
at idle rpm. Therefore the single needle
utility hydraulic system indicator cannot be
used to determine pump operation unless the
right (No. 2) engine is started first.

® With flaps extended, the BLC ducts are open,
and the loss of engine bleed air while attempt-
ing to start the engines may result in a hot or
false start.

1. Throttles - OFF

2. External compressed air source - CHECK
Check proper external air source is connected
to starter system and that sufficient air pres-
sure is available. A 5.5:1 pressure ratio gas
turbine compressor starter unit, RCPP-105
or equivalent is desired. Check to insure con-
nection of gas turbine ground power supply
remote control cable.

3. Engine master switches - ON

4. Engine start switch - RIGHT

If there is no indication of engine rpm within
15 seconds, or no indication of oil pressure
within 30 seconds after start cycle begins,
shut down immediately and investigate.

Section Ii

5. At 11% rpm, right engine ignition button -

DEPRESS
At approximately 11% rpm, depress right
engine ignition bufton and simultaneously ad-
vance the throttle half way up throttle quad-

rant and immediately return to idle.
Note
The engine usually fires at approximately

13.5 to 16% rpm with a fuel flow of 500 to
800 pph.

B S

} CAUTION 1

b e

If the engine does not light off, by the time fuel
flow reaches 500-800 pph or within 15 seconds
after fuel flow or pressure is indicated, chop
throttle to full OFF position, release ignition
button.

6. Release ignition button when light-off is indicated

by a sudden increase in EGT,

M o

t CA UTION |

If engine does not continue to accelerate after
light-off, discontinue start.

T. Start switch - NEUTRAL

When the engine is operating at a self-sus-
taining rpm (usually about 45%) move the

starter switch to the neutral position.

8. Exhaust temperature gage - CHECK WITHIN

LIMITS (982°C MAX, 3 Sec.)

M o

 CAUTION |

PO STT

® At no time should EGT exceed 1000°C nor
should the starting temperature exceed maxi-
mum starting limits.

® With only one engine in operation, do not move
control stick (surface controls) excessively.
If the stick is moved excessively with hy-
draulic pressure on only one side of the tandem
power cylinders, the fluid that is in the other
side of the cylinder is forced back through the
return line to the reservoir, filling the reser-
voir, and forcing the excess fluid overboard.
The seals within the tandem power cylinders
may also be damaged due to the ingesting and
expeling of air and lack of lubrication. The
power control hydraulic systems must be re-
serviced and checked.

Note

After the engine reaches idle rpm (67 + .7%)
and stabilizes, the EGT will recede to a
temperature of approximately 320° to 400°C.
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9. Fuel flow indicator - CHECK
Fuel flow will indicate 500 to BOO lbs. per hour
during starting and 1100 to 1300 lbs. per hour
at idle rpm.

Note

Fuel consumed while starting engines is ap-
proximately 65 pounds.

i CAUTION

If fuel flow is appreciably less than 500 lbs.
per hour, a false start will likely result. If
fuel flow is in excess of BOO lbs. per hour, a
hot start will likely result.

10. Qil pressure gage - CHECK
Check oil pressure 12 psi minimum atidle rpm.

Note

With the right engine started, the No. 2 power
control hydraulic system pressure gage and
the utility hydraulic system pressure gage
should read within normal. The hydraulic
pressure warning light will remain illuminated
until the other engine is started and all four
hydraulic pumps (P.C. No. 1, P.C. No. 2, and
utility) are operating properly.

In the event the throttles cannot be returned
OFF, the engine may be shut down from any
throttle setting by placing the respective master
switch in the OFF position. This will close the
corresponding fuel shutoff valve, thus depriving
the engine of fuel.

After any wet start or false start, allow one
minute or longer for the combustion system o
drain before starting the engine.

11. Start left engine as per items 1 thru 10.
Note

Non-start or abnormal starts shall be logged on
the yellow sheet {OPNAV FORM 3760-2).

Fuel consumption at idle rpm is approximately
42 ppm.

EMERGENCY OPERATION
ENGINE FAILURE

Jet engine failures in most cases will be caused by
improper fuel scheduling due to malfunction of the fuel
contrel system or incorrect technigues used during
certain critical flight conditions. Engine instruments
often provide indications of fuel control system f ailures
before the engine actually stops. If engine failure is due
to a malfunction of the fuel control system or improper
operating technique, an air start can usually he
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accomplished, providing time and altitude permit, I
engine failure can hbe attributed to some obvious
mechanical failure within the engine proper, DO NOT
attempt to restart the engine,

AIR STARTS

In general, airstart capability is increased by higher
airspeeds and lower altitudes. However, airstarts can
be made over a wide range of airspeeds, as high as
approximately 48,000 feet with JP-4 fuel or 40,000
feet with JP-5 fuel. Before initiating an airstart,
assure that engine rpm is above 12%, An airstart is
accomplished by depressing the ignition button and
advancing the throttle to beyond idle, (to insure fuel
flow) and then slowly retarding the throttle back to
jdle. A start is indicated by a rapid increase in EGT
followed by an increase in rpm.

OIL SYSTEM FAILURE

Since the constant speed drive unit which drives the
generator is supplied with oil under pressure by the
engine oil system, a Gen Out Light, followed by slug-
gish exhaust nozzle action, are early indications of
impending engine oil starvation, The engine oil pres-
sure gage should be monitored closely subsequent to
a generator failure. In general, it is advisable to
shut the engine down as early as possible after a loss
of oil supply is indicated, to minimize the possibility
of damage to the engine and the constant speed drive
unit. The engine will operate satisfactorily at military
power for a period of one minute, with an interrupted
oil supply. However, continuous operation, at any
engine speed, with the oil supply interrupted will
result in bearing failure and eventual engine seizure.
The rafe at which a bearing will fail, measured from
the moment the il supply is interrupted, cannot be
accurately predicted. Such rate depends upon the
condition of the bearing before oil starvation, tem-
perature of the bearing and loads on the bearing.
Malfunctions of the oil system are indicated by a shift
(high or low) from normal operating pressure, some-
times followed by a rapid increase in vibration. A
slow pressure increase may he caused by partial
clogging of one or more oiljets; while a rapid increase
may be caused by complete blockage of an oil line.
Conversely a slow pressure decrease may be caused
by an oil leak; while a sudden decrease is probably
caused by a ruptured oil line, or a sheared oil or
scavenge pump shaft. Vibration may increase pro-
gressively until it is moderate to severe before the
pilot notices it. At this time complete bearing failure
and engine seizure is imminent. Limited experience
has shown that the engine may operate for 4-5 minutes
at 80-90 percent speed before a complete failure
oceurs. In the event of a drop in oil pressure or a
complete loss of pressure, shut the affected engine down
if power is not required or, set the engine speed at
86-89% if partial power is required. If partial power
is required on the affected engine, avoid abrupt
maneuvers causing high '"g" forces and avoid un-
necessary or large throttle bursts.
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LIMITATIONS

ENGINE SPEED

Engine speed is limited to 100+ .5%. Allowable over-
speed for sea level static operation in a transient or
steady state condition is103%. The overspeed limita-
tion static operation is 103 to 105% and is allowed for
3 minutes maximum. The allowable overspeed for all
other operations is a transient or steady static condi-
tion is 102%. The overspeed limitation is 102 to 103.6%
for 1 minute maximum.

Note

Any rpm in excess of the above limitations shall
be logged on the yellow sheet (OPNAV FORM
3760-2).

RPM DROP

When entering afterburner from throttle settings less
than military, the allowable rpm drop is 14%. When
entering afterburner from stabilized military power al-
lowable rpm drop is 10%. All exceeded engine speed
limitations mustbe recorded on the flight forms (yellow
sheets).

T, RESET

During high compressor inlet temperature (high Mach
number) operation, the engine idle speed is increased
as the inlet temperature rises. This is done to main-
tain the airflow necessary for engine operation and pre-
clude engine stall during high inlet temperature opera-
tion. As the inlet temperature ('I‘ ) increases from
56°C to 108°C the engine idle speed increases from
65% to 100% rpm. To reduce engine rpm, the throttle
should be retarded below 76.5 degrees to terminate
afterburning and reduce engine thrust. Thrust can be
further reduced by retarding the throttle to IDLE which
will open the exhaust nozzle and decrease the exhaust
gas velocity.

T, CUTBACK

When the compressor inlet temperature (Ty) falls below
+4°C, the maximum engine rpm is limited to prevent
excessive mass air flow through the engine. The rpm
maximum speedreduction starts at +4° C and is reduced
until at -54°C the maximum rpm is approximately 91.5
percent.

Ts RESET

The engines incorporate an exhaust gas temperature
(T5) reset during military and full A/B operation. This
T= reset occurs at the same point as T, cutback, and
reduces EGT at the same time that T, cutback is re-
ducing rpm. As a result of Ty reset, 21‘.he engines run
at lower EGT's, operate with la.rger nozzle areas,
provide less net thrust and consumes less fuel while
operating in the speed cutback region at low CIT con-
ditions.
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ENGINE TEMPERATURE LIMITATIONS

Engine temperatures are limited by degree and time as
shown on figures 2-11 and 2-12,

ENGINE EXHAUST
TEMPERATURE I.IMIATIONS |

CONDITION TEMP TIME
Steady state temperature
for continuous operation =
in military or maximum 625210°C | NO UmIT
range
982°C 3 sec
Starting time 788°C 6 sec
from light-off 752°C B sec
649°C | 1min 40sec
During all engine 749°C 3 sec
operations other 660°C 30 sec
than starting 635°C NO LImMIT

Temperature peaks above 749°C
are limited to 3 seconds.

Any exceeded temperdture limitation must be

entered in the flight forms (yellow sheets) . FDB-1.1.22
Figure 2-11

ENGINES COMPRESSOR BLEED LIMITATIONS

The following throttle-bursts can be safely made using
maximum compressor bleed. Maximum compressor
bleed occurs with flaps down (BLC) operative and cock-
pit pressurized.

1. Idle to Min Afterburner.
2. Military to all Afterburner Positions.
3. 86% rpm to all throttle positions.

WARNING

Do not throttle-burst from below 86% rpm to
above Min Afterburner, while using maximum
bleed. Cyclic engine operation (intermittent
afterburner operation accompanied by pro-
nounced engine speed surge) may result.

Note

® Momentary engine stagnation at approximately
95% rpm will be noted when accelerating one
engine at a time with flaps down.

® Engine acceleration time with maximum com-
pressor bleed will be approximately double that
of an engine acceleration without compressor
bleed.
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WINDMILLING LIMITATIONS

Except for emergency shutdown, do not allow the en-
gine to windmill below 20% rpm for periods greater
than 10 minutes. Extended windmilling may result in
engine damage from inadequate lubrication or oil deple-
tion, and may cause internal engine conditions that are
conductive to sump fires when re-lighting. Prior to
shutdown under non-emergency conditions, the engine
should be decelerated to the coolest operating point
(lowest EGT), and this speed maintained long enough to
stabilize EGT.

POWER LIMITATIONS
Maximum Power
Maximum power is obtained with full afterburning

thrust and is time limited to 30 minutes below 35,000
feet, and 2 hours above 35,000 feet.

Military Power

Military power is obtained with full non-afterburning
thrust and has the same limits as Maximum power i.e.,
30 minutes below 35,000 feet, and 2 hours above 35,000
feet.

ENGINE IGNITION LIMITATIONS

The engine ignition duty cycle is as follows:

2 minutes ON - 3 minutes OFF
2 minutes ON - 23 minutes OFF

GRADUAL AFTERBURNER SHUTDOWN

Gradual afterburner shutdown is required in certain
areas of the airplane flight envelope, and is intended

NAVWEPS 01-245FDB-1.1

ENGINE INLET

TEMPERATURE LIMITATIONS

[CONDITION| TEMP TIME
Prohibited op-
“Duct Temp Hi" eration with
Warning Light 121°¢C light illumi-
lllumination nated below
45,000 ft.
121°C-193°C
(max. temper-
Transient ature occurs | 5 min. per hour
Temperaturs approximately | (nencumula-
Operation .4 Mach above | tive) above
P illumination of | 45,000 ft.
“'Duct Temp Hi"
‘warning light.)
\FDB-1.1-222
Figure 2-12

to allow the airplane to decelerate to a lower Mach
number before the engine exhaustnozzlesclose. This
in turn will prevent the nozzles from becoming over
pressurized due to peak transient pressures between
Max A/B and Mil.

ENGINE G LIMITATIONS

Due to limited oil distribution to the variable nozzle
system during negative g and zero gflight, the airplane
is limited to the following:

1. 30 seconds of negative g flight
2. 10 seconds of zero g flight.

FLAPS

DESCRIPTION

Two-position leading edge flaps and three-position
trailing edge flaps that utilize basic utility hydraulic
system pressure are incorporated on the airplane. The
leading edge flaps are mounted on the inboard, center
and outer wing panels. Trailing edge flaps are mounted
on the inboard portion of the wing adjacent to the fuse-
lage. Each flap has its own hydraulic actuator. The
leading edge flaps are locked in the retracted position
by overcenter linkages. Trailingedge flaps are locked
in the retracted position by internal locks in the cy-
linders. Acheckvalve isprovidedas an integral part of
the selector valve to prevent unlocking of overcenter
mechanisms and internal locks by back pressure in the
return lines. A flowdivider isprovided to synchronize
the trailing edge flaps. There is no synchronization
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between leading edge flaps or between leading and
trailing edge flaps.

WING FLAP SWITCH

The leading and trailing edge flap switch (5figure 1-2)
is located on the wing flap control panel which is
mounted above the left console outhoard of the throttles.
The three-position toggle switch is marked UP, 1/2,
and DN and is shaped like an airfoil for ease of
identification. Selecting the 1/2 position will move the
center and outboard leading edge flaps tothefull down
position (60°); it will move the inboard leading edge
flaps to the full down position which is30°; and it will
move the trailing edge flaps 1/2 (30°) down. Selection
of the DN position will move the trailing edge flaps
to the fully extended position (60°). Selecting the
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1/2 position after the flaps have been fully extended
will raise the trailing edge flaps to the 1/2 (30°)
poaition. Placing the flap switch in the UP position will
simultaneously return all the flaps to the fully retracted
position. There is no individual selecting of flaps.
Power is supplied to the swiich from the right main
28 volt d-c bus.

Emergency Flap Extension

Emergency extension of the flaps is accomplished
pneumatically by high pressure air from emergency
air storage bottles. The emergency flap extension
handle is mounted on the wing flap control panel
(5, figure 1-2) and is marked EMERG. Lowering the
flaps pneumatically is accomplished by pulling the
emergency handle AFT. Actuation of the emergency
flap extension system will extend all flaps to the full
down posgition. The handle is airfoil shaped and painted
in black and yellow stripes for ease of identification.
The air bottles contain air sufficient for only one ex-
tension of the flaps.

Flap Position Indicator

The leading edge and trailing edge flap indicators
(11, figure 1-2} are located on the left vertical panel
in the pilot's cockpit. The indicators work in con-
junction with position switches on the leading and
trailing edge flaps. The position of the flaps is in-
dicated by drum dials viewed through cutouts in the
instrument panel. With flaps up, the word UP will
appear on the indicators; flaps in transient will be
indicated by a barber pole; half flaps willbe indicated
by the fraction 1/2 appearing on the drum dial for the
trailing edge flaps only; with flaps down, the letters
DWN will appear on the indicators., The indicator cir-
cuit draws its power from the essential 28 volt d-c
bus.

Landing Gear Warning Light

The landing gear warning light, marked WHEELS, is
located on the upper left corner of the main instrument
panel. The light will flagsh any time the flaps are
down and the landing gear handleisinthe UP position.
This light operates from the essential 26 volt a-c
bus. An additional light is located in the landing gear
handle and isilluminated any time the gear is unlocked,

BOUNDARY LAYER CONTROL SYSTEM

The boundary layer control system utilizes air bled
from the 17th stage of the engine compressor, This
air passes through ducts attached to the rigid part of
the wing between leading edge flaps and the spar and
between the trailing edge flap and the flap closure
beam. Slots along the ducts behind the outboard and
center panel leading edge flaps and in front of the
trailing edge flaps direct laminar air over the wing
and flaps when the flaps have deflected sufficiently to
expose the slots. The high temperature and high
velocity laminar air directed over the wings andflaps
will delay flow separation over the airfoil, hence re-
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dueing turbulence and drag. This results in a lower
stall speed and therefore a reduction of landing speed.
Leading edge BLC is operative in the 1/2 or full flap
position. Trailing edge BLC is operative only when the
flaps are in the full down position.

BLC Malfunction Warning Light

A "BLC Malfunction” warning light {19, figure 1-3) is
located on the caution lights panel. The purpose of the
warning light is to indicate a BLC valve malfunction in
the flaps up condition, When any one of the four BLC
valves is not fully closed, and the flaps are up, the
"BLC Malfunction” warning light will illuminate. It
must be rememhbered that the illumination of the
"BLC Malfunction” warning light only indicates that a
BLC valve has failed to close when the flaps are up,
No indication is provided for a completely inoperative
system, nor is there an indication provided for a BLC
valve failing to open when the flaps are down.

NORMAL OPERATION

The leading edge flaps are operated by the use of a
manifold-mounted selector valve and single-acting
actuators, while the trailing edge flaps employ the same
manifold-mounted selector valve, a wing-mounted
selector valve, and dual-acting actuators. Placing the
flap switch in the **1/2" position energizes the manifold-
mounted selector valve allowing utility hydraulic pres-
sure to lower the leading edge flaps to one-half their
full travel. Further movement of the switch to the
DWN position energizes the wing-mounted selector
valve resulting in complete deflection of the trailing
edge flaps., Immediate movement of the switch from
the UP position to the DWN position causes both se-
lector valves to become energized simultanegusly
thereby completely deflecting both the leading and
trailing edge flaps. The limit switches, provided on
each flap proper, are all connected in parallel to de-
energize the electrical circuits to the selector valves
after all flaps are retracted. The electrical circuits
are continuously energized to maintain hydraulic pres-
sure on flaps down. Should the cockpit switeh in-
advertently be left in the down position, the leading
edge flaps and trailing edge flaps will retract when the
airplane reaches an airspeed of 230 + 5 knots. This
is accomplished through an airspeed pressure switch
which operates the common manifold solenoid selector
valve. Should the cockpit switch continue toremainin
the down position, the flaps will extend when the air-
plane reaches an airspeed of 15 + 5 knots less than
the speed at which they retracted. Flap extension and
retraction will be accomplished within six seconds.

EMERGENCY OPERATION

Ii normal wing flap operation fails, the flaps can be
lowered by pulling the flap circuit breaker; and pulling
full ait and down on the emergency wing flap extension
handle. Once the emergency wing flap extengion handle
has been pulled, it should be leftin the full aft position.
Returning the handle to its normal position allows the
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compressed air from the flap down side of the actuating
cylinder to be vented overboard, and the flaps will be
blown up by the airstream. If the flaps are inadvert-
ently extended in f{light by emergency pneumatic
pressure, they must be left in the extended position
until post-flight servicing. If retraction in flight is
attempted, rupture of the utility reservoir will pro-
bably occur with subsequent loss of the utility hy-
draulic system.

NAVWEPS 01-245FDB-1.1

Note
Any pneumatic extension of the wing flaps
shall be logged on the yellow sheet (OPNAV
FORM 3760-2).
LIMITATIONS

Do not lower flaps above 250 knots CAS.

FLIGHT CONTROLS

DESCRIPTION

The airplane flight controls (figure 2-16) consists of
the stabilator, ailerons, spoilers andrudder. All con-
trol surfaces except the rudder are actuated by irre-
versible hydraulic dual power control cylinders. The
rudder isactuated by a conventional irreversible power
cylinder. Artificial feel systems provide the pilot with
simulated stick and pedal forces due to the lack of
aerodynamic "feedback' forces from the power cy-
linders. Viscous dampers are used in the stabilator

® CONTROL STICK GRIP

LATERAL AND

BOMB AND /" LONGITUDINAL
CENTERLINE il
NOSE STEER
MISSILE
FDB-1.1-212

Figure 2-13
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systems. All feel systems have trim actuators which
are controlled by the pilot. Cockpit indicators on the
left vertical panel in the pilot's cockpit show stabilator
trim, aileron and rudder positions. Secondary controls
are leading edge flaps, trailing edge flaps and wing
mounted speed brakes.

CONTROL STICK

The control stick (figure 2-13) is mounted in a yoke
which permits both left and right and fore and aft
motion. The controlgrip is a quick removable assembly
containing four switches, atrigger switch for missiles,
a bomb and centerline stores button located in the
upper left side of the grip and a nose steer button
located on the left side and haliway down the grip. A
trim switch which operates both the aileron feel trim
and the stabilator feel trim actuators is located at the
top of the grip.

Note

The rear cockpit can be converted to accom-
modate dual controls. Refer to Dual Control
Configuration.

LATERAL CONTROL SYSTEM

The lateral control system which utilizes power con-
trol systems No. 1 and No. 2 is a unique aileron-
spoiler combination with both surfaces operating in all
flight ranges. The use of spoilers for lateral control
partially alleviates torsional loading of the wing during
high speed rolling maneuvers, and the aileron-spoiler
combination increases the roll rate. The ailerons
travel downward only, from the full trail position to
30° down. Upward travel is limited to 1° (+2°, -0°)
from full trail. Travel of the spoilers is 45° upward
from aflush contour position on the upper wing surface.
The control linkage is such that if the aileron valve is
actuated in one wing, the spoiler valve is actuated in the
other. The lateral control system components consist
of the stick, push pull rods, aileron dual power con-
trol cylinders, spoiler dual servo valves, spoiler
tandem cylinders, dampers, feel trim cartridge and
autopilot servos. The push rod system includes a
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spring cartridge in each wing which acts as a push rod
during normal operaticn. If anyjamming occurs inthe
linkage, servo valves or cylinders that the cartridge
normally actuates, the spring cartridge will deflect
under pilet effort allowing operation of the other lateral
system. A self-serviced hydraulic damper attachedto
the aileron back-up structure isdesignedtobe used as
an upstop for the aileron as well as a flutter damper.
The use of dual hydraulic cylinders allows simultanecus
use of both power control hydraulic systems previously
mentioned. In the event of a single failure, the other
system will supply sufficient power for control,

AILERON CONTROL

The aileron dual power control cylindersutilize pres-
sure from both No. 1 and No, 2 basic power control
systems. Each cylinder has four pistonstied together
by a yoke at the rod ends. An integral dual tandem
servo valve direets fluid as required to each set of
pistons. The two outer pistons are supplied hydraulic
pressure by one of the power control systems while
the two inner pistons are supplied by the other power
control system. This arrangement provides sym-
metrical loading onthe yoke withfailure of one system.
Valves and pistons supplied by the No. 1 power control
system are hydraulieally independent of the valves and
pistons supplied by the No. 2 power control system.

SPOILER CONTROL

The sgpoiler dual servo valves direct fluid to the two
pistons of each spoiler cylinder, one section directing
fluid from the No. 1power control system to one of the
pistons and the other section directing fluid from the
No. 2 power control system to the other piston. The
spoiler tandem cylinders are dual cylinders utilizing
presgsure from both the No. 1 and the No. 2 power con-
trol systems. Each cylinder has two pistons on a
commonrod. Pistons in each cylinder are hydraulically
independent of each other. The dual system hydraulic
cylinders provide spoiler power in case of failure of
one of the {two hydraulic systems.

Loteral Control Feel and Trim

An artificial feel trim cartridge joined in tandem with
a screw jack ig attached to the hell crank prior to
where spoiler linkage and aileron linkage are separated
from the commeon pilet input effort. The twofeelirim
cartridges are synchronized by flex shafting and
powered by an electric actuator. Forty percent rim
authority is designed into the system. A hydraulic
servo in each wing, attached in series with the linkage
through a walking beam, provides autopilot operation of
the lateral system.

STABILATOR SYSTEM

The stabilator system consists of the control atick,
push-pull rods, power cylinder valve and an integrated
power control cylinder. The stabilator isa single unit
horizontal tail which is zctuated by an irreversible
power control cylinder. Movement of the control stick
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in the cockpit is translated into stabilator deflection by
means of a combination push-pull rod and cable system
to the power cylinder. Hydraulic pressure to the
actuator is supplied by power control systems No, 1
and No. 2 (figure 2-18), Two hydraulic autopilot servos
and 2 hydraulic damper are integrated intc the power
cylinder valve, Autopilot operation of the stabilator
will move the control stick fore and aft. A "hob"
weight is included in the longitudinal control system
linkage to increase stickforees as''g' forces increase.

Stabilator Feel ond Trim

Artificial feel is provided by a dynamiec pressure
bellows. The force from this bellows with a variable
moment arm is balanced by a gpring of nearly constant
force on avariable moment arm. Asthe velocity of the
aircraft increases, the bellowsforce increases neces-
gitating a change in trim which decreases the bellows
force moment arm and increases the spring moment
arm. The relationship of these two arms is changed
with respect to a point of rotation by an electric trim
actuator which is operated by a trim button on the
control stick. A viscous damper inthe bellows linkage
increases stick forces with rapid motion of the stick.
This feature tends to prevent exceeding structural
limitations inadvertently. A spring cartridge is in-
corporated in the control linkage which enable the pilot
to override the feel system in the event of a mal-
function. A bellows diaphragmfailure in the stabilator
feel system would be indicated to the pilot by a mild
pitch down tendency which he would be akle to correct.

Stabilator Trim Indicator

The stabilator trim indicator (11, figure 1-2) is located
on the left vertical panel in the pilot's cockpit. It is
directly controlled by a transmitter which is integral
with the stabilator feel trim actuator. The left 28 volt
d-c bus supplies power for this indicator.

RUDDER CONTROL SYSTEM

The utility hydraulic system {figure 2-14) is used to
supply hydraulic pressure to the rudder power control
and feel frim cylinders. Movement of adjustabie po-
silion rudder pedals in the cockpit is translated into
rudder deflection by means of combination push-pull
rod and cable system to the power cylinder. The power
cylinder is of the irreversible type with integral servo
valve. Artificial feel is supplied to the pedals through
linkage from an artificial feel trim system, A double
acting viscous linear damper and a rotary damper are
coupled directly to the rudder to dampen rudder flutter.
It ispossible for the pilot to have limited authority over
the rudder in case of failure of the hydraulic system
which supplies the rudder power cylinder and rudder
ieel system. This is done by the internal pressure
operated bypass valve in the power control eylinder
which opens with loss of system pressure and allows
fluid to pass from one side of the piston to the other.
Thus, the cylinder acts as another "link" in the rudder
system and the rudder can be moved by pilot effort.
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Total amount of rudder available would be dependent
upon air loads on the rudder. A hydraulic servo for
yaw damping and autopilot operation is integrated into
the rudder power cylinder. Operation of the autopilot
servo does not move the rudder pedals.

Rudder Feel and Trim

Artificial feel is supplied to the pedals through the
linkage from an artificial feel trim system attached
in parallel to the linkage in the aft fuselage. A hy-
draulic cylinder with system pressure to both sides of
the differential area piston provides a pedal force of
2.33 pounds per degree of rudder deflection below
235 + 10 knots during acceleration and below 220 + 5
knots during deceleration. Above approximately 235
knots, a pressure switch inthe pitot static system cuts
off hydraulic system pressure to the low area side of
the hydraulic cylinder piston and the pedal force be-
comes 10 pounds per degree of rudder deflection. Use
of a trim switch on the console, in conjunction with an
electric actuator in the feel trim linkage, removes
loads from the pedals after the pilot has positioned the
rudder to a desired flight attitude. Normal trim range
is + 5 degrees of rudder deflection.

Rudder Trim Switch

The rudder trim switch (12,figure 1-2) is located in
the forward cockpit on the inboard engine control panel.
This switch controls the trim actuator in the rudder
feel system which trims the airplane directionally.

Rudder Position Indicator

The rudder position indicator (11,figure 1-2) is lo-
cated on the left vertical panel in the pilot's cockpit.
The indicator is controlled by a transmitter which is
mechanically coupled to the rudder. This indicator
operates from the essential 26 volt a-c bus.

RUDDER PEDALS

The rudder pedals are conventional type suspended
units which are coupled to the rudder push-pull rods
system by individual screw jacks. The screw jacks
provide adjustment of the rudder pedals for pilot com-
fort and are adjusted simultaneously by turning a crank
on the pedestal. The pedals are also coupled to the
power brake valves so that toe pressure on the pedal
will apply the brakes. The rudder pedals are alsoused
to control the nose wheel steering unit when the nose
steer button on the control stick grip is depressed.

AILERON RUDDER INTERCONNECT (ARI)

The aileron rudder interconnect (ARI) system causes
rudder uisplacement proportional to ailerondisplace-
ment which provides coordinated turns at low airspeeds.
The limits of the system are 15° of rudder displacement
when automatic flight control system isinthe stab aug
or autopilot mode, and 10° rudder displacement when
the stab aug switch isdisengaged. The airspeed pres-
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sure switch automatically operates to activate the
system at airspeeds below 235 = 10 knots if accelera-
ting, and below 220 + 5 knots if decelerating. Com-
ponents of the ARI system include the ARI control
amplifier, the 10° servo actuator, the airspeed pres-
sure switch and the ailerontransducer. Theyaw servo
amplifier and the force transducer of the AFCS are also
used. The rudder integrated actuator is utilized for
part of the rudder movement. Upon incorporation of
ASC 125, the ARI circuit is completed through the
flap blowup airspeed pressure switch. Therefore,
the flaps must be down in order tohave the ARI system
engaged. When airspeed drops below 220 + 5 knots or
when the flap switch is down on airplanes with ASC
125 incorporated, 28 volts d-c is applied to the engage
relay solenoids of the ARIsystem. The contacts of the
engage relays close to energize the 10° servo actuator
shut off valve. This allows the hydraulic 10° servo
actuator to move the control linkage (if aileron dis-
placement is present) and actuate the integrated rudder
actuator for rudder displacement. The system canbe
disengaged by depressing the AFCS/ARI emergency
disengage switch; this will disengage the ARI only as
long asitishelddepressed. Topermanently disengage
the ARI system, the circuit-breaker on the left utility
panel must be pulled, and the Damper switch must be
disengaged. Pulling the circuit breaker only, and
keeping dampers engaged will still provide 5° of ARI
rudder authority.

NORMAL OPERATION

Normal operation of the flight controls is accomplished
through the use of the control stick for longitudinal
axis (ailerons) and lateral axis (stabilator) control, and
the rudder pedals for vertical axis control.

EMERGENCY OPERATION
STABILATOR FEEL TRIM FAILURE
Partial Bellows Failure

Partial bellows failure is recognized by a mild nose
down stick force proportional to the airspeed unless the
failure occurs during maneuvering flight at which time
it may not be noticeable. Reduction of stick centering
and pitch stability will result. Should this failure
occur, reduce airspeed to 250-300 knots CAS; retrim
the airplane; avoid abruptfore and aft stick movements;
and land as soon as practicable,

Complete Bellows Failure

A complete bellows failure is recognized by a heavy
nose down feel force at the control stick. The maximum
amount that this stick force can attain is 30 pounds
dependent on the trim position. This force can be
reduced to 5 pounds by applying full NOSE UP trim.
Should a complete bellows failure occur, reduce air-
speed to 250-300 knots CAS; apply full nose up
stabilator trim; avoid abrupt fore and aft stick move-
ments; and land as soon as practicable.
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lce/Water Blockage of Ram Air Line

Ice or water blockage of the artificial feel bellows
ram air line will result in conditions similarto a com-
plete bellows failure. If ice or water blockage is sus-
pected, longitudinal trim should not be appliedto relieve
control stick force. The intermittent nature of this
condition and the suddenness of return to normal can
cause violent pitchtransients, Whenthe ram air line is
blocked, no stick force gradient will be felt by the pilot
should a change in stick position be required. In the
event of suspected ice or water blockage of the ram air
line, reduce airspeed to 250-300 knots CAS:; maintain
attitude by pilot effort; and if practicable descendto air
that is above freezing. If the above condition persists,
land as soon as practicable.

Runaway Stabilator Trim

If stabilator trim appears to be running away it is
possible under certain conditions to lessen the situa-
tion. Runaway stabilator trim can be alleviated by
engaging the autopilot, providing, the stabtrim circuit
breaker has been pulled IMMEDIATELY upon detection
of runaway trim; runaway trimisinthe nose up direc-
tion; nose down runaway trim has not exceeded 2 1/2
units; and airspeed is reduced to 300 knots CAS or
less. If the above conditions are met, engage the
autopilot. When the autopilot is used to alleviate a
runaway trim condition, and excessive out of trim
forces are present (full nose down runaway trim),
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the autopilot will alternately disengage and re-engage,
If this occurs, discontinue use of the autopilot and plan
to land as soon as practicable. If the autopilot is still
engaged when in the landing configuration (gear and
flaps extended), grasp the control stick firmly and
disengage the autopilot at 180 to 190 knots CAS.
Depending upon the severity of the malfunction, the
airplane may or may not be in trim; if out of trim the
forces should not be too high and the airplane can be
landed with the out of trim condition, or the autopilot
can be re-engaged, and the landing made with control
stick steering. If the landing is made with autopilot
engaged, disengage the autopilot immediately after
touchdown to prevent damage to autopilot components.

ARI SYSTEM DISENGAGEMENT

The ARI system can be temporarily disengaged by
depressing the AFCS/ARI emergency disengage switch;
this will disengage the ARI only as long as it is held
depressed. To permanently disengage the ARI system,
the circuit breaker on the left utility panel must be
pulled and the Damper switch must be disengaged.
Pulling the circuit breaker only, and keeping the
dampers engaged will still provide 5° of ARI rudder
authority.

LIMITATIONS

There are no specific limitations pertaining to the
flight controls.

FUEL SYSTEM

DESCRIPTION

The fuel system (figure 2-14) consists of six intercon-
nected fuel cells in the fuselage, andtwo integral "wet
wing" cells located in the wing torque boxes. Pro-
visions are made for two externally mounted droppable
wing tanks and a droppable fuselage centerline external
tank, which is interchangeable with a refueling tanker
external store (hereafter referred to as Buddy Tank).
Provisions are also made for an in-flight refuleing sys-
tem. The function of fuselage cells 2, 3, 4, 5 and 6 is
to keep tank number 1 supplied with fuel. See figure
2-15, Fuel Quantity Data Table for fuel specifications
and quantities. Anairpressurefueltransfer systemis
provided to transfer wing and external tank fuelto the
fuselage cells. Hydraulic and electrictransfer pumps
plus gravity feed are utilized to transfer fuel from the
fuselage cells to number one tank which is the engine
feed tank. Single point ground pressure fueling at the
rate of approximately 250° gallons per minute may be
accomplished. Two point ground pressure fueling is
available by using the in-flight refueling probe. There
are no gravity fueling or defueling provisions made for
the internal or external fuel systems. Single point de-
fueling is accomplished by using the single point fuel-
ing receptacle. All internal fuel cells incorporate

capacitance type fuel gaging units which continuously
indicate the total fuel quantity in poundsinall internal
cells. The fuel system isequippedwith refueling level
control valves which are float type valvesthat shut off
the pressure fueling when predetermined fuel levels
are reached. All internal and external fuel tanks are
pressurized in flight by regulated engine bleed air
which is also utilized to transfer wing or external fuel
to the fuselage cells or to dumpwing fuel. The internal
cells and external centerline tank or Buddy Tank are all
vented to a common manifold which dumps overboard
from the fuel vent mast located immediately below the
rudder. The external wing tanks are vented to the
wing cell dump lines. With the Buddy Tank installed,
the airplane becomes a tanker with the capabilities of
transferring in flight a predetermined amount of its
internal fuel supply (plus the Buddy Tank fuel supply)
to a receiver airplane or return transfer from the
Buddy Tank to its own internal fuel supply.

FUEL BOOST SYSTEM

Fuel is supplied to the engine during all flight attitudes
by two submerged electric motor-driven centrifugal
type boost pumps. The left pump is a two-speed type
pump. During normal operation, the two-speed pump
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operates at high speed. In the event of a complete
electrical failure or double engine failure, extending
the wind-driven turbine automatically switchesthe two-
speed pump from high to low speed, thereby reducing
a high amperage load and conserving electrical power
and at the same time maintaining positive fuel pressure
(8 psi minimum) at the engine inlet. The boost pumps
are located in the engine feed (No. 1) tank. Both pumps
are mounted on the bottom of the tank and provide for
negative "g" requirements. Due to internal tank baf-
fling and check valves, which trap approximately 133
gallons of fuel in the lower third of the tank during
invertedflight, the boost pumps will always remain sub-
merged and provide a constant fuel flow at 30 + 2 psi
to the engines. The two boost pumpswill operate when
either engine master switch is ON, provideda-c power
is supplied to the system. The left main a-c bus sup-
plies power for the right boost pump. Power tothe left
boost pump high speed relay is supplied by the right
main 28 volt d-c bus. The left boost pump low speed
relay draws its power from the essential 28 volt d-c
bus. The power for operation of the left boost pump is
supplied by the essential 115/200 volt a-c bus.

WARNING

In the event of a double engine failure and loss
of electrical power, extending the wind-driven
turbine will automatically switch the left boost
pump to low speed. The low speed boost pump
plus gravity feed will supply enough fuel pres-
sure to the engine driven fuel pumps to enable
the engines to be started. Refer to Section
I, Emergency Procedures, for additional
information.

Boost Pump Pressure Indicators

The boost pump pressure indicators (10, Figure 1-2)
are mounted on the left console in the pilot's cockpit.
The gage dials are calibrated from 1 to 10 with read-
ings multiplied by 10. Pressure transmitters mounted
on the airplane keel in the engine compartment measure
pressure in the aircraft fuel system as it enters the
engine fuel pump. This signal is transmitted via the
essential 26 volt a-c bustothe indicatorsin the cockpit.

Fuel Boost Pump Check

Two momentary type check switches (4, figure 1-2) are
located on the fuel control paneltocheckthe operation
of the fuel boost pumps. This check can be conducted
only with external power applied and the master
switches OFF, since either master switch in the ON
position will operate bothboost pumps. Placing either
switch in the CHECK position operates the correspond-
ing boost pump and opens the corresponding left or
right engine shutoff valve allowing a pressure trans-
mitter to pickup engine inlet pressure 30 + 2psi. This
pressure is indicated on the applicable pressure gage
for that pump. The pressure gages are located onthe
forward end of the pilot's left console. A below normal
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discharge pressure reading while a pump is being
checked indicates a malfunction. The fuel boost pump
check switches should be operatedindividually in order
to obtain a correct reading.

FUEL TRANSFER SYSTEM

The electric transfer pumps locatedinfuselage cells4
and 6will cimmence transferring fuel tothe engine feed
tank with the selection of the ON position of either
engine master switch, providing a-c power is supplied
to the system. With external hydraulic power supplied
to the airplane or an engine operating, the hydraulic
transfer pumps in cells 4 and 6 will also be operating
and delivering fuel to tank 1, and cell 2 via float type
level control valves located in tank 1 and cell 2. The
level control valves opentoallow fuelfrom the transfer
pumps to enter tank 1 and cell 2 when the fuel level in
these cells drops below that of the floats. Cell No. 2
transfers to tank No. 1 by gravity only; cell 3 gravity
feeds cell 4; and cell 5 gravity feedsto cell 6. All in-
ternal and external tanks and cells are pressurized
when the landing gear controlisinthe gear up position
or the wing transfer pressure switch is in the emer-
gency position and an engine is running. Wing fuel is
now capable of being transferred by regulatedair pres-
sure to fuselage tank 1, and cell 3. Wing fuel will not
normally enter tank 1 unless the fuel-level in the tank
1 drops low enough to permit the transfer level control
valve to open. Wing fuelistransferredtofuselage cell
3 as soon as the internal wing tanks are pressurized,
providing the refueling level control valve in tank 3
opens. This action constitutes the automatic wing fuel
transfer feature. Internal wing fuel isnottransferred
to cell 5 in ordertopreventanaft c.g. condition. With
an engine running, fuel from the external tanks will
commence transferring upon selection of the desired
position (OUTB'D) or CENTER) onthe external transfer
switch (4, figure 1-2), providing the landing gear handle
is in the gear up position or the wing transfer pressure
switch is in the emergency position.

Internal Wing Transfer Switch

The internal wing transfer switch (4, figure 1-2) is a
two-position toggle switch located in the fuel control
panel. The switch positions are marked NORMALand
STOP TRANS. Inthe NORMAL position, internal wing
fuel is transferred to fuselage tank 3 as soon as the
internal wing tanks are pressurized, and the refueling
level control valve intank 3 opens. Selectingthe STOP
TRANS position of the switch closesthe internal wings
fuel transfer valves thus preventing further internal
wing fuel transfer to the fuselage tanksand cells. The
left main 28 volt d-c essential bus applies power to
operate the fuellevelindicator relaysandthe fuel level
switch. Power to operate the fuel level control valves
is supplied by the right main 28 volt d-c bus.

Wing Transfer Pressure Switch
The wing transfer pressure switch (4, figure 1-2)is a

two-position switch located in the fuel control panel.
The switch positions are marked NORMALand EMER.
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When the landing gear handle is inthe UP position and
the wing transfer switch is in the NORMAL position,
all internal and external tanks become pressurized by
the pressure regulator valves being de-energized open
and the pressure relief valves energized closed. This
maintains 15 + .5 psi air pressure in the wing and
external tanks and 2 + .5 psi in the fuselage tanks.
Placing the switch in the EMER position performsthe
same functions as did the landing gear handle switch;
all pressure regulators open and all pressure relief
valves close; the tanks are thereby pressurized and
ready to transfer. The left main 28 volt d-c bus sup-
plies power for this circuit.

External Transfer Switch

The external transfer switch (4, figure 1-2) isa three-
position toggle switch located in the fuel control panel.
The switch positions are marked CENTER, OFF and
OUTB'D. Upon the selection of the CENTER position,
the internal wing tank shutoff valves close, the center-
line tank fuel shutoff and refuel shutoff valves are
energized open, and fuel commences to transfer.
Placing the switch in the OUTB'D position closes the
centerline shutoff valves, opensthe external wing tanks
shutoff valves and fuel transfers to cell 3. External
fuelwill transfer tofuselage cell 5 only during refueling
operations. Effective airplanes 149403iand up and all
other airplanes upon incorporation of ASC 84 (external
fuel tank electrical revision) external fuel will transfer
to fuselage cells 3 and 5. The right main 28 volt d-c
bus supplies power to operate the centerline and ex-
ternal tanks pressurization and selector relays. Power
to operate the external and centerline tanks fuel
transfer valves is supplied by the right main 28 volt

d-c bus.
; CAUTION

® To prevent external tank collapse, during high
altitude descent with wheels down, place wing
trans press switch to EMERG position before
lowering the landing gear. Place wing trans
press switch to NORMAL prior to landing.

® Wing fuel will not transfer if the external
transfer switch is in any position other than
OFF.

EMERGENCY FUEL TRANSFER

There are noprovisions for an emergency fuel transfer
system on this airplane. With hydraulic and electric
fuselage transfer pumps working simultaneously, and
the utilization of air pressure for wing and external
tanks transfer, the possibility of a complete fuel trans-
fer system failure is highly improbable.

PRESSURIZATION AND VENT SYSTEM

The pressurization and vent system provides regulated
engine bleed air pressure to all internal, and external
tanks for pressurization, fuel transfer, and wing dump.
The system also provides for venting of external tanks
to prevent collapse during fast descents.
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Wing Tank Pressurization and Vent

The wing cells and external tanks pressurization sys-
tem utilizes pressure regulators and pressure relief
valves which are set respectively at 15 + .5 psi and
17.5 + .5 psi. The wing cell pressure relief valves,
which provide fuel tank pressure and vacuum relief,
dump into a common manifold which is vented over-
board under the aft end of the empennage. The external
wing tanks are vented through their pressure relief
valves to the wing cell dumplines. Thewing cells and
external wing tanks are vented tothe atmosphere when
the landing gear is extended.

Fuselage Tank Pressurization and Vent

The fuselage tank pressure regulator in conjunction
with the flow limiter, and pressure relief vent valve
will maintain regulated air pressure at 2 + .5 psi and
pressure relief at 3.5 + .5 psi. The fuselage tank and
cells and the Buddy Tank or centerline external tank
are vented to the common fuel vent manifold and then
dumped overboard throughthe fuselage pressure relief
valve. When the airplane is onthe ground, all pressure
relief valves are open venting all tanks to the atmos-
phere.

WING FUEL DUMP

Wing fuel may be dumped in flight at any time re-
gardless of any other transfer position by selecting
the DUMP position on the internal wing dump switch
(figure 1-3). The two-position toggle switch marked
NORMAL and DUMP is located on the fuel control
panel on the left console of the pilot's cockpit. Se-
lecting the DUMP position opens the left and right
wing dump shutoff valves and closes the wing transfer
and vent valves. The wing air regulator will open
allowing the wing tank to remain pressurized andforce
fuel out the dump lines at the wing fold trailing edge.
Air pressure will continue to bleed out the dump line
until the internal wing dump switch is placed in the
NORM position to close the dump valves. The right
main 28 volt d-c bus supplies power for this circuit.

CAUTION |

v OOy

® Due to the fact that the internal wing dump
switch will function with the engine master
switch ON or OFF, and the landing gear UP
or DOWN, wing fuel will be dumped ON THE
DECK when internal wing dump switchis placed
in the DUMP position and external power is
applied to the airplane.

®To prevent external tank collapse during
descent with wheels down while dumping fuel,
place wing trans press switch in EMERG po-
sition before lowering landing gear. Place
wing trans press switch to NORMAL prior to
landing.
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FUEL QUANTITY INDICATING SYSTEM

The fuel guantity indicating system is of the capaci-
tance type and provides a reading in pounds of total
internal fuel. The system components include the fuel
quantity indicator, fuel check gswitch and a fuel level
low indicator light. There are thirteen fuel gaging
units located throughout the internal tanks which re-
gister at the one cockpit fuel quantity gage. The sys-
tem is powered by the essential 115 volt a-c us.

Fuel Quantity Indicator

A combination {counter-sector) fuel guantity indicator
(9, figure 1-4} is located in upper right corner of the
pilot's instrument panel. The counter unit of the gage
continuously indicates the total usable fuel quantity
(with readings multiplied by 10} in all internal tanks.
The sector portion of the indicator simultaneously
indicates the total usable fuel quantity in the fuselage
tanks only with readings multiplied by 1000, Power for
the fuel quantity gage circuit is supplied by the essential
115 volt d-c bus.

WARNING

The fuel quantity gage may give unreliable
readings in the low end of the fuel range. This
is due to the fuel quantity gage tolerances of
+ 150 pounds on the counter, and + 100 pounds
on the sector. Therefore, continued aircrait
“operation after the illumination of the low level
warning light should be judiciously considered.

Note

There is & possibility that fuel quantity varia-
tions will be noted onthe fuel quantity indicator
during aircraft accelerations and decelerations.,
These variations are due to the highaccelera-
tion and deceleration rates which can be
achievedwiththe airplane. Transient increases
in fuel quantity readings may be noted during
deceleration, and transient decreases in fuel
quantity readings may be noted during accelera-
tion.

Feed Tank Check Switch

The two-position feed tank check switch (15, figure
1-4), with switch positions of check and normal, gives
the pilot the opportunity of checking the fuel quantity
in the engine feed tank. When the switch is placed in
the spring-loaded CHECK position, the sector portion
and the counter portion of the fuel quantity gage will
both read engine feed tank fuel quantity. Asgide from
the fact that the feed tank check switeh affords an
opportunity of checking feed tank fuel quantity, it is
also an indication that there is power to the fuel
quantity circuits and that the gage is functioning
properly.
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WARNING LIGHTS

In order to reduce the amount of instrument surveil-
lance required of the pilot, warning lights have heen
incorporated and are grouped on the right vertical
panel (19, figure 1-3) of the pilot's cockpit. Inaddition,
a Master Caution light (10, figure 1-4} is located on the
upper right corner of the pilot's instrument panel above
the fuel quantity indicator. Whena malfunction exists,
the Master Caution light and a werning light on the
panel will illuminate informing the pilot of the con-
dition for which caution should be exercised. The
pilot may extinguish the Master Caution light on the
instrument panel by depressing a button(1, figure 1-3)
located on the right verticalpanel. Whenanadditional
caution condition exists, the Master Caution light and
a warning light will again illuminate. The pilot need
only watch the Master Cautionlight for an indication of
caution condition and then refer to the warning lights
panel which will inform him of the caution condition
existing. Power is supplied to this system by the
egsential 28 volt a-c bus.

Fuel Level Low Warning Light

The "Fuel Level Low" warning light located on the
warning lights panel illuminates when the combined
usable fuel in the engine feed tank and tank No. 2 is
reduced to approximately 1960 + 200 1b. level (288 + 30
gal.) for JP-5 fuel. The "Fuel Level Low" light will
illuminate at the above fuel gquantities only if the air-
plane is in a perfectly level attitude and moderate
stabilized power settings are being used. However,
due to the various attitudes and power settings required
during a normal flight, the illumination of the "Fuel
Level Low" warning light is not anaccurate indieation
of the amount of fuel remaining in the No. 1 and No. 2
tanks. The illuminated light will only serve notice to
the pilot that his fuel is low. In this system the unit
which operates the low level warning light is a ther-
mistor sensing switeh which is located on the engine
feed tank fuel guantity probe. When the fuel level in
No. 1 and No. 2 tanks is above the sensor switch, the
resistance of the reference thermistor {which is en-
closed in an air filled capsule} is much less than the
resistance of the senging thermistor, causing an un-
balance in the bridge circuit. The relay is energized
and the "Fuel Level Low' warning light is out. When
the fuel level drops below the sgensor switch the
thermistors are exposed to air, and resistances of
the reference and sensing thermistors are equal,
balancing the bridge circuit. The relay then becomes
de-energized and allows current flow to the "Fuel
Level Low™ warning light.

Left and Right External Tank Fuel Lights

The "L. Ext Fuel" or "R. Ext Fuel” warning lights lo-
cated on the warning lights panel are provided to in-
dicate an empty left or right cutboard external tank
with QUTB'D position selected onthe external transfer
gwitch. One or the other external fuelindicatorlights
and the Master Caution light will illuminate simul-
taneously when fuel flow from one of the external wing
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FUEL QUANTITY DATA TABLES
FULLY SERVICED
(GALLONS) (POUNDS) | (GALLONS) | (POUNDS)

FUSELAGE CELLS 1,376 9,356 | 1,351 | 9,186*
650 4,420 642 | 4,366*
2,026 13,776 | 1,993 | 13,552*
744 5,059 740 | 5,032

INTERNAL FUEL PLUS
SERMTONSRGSN 2,770 | 18,835 | 2,733 | 18,584
EXT. CENTER TANK 602 4,094 600 | 4,080

INTERNAL FUEL PLUS
EXT. CENTER TANK 2,628 17,870 2,593 | 17,632

MAX. POSSIBLE FUEL
TOTAL INTERNAL PLUS 3,372 22,929 3,333 | 22,664
FULLY SERVICED|FULLY SERVICED

ALL EXTERNAL TANKS
(GALLONS) (POUNDS) (GALLONS} | (POUNDS)
FUSELAGE CELLS 1,381 9,391 | 1,356 | 9,221*
638 4,338 630 | 4,284%|-
2,019 | 13,729 | 1,986 | 13,505*
744 5,059 740 | 5,032

INTERNAL FUEL PLUS
USRI 2,763 | 18,788 | 2,726 | 18,537
EXT. CENTER TANK 602 4,094 600 | 4,080

INTERNAL FUEL PLUS
EXT. CENTER TANK 2,621 17,823 2,586 | 17,585

MAX. POSSIBLE FUEL

TOTAL INTERNAL PLUS 3,365 22,882 3,326 | 22,617
ALL EXTERNAL TANKS

AIRPLANES 148363f
THRU 148410g

AIRPLANES 148411h
AND UP

| *GAGEABLE FUEL |

II Note L]
WEIGHTS ARE BASED ON 6.8 POUNDS PER
GALLON FOR STANDARD DAY TEMPERATURE.
JP-5 DENSITY VARIES FROM 6.68 TO 7.0
LB./ GAL. IFACCURACY IS REQUIRED FUEL
DENSITY SHOULD BE MEASURED.

ey oy IRk F == N FDB-1.1-214
Figure 2-15
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tanks ceases. This will notify the pilot that the tank
indicated is empty or flow is interrupted. Since ex-
ternal fuel transfer is intermittent rather than con-
tinuous, the '"Master Caution" light and the "L. Ext
Fuel", andthe "R. Ext Fuel" warning lights will come
on during a temporary halt of fuel flow. Although
the "Master Caution" light is cleared and the external
tanks fuel warning lights have gone out, the lights will
again illuminate (approximately 10to 30 seconds later)
during the next interruption of fuelflow. Effectiveair-
planes 150406L and up, the "Master Caution' light will
not come on when the "L. Ext Fuel" or "R. Ext Fuel"
lightsareilluminated. Intermittent external fueltrans-
fer is desired since this means the transfer rate is
greater than engine consumption and fuselage fuel is
being maintained at its highest possible volume. The
"L. Ext Fuel"” or "R. Ext Fuel" warning lights will also
illuminate when the tanks are full during refueling op-
eration. Power is supplied to the indicator lights by
the essential 26 volt a-c bus.

Note

When selecting the outboard or refuel positions
on the fuel control panel, the "L. Ext Fuel", or
"R. Ext Fuel" lights will illuminate any time
fuel flow is less than 10 gpm.

Centerline External Tank Fuel Light

The Ctr Ext Fuel warning light is providedto indicate
an empty centerline tank with CENTER position se-
lected on the external transfer switch. The "Ctr Ext
Fuel"” warning light and the "Master Caution" light
illuminates simultaneously when fuel flow ceases.
Effective airplanes 150406L and up, the "Master
Caution light will not come onwhenthe "L. Ext Fuel"
or "R Ext Fuel” lights are illuminated. The "Ctr Ext
Fuel” caution light will also illuminate when the tank
is full during a refueling operation or when fuel flow
stops during fuel transfer to the Buddy Tank. Power
is supplied to the indicator light by the essential 26
volt a-c bus.

Note

When selecting the CENTER, BUDDY FILL or
REFUEL positions on the fuel control panel,
the "Ctr Ext Fuel" light will illuminate any
time fuel flow is less than 10 gpm.

IFR Probe Unlock Warning Light

The IFR Probe Unlock warning light is located on the
warning lights panel, and will be illuminated when the
IFR probe is not fully retracted. The illumination of
the IFR Probe Unlock warning light will also energize
the Master Caution light. The warning light circuitis
completed through a limit switch located within the
IFR probe latching actuator.

Check Fuel Filter Warning Light

The Check Fuel Filters warning light is located on the
warning lights panel. The Check Fuel Filterswarning
light, and Master Cautionlight will be illuminated when
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the fuel filter oneither engine is being by-passed. The
light circuit is completed through a pressure dif-
ferential switch which senses filter inlet and filter
outlet pressure.

EXTERNAL TANK JETTISON SYSTEM
External Tank Jettison Switch

The external wing tanks can be jettisoned by simply
selecting the JETT position on the fuel control panel
(4, figure 1-2) located on the left console in the pilot's
cockpit. The tanks can be jettisoned before or after
the flow indicating light illuminates. Illumination ofthe
flow light indicates flow has ceased and external tanks
are empty. If the external transfer switch has been
inadvertently left in either the OUTB'D or CENTER
position and external tanks are not installed on the
airplane, or the tanks have been jettisoned, the ex-
ternal wing tanks fuel shutoff valve will close and the
switch will be ineffective, allowing wing fuel to transfer
in its normal manner. The essential 28 volt d-c bus
supplies power for the external wing tank jettison

circuit.
[ CAUTION JE

The external wing tanks can be jettisoned by
the external wing tank jettison switch any time
power is on the airplane and the external tanks
safety pins are removed. This ecircuit is not
wired through the landing gear handle.

External Centerline Tank Jettison

Centerline external stores only are jettisoned (pro-
viding the landing gear handle is up) by selecting the
DIRECT position on the bomb control switch and then
depressing the bomb release button on the control
stick grip. Effective airplanes 150406L and up to
jettison only the external centerline tank, the landing
gear must be UP; the ready-safe switch on the bomb
control panel must be in the READY position; the
mode select switch, on the bomb control panel must be
in the DIRECT position; and the master arm switch, on
the multiple weapons control panel, must beinthe safe
position. When these switches are set, depressingthe
bomb release button, on the control stick grip will
jettison the external centerline tank. Electrical power
for the jettison circuit is provided by the right main
28 volt d-c bus. '

External Stores Emergency Release Bution

The external stores emergency release button (11,
figure 1-2) is located on the left vertical panel. This
button when depressed, will jettisonall external stores
except missiles, carried on the airplane, providing the
landing gear handleisup. Effective airplanes150406L
and up, depressing the external stores emergency re-
lease button will jettison all external stores (including
missiles and pylons) with gear either up or down (pro-
viding weight is off the gear). The external tanks can
be jettisoned before or after the flow indicating light
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illuminates. Illumination of the flow light indicates flow
has ceased and external tanks are empty. If the
external transfer switch is in the CENTER positionat
time of jettison, the centerline tanks fuel shutoff
valve will close and the switch will be ineffective,
allowing wing fuel to transfer in its normal manner.
The external stores emergency release circuit re-
ceives power from the essential 28 volt d-c¢ bus.

IN-FLIGHT REFUELING SYSTEM

The inflight refueling prove is located on the star-
board side of the fuselage above the engine air inlet
duct. The probe is equipped with an MA-2 refueling
nozzle which is capable of receiving fuel from any
drogue type refueling system. The refueling operation
is actuated by the REFUEL PROBE switch which is
located onthe fuel control panel. The REFUEL PROBE
switch has three positions; REFUEL, EXTEND and
RETRACT. The REFUEL position conditions theair-
plane fuel system for inflight refueling and extendsthe
inflight refueling probe. The EXTEND position retains
the probe in the extended position, but returnsthe air-
plane fuel system to normal operation. This position
is used when normal fuel transfer is desired with the
probe extended or in the event the probe is damaged
and cannot be retracted. The RETRACT position re-
turns the fuel system to normaltransfer operationand
retracts the probe. The refuel selection switch is
located on the fuel control panel. This is a two-po-
sition guarded switch with ALL TANKS and INT.
ONLY position. The ALL TANKS position opens the
external tank fuel shutoff valves when refueling. The
INT. ONLY position closes the external tank fuel shut-
off valves and allows only the internal tanks to be re-
fueled during inflight refueling.

IFR Probe Light

Effective airplanes 148411handup, aninflight refueling
probe light has been installed on the right side of the
fuselage forward of the inflight refueling probe. The
light isused during night inflight refueling operationsto
illuminate the refueling probe and the drogue fromthe
refueling airplane. The light is controlled by the IFR
switch and variable intensity control knob, both of
which are located on the exterior lights control panel.

GROUND REFUELING SYSTEM

The F-4B airplane is capable of either single point
or two point pressure refueling. The single point re-
fueling receptacle is located on the right underside of
the fuselage in the area below the aft cockpit. Single
point pressure fueling at the rate of approximately
250 gallons per minute may be accomplished. Two
point pressure fueling at the rate of approximately 480
gallons per minute may be accomplished by utilizing
the inflight refueling probe with a special fitting at-
tached. - The system allows a controlled partial re-
fueling capability. If desired, fuel is locked out of the
left and right wing tanks, and number 5and 6 fuselage
cells. This allows the airplane to be partially re-
fueled to an amount of 902 gallons (approximately

Volume |
Section Il

5,683 lbs.) without creating an undesirable ec.g.
condition.

Cockpit Switch Positions

The switches on the fuel control panel located on the
left console in the pilot's cockpit should be in the fol-
lowing position before single point pressure fueling,
External transfer switch OFF, wing transfer pressure
switch NORMAL, refuel selection switchALL TANKS,
buddy fill switch STOP FILL, refuel probe switch
RETRACT. Refueling of the internal tanks only, with
any or all external tanks installed may be accomplished
by selecting INT ONLY on the refuel selection switch.
The Buddy Tank is interchangeable withthe centerline
external tank andisrefueledinthe same manner as the
centerline tank. The landing gear control handle must
be in the gear down position and master switches and
throttles should be in their OFF positions. If two
point pressure refueling is desired the refuel probe
switch should be placed in the REFUEL position.

REFUELING OPERATION

Apply auxiliary a-c electrical power to the airplane.
Open filler door and attach fueling nozzle to service
inlet valve. Set ground fueling switch located in the
right wheel well to REFUEL position. (The ground
fueling switch is only effective with the engine master
switches OFF and ground electrical power applied.)
With the REFUEL position selected on the ground
fueling switch all valves in the fuel system will be
closed with the following exceptions. Thefuselageair
pressure regulators will be open, all internal tank vent
valves will be open, all external tank vent valves will
be open if their respective tanks are installed and the
refuel selection switch is on ALL TANKS. All fuel
level control valves are open to receive fuel until
their respective tanks are filled at which time floats
rise in the valves to shut off fuel. Outhoard and
centerline external tanks motor operating shutoff
valves will be open allowing fuel to fill the external
tanks installed. A fuel flow transmitter in each re-
fueling line to any external tank energizes a caution
indicator light in the cockpit corresponding tothe tank
not accepting fuel. Partial refueling is accomplished
by actuating and holding the left and right wing tank
andNo.b fuselage tank fuel level control valve switches.

Functional Precheck of Electric Transfer Pumps

Individual momentary type check switches for each
electrically operated transfer pump and a pressure
indicator light are located on a panel in the left wheel
well to provide a functional check for each electric
transfer pump. When either switch is placed in the
CHECK position, the primary circuit shuts off both
fuselage fuel level control valves in fuselage cells
No. 1 and No. 2, energizes the pressure transmitter
switch and operates the transfer pumps in tanks No. 4
and No. 6. The pressuretransmitter switchenergizes
the green indicator light if the discharge pressure of
the selected pump is normal. No light while the pump
is being checked indicates a malfunction in the pump.
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INFLIGHT REFUELING

Prior to the rendezvous with the tanker, checkthat the
Radar Master switch isinthe STBY position; the radar
altimeter power switch is OFF; the Missile power
switch is OFF; the Arming switch is OFF; the UHF
NAYV function gwitch 1z in the REC position; the Int
Wing Dump switch is in NORMAL; and unnecessary
electrical equipment is OFF. After the aircraft po-
sition is stabilized slightly below andaft of the drogue,
place the Refuel Probe switchinthe REFUE L position,
and the Refuel Selection switch in the ALL TANKS
position {if refueling of the external tanks isdegired).
Visually check that the refueling probe is fully extended.
An amber light on the tanker will indicate that the re-
fueling tanker is ready for trangfer. Move forwardto
engage the tanker drogue. After engagement of the
drogue 1s accomplished, move forwardabout tenfeetto
initiate refueling a green light on the tanker will in-
dicate that fuel is being transferred. An increase in
power will be required to compensate forthe increase
in gross weight while taking fuel aboard. Upon com-
pletion of refuellng reduce speed slightly to disengage
from the drogue.

EMERGENCY OPERATION
FUEL BOOST PUMPS

If fuel booster pumps fail, fuel will still be supplied to
the engines by gravity feed. I booster pumps fail at
altitudes above 20,000 feet, flameout of both engines
may occur. During gravity feed, high fuel flow rates
required by afterbturner operation cannot be met, Boost
pump pressure indication of 0 psi indicates that both
boost pumps are inoperative. If both engines have
flamed out, reduce airspeed to 515 knots CAS or Mach
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1.1 whichever 1s less and extend the ram air turbine.
Extending the ram air turbine will operate the left fuel
boost pump at low speed, This will supply enough fuel
to either engine to accomplish an airstart. If an air-
start has been accomplisghed or the engines have not
flamed out, reduce power to minimum required and
descend to below 20,000 feet using JP-5 or 10,000 feet
using JP-4. Since the boost pumps feed into a common
manifold before branching off to the engines and boost
pump pressure transmitters, an operative pump will
be noted on hoth boost pump indicators. Therefore, a
boost pump pressure reading below normal(30 + 2 psi)
will be a good indication that one of the boost pumps
is inoperative. The power sgettings on each engine
should be reduced as necessary until a boost pump
pressure reading of 5 psl or greater iz obtained.

INTERNAL TANKS TRANSFER SYSTEM

Transfer system failure in thigairplane canugually be
attributed to failure ofthe fuel systemto become pres-
surized. Failure of the fuselage cells transfer pumps
is not likely, since two hydraulic and two electric
transfer pumps operate simultanecusly and either set
of pumps (electric or hydraulic) is eapable of trans-
ferring all fugelage fuel, If the fuel system fails to
become pressurized, place the Wing Transfer Pressure
switch in the EMERG position. This performs the
same functions as did the landing gear handle switch,
all pressure regulators open and all pressure relief
valves close.

LIMITATIONS

There are no specific imitations pertaining tothe fuel
system.

HYDRAULIC POWER SUPPLY SYSTEM

DESCRIPTION

Three independent 3000 pgi closed center hydraulic
systems are used to supply power to components of the
airplane which require application of heavy force. The
three systems comprige power control systems No. 1
and No. 2 and a utility system. The power control
hydraulle systems supply power to the allerons,
spoilers and stabilator only., The utility system sup-
plies power for the rest of the hydraulically operated
systemas,

POWER CONTROL SYSTEM NO. 1 {PC-1}

Power control system No. 1 {figure 2-16) is powered
by a2 25 gpm (at 100% engine rpm) engine driven,
variable delivery pump-mounted on the left engine.
This system furnishes power to the dual afleron,
spoller and stabilator power cylinders. Fluid is
supplied to the pump by power control system No. 1

reservolr that has a ugable capacity of one gallon, It
ig an airless, pressure loaded, piston type reservoir
that insures necessary positive pressure at the pump
suction port regardless of altitude or flight attitude.
In the event of a decrease in system pressure a 2000
psi accumulator ig used {0 maintain pressure in the
réservoir. Pressure from the pump flows through a
rellef valve which opens to return at pressures ex-
ceeding 3850 psi, An accumulator precharged to
1000 psi is utilized in the system to reduce pump
pulsgations and to supplement pump flow when system
demands are in excess of pump output. A pressure
transmitter for the cockpit No. 1 control hydraulic
pressure gage iz also located in the main pressure
manifold. The system is cooled by an oil to fuel heat
exchanger. The cooler is designed to maintain an
acceptable bulk oil temperature during all phases of
operation. Hydraulic power will be delivered to the
power control system No, 1 by a wind-drivenemergency
hydraulic pump in the event of engine or pump
failures.
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Functional Precheck of Hydraulic Transfer Pumps

A momentary type check switch is providedona panel
in the left wheel well to check the operation of the
hydraulic transfer pumps. The switch works in con-
junction with two indicator lights. The check switch
when placed in the CHECK position closes transfer
pump level control valves in fuselage tank No. 1 and
No. 2, opens the hydraulic shutoff valve to allow both
pumps to operate and energize each pressure trans-
mitter switch. Each pressure transmitter switch il-
luminates the green indicator light for each pump if
thelr discharge pressure is normal. No light withthe
switch in the CHECK position indicates a malfunction
of that pump. Hydraulic and electrical ground power
must be connected to the airplane to ¢conductthe above
check.

Note

During the precheck of the electric and hy-
draulic transfer pumps, if the indicator light
does not illuminate immediately, continue hold-
ing c¢heck switches for at least one minute,
since the No. 1 fuel tank must be full before the
No. 1 tanks fuel level control valve closes.

Functional Precheck of Refueling Level Control Valves

A double throw momentary type master check switch
and seven individual momentary type check switches
are located in a panel in the right wheel well. The
magter switch has positions of CHECK NQ. 1 and
CHECK NO. 2. With fuel flow started fromthe fueling
source, hold the master check switch to the CHECK
NO. 1position. Thisposition closesthe motor operated
shutofi wvalves of any external tank installed and
energizes a solenoid in the primary float unit of the
refueling level conirol valves, causing the primary
floats to rise and shut off fuel flow to all internal
tanks, Placing the master check switch inthe CHECK
NO. 2 position, closes the motor operated shutoff
valves of any external tank installed and energizes a
solenoid in the secondary float unit of the refueling
level control valves which ¢auses the secondary floats
to rise and shut off fuel flow to all internal tanks.
Continuation of fuel flow with the master switchin the
CHECK NO. 1 or CHECK NO. 2 position indicates 2
malfunction of one or more of the refueling level con-
trol valves and/ or motor operated shutoff valves. When
a malfunction occurs in the primary or secondary sys-
tem that respective position onthe master switchshall
be held. Malfunction of any refueling level control
valve can then be isolated by operating the individual
momentary type check switches one at a time to their
respective position until fuel flow is stopped. The re-
spective position of the individual switches energizes
the solenoid in the circuit of eachvalve opposite to the
circuit checked on the master switch. The individual
switch that stops fuel flow indicates a malfunction of
that valve in the primary or secondary unit respective
to the circuit checked. In the event the refuelinglevel
control valve check does not stop fuel flow with an
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external tank installed, this indicates a malfunction of
a motor operated shutoff valve corresponding to the
tank or tanks insalled,

Fuel Boost Pump Check

Two momentary type check switchesare located onthe
fuel control panel to check the operation of the fuel
boost pumps. This check can be conducted only with
external power applied and the master switches OFF
since either master switch in the ON position will
operate both hoost pumps. Placing either switchinthe
CHECK position operates the corresponding boost
pump and opens the corresponding left or right engine
shutoff valve allowing a pressure transmitter to pick
up engine inlet pressure. This pressure is indicated
on the applicable pressure gage for that pump. The
pressure gages are located on the forward end of the
pilot's left console, A belownormal digscharge pressure
(30 £+ 2 psi} reading while 2 pump is heing checked
indicates a malfunction. During flight or on the deck
when the fuselage tanks are pressurized, the tank pres-
sure will be additive tothe pump pressure and indicated
on the papes. The fuselage tank pressure will normally
be as high as 4 psi, therefore, the gages could indicate
as high as 36 psi when the fuselage tanks are pres-
surized, Pressures indicated in excess of 38 psiafter
an acceptable boost pump preflight pressure check is
indicative of a malfunction in the fuselage tank pres-
gurization system. The hoost pump pressure check
limits are 28 to 32 psi for preflight check with ground
electrical power on or engines at idle and fuel tanks
unpressurized,

NORMAL OPERATION

Operation of the fuel system is controlled through the
fuel control panel, With no external tanks aboard all
switches on the fuel control panel should be in the in-
board position, with the exception of the External
Transgfer switch which should be OFF, With this
switch arrangement the fuel system will be set up for
automatic fuel transfer and nofurther switching will be
required. If external tanks are carried, switch po-
sitions are the same as with no externaltanks, except
that the External Transfer switch is pogitioned to the
appropriate external tank position. In this caseitwill
be necessary to switch to another external tank po-
sition, or place the External Transfer switch OFF
when the fuel in the selectedtank(s} isdepleted. After
all external fuel is expended andthe External Transfer
switch is OFF, internal wing fuel will transfer auto-
matically and no further switching will be required.
The “L. Ext Fuel®, "R. Ext Fuel" and "“Ctr Fuel”
warning lights will illuminate when flow from the se-
lected tank is interrupted, therefore, the only in-
dication of completed external fuel transfer is the
illumination of the external fuel warning lights ac-
companied by a decrease in internal fuel. Upon de-
pletion of external tank fuel, the fuselage cells will
continue to supply fueltothe engine feed tank, however,
internal wing fuel will not commence transferring until
the External Transfer switch is turned OFF.



NAVWEPS 01-245FDB-1.1

INFLIGHT REFUELING

Prior to the rendezvous with the tanker, check that the
Radar Magter switch isinthe STBY position; the radar
altimeter power switch is OFF,; the Missile power
switch is OFF; the Arming switch is QFF; the UHF
NAV function switch is in the REC position; the Int
Wing Dump switch is in NORMAL; and unnecessary
electrical equipment is OFF. After the aircraft po-
sition is stabilized slightly below and aft of the drogue,
place the Refuel Probe switchinthe REFUEL position,
and the Refuel Selection switch in the ALL TANKS
position (if refueling of the external tanks isdesired).
Visually check that the refueling probe is fully extended.
An amber light on the tanker will indicate that the re-
fueling tanker is ready for transfer. Move forwardto
engage the tanker drogue. After engagement of the
drogue is accomplished, move forwardabouttenfeetto
initiate refueling a green light on the tanker will in-
dicate that fuel is being transferred. An increase in
power will be required to compensate forthe increase
in gross weight while taking fuel aboard. Upon com-
pletion of refueling reduce speed slightly todisengage
from the drogue.

EMERGENCY OPERATION
FUEL BOOST PUMPS

If fuel booster pumps fail, fuel will still be supplied to
the engines by gravity feed. If booster pumps fail at
altitudes above 20,000 feet, flameout of both engines
may occur. During gravity feed, high fuel flow rates
required by afterburner operation cannot be met, Boost
pump pressure indication of ¢ psi indicates that both
boost pumps are inoperative. If both engines have
flamed out, reduce airspeed to 515 knots CAS or Mach
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1.1 whichever is less and extend the ram air turbine.
Extending the ram air turbine will operate the left fuel
boost pump at low speed. This will supply encughfuel
to either engine to accomplish an airstart. If an air-
start has been accomplished or the engines have not
flamed out, reduce power to minimum required and
descend to below 20,000 feet using JP-5 or 10,000 feet
using JP-4. Since the boost pumpsfeedintoa common
manifold before branching off to the engines and boost
pump pressure transmitters, an operative pump will
be noted on both boost pump indicators. Therefore, a
boost pump pressure reading below normal (30 + 2 psi)
will be a good indication that one of the hoost pumps
is inoperative, The power settings on each engine
should be reduced as necessary until a boost pump
pressure reading of 5 psi or greater is obtained.

INTERNAL TANKS TRANSFER SYSTEM

Transfer system failure in this airplane canusually be
attributed to failure of the fuel systemto become pres-
surized. Failure of the fuselage cells transfer pumps
is not likely, since two hydraulic and two electric
transfer pumps operate simultaneously and either set
of pumps (electric or hydraulic) is capable of trans-
ferring all fuselage fuel. If the fuel gystem fails to
hecome pressurized, place the Wing T ransfer Pressure
switch in the EMERG pogition. This performs the
same functions as did the landing gear handle switch,
all pressure regulators open and all pressure relief
valves close.

LIMITATIONS

There are no specific limitations pertaining tothe fuel
system.

HYDRAULIC POWER SUPPLY SYSTEM

DESCRIPTION

Three independent 3000 psi closed center hydraulic
systems are used tc supply power to components of the
airplane which require application of heavyforce. The
three systems comprise power control systems No. 1
and No. 2 and a utility system. The power control
hydraulic systems supply power to the ailerons,
spoilers and stabilator only. The utility system sup-
plies power for the rest of the hydraulically operated
systems.

POWER CONTROL SYSTEM NO. 1 {PC-1)

Power control system No. 1 (figure 2-16} is powered
by a 25 gpm (at 100% engine rpm) engine driven,
variable delivery pump-mounted on the left engine.
This system furnishes power to the dual aileron,
spoiler and stabllator power cylinders. Fluid is
supplied to the pump by power control system No. 1

reservoir that has a usable capacity of one gallon. It
is an airless, pressure loaded, piston type reservoir
that insures necessary positive pressure at the pump
suction port regardless of altitude or flight attitude.
In the event of a decrease in system pressure a 2000
psi accumulator is used to maintain pressure in the
reservoir. Pressure from the pump flows through a
relief valve which opens to return at pressures ex-
ceeding 3850 psi. An accumulator precharged to
1000 psi is utilized in the system to reduce pump
pulsations and to supplement pump flow when system
demands are in excess of pump output. A pressure
transmitter for the cockpit No. 1 control hydraulic
pressure gage is also located in the main pressure
manifold. The system is cooled by an oil to fuel heat
exchanger. The cooler iz designed to maintain an
acceptable bulk oil temperature during all phages of
operation. Hydraulic power will be delivered to the
power control system No, 1 by a wind-driven emergency
hydraulic pump in the event of engine or pump
Iailures.
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POWER CONTROL SYSTEM NQ. 2 {PC-2}

Power control system No. 2 (figure 2-16} is powered
by a 25 gpm (at 100% engine rpm} engine driven,
variable delivery pump-mounted on the right engine.
This system also furnishes power to the dual aileron,
spoiler and stabilator power cylinders. The system
reservoir, relief valve, accumulator, pressure trans-
mitter and heat exchanger are identical and function
the same with those in power control system No. 1.
No wind-driven emergency hydraulic pump or an ac-
cumulator to pressurize the reservoir in the event of
a decrease in system pressure are utilized in power
control system No. 2.

Note

System No. 1 and No. 2 are independent of each
other, ut each system satisfactorily functions
as an emergency system for the other,

UTILITY HYDRAULIC SYSTEM

The function of the utility hydraulic system (figure
2-17) is to supply fluid under pressure tothe following
sub-systems:

Lateral Control Servo
Wheel Brakes
Speed Brakes
Landing Gear
- Wing Fold
Flap (Leading and Tralling Edge)
Variable Engine Air Duct Ramp
Inflight Refueling Probe
Arresting Gear
Rudder Power
Engine Bellmouth
Aileron and Rudder Flutter Dampers (fluid supplied
from return lines)
Engine Auxiliary Air Doors
Air Compressor
Rudder Feel and Rudder Actuators
Fuel Transfer Pumps
Nose Wheel Steering
Missile Cavity Doors
Autopilot Servo
Radar Antenna

A 2.5 gallon airless, pressure loaded, piston type
reservoir supplies fluid to the utility system's engine
driven variable delivery pumps, One pump is driven
by the right engine and the other is driven by the left
engine, The combined pumps deliver 30 gpm flow at
100% engine rpm. Pump pulsations are reducedbyan
accumulator which is precharged to 1000 psi. The
accumulator also supplements flow when system
demands are in excess of pumnp cutput. Hydraulic sys-
tem pressure is transmitted electrically to a cockpit
indicator by a system pressure transmitter locatedin
the main pressure manifold. A reliefvalve limits sys-
tem pressure to 3850 pst at full system flow. Hy-
draulic fluid radiators installed in the engine fuel feed
“lines remove heat from the hydraulic system by means
of heat transfer from hydraulic fluid to fuel.

Volume |
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EMERGENCY HYDRAULIC POWER

An emergency hydraulic pump is located in the upper
left side of the fuselage behind the aft canopy. The
hydraulic pump is powered by a wind-driven turbine
which is raised into the airstream penumatically,
Fluid under pressure flows from the pump through
pressure regulators and check valves into the circuitry
of power control system No. 1. In addition the wind-
driven trubine drives an a-c¢ generator. The wind-
driven turbine extends up and out by pneumatic pres-
sure and drives both the hydraulic pump and the a-c¢
generator. Extending the turbine is accomplished by
pushing DOWN on the EMERG HYD PUMP handle
{3, figure 1-2} which is located on the left console
below the canopy sill immediately outboard of the fuel
control panel in the pilot's cockpit. Pull UP on the
EMERG HYD PUMP handle to retract the wind-driven
turbine. Power control hydraulic systems No. 1 and
No. 2 will also function as an emergency system for
each other in the event one of the systems should fail,

Note

In the eventthereisafailure inone system, the
other system will remain inoperationand con-
tinue to supply power to the dual power cy-
linders. This will have no effect upon stick
movement and control response but will limit
full travel of the lateral control and stabilator
systems at high airspeeds.

HYDRAULIC PRESSURE INDICATORS

The hydraulic pressure indicators consist of three
individual indicators (29, figure 1-4) and three pressure
trangmitters. The indicators are mounted on the
pedestal panel and are marked No. 1 control, No, 2
control and utility. The three transmitters are lo-
cated in the two engine accessory compartments. The
three indicators are identical having a range of 0 to
5000 pounds with the calibration being 0 to 5 and the
reading being multiplied by 1000. The three systems
normally will have a pressure range of 2750 to 3250
pounds while the airplane is on the ground and hy-
draulically operated equipment is not functioning,
Electrical power for control system No. 2 indicator
and the utility indicator is supplied by the left main
26 volt a-c bus. Control system No. 1 indicator re-
celves power from the essential 26 volt a-c¢ bus.

HYDRAULIC SYSTEMS WARNING LIGHT

An amber "Check Hyd Gages" warning light on the
warning light panel (2, figure 1-3) willilluminate when
pressure in any systemhasdecreasedto 1500 + 50 psi.
The single light serves No. 1 and No. 2 power control
systems, and the utility system. The purpose of the
light is to warn the pflot that pressure in one of the
systems has decreased for some reason and he should
check the hydraulic system pressure gages for further
information, It should be remembered that the single
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warning light serves all three systems, and that the
light will illuminate any time the pressure in any one
system drops below 1500 + 50 psi regardless of the
pressures on the othertwo systems. The warning light
will be extinguished when the increasing pressure
reaches 1750 psi, Power for the warning light circuit
is supplied by the essential 26 volt a-c hus.

Note

The "Master Caution" light, "Aux Air Door'
caution light, and '*Check Hyd Gages" caution
light may illuminate momentarily when the
landing gear is being lowered due te high sys-
tem demands.

NORMAL OPERATION

Normal operation of the hydraulic system commences
with engine operation. Hydraulic pressure indieators
are located on the pilots pedestal panel.

EMERGENCY OPERATION

The loss of hydraulic pump in power control systems
Na. 1, No. 2 or in the utility hydraulic system, will be
noted by the illumination of the Check Hyd. Gages
warning light. This single light serves all three S5y5-
tems, and the pilot should check the hydraulic gages
to assure which system has malfuncticned, A hy-
draulic pump failure in power control system No. 1
presents no serious problem due to the fact that an
emergency hydraulic pump can feed the system if the
need arises, and PC-2 is capable of assuming the full
demand of the flight control dual cylinders. K a fail-
ure should occur in PC-2, the full demand of the flight
control dual cylinders will be assumed by PC-1, PC-1
and PC-2 are independent of each other, but each sys-
tem satisfactorily functions as an emergency system
for the other. If PC-1 or PC-2 should fail, decrease
airspeed to below 515 knots CAS or Mach 1.1 which-
ever is lower, and extend the ram air turbine.

Volume |
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COMPLETE POWER CONTROL SYSTEM FAILURE

The pilot should upon initial detection of hydraulic
power loss, note trend of failure as to whether the
gages show a definite steady drop, or gage fluctua-
tions. With a steady drop indication, hydraulic power
will probably not recover. In the event of complete
power control hydraulic failure, the aireraft will be-
come uncontrcliable, Before this cccurs, decrease
airspeed to 515 knots CAS or Mach 1.1 whichever is
less, and extend the ram air turbine,

UTILITY HYDRAULIC SYSTEM FAILURE

Failure of the utility system will prevent the hydraulic
operation of the following essential items:

a, Rudder

b. Wing flaps

c. Landing gear

d. Speed brakes

e. Variable engine air duct ramps
{. Hydraulic fuel transfer pumps
g. Wheel brakes

h. Arresting gear (retraction)

i. Nose wheel steering

Of the above items, emergency preumatic operationis
provided for the following:

a4, Landing gear
b. Wheel brakes
¢. Wing flaps

Speed brake retraction is available by placing the
emergency speed brake switch in the RETRACT po-
gition. The rudder can still be operated mechanically
without hydraulie boost, however, pedal forces will be
mich higher than noral.

LIMITATIONS

The maximum airspeed for extending the ramair tur-
bine is 515 knots CAS or Mach 1.1 whichever is less.

INSTRUMENTS

DESCRIPTION

Most of the instruments are electrically operated by
power from the electrical system, see figure 2-9.
Some instruments, such as the accelerometer, are
seli-contained and do not reguire external power.
Only the instruments which are not covered under
ancther system are discussed herein.

TRUE AIRSPEED INDICATOR

A true airgpeed indieator {1, figure 1-4) is located on
the pilot's and RIQ's instrument panels. The airspeed
is indicated by & small counter which rotatesto show a
row of numbers througha window onthe indicator face.

The airspeed indicator is read direectly in knots TAS;
the range of the instrument is from 0 to 1500 knots to
the nearest knot., The true airspeed cutpufs are pro-
duced fromthe signal from the total temperature sensor
by routing this signal througha poteniiometer driven by
one of the Mach number function cams. Thus, Mach
number is translated into true airpseed.

ALTIMETER

An altimeter (B, figure 1-4) located on the pilot's
and RIO's instrument panel is designed to indicate
the altitude of the airplane above sea level. This
unit is of the counter pointer type which displays
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the whole thousands numbers in a counter window and
indicates the increments of the whole number with a
pointer which rotates on the face of the instrument.
The pointer scale is graduated in 50 feed units with
major 100 feet scale divisions from 1 to 10. The
range of the altimeter is 0 to 80,000 feet. An adjust-
able barometric scale is provided sothat the altimeter
may be set to sea level pressure. Thisscalerange is
from 28.10 to 31.00 inches mercury.

AIRSPEED AND MACH NUMBER INDICATOR

The combination airspeed and Mach number indicator
(4, figure 1-4) shows airspeed readings at low speeds
and includes Mach number readings at high speeds.
Both readings are provided by a single pointer moving
over a fixed airspeed scale, graduated from 80 to 850
knots, and a rotable Mach number scale graduated
from Mach.4toMach2.5. A movable "bug" is included
as a landing speed reference and can be positioned by
the knob on the face ofthe instrument. The same knob
can position another '"bug" on the Mach number scale
for maximum indicated airspeed reference. The air-
speed indicator pointer and the Machnumber scaleare
synchronized so that a proper relationship betweenthe
two is assured throughout all altitude changes. Thus,
at sea level and under standard conditions, the pointer
will indicate Mach1at approximately 660 knots. Under
the same conditions, but at 50,000 feet, if the same true
airspeed is maintained the pointer will indicate approx-
imately 292 knots and a Mach number of 1.15.

VERTICAL VELOCITY INDICATOR

A vertical velocity indicator (21, figure 1-4) is located
on the pilot's instrument panel. The indicator shows
the rate of ascent or descent of the airplane and is so
sensitive that it can register a rate of gain or loss of
altitude which would be too smallto causea noticeable
change in the altimeter reading. The upper half of the
indicator face is graduated in 500 foot units from 0
to 6,000 feet with 100 foot scale divisions from 0 to
1,000 feet. The upper half of the instrument indicates
rate of climb in thousands of feet per minute. The
lower half of the indicator face isidentical to the upper
half except that it would indicate rate of descent in
thousands of feet per minute. The vertical velocity
indicator is connected to the static pressure system of
the airplane and measures the change in atmospheric
pressure as the airplane climbs or descends.

TURN-AND-SLIP INDICATOR

A slip inclinometer and rate of turn needle are in-
corporated in the ADI (5, figure 1-4). The rate of turn
needle measures turn rate only around the vertical axis
of the airplane. Therefore, increased bank angle will
not necessarily be reflected in increased needle de-

2-72

NAVWEPS 01-245FDB-1.1

flection. Although the actual turn rate of the airplane
increases, the turn rate about the vertical axis of the
airplane does not. Consequently, do not depend too
strongly on the turn needle for establishing turn rate
during IFR flying since, the rate of turnneedle should
never indicate a single needle width deflection in co-
ordinated flight. Single needle width turns canonly be
accomplished during low speed flight due toincreased
turn rate for a given bank angle, however, beyond a
certain point needle deflection will not continue to
increase with bank angle. The index indicates a turn
of 180° in one minute when the pointer is coinciding
with the index.

ACCELEROMETER

An accelerometer (30, figure 1-4) withthree indicating
hands, registers and records positive and negative "g"
loads. One hand moves in the direction of the "'g" load
being applied while the other two, one for positive "g"
loads and one for negative "g'" loads, following the
indicating pointer toits maximumtravel. The record-
ing pointers remain at the respective maximum travel
positions of the "g's" being applied, thus providing a
record of maximum "g" loads encountered. Depressing
the push to reset knob at the lower left corner of the
instrument, allows the recording pointers to returnto
the normal (1 g) position.

Note
Accelerometers may read as much as 1/2 "g"
low; possibly lower if the pull-in rate is high.
STANDBY COMPASS
A conventional magnetic compass mounted on the
cockpit windshield frame is provided for navigationin
event of instrument or electrical malfunction. Com-

pass cardsare locatedabove the canopy sill on the right
side of the cockpit.

NORMAL OPERATION
Normal operation of the instruments commences with

power being applied to the airplane, and the specific
instrumentated system energized.

EMERGENCY OPERATION

There are no specific emergency operations pertaining
to the instruments.

LIMITATIONS

There are no specific limitations pertaining to the
instruments.
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LANDING GEAR SYSTEM

DESCRIPTION

The airplane is equipped withfully retractable tricycle
landing gear which are completely covered by flush
doors when retracted. The gear is electrically con-
trolled by the right main 28 volt d-c¢ bus and hydrau-
lically actuated by the basic utility system. The air-
plane is not equipped with a tail skid. Accidental re-
traction of the landing gear whenthe airplane is on the
ground is prevented by safety switches on the main
gear torque scissors, and ground safety locks.

MAIN GEAR

Eachmaingearis hydraulically retracted and extended.
As the main gear retracts, the strutsare mechanically
compressed. They automatically return to the nor-
mally extended positionwhen the gear is extended. The
gear is locked down by an internal fingertype latch in
the side brace actuator. The main gear retracts in-
board and is enclosed by fairing doors that are flush
with the underside of the wing. The gear is locked up
by a hydraulically actuated mechanism. All maingear
doors remain open when the gear is extended.

NOSE GEAR

The nose gear is hydraulically retracted and extended.

The gear is locked in the down position by an integral
down lock mechanism within the gear actuating cy-
linder. A hydraulically operated nose gear uplock
cylinder is located in the nose gear wheelwell, and is
employed in the system as part of the nose gear up
latch mechanism. The nose gear retracts aft into the
fuselage and is covered by mechanically operated
doorsthat close flushwith the underside of the fuselage.
The forward door is attached to the nose gear strut,
and closes with retraction; the aft door is operated
and latched closed by the gear uplatch mechanism.
The nose gear is equipped with dual nose wheels, a
combination shimmy damper steering actuator and a
self-centering mechanism. The nose gear can be
steered by differential braking of the main gear wheels
in the event nose wheel steering is not utilized.

LANDING GEAR CONTROL HANDLE

Operation of the landing gear is controlled by a handle
(35, figure 1-4) at the left side of the main instrument
panel. The handle has a wheel shapedknobfor ease of
identification. Placing the handle in the UP or DOWN
position energizes a solenoid valve to connect system
pressure to the landing gear. Placingthe handle inthe
gear UP position will energize switches in the fuel
tank vent and pressurization, jettison and armament
circuit. A red warning light is located in the landing
gear control handle knob. This light comes on when-
ever the control handle is moved to retract or extend
the gear and it will remain onuntil the gear completes
its cycle and locks.

Emergency Landing Gear Control

Two 100 cu. in. air bottles provide sufficient com-
pressed air to extend the gear pneumatically in the
event of a hydraulic system failure. Pulling the land-
ing gear control handle full AFT operatesanair valve
which directs 3000 psi compressed air to open all
gear doors, release the uplocks and extend all gear.

Landing Gear Position Indicators

The landing gear position indicators (11, figure 1-2)
are located on the left vertical panel in the front
cockpit. The indicators operate in conjunction with
position switches on the landing gear. The position
of the landing gear wheels is indicated by drum dials
viewed through cutouts in the instrument panel. With
gear up, the word UP will appear on the three in-
dicators; gear in transient will be indicated by a
barber pole; and with gear down, a picture of a wheel
will be seen through the cutouts. The indicator cir-
cuit receives its power from the essential 28 volt d-c
hus.

NOSE STRUT CATAPULT EXTENSION

A switch in the left main gear wheel well operates a
solenoid valve which controls the inflation of the
catapult extension chamber of the strut. Compressed
air from the basic pneumatic system is supplied to a
cavity above a floating piston in the nose gear shock
strut upper cylinder. This air forces the piston down
causing the strut to fully extend and giving the desired
airplane attitude for catapulting. Retraction of the
gear will cause the catapult extension chamber in the
strut to be deflated, andthe strut returnsto the normal
configuration. The catapult extension chamber may
also be deflated by momentarily placing the cockpit
generator switches to the OFF position.

WARNING .

Airplane pneumatic system must be fully
charged (2750 psi minimum) before extending
nose gear. Insufficient pneumatic pressure
may allow the strut to bottom out causing
damage to the strut or fuselage structure. It
also resultsinanimproper airplane attitude for
catapulting.

NOSE WHEEL STEERING

An electrically controlled, hydraulically operated
actuated nose wheel steering system isinstalledinthe
aircraft. The steering actuator is located on the nose
wheel strut and geared to the strut torque collar. It

2-73



Volume |
Section 1l

performs the work of both steering and damping. A
bypass valve in the steer-damper manifold directs hy-
draulic fluid to a vane type rotary actuator which can
be pressurized on elther side as directed. For the
damping mode, the bypass valve traps the fluid in the
rotary actuator and channels it through damping ori-
fices which absorb energy, When the stick grip nose
steering button (figure 2-10} is held down, the main
gear strut is compressedandthe nose gear is down and
locked, the system isenergizedand steering isaffected
by rudder pedal movement. The limit of the nose
wheel steering system is 70° on each side of center.

NORMAL OPERATION

Operation of the landing gear is controlled by the wheel
shaped landing gear control handle, Tolowerthe land-
ing gear, push the handle down. A red warning light
in the control handle knob will illuminate and stay il-
Juminated until the gear is fully extended and locked.
To raise the gear, pull up on the landing gear handle,
the warning light will again illuminate until the landing
gear is up and locked.

EMERGENCY OPERATION

I normal gear operation fails, the gear canbe lowered
by pulling the landing gear ¢ircuit breaker; pushing the
landing gear handle down; and pulling aft onthe landing
gear handle, and holding aft until the gear indicates
down and locked. Do not retract the landing gear fol-
lowing an emergency extension. K the landing gear

NAVWEPS 01-245FDB-1.1

is inadvertently extended in flight by emergency
pneumatic pressure, they must be left in the extended
position until post-flight servicing. I retraction in
flight is attempted, rupture of the utility reservoir will
probably occur with subsequent loss of the utility

hydraulic system.

Hold handle in full aft pogition until gear in-
dicates down and locked, and then leave the
landing gear handle in the full aft position.
Returning the handle to its normal position
allows the compressed air from the gear down
gide of the actuating cylinder to be vented
overboard. In this condition the main landing
gear side brace integral mechanical latch will
be the only device preventing the landing gear
from collapsing upon landing. '

Note
Any pneumatic extension of the landing gear
shall be logged on the Yellow sheet (OPNAV
Form 3760-2).

LIMITATIONS

Maximum permisgsible airspeed for lowering of the
landing gear is 250 knots CAS.

LIGHTING EQUIPMENT

DESCRIPTION
EXTERIOR LIGHTING

The exterior lights system consist of a exteriorlights
master switches position lights, join-up lights, fuselage
lights anti-colligion lights, angle-of-roll light and
approach lights, The exterior lights control panel
{12, figure 1-3) igzlocatedneartheaft end of the pilot's
right console and contains all the manual controls for
the exterior lighting,

Exterior Lights Master Switch

The exterior lights master switchislocated onthe out-
board side of the left engine throttle grip. The switch
hag three positions, ON, OFF and SIGNAL. Movement
of the switch to the ON position will energize the
exterior lights panel through which the exteriorlights
can then be controlled. Placing the switch in the 8IG-
NAJL posgition will cause the exterior lights to flash,
providing the wing andtail light switches located on the
exterior lights control panel are ON, This can be used
as 2 "'ready” signaltothe catapult officer. The master
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switch and exterior liphts panel receive power fromthe
right main 28 volt d-c bus.

Position and Join Up Lights

The position lights include the wing tip position lights
and the tail light. The join-up light consists of a red
or green light on the trailing edge of the applicable
wing tip. The wing lights and join-up lights are con-
trolled by the same three position OFF, DIM, BRT
wing toggle switch. The tail light is controlled by a
separate three position OFF, DIM, BRT tail toggle
gwitch, Both switches are located on the exterlior
lights control panel, The wing andtail switchesaretwo
separate switches but both function the same, With
the switch in the OFF position the lights are de-
energized and are not illuminated. When the switchis
put in the BRT pogition the lights will illuminate at
full brilliance and in the case ofthe wing lights switch
and join-up lights will also illuminate., Place the
gwitch in the DIM position and the lights will reduce
in brilliance. The dim circuit of the position and
join-up lights is powered by the left main 26/14 volt
a-¢ bus. The bright lights circuit is powered by the
right main 26 volt a-c bus.
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Fuselage and Anti-Collisien Lights

Three semi-flush white lightsare installed onthe fuse-
lage, one above the number two fuselage fuel tank and
one light below each of the engine air inlet ducts. In
addition to the fuselage lights, one red anti-collision
light is installed in the leading edge of the vertical
fin, The fuselage switch on the exterior lights control
panel controls the three fuselage lights and the anti-
collision light. The switch has three positions; DIM,
BRT, and MAN. The anti-collision light will be on
only when the fuselage switch is in BRT position and
the flash steady switch is in the FLASH position. The
MAN position of the switch allows the fuselage lights
to be keyed by the manual key button. The fuselage
lights are powered by the left main 26/14 volt a-¢ bus,
One of the twe lamps in the anti-collision light is
powered by the R.H. main 26 volt a-c bus, and the other
from the L.H. main 26 volt a-c bus.

Flash Steady Switch

The flash steady switch located on the exterior lights
control panel will operate the flasher relay and
flasher unit causing the fugelage lights andtail light to
glow steadily or flash. The anti-collision light will
operate only when the flash steady switch is in the
FLASH position. The flasher unitand relayispowered
by the right main 28 volt d-c¢ bus.

Manvol Key Button

The manual key button located on the exterior lights
control panel is used to key the fuselage lights when
the fuselage lights switch is in the MAN position and
the FLASH STEADY switch is inthe STEADY position,
An indicator light on the exterior lights panel will
glow when the manual key button is depressed. The
manual key button receives its power from the left
main 26/14 volt a-c bus.

Angle of Roll Light

The low, swept wing design of the airplane prevents the
landing signal officer from observing the right wing tip
light during a normal carrier approach until the air-
plane is almost on final approach; therefore, a green
angle-of-roll light is installed in the left engine air
intake duct just above the trailing edge of the wing.
This light isilluminated during carrier approachesand
FCLP (field carrier landing practice) only and is
designed to serve as a roll reference for the mirror
landing officer until such time that the right wing tip
is visible. The angle-of-roll light is automatically
energized when the arresting gear is down and the
landing gear is down and locked. The angle-of-roll
light can be made to illuminate without the arresting
gear being extended by momentarily holding the arrest-
ing pear bypass switch in the ON position. One com-
plete recycling of the arresting gear will reset the
bypass switch to the normal OFF position. The
angle-of-roll light receives its power from the left
main 28 volt d-¢ bus.
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Hook Bypass Switch

The hook bypass switch is located on exterior lights
control panel. The hook switch has two positions
NORMAL and BYPASS. This is the only operating
control in the cockpit for the approachlight and angle-
of-roll system. The switchwhenplacedinthe BYPASS
position completes a circuit which causesthe approach
lights to illuminate steadily without havingthe arrest-
ing gear extended. With the switch in the NORMAL
position, the approach lights will flash unless the
arresting gear is down. With the arresting gear down,
the approach lights will illuminate steadily.

IFR Probe Light

Effective airplanes 148411h and up, an inflight refuel-
ing probe light has been installed on the right side of
the fuselage forward of the inflight refueling probe.
The light is used during night inflight refueling op-
erations toilluminate the refueling probe and the drogue
from the refueling airplane. The light is controlled
by the IFR switch and variable intensity control knob,
both of which are located on the exterior lights con-
trol panel.

INTERIOR LIGHTING

Interior lighting in the zirplane is powered by the a-¢
electrical system, either from the engine-driven
generators or by the emergency generator. The in-
strument panel lights are the only lights that are
illuminated by utilizing the emergency generator
system.

PILOT’S COCKPIT LIGHTING

Most of the lighting controls in the pilot's cockpit are
located on the cockpit lights control panel (8, figure
1-3) which are located on the pilot's right console.
The utility light is mounted under the right canopy sill
and has its own on-off and intensity contrel, The in-
strument panel emergency red floodlight switch is
mounted above the cockpit lights control panel on the
right consocle.

Instrument Lights

The instruments are illuminated by integral instrument
lights. Variations ininstrument lighting intengity on all
airplanes is controlled by the instrument panel lights
control knob lacated on the forward inboard corner of
the cockpit lights control pauel. The control knob
varies the brilliance of the instrument lights from
OFF to BRT. Also as the control is rotated from
OFF to BRT, a switch within the control knob will
energize the warning lights dimming relay reducing the
brilliance of the warning lights, Secondary instrument
lighting is provided by redfloodlights onthe instrument
panel glare shield. The control for the floodlights is
mounted above the forward portion of the right console
and is labeled instrument panel emergencyflood. The
three-position switch is labeled OFF, DIM and BRT
and provides only bright or dim positions, The in-
strument lights are powered from the essential 115
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volt a-¢ bus. The emergency floods are powered by the
essential 26 volt a-c bus in the bright position and by
the left main 26/14 volt a-c bus in the dim position.

Console Lights

Console lighting is designed for combination edge and
floodlighting. Variation in edge lighting intensity is
controlled by the console lights controlknoblocated on
the aft inboard corner of the cockpit lights control
panel. This knob controls all edge lighting on the left
and right console, the pedestal panel andthe armament
control panel onthe pilot's instrument panel. The con-
sole control knob varies the brilliance of the console
edge lights from OFF to BRT. Also, as the control is
rotated from OFF to BRT, a switch within the control
knob will energize the console floods switch thus pro-
viding console floodlight illumination along with the
edge-lighting. The console floods switchlocatedabove
the console control knob selects BRT, DIM or MED
brilliance for the red console floodlights. The console
floodlights will be off only when the console floods
switch is in the DIM position and the console control
knob is rotated to the OFF position. The console edge
lichts and the dim circuit of the console floodlights
receive power from the left main 115 volt a-c bus.
The essential 26/14 volt a-c bus supplies power for
the bright circuits.

White Floods Switch

One white floodlight is provided above each console
under the canopy sill. Control is by the white flood
switch located in the forward outboard corner of the
cockpit lights control panel. This switch is of the
lever-lock type to prevent inadvertent operation. No
intensgity variation is provided on these lights.

Standby Compass Switch

The standby compass switch located on the cockpit
lights control panelisusedtoturnthe standby compass
light on and off.

Warning Lights Switch

The warning lights test switch is a two-position
switch located on the cockpit lights control panel. The
switch positions are NORMAL and TEST and the
switch is spring-loaded to the NORMAL position.
When placed in the TEST position, the warninglights
will be illuminated. The warning lights test circuit
receives power from the right main 28 volt d-c bus.

Utility Light

A utility light is provided and is mounted under the
right canopy sill. The light has its own on-off and
intensity control. This light may be changedfrom red
to white by depressing the latch button and rotating
the lens housing. An additional plug-in socket for the
utility light is provided on the right windshield sill aft
of the instrument panel. The utility light is powered
from the right main 26 volt a-c bus.
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Spare Edge Lamps

Spare edge lamps are located in a spring-loaded cy-
lindrical container on the wing fold control panel on the
right console.

RIO'S COCKPIT LIGHTING

The light controls in the RIO's cockpit are of a simp-
lified nature. All primary lighting both of instrument
and control panels is controlled by the three-position
"INSTR" switch located on the left side of the instru-
ment panel. The switch positions are OFF, DIM and
BRT and provides only two intensities of lighting for
the control and instrument panel edge lights. Secondary
red floodlighting is provided for the instrument panel
and all control panels and is controlled by a three-
position cockpit floods switch located inboard of the
"INSTR" switch on the instrument panel. The switch
positions are QFF, DIM and BRT and they also give
fixed intensities of DIM and BRT to the five red
floodlights located throughout the RIO's cockpit.
When the "INSTR" switch is positioned from OFF to
DIM or from OFF to BRT, the drogue in, drogue out
and fuel flow warning lights on the Buddy Tank control
panel will be automatically dimmed. The instrument
and cockpit floods switches inthe DIM position receive
power from left main26/14 volta-cbus. The "INSTR"
switch in the BRT position is powered off the right
main 26 volt a-c bus. The BRT position of the cockpit
floods switch receives power from the essential 26
volt a-c bus.

Warning Lights Switch

The warning lights switch is a two-position switch
located on the instrument panel inboard of the cockpit
floods switch. The switch positions are OFF and
TEST and the switch is spring-loaded to the OFF po-
sition. When placed in the TEST position the canopy
unlock, left wing pin unlock, right wing pin unlock and
radar CNI cool off warning lights will illuminate. The
warning lights test circuit receives power from the
right main 28 volt d-c bus.

Utility Light

The utility light is mounted above and to the left
of the RIO's instrument panel. An additional plug-
in socket for the light is provided on the upper
structure aft of the instrument panel to provide an
alternate location to illuminate the chartboard when it
is being used. This light may be changed from red to
white by rotating the lens housing. The light has an
integral on-off and intensity control. The utility light
is powered from the right main 26 volt a-c bus.

Spare Edge Lamps

Spare edge lamps are located in a spring-loaded cy-
lindrical container on the utility panelwhichislocated
in the left forward section of the cockpit.
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NORMAL OPERATION

Normal operation of the exterior lights and pilots and
RIO's interior lights are controlled by the various
switches located on the applicable control panels.

EMERGENCY OPERATION

There are no provisions for emergency operation of
the exterior or interior lighting. However, the pilots
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instrument panel and consoles, and the RIQ's cockpit
have redfloodlightsthat are poweredfroman essential
bus. These lights can be illuminated whenthe ramair
turbine is extended, by placing the respective flood-
light switches in the BRT position.

LIMITATIONS

There are no limitations pertaining to the lighting
equipment.

NAVIGATION EQUIPMENT

DESCRIPTION

The three main navigational systems on the airplane
consist of the AN/AJB-3A, All Attitude Indicating
System, the Flight Director Group (HSI and ADI), and
the Navigation-Computer System. Each of these sys-
tems provides its share of information to supply the
crewmembers adequate navigational assistance.

AN/AJB-3A ALL ATTITUDE INDICATING SYSTEM

The AN/AJB-3A All Attitude Indicating system con-
sists of the following components: (1) a three-axis
all-attitude indicator on the pilot's instrument panel,
(2) bomb control switches on the pilot's instrument
panel, (3) an interval timer on the right-hand side of
the radar operator's cockpit, (4) an amplifier-power
supply unit, (5) a two gyro reference unit, (6) a
switching rate gyro, (7) a distribution box, (8) a bomb
release angle computer, (9) a compass adapter unit,
(10) a compass controller unit on the pilot's right-
hand console and (11) a magnetic flux valve. The
AN/AJB-3A all attitude, 3 axis, stabilized platform
indicating system (figure 2-18) has two distinct func-
tions. First itfurnishesthe pilot withallthenecessary
information to perform low altitude bombing maneu-
vers. Secondly, the AN/AJB-3A systemfunctionsasa
pitch and roll stabilized directional gyro compass sys-
tem. The system alsoprovides heading, pitchand bank
signals to the autopilot and navigation computer. The
display sphere is painted to give the illusion of visual
flight. Heading is marked off in five-degree increments
along the horizontal and in 30 degree increments at
high or low pitch angles. Bank angle scale aroundthe
periphery is graduated in 10 degree increments up to
30 degrees. When the airplane isflying at pitchangles
above or below 70 degrees where changes in bank
angle actually represents changes inairplane heading,
the bank angle graduations automatically disappear
from the indicator bezel so that the pilot will think of
aileron control in terms of its effect of changing air-
plane heading rather than in terms of bankangle. The
bank graduations automatically return when the air-
plane pitch or dive angle drops below approximately
70 degrees. Use of a stabilized platform instead of

conventional gyro compass and horizon gyro, pro-
vides unlimited pitch, roll axis maneuvering without
gyro tumbling or discontinuity in pitch axis indication
during an Immelmann turn. It also eliminates large
heading errors at high pitchand bank angles, or during
continuous turns. A flag on the face of the instrument
indicates power on and off, and phase reversal. The
OFF letters disappear when power is onand phasing is
correct. The single control on the indicatorisa pitch
trim knob whichmay be used togive normal indications
for various angles of attack caused by gross weight
airspeed combinations. The limits of pitch trim ad-
justment are 6° nose down to 20° nose up. Power for
the operation of this system is supplied by the essential
115 volt a-c bus, the essential 26 volt a-c bus and the
essential 28 volt d-c bus.

COMPASS CONTROLLER

A compass system controller (15, figure 1-3) located
on the pilot's right hand console provides the necessary
controls and indication to operate the gyro-magnetic
compass system. This unit is used to select the mode
of directional gyro control, indicate compass vs.
heading data synchronization, control manual fast
synchronization, and to set up latitude compensation
slaving of the directional gyro. The controls include
the following:

a. A three-position rotary mode switch labeled
FREE, SLAVED and COMPASS.

b. A latitude compensator knob and dial calibrated
90°N - 0° - 90°S in 5° increments.

¢. A push-to-turn heading set knob which controls
the speed and direction of rotation of the output
data shaftinthe compassadapter. The speed may
be controlled from 1/2 to 10 rpm.

d. A push-to-sync button which is used to synchro-
nize the output data shaft with the magnetic
heading.

Free Mode

The Free mode is used in north and south latitudes
greater than 70° and in areas where the earth's
magnetic field is appreciably distorted. When the
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Free mode is initially selected, the magnetic heading
of the airplane must be set into the system by po-
sitioning the Attitude Director Indicator spheretothis
known heading. This is accomplished by rotating the
push to turn heading control kneb on the Compass
System Controller. The system willuge this reference
for allfollowing heading indications. Apparentandreal
drift compensation is accomplished by a differential
gynchro driven at a predetermined rate. Random
drift, which cannot be predicted, may cause small
errors in this mode. For this reason, the Free mode
should be used only when necesgary. During ship-
board operation, place the compass controller in the
FREE mode becauge of errors in the SLAVE mode
due to the magnetic influence of the ship. Toestablish
the Free mode, place the bomb control Labs-Direct
switeh in the OFF position; the mode switch in the
FREE position; the hemigphere knob to the proper
north or south latitude; and set the proper latitude in
the latitude readout window. If necesgsary, set the
ADI sphere tothe actual airplane magnetic heading, and
adjust for zero pitch attitude. Readjust the latitude
control for each 5 degree change in latitude.

Slaved Mode

In the Slaved Mode, the azimuth system is primarily
controlled by signals from the remote compasstrans-
mitter. In addition to this signal, bias signals are
supplied to compensate for drift. Because system
accuracy is not dependent upon the earth's magnetic
field, the Slaved mode should only be usedin latitudes
under T0°, and in areas where the earth's field is not
distorted. A visual indication of the synchronization
between the azimuth system and the remote compass
transmitter is provided by the Sync Indicator. To put
the computer set in the Slaved mode, place the bomb
control Labs-Direct switch in the OFF positicn and
turn the mode switch tothe SLAVE position. Allowten
seconds for automatic fast synchronization and check
the Sync Indicator for a center scale indication.
Slight deviation of the pointer from the center position
will be corrected by normal slaving. Adjust the ADI
for zero pitch attitude.

Compuss Mode

The Compass mode is considered an emergency mode
in the AN/AJB-3A system, 1t should only be used if
the displacement gyro failg, and the Slaved or Free
mode cannot be used. The Compass mode furnishes
azimuth information to other systems when the Attitude
Director Indicator is disabled. It bypasses the dis-
placement gyro completely and depends solely upon
the remote compass transmitier for azimuth infor-
mation. The Sync Indicator remains operational inthe
Compass mode, The Attitude Director Indicator is still
coupled to the digplacement gyro inthe Compass mode
and should not be used. To place the computer set in
the Compass mode, place the bomb control Labs-
Direct switch in the OFF position, and turn the Mode
switch to the COMP position.
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In the compags mode, the attitude director
indicator (ADI]) is still coupled tothe displace-
ment gyro and is not receiving magnetic com-
pass correction. Therefore, the azimuth read-
ing of the ADI may be in error and the HSI
should be used as the heading reference.

_ FLIGHT DIRECTOR GROUP

The purpose of the flight director group is to provide
an integrated display of the navigation situation of the
airplane, The flight director group consists ofaflight
director computer, the horizontal situation indicator
(HSD), and a selector panel. Although the attitude
director iIndicator (ADI) is not a component of the
flight director group, it does receive some signalz
from the flight director computer and shall be dis-
cussed along with the flight director group.

Flight Director Computer

The flight director computer is used in the instru-
mentation system, and provides navigation information
to the HSI, and steering information to the ADL. Ex-
cept for the bearing and distance display on the HSI,
all signals for the HSI, and signals for portions of the
ADI pass through or originate in the computer. The
flight director computer has no control over the 3 axis
sphere portion of the ADI. Stzering signals are com-
puted to provide the pilot with flight direction infor-
mation when flying either manually or remotely set
headings and manually selected TACAN radials. These
computed signals, together with the required flag
signals and off scale signals, are supplied bythe com-
puter tothe ADI. The steering signals are limited to
insure safe operation without affecting the inherent
performance capabilities of the airplane. The com-
puter also includes two servo computing mechanisms.
The first adds compass heading to the ground track
signal from the Nav Computer such that it can be
displayed on the course pointer of the HSI The
second mechanism, in conjunction with the first, sub-
tracts ground track from bearing to destination and
adds mapgnetic heading to the difference in order that
the command heading marker on the HSI can be po-
sitioned, Heading error is then obtained from the
control transformer in the HSI and uged together with
bank angle to compute a steering signal for display on
the vertical director pointer of the ADI.

HORIZONTAL SITUATION INDICATOR

The HSI (figure 2-19) provides the horizontal or plan
view of the aircraft with respect to the navigation
situation. It provides an integrated display of navi-
gation data from various sources and presents this
data to the pilot in a symbolic-pictorial digplay for
quick and easy assimilation. The central portion of
the display contains a compass card which displays
aircraft heading when read against the lubber line and
against which 2 command heading marker, a bearing
pointer, anda course pointer may be read for numerical
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MODE—BEARING/DISTANCE smcron PANEL |

values of magnetic bearing, course and heading. The
bearing pointer provides pictorial bearing information
to the radio facility, destination, target, or computed
way-point. The course pointer indicates the selected
TACAN, or computed course, while the course bar
(center segment of the pointer) indicatesthe aircraft's
deviation from this course as shown pictorially with
respect to the stationary miniature airplane symbol at
the center of the display. A "to-from" pointer shows
the direction along the selected course leading to the
radio facility or computedwaypoint. A heading marker
just outside the compass card indicates the selected
heading and by its angular displacement from the
lubber line, the heading error angle. Both the course
pointer and the heading marker may be set manually
by means of the course set and heading set knobs, or
remotely by means of the indicator's course command
and heading the digital counter at the lower right of
the display, while a digital counter at the lower left
indicates the distance in nautical miles to the radio
facility or computed waypoint. Four mode-of-operation
word messages are shown around the display. These
are illuminated internally to indicate the selected
operating modes.

ATTITUDE DIRECTOR INDICATOR

The attitude director indicator (figure 2-18), as used
with the flight director group, provides attitude and
heading information in all three axes simultaneously
with flight director indication. The vertical pointer
is the only pointer used in conjunction with the flight
director group, and is used in the following manner.
When the HDG, TACAN or NAV COMP mode is
selected, a steering signal for the selected heading,
TACAN radial or destination, is sent from the flight
director computer to the ADI. The vertical director
pointer on the ADI is deflected and the pilot merely
banks the airplane to center the vertical director
pointer. This enables the pilot to make anasymptotic
approach to the selected heading, TACAN radial or
tracktodestination. The vertical director pointer does
not indicate direction or displacement from the de-
sired heading, TACAN radial or destination, but
rather the corrective action required to intercept the
heading, TACAN radial or destination.

Note

In the event the ADIis inoperative the artificial
horizon on the radar scope display is suitable
for use as a standby attitude indicator.

MODE-BEARING/DISTANCE SELECTOR PANEL

The mode-bearing/selector panel (figure 2-21) is lo-
cated on the pilot's main instrument panel. The panel
contains a mode selector switch and a bearing dis-
tance selector switch. Refer to figures 2-18 and 2-19
for pointers that are used on the HSI and ADI in con-
junction with the mode and bearing distance selector
switch positions. Refer to figure 2-20 for HSI and
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Figure 2-21

ADI pointers that are used during various modes of
operation.

Mode Selector Switch

The mode selector switch is a rotary type switch with
switch positions of ATT, HDG, TACAN, and NAV
COMP. The switch is used to select the source of
information to be displayed on the HSI and ADI. The
function of each switeh position is deseribed below.

ATT - Selection of the ATT position essentially
eliminates navigational assistance from
all indicators but the bearing pointer and
distance windowonthe HSI. Allpointers
on the ADI aredeflected out of view as is
the to-from pointer on the HSI. The
heading marker and course pointer onthe
HSI will be slaved to the lubber line, and
the course bar will be centered. Except
for the function selected on the BRG/
DIST switch all that is left is attitude
display and mag. heading indication.

HDG - The HDG position activates circuitry to
assist the pilot in steering "asympto-
tically" to a new heading and holding that
heading. The desired heading should be
selected by moving the heading marker
with the HDG. SET knobonthe HSI. The
vertical director pointer of the ADI will
then deflect to indicate in which direc-
tion the airplane should be banked.
When the proper bank is establishedthe
pointer will center and remain centered
until bank angle should be decreased, at
which time it will so indicate. Thus,
when the aircraft has been turned tothe
desired heading the director pointer will
call for zero bank. When HDG position is
active, the word MAN will be illuminated
on the HSI face.
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- The TACAN position provides asymp-
totic steering to a preselected TACAN
radial provided hoth heading marker and
course pointer are set at the selected
radial onthe HSI. Under these conditions
the vertical director pointer on the ADI
will give a steering signal such that the
pointer is centered whenthe proper bank
is established to intercept the radial
(similar to steering under HDG above).
Simultaneously, the course bar of the
HSI will deflect toindicate the position of
the selected radial relativetothe minia-
ture airplane on the face of the instru-
ment, This bar will deflect at the rate
of one dot per 2 1/2° of the selected
radial with maximum deflection being 2
dots. Thus, the bar will provide an
estimate of aircraft displacement from
selected radial up to 5°. If the course
pointer ig set to the desired radial the
courgse should appear in the course
readout window. Also, in TACAN po-
sition, a to-from arrow will be present
and will indicate whether the aircraft
will be flying to or from the station on
the radial selected, The mode word TAC
will be illuminated on the HSI face when
TACAN is selected.

WARNING

When operating in the TACAN mode, the course
pointer and command heading marker on the
HSI must be aligned or an erroneous signal
will be sent to the vertical director pointer of
the ADI. This erroneous signal will centerthe
vertical director pointer indicating that a pro-
per bank angle has been establishedtointercept
the selected radial, and in reality the airplane
will actually be off course, When the aircraft
is on the selected TACAN radial and heading
with the heading marker and course pointer set
at the selected course, both the vertical di-
tector pointer (ADI) and the course bar (HSI)
will be centered. If it then becomesnecessary
to establish a crab angle (aircraft heading dif-
ferent from the selected radial) the vertical
director pointer on the ADI will indicate a
heading error. To eliminate this apparent
heading error, the heading marker should be
manually set to correspond to the newaireraft
heading. Do not expect the ADIto automatically
correct for wind drift.

NAV COMP - Effective airplanes 149403i and up the
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NAV COMP position provides naviga-
tional information from the Vertical
Director Pointer on the ADI, and the
Course Pointer, Command Hdg Marker
and course window on the HSI. The
NAV light on the HSIwill be illuminated,
All other indicators on the two instru-

ments will be deflected off scale except
the Course Bar of the HSI which will be
zerged, Assuming the proper position
information has been set into the navi-
gation computer, positioning the MODE
switch to NAV COMP supplies the fol-
lowing information:

Hdg Marker - Computed heading ta be
flown to destination in order to make
good the course shown in the course
window {wind drift included).

Course Pointer - computed magnetic
ground track being made good by the
aircraft.

Course Window - Mag coursetothedes-
tination from present position.

Vertical Director Pointer - Indicates
direction in which to bank in order to
intercept the course to destination
{similar to TAC or HDG steering).

Under a no wind condition the airplane
will be on the computed course to the
destination when the course pointer and
the heading marker are under the lubber
line. This course will also bedisplayed
in the course window, If winddrift cor-
rection ig required, the command head-
ing marker should still be held under the
lubber line, but the course pointer will
be offset by an amount equal to the drift
angle. The course window will still
agree with the course pointer and the
vertical director pointer will remain
centered as long as the airplane is on
the computed course with wings level.

Bearing/Distance Selector Switch

The bearing/distance selector switch is a three-po-
sitiontoggle switeh with switch positions of NAVCOMP,
ADF and TACAN. The NAV COMP position of the
switch is inoperative and will not be discussed. The
ADF, TACAN, and NAV COMP positions functions as
described below.

ADF

TACAN

- With the bearing/distance switch in
ADT position, the bearing pointer ofthe
HSI will point at the magnetic bearing of
the UHF signal being received. Simul-
taneously, the UHEF mode word will be
1it on the HSI instrument if the instru-
ment lights are turnedup. Thedistance
window will be covered.

- Selecting the TACAN position of the
bearing/distance switch will light the
mode word TAC on the HSI. It will also
cause the bearing pointer toindicatethe
mag. bearing to the selected TACAN
station, and will activate the distance
measuring capability such that the nan-
tical mileage tc the TACAN station
appears in the distance readout window.
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NAV COMP - Effective airplanes 149403i and up the
NAV COMP position on the Brg/Dist
switch displays magnetic bearing to se-
lected destination on the bearing pointer
of the HSI, and distance tothedestination
in the mileage window, The word NAV
will be illuminated on the HSI face,

It should be noted that simultaneously ADF and TACAN
steering canbe achieved by setting the bearing/distance
switch to ADF and the mode switch to TACAN, ADF
bearing willthen be available onthe bearing pointer and
TACAN steering will be reflected by the vertical direc-
tor pointer and the course bar. The mode words TAC,
UHF, and MAN will not be illuminated on the face of
the HSI unless the instrument lights are turned om,

NAVIGATION-COMPUTER SYSTEM

The AN/ASN-39A navigation computer is installed in
airplanes 149408i and up. Itisagreat circle computer
and consists of a control panel and amplifier. The
computer system makes the following dead reckoning
computations during flight:

a. The latitude and longitude of the present position
of the aircraft, which is displayed on the com-
puter-control.

b. The aircraft ground track angle, relative to true
heading.

c. The great circle distance from the present base,
as selected,

d. The great circle bearing to the preset target or
preset base, as selected, relative totrue heading.

Computer Control Panel

All airborne operating controls for the navigation com-
puter are located on the computer control panel {16,
figure 1-5) in the aft cockpit. By means ofthis unit the
crewmembers sets in wind, variation and target and
base position inputs, and reads out his present po-
sition, The controls and their functions are as
follows:

Function Switch

The function switch is a five position rotary switch
whose positions are marked OFF, TARGET, BASE
STBY, and RESET.

OFF - Remove all power from navigation com-
puter.

TARGET - When the switchisinthe TARGET position,
the range totarget, groundirack relativeto
true heading, and course angle (bearing)re-~
lative to true heading will be displayed on
the BDHI, HSI, and ADI.

BASE - When the switch is in the BASE position,
the range and bearing output will be dis-
played on the BDHI, HSI, and ADI.

STBY - In this position only filament power is sup-
plied to the computer amplifier, and the
latitude and longitude integrator channels
of the system are inoperative,

Volume I
Section Il

RESET - In this position the latitude and longitude
of the base, alternate target, or return
point can be set into the system. Placing
the switch in the RESET meode will cause
the original set in coordinates to be last.
A restriction on the selector switch pre-
vents accidental switching to the RESET

position.

Wind Velocity Control Knob

The wind velocity control knob is used to manually
insert the wind velocity affecting flight into the system
and is displayed on the wind velocity counter.

Wind from Control Knoh

The wind from control knob is usedto manually insert
the true wind direction. The true wind direction is
expressed as an angle measured clockwise from true
north, and is presented in degrees on the wind from
counter,

Magnetic Variation Control Knoh

The magnetic variation control knobis used to manually
ingert the magnetic variation angle into the system.
The magnetic variation is the angular difference be-
tween true north and magnetic north, and is not a
constant but varies over the face of the earth. The
magnetic variation is displayed in degrees on the
variation counter.

Poasition Latitude Control Knob

This knob is initially used to manually insert the base
latitude into the system, thereafter, itisusedto insert
the present position latitude as required. The base
latitude is not displayed anywhere during flight, a
memory of this ordinate is retained by the system so
long as the function switch is not turned to RESET,
The position latitude counter continuously indicates
the aircraft latitude in degrees and minutes during
flight.

Pasition Longitude Control Knob

The position longitude control knob functionsthe same
ag the latitude control knob described above,

Target Latitude Control Knob

The target latitude control knob is used to manually
insert the target or destination latitude into the system,
This information is displayed target latitude counter
in degrees and minutes.

Target Longitude Control Knob

The target longitude control knob functions the same
as the target latitude control knob desecribed above,
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NAVIGATION COMPUTER DISPLAYS

The navigation computer information is displayed on
the HSI, and ADI in the forward cockpit, and on the
BDHI in the aft cockpit.

FWD Cockpit Displays

To display navigation computer information onthe HSI
and ADI select the NAV COMP position on the mode
switch and the NAV COMP position on the bearing/
distance selector switch ofthe mode-bearing/distance
selector panel. The displayed information is as
follows:

1. Bearing to target or base displayed onthe bear-
ing pointer of the HSI.

2. Ground track displayed of the course pointer of
the HSI.

3. Distance to target or base displayed on the dis-
tance counter on the HSI.

4, Command heading (the heading the pilot must fly
to align the bearing and course pointers) dis-
played on the heading marker of the HSI.

5. Steering information to fly an asymptotic ap-
proach to the command heading displayed onthe
vertical pointer of the ADI.

To fly the aircraft directly to the target or base turn
the aircraft until the vertical pointer on the ADI is
centered. Keep the vertical pointer centered by
changing the heading and bank of the aircraft. The
heading marker will rotate to the lubber line and the
vertical pointer on the ADI will be deflected from
center. As long as the mode selector switch on the
mode-bearing/distance selector panel is in the NAV
COMP position the ADI will present steering informa-
tion to the NAV COMPUTER course, the course pointer
will display ground track, and the heading marker will
display command heading to the nav computer course.
The bearing/distance switch on the mode-bearing/
distance selector panel can be switched to any other
function without interruptingthe NAV computer display
on the  ADI. It only removed the NAV computer
bearing and distance displays from the HSI.

AFT Cockpit Displays
To display navigation computer information on the

BDHI, select the NAV COMP position on the CNI-NAV
comp switch. The displayed informationis as follows:
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1. Bearing to target or base displayed on the #1
needle of the BDHI,

2, Ground track displayed on the #2 needle of the
BDHI.

3. Distance to target or base displayed on the
range counter.

NORMAL OPERATION

Operation of the AN/AJB-3A All Attitude Indicating
System and Flight Director Group is found inthe per-
tinent preceeding paragraphs. To operatetheNaviga-
tion Computer, dial in the magnetic variation, wind
velocity, wind direction, target latitude and target
longitude in the respective counter. Place the Func-
tion switch in the RESET position. Depressand rotate
the Position Latitude and Position Longitude control
knobs to set the latitude and longitude of your destina-
tion in the counters. If the destination differs from
the present position, place the Function switch in
STBY and set the Position Latitude and Position Longi-
tude counters to the present position. If the engines
have not been started, turn the Function switch OFF,
start the engines, and turn the Function switch to
STBY. After take-off and airspeed reaches 160 knots
CAS place the Function switch to TARGET. This will
result in system outputs of range to target, ground
track relative to true heading, and course angle (bear-
ing) relative to true heading. Upon completion of
mission over target, place the Function switch to
BASE. This will orient the system range and bearing
output to the previously selected destination.

EMERGENCY OPERATION

There are no provisions for emergency operation of
the exterior or interior lighting. However, the pilots
instrument panel and consoles, and the RIO's cockpit
have red floodlights that are powered froman essential
bus. These lights can be illuminated when the ram
air turbine is extended, by placing the respective
switches in the BRT positions.

LIMITATIONS

There are no specific limitations pertaining to the
operation of the navigation equipment.

OXYGEN SYSTEM

DESCRIPTION

A liquid oxygen (LOX) system consisting of aten liter
capacity vacuum insulated container, build-up coils,
check valves, vent valves and quantity gages is pro-
vided on the airplane. The system is designed to
manufacture and deliver gaseous oxygen to the crew
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at a continuous rate of up to 120 liters per minute at
60 to 90 psi. The liquid oxygen is stored in a double-
walled vacuum container. From the container the
liquid oxygen flows to the build-up coils which are
predetermined lengths of tubing wrapped around the
outside bottom of the container. When the liquid flows
through the build-up coil it absorbs heat from the
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surrounding area and gasifies, The gagified oxygenis
now increased in pressure to assure a 40 to 90 psi
pressure to the regulators if they should demand it.
From the build-up coils the oxygen now flows into the
warm-up plate located in the rear cockpit aft of the
ejection seat. The warm-up coils will further gasify
the oxygen and warm it up to a temperature no colder
than 20°F under the cockpit temperature. From the
warm-upplate the oxygen is now ready for crewmember
consumption. A systemreliefvalve set at 110 psi vents
excessive pressures that may occur duetothe boil-off
of the LOX when the system is not being used. A blow
out patch in the oxygen container provides added
safety if a relief valve should fail., An electrical
capacitance type indicator provides the pilot and
RIO with an accurate means of determining the amount
of LOX remaining at any time. Anoxygen low warning
light operated by the indicator circuit and located on
the telelight panel alerts the pilot when the liquid
oxygen supply is reduced to one liter.

OXYGEN SUPPLY LEVERS

A two-position ON-OFF oxygen supply lever is located
on a panel in each cockpit. The pilot's supply lever
{2, figure 1-2) is located on the aft end of the left con-
sole., The RIQ' s supply lever (2, figure 1-6) i3 mounted
on the utility panel which is locatedinthe left forward
section of the cockpit.

OXYGEN QUANTITY GAGE

An oxygen quantity gage is located in each cockpit
which reads 10 liters maximum. The pilot's oxygen
gage (10, figure 1-2} is located on the forward end of
the left console, The radar cbserver's oxygen gage
(2, figure 1-6) is mounted on the utility panel which is
located in the left forward section of the cockpit.

OXYGEN REGULATOR

The oxygen breathing regulator is personnel mounted
and is used both in the inflight and bailout or emer-
gency conditions. The regulator is so designedthat with
an inlet pressure of 40 to 90 psig it will deliver 100%
oxygen automatically to the user, betweenthe altitudes
of U to 50,000 feet. In addition, the regulator in-
corporates automatic safely pressure build-up fo a
maximum of 2 inches of water below 35,000 feet and
automatic pressure breathing for altiludes above
35,000 feet and is designed to integrate withthe A13'A
oxygen breathing mask.

EMERGENCY OXYGEN

Emergency oxygen is stored in a cylinder located in
the upper half of the survival kit container. The
emergency oxygen cylinder is a coil assembly con-
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structed of steel tubing closed at both ends with a
volume of 100 cubic inches. The cylinder isnormally
charged to 1800 PSI and supplies gaseous oxygen in
emergencies for breathing purposes and suit pressuri-
zation. The flow of oxygen from this coilis controlled
and regulated by the pressure reducer manifold which
ig actuated either manually or automatically, The
pressure reducer manifold is located within the sur-
vival kit and is attached to the forward left corner of
the upper half of the container. It is used to reduce
the oxygen pressure within the emergency oxygen
eylinder to 65+ 15 PSI with a flow up to 140 LPM.
Components of the manifold include a toggle arm,
pressure gauge, relief valve, filler valve, and safety
plug. When the toggle arm of the manifold is in the
cocked position, flew of oxygen from the emergency
oxygen cylinder is prevented by action of the pressure
reducer valve within the manifold. When the toggle
is tripped, emergency oxygen flows through the mani-
fold at a reduced pressure to the suit controller and
intermediate block for suit pressurization and breath-
ing purposes. The relief valve attached to the mani-
fold prevents excessive pressure build-up in the sys-
tem when manifold pressure regulation fails. The
emergency oxygen filler valve is accessible thirough
a hold in the upper half ofthe container which permits
ease of servicing and the safety plug of the manifold
prevents excessive pressure within the emergency
oxygen cylinder due to over-gervicing or thermal
expansion. A pressure gauge attached tothe pressure
reducer manifold provides pressure indication forthe
cylinder and is visible through aholeinthe kit cushion.

Emergency Oxygen Manval Release Ring

The emergency oxygen manual relsase ring (figure
2-T) is located on the left forward end of the survival
kit container, The ring is colored green and is in the
ready position during all normal flight conditions.
When emergency oxygen is needed for breathing the
release ring is pulled from the kit to actuate the
emergency oxygen. The ring when pulled separates
from the kit after the emergency oxygen has actuated,

NORMAL OPERATION

Operation of the Oxygen system consists of turningthe
oxygen supply lever from OFF to ON,

EMERGENCY OPERATION

Emergency oxygen is obtained by pulling up on the
cmergency oxygen manudl release ring until the ring
separates from the seat.

LIMITATIONS

There are no limitations pertaining to the operation of
the oxygen system.
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PITOT STATIC SYSTEM

DESCRIPTION

A conventional pitot static system is used in the air-
plane with a single pitot tube located near the top of the
vertical fin and two static ports located one on each
side of the aft part of the radome. The purpose of the
pitot static system is to supply both impact (pitot) and
atmospheric (static) pressure to various instruments
and system components, The pitot static system is
composed of two separate systems. The pitot system
obtaing its pressure through one source and the static
system through two sources. Both pressures may he
utilized by the same instruments but at notime do the
pressuresintermingle. Theheating element ofthe pitot
tube is pilot cperated by the pitot heat switch located
on a panel on the pilot's right console {figure 1-4).
Both pitot and static pressures are supplied to air-
speed pressure switches that retract the flaps at
230+ 5 knots, cut out the emergency generator at
195 + 5 knots, and actuates the rudder feel systemand
aileron rudder interconnect (ARI) system at 235 & 10

knots accelerating and 220 + Sknots decelerating. The
pitot and static pressures are also directed to the
central air data computer where they are calibrated
and corrected (static pressure only) and then sent out
to the various instruments and systems requiring pitot
static pressures.

NORMAL OPERATIONS

Operation of the pitot-static system consist of turning
the pitot heat switch ON and OFF as necessary.

EMERGENCY OPERATION

There are no emergency operations pertaining to the
pitot static system.

LIMITATIONS

There are no limitations pertajning to the pitot static
system.

PNEUMATIC SYSTEM

DESCRIPTION

The function of the 3000 psi pneumatic system (figure
2-22) is to provide high pressure air for operation of
the following eight normal and emergency subsystems:

. EMERGENCY SYSTEMS NORMAL SYSTEMS

" Canopy Canopy
Landing Gear Extension Nose Gear Strut Exten-
sion
Wheel Brakes Wind-Driven Turbine
Extension

Flaps
Flooding Doors

Air supplied from the 1Tth stage of the engine com-
pressors is used for maintenance of a constant inlet
pressure at any altitude and is compressedto 3000 psi
by the hydraulically operated air compressor and
maintains the air bottles at 3000 psi. A solenoid-
operated shutoff valve in the hydraulicline tothe com-
pressor motor is controlled by & pneumatic pressure
switch cutting hydraulic pressure to the compressor
when air presgure is 3100 +100 -50 psi and opening the
hydraulie line when air pressuredropsto 2750 + 50 -0
psi. The air compressor discharges into a manifold
which contains the air drying equipment, ground charg-
ing valve, relief valve, ground charging pressure gage
and a pressure transmitter for the cockpit gage.
The manifold then branches to individual air bottles
with check valves installed in each of the pneumatic
operated systems, The air bottles are installedinthe
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component systems to preclude loss of the systemdue
to engine or pneumatic pump failure. The branch
systems are isolated from return flow to manifold by
the check valves. Reverse flowintothe compressoris
prevented during ground charging by a check valve in
the manifold between the compressor and ground
charging valve.

PNEUMATIC PRESSURE INDICATOR

The pneumatic pressure indicator {28, figure 1-4} is
mounted on the pedestal panel and operates in con-
junction withthe pneumatic pressure transmitter which
is located inthe engine accessories compartment. The
indicator has a range of 0 to 5000 pounds with cali-
brations of ¢ to 50 and readings multiplied by 100.
The normal system pressure reading on the cockpit
indicator ranges from 2650-3300 psi due to pressure
transmitter and pressure gage tolerances.

NORMAL OPERATION

Normal operation of the pneumatic system is accom-
plished automatically when the engines are running
or by the application of external pneumatic power. A
check of the pneumatic system cockpit pressure in-
dicator or the basic system pressure gage denotes only
the pressure in the manifold supply line. Operating
pressures for the emergency subsystems are indicated
by their individual pressure gages. To de-activate
the air compressor, pull out Pneu, System Control cir-
cuit breaker on the No. 2 Circuit Breaker Panel.
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EMERGENCY OPERATION

There is no emergency operations of the pneumatic
system air compressor. However, all the normal and
emergency systems have air storage bottles that assure
adequate air pressure to the individual pneumatic sub-
systems. Operation of the normal and emergency sub-
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systems is discussed under the applicable individual
systems.

LIMITATIONS

The normal pneumatic system pressure as readonthe
cockpit indicator is 2650 to 3300 psi.

SPEED BRAKES

DESCRIPTION

The hydraulically operated speed brakes are mounted
on the underside of the inboard wing panels and are
hinged on the forward side permitting the brakes to
open downward. The speed brakes are controlled
from a switch on the throttle grip and may be po-
sitioned at any point in their travel. Due to the con-
struction of the selector valve, the speed brakes will
not close following a hydraulic pressure failure unless
the emergency speed brake switch located on the left
console is placed in the RETRACT position. Thisde-
energizes a solenoid bypass valve to block the speed
brake open and speed brake close lines from the se-
lector valve and connects both sides of the cylinders
to return. Air loads will then close the speed brakes
to the trail position. Effective airplanes 148412h and
150406L and UP, a different speed brake selector
valve has been incorporated in the airplane, This
valve operates differently than the old valve, except
that placing the emergency speed brake switch in the
RETRACT position will result inthe speed brakes being
hydraulically closed. The emergency speed brake
switch on these airplanes is only useful in the event
of a failure of the throttle mounted speed brake switch.
The basic utility hydraulic system is used to operate
the speed brakes.

SPEED BRAKE SWITCH

The speed brake switch (9, figure 1-2) on the throttle
grip has three positions: IN, STOP and OUT. The
STOP position is the normal position of the switch.
Only the OUT position of the switch is momentary.
Placing the switch in the OUT position will operate
the speed brakes toward the extend position. Whenthe
switch is released, it will returntotheSTOP position.
The STOP position de-energizes the selector valve and
blocks all ports giving a hydraulic lock for holding the
speed brakes in any desired position. Selecting the
IN position of the switch will close the speed brakes
flush with the wing. The speed brakes will take four
seconds to fully open and four seconds to fully close.
The switch receives power from the right main 28
volt d-c bus.

Note

The STOP position of the speed brake switch
may not hold the speed brakes completely
closed. This will be noted by the illumination
of the "Speed Brake Out" light. If thisoccurs,
position the speed brake switch to IN and
leave in that position.
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OVERRIDE SAFETY SWITCH

On airplanes 148363f thru 148411h and 148413h thru
149474k, a deck operated, two-position, safety switch
marked SAFE and NORMAL, is located in the right
wheel well under a panel marked SWITCHES, Ground
Fueling Check, and Speed Brake Disabling. The
switch is provided for overriding the cockpit switch
that controls the selector valve. The SAFE position
of the switch extends the speed brakes and prevents
energizing the selector valve from the cockpit. This
switch is provided for protection of personnel working
in the speed brake well. The NORMAL position of the
override switch permits normal speed brake operation.

Note

Speed brake safety switch should be checked for
NORMAL position prior to flight. Ifthe switch
is in the SAFE position, speed brakes will be
inoperative.

SPEED BRAKE OUT LIGHT

An amber "Speed Brake Out"indicator light (19, figure
1-3) located on the caution lights panel willilluminate
when either or both of the speed brakes are not fully
closed.

Note

Speed Brake Out light does not light the Master
Caution light.

NORMAL OPERATION

Normal operation of the speed brakesis accomplished
through the three positionthrottle mounted speed brake
switch. The IN position retracts the speed brakes, the
OUT position extends the speed brakes, and the STOP
position holds the speed brakes in any intermediate
position. A "Speed Brake Out" light on the warning
lights panel will be illuminated anytime the speed
brakes are in any position other than closed.

EMERGENCY OPERATION

Should the selector valve or the utility hydraulic
system fail, and the speed brakes are extended, they
may be retracted by placing the emergency speed brake
switch on the left console to the RETRACT position.
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This allows air loads to clese the panels to a trailing
position. On airplanes 148412h and 150406L and UP
the speed brakes will automatically close in the event
of an eleetrical failure. In the event of a hydraulic
failure the speed brakes will close by placingthe throt-
tle mounted speed brake switch to the IN position. If
a failure occurs in the throttle mounted speed brake
switch, the speed brakes can be closed by placing the
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emergency speed brake switch in the RETRACT
position.

LIMITATIONS

There are no specific limitations pertaining to the

operation of the Speed Brakes,

TOW TARGET SYSTEM

DESCRIPTION

The Del Mar tow target equipment consists of a com-
bination tow reel/fixed boom launcher, control box, and
target. The control box normally mounts adjacent to
the starboard side of the RIO's seat and the reel/
launcher suspends from the center line AERQ 27A rack
of the aircraft.

REEL/LAUNCHER

The AERQO 43LM is the AERO 43L reel/launcher
modified with a short fixed launcher boom which
eliminates the necessity of launcher rotation for target
launch and recovery. The ARRO 43LMis poweredby a
variable pitch wind driven turbine and may carry
28,500 feet of 0.045inch constant diameter wire. Wire
diameter of 0.051 inches or greater may be used with
propartionally less footage.

CONTROL BOX

The reel/launcher control box may be mounted adjacent
to the RIO’s seat or other accessible location, and has
all theinstruments and switches reguiredto control and
monitor tow reel functions, The instruments indicate
turbine pitch and revolutions per minute, a2nd a counter
indicates feet of tow wire deployed. Switches include
a master switch which controls electrical powertothe
reel, a cable drum brake switch, a turbine piteh con-
trol switeh to select reel-out or reel-in turbine rpm,
and a cable cutter switch,

TARGETS

The AERO 36, AERO 36A and AERO 42 IR targets may
be utilized for subsonic flights only. These targets
congist of a streamlined pressed fiber shell body with
four expanded polystyrene fins. The canted fins cause
the target to rotate approximately 0.35 rpm per knot
TAS. The AERQ 42 target is capable of carrying four
infrared {flares which attach to thetarget near the root
of the tail fing, These flares can be activated by the
towing aircraft or the attacking aircraft using a 1020
cps UHF tone generator. The flares are ignited hy
means of a UHF receiver, a stepping relay, and self-
contained batteries. The flares may be preselected
prior to flight to fire singly, in pairs, or in a four-
flare salvo.

NORMAL OPERATICN

Refer to Flight Procedures, Section IV, Volume II -
Operating Procedures.

EMERGENCY OPERATION

Refer to Flight Procedures, Section IV, Volume II -
Operating Procedures.

LIMITATIONS

Refer to Flight Procedures, Section IV, Volume II -
Operating Procedures.

WING FOLD SYSTEM

DESCRIPTION

Each outer wing panel is folded upwardand inboard by
a4 conventional hydraulie actuator that receives hy-
draulic pressure from the utility hydraulic system, via
the landing gear down lines. A hand operated locking
system is installed in the airplane to lock wing pins in
hinge fittings when wings are spread. A flat flush
mounted control lever {10, figure I-3) located on the

right console in the pilot's cockpit is connected by push
rods and push-pull cables toapinlockingdevice in the
wing fold area, Pulling UP on the lever unlocks wing
pins, cxtends warning flags onthe upper wing surfaces,
illuminates an amber L. Wing Pin Unlock and R, Wing
Pin Unlock warning ‘lights in both cockpits and
energizes the wing fold and spread switch. Wing fold
is actually accomplished by a two-position toggle switch
that is located underneath the wing pin release lever
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and is exposed when the lever is raised. The switch
is marked FOLD and SPREAD. As an added safety
precaution, the wing fold hydraulic circuit receivesits
hydraulic pressure from the landing gear down pres-
sure line; this will prevent pressurizing the wing fold
circuit when the landing gear is UP, The wing fold and
spread switch receives power from the left main 28
volt d-c bus. The warning lights are operated off of
the essential 26 volt a-¢ bus. On some airplanes the
wing pins are released by pulling up on a control
handle that juts out of the wing fold panel. The wing
fold swich on these airplanes is located immediately
forward of the pin pull handle. The wing pin pull
handle, and wing fold switch operatesthe same controls
as the previously described wing pin uplock lever and
wing fold switch. When folding or spreading the outer
panels, ovserve the following precautions:

a. Jury struts removed.

b. Do not fold or spread wings broadside of the blast
of an aircraft's engines.

c. Donot fold or spread wings in winds over 60 knots.

NORMALOPERATION

Normal operation consists of fclding and spreading the
wings and is accomplished through the wing fold panel
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located on the left console, To fold the wings, pull
UP on the wing pin lock lever, and place the wing fold
switeh in the FOLD position. Tospreadthe wings, re-
maove the jury struts, and place wing fold switch in the
SPREAD position. After the panels have spread and
pins have extended, push DOWN on the wing pin lock
lever. Red warning flags which are attached to the
wing pin locks will be flush with the wing skin if the
wing pin locks are fully inserted, The warning flags
will extend above the wing surface,inboardofthe wing
fold line, when the wing pin locks are not inserted.
When the wing pin locks are fully inserted the "L.
Wing Pin Unlock™ and "R. Pin Unlock"™ warning light
will be extinguished.

EMERGENCY OPERATION

There is no emergency operation pertaining to the
wing fold system.

LIMITATIONS

Whenever the aircraft is parked or towed with wings
folded, jury strutswill beinstalled. Taxiing with wings
folded and jury struts not installed will be held to a
minimum. Aboard ship, jury struts will be inserted
anytime wings are folded.
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DESCRIPTION

The following servicing data is provided to lend
assistance in the event the airplane lands ata strange
field, and/or the maintenance crews are unfamiliar with
the aircraft. See figure 3-1 for servicing points.

FUELING

Access door 26R

All tanks may be serviced simultaneously through the
pressure fueling connection. Electrical power must be
applied to open the fuel level control valves. The fuel
level control valves are opened by placing the ground
fueling switch in the left wheel well to the REFUEL
position.

REFUELING PROCEDURE

Engines Off With Electrical Power

1. External a-c power - CONNECTED
2. Refuel selection switch - SET AS DESIRED
3. Attach fueling nozzle
4. Ground fueling switch - REFUEL
The ground fueling switchis only effective with
engine master switch off.

Engines Off Without Electrical Power

Prior to shutdown:

1. Refuel probe circuit breaker - PULL (if acces-
sible)
If RIO is aboard, pull refuel probe circuit
breaker (if desired) to prevent the extension of
the refuel probe.

2. Refuel probe switch - REFUEL
Placing the refuel probe switchinthe REFUEL
position will condition the fuel system for
refueling.

3. Throttles - OFF

4. When generators drop off the line (approximately
53% rpm):
a. Engine master switches - OFF
Placing the engine master switches off after
the generators drop off the line will prevent
the motor operated fuel level shutoff valves
from closing.
5. Refuel probe switch - RETRACT
6. Refuel probe circuit breaker - IN (if previously
pulled)
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SERVICING POINTS miRes.

PITOT AND STATIC DRAINS

\ TURN-AND-SLIP DRAIN
: BRAKE ACCUMULATOR
PITOT AND STATIC DRAINS \ IFF CODER
LIQUID OXYGEN FILLER VALVE £\
ACCESS DOOR 16 ; I
Service with Liquid Oxygen J
BEG s R ACCUMULATOR, UTILITY SYSTEM

— W RESERVOIR, UTILITY SYSTEM

ACCESS DOOR 23
Service with Hydraulic Oil
Mil H5606

BASIC PNEUMATIC SYSTEM
ACCESS DOOR 28R

FUELING CONNECTION

RNAL ELECTRICA
ACCESS DOOR 26R EXTE L POWER

ACCESS DOOR 261

AIR COMPRESSOR
Service with Lubricating Oil
Mil L6085

ENGINE OIL TANKS
ACCESS DOOR 81R & 81L
Service with Lubricating Oil
Mil L7808

STRUT
TIRE
ACCUMULATOR SYSTEM NO. 1
RESERVOIR SYSTEM NO. 1
Service with Hydraulic Oil

Mil H5606

STRUT

TIRE

ACCUMULATOR SYSTEM NO. 2
RESERVOIR SYSTEM NO. 2
Service with Hydraulic Oil

Mil H5606

IMPINGEMENT STARTER CONNECTION

ACCESS DOOR 120
ARRESTING GEAR CYLINDER

(UPPER FUSELAGE)
ACCESS DOOR 58

THE MAIN AND AFTERBURNER FUEL CONTROLS
DRAG CHUTE MUST BE ADJUSTED FOR SPECIFIC DENSITY OF

ACCESS DOOR 107 THE FUEL BEING USED.

AUTHORIZED FUELS

ASHORE | MIL J.5624 JP-4, JP-5
AFLOAT | MIL J.5624 JP-5 _
" EMERGENCY| MIL F-5572 AVGAS

FDB-1.1-301

Figure 3-1
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Engines Operating

1. Refuel probe circuit breaker - PULL (if acces-
sible)

If RIO is aboard, pull refuel probe circuit
breaker (if desired) to prevent the extension of
the refuel probe.

2. Refuel probe switch - REFUEL
Placing the refuel prove switchinthe REFUEL
position will condition the fuel system for re-
fueling.

AUTHORIZED FUELS
Ashore - MIL-J-5624 JP-4 or JP-5

Afloat - MIL-J-5624 JP-5
Emergency - MIL-G-5572B AVGAS 115/145

Note
The main and afterburner fuel controls must be

adjusted for the specific density of the fuel used
before operating engines.

HYDRAULIC SYSTEM

Power Control Systems 1 and 2 and the Utility Hy-
draulic systems are serviced with MIL-H-5606.

Tank Capacities POSITION
Power Control No. 1 -
1.23 U.S. Gallons Left Wheel Well

Power Control No. 2 -
1.23 U.S. Gallons
Utility -
2.22 U.S. Gallons

Right wheel well

Access door No. 23

ENGINE LUBRICATING OIL

Engine lubricating oil systems are serviced with
MIL-L-7808C.

Access doors 81R and 81L.

(2 Systems) capacity, 6.3 U.S. Gallons each J79-2
(2 Systems) capacity, 5.3 U.S. Gallons each J79-8

Tanks must be checked and filled to capacity not
sooner than 15 min., nor longer than 30 min. after
engine shutdown.

ARRESTING GEAR CYLINDER

Access door No. 58 (upper fuselage).

Service with MIL-H-5606 Hydraulic fluidand cleandry
air or Nitrogen.

Pressure is shown on arresting gear instruction plate.

Volume | .
Section Il

LANDING GEAR STRUTS

Service with MIL-H-5606 Hydraulic oil.
Inflate with Nitrogen or clean dry air.
Nose Gear - To pressure and dimensions indicated
by chart on nose gear strut.
Main Gear - To pressure and dimensions indicated
by chart on main gear struts.

To determine the necessity of servicing the maingear
struts, check strut gage located at top of strut (if the
needle is in the black area, the strut extension and
pressure are within limits).

AIR COMPRESSOR

Service with MIL-L-6085 Lubricating oil.

OXYGEN SUPPLY

Access door 17
Service with liquid oxygen MIL-0-21749

BASIC PNEUMATIC SYSTEM

Access door 26R
Charge to 3000 psi air

TIRES
ASHORE AFLOAT
Nose (Take-off G.W. under
42,000 lbs.) 100 psi 300 psi
(Take-off G.W. 42,000
1bs. to 49,500 1bs.) 125 psi
(Take-off G.W. over
49,500 lbs.) 150 psi
Main (Take-off G.W. under
42,000 1bs.) 2175 psi 425 psi
(Take-off G.W. 42,000
1bs. to 49,500 1bs.) 340 psi
(Take-off G.W. over
49,500 1bs.) 3175 psi
Y
| _CAUTION 1

All tires will be serviced with Nitrogen only.

DRAG CHUTE

Serviced through access door No. 107.
SHIMMY DAMPER

Service with MIL-H-5606 Hydraulic fluid.

3-3
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STARTING REQUIREMENTS

DESCRIPTION

The turbine impingement starting for the F4H-1 air-
plane requires external power for 28 volt d-c, 115/
200 volt 3 phase, 400 cycle a-c and a compressed air
source which will supply a minimum of 110 1b./ min.
of air at 50 pounds pressure at anambient temperature
of 60°F. The external a-c power receptacle (figure
4-2) is located through access door No. 26L. The
compressed air and d-c power receptacles (figure
4-2) are located through access door No. 120. The
auxiliary power units that are most frequently used
are the BUWEPS CP-5 (RCPP-105) (1 unit) or the
Douglas GTC 85 (2 units)..

BUWEPS CP-5 UNIT (RCPP-105)

The UWEPS CP-5 (RCPP-105) unit supplies115/200
volt a-¢, 28 volt d-¢, and sufficient compressed air
(236 1b./min. @ 78 psi) to meet all external power
requirements from a single unit.

SUBSTITUTE STARTING UNITS

In the event the preferred starting unit (RCPP-105)
is not available, substitute starting units will have to
be employed. No substitute starting unit(s) deliver
the necessary high pressure air required to start the
engine by the normal procedure. When substitute

1. o e

ACCESS
DOOR 26L

EXTERNAL 115/200 VOLT
3 PHASE 400 CYCLE a-c
CONNECTION

Figure 3-2

3-4

EXTERNAL POWER REQUIREMENTS (S8

starting units are used, the engine rpm buildsup very
slowly, and will often hang between7and10%. A nor-
mal start procedure under these circumstanceswould
produce an EGT of over 700 °C and at times over 800°C.
Therefore, a starting technique has been developed
which will enable you to perform a start without over-
tempting the engine even though the starting unitsare
not delivering the required air pressure. The pro-
cedure for starting an engine with substitute starting
units, and a list of substitute starting unitsis contained
in the NATOPS Essential Checklist, NAVWEPS 01-
245FDB-1B.

STARTER AIR
Access door No. 120
A 5.5:1 pressure ratio (138 lb./min. @ 81 psi) gas

turbine compressor unit, RCPP-105 or equivalent
is desired.

EXTERNAL ELECTRICAL POWER

Access door No. 26L

115/200 Volt 3 Phase, 400 Cycle a-c and 28 volt d-¢
external power is normally supplied by a RCPP-105
external unit.

An AN3430 plug and cable are utilized.

When substitute starting units are used, a-c and d-c

power may have to be supplied by anadditional elec-
trical power unit.

28 VOLT d-c PLUG

ACCESS
DOOR 120

EXTERNAL CP-5 CONNECTOR

. or DOUGLAS K4449271

Ms-3106 “Y” CONNECTOR

8145-25
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DANGER AREAS

. - . .
TURBINE PLANE OF ROTATION [TEMPERATURE | /- 400%F —200°F =
. . I o’
30609F 800°F

il 1600 g
/[ 8
104
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|V£I.OCI'I'Y|
WARNING I 0 10 20 30 40 50 &0 70 80 90 100 110 120 130 140 150 160 170 180

DISTANCE FROM JET NOZZLE—FEET
AT HIGH THRUST SETTINGS,
THE DANGER AREA AROUND

THE INTAKE DUCTS MAY MILITARY POWER
EXTEND AS FAR AS FOUR I—n—n—-j
FEET AFT OF THE DUCT LIP. JOAPERATLRY 30
[ o%o°F r400TF T (200" /--100 WITH ENGINES OPERATING
/ 2005 / : ek, ABOVE IDLE RPM EAR PRO- __| 20
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| \ L ; ' GREATER THAN 5 MINUTES. |, %%
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[verociry]
10 20 30 40 50 & 70 80 90 100 110 120 130 140 150 160 170 180
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o : 104
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FROM A FORE OR AFT DISTANCE FROM JET NOZZLE — FEET
DIRECTION ONLY.
FDB-1.1-303

R

Figure 3-3
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MINIMUM TURNING RADIUS AND GROUND CLEARANCE

AIRCRAFT BEING TAXIED

UNDER HIGH GROSS WEIGHT CONDITIONS, THE TURN

IF THE SITUATION WARRANTS THE AIRCRAFT CAN BE
RADIUS SHOULD BE INCREASED TO RELIEVE SIDE LOADS PIVOTED AROUND THE GEAR BY LOCKING THE APPLI-
ON THE MAIN GEAR AND TIRES., CABLE BRAKE, HOWEVER DOING 5O SCUFFS THE
LOCKED TIRE EXCESSIVELY.
WINGS EXTENDED q
Lo LSt ~
o ~
: N WINGS FOLDED
L <
=7 \ RIGHT MAIN GEAR
7
24

NOSE GEAR

Lritetieee.,,

aesasstesen,,

—

TURNING THE AIRCRAFT WITH THE TOW BAR 90° TO
—————— - THE AXIS OF THE AIRCRAFT WILL PROVIDE THE
LS SHORTEST OVER ALL TURN RADIUS.
~
.

% WINGS EXTENDED
TN ST PR e PR L LR L S E LR L LR
\

\\ WINGS FOLDED

4 MAIN GEAR

STABILATOR P

NOSE GEAR

DO NOT ATTEMPT TO TURMN THE AIRCRAFT

() WITH THE NOSE STRUT FULLY EXTENDED.

O .
@)
B} 4

¢
I

FDB-1.1-304

3-6
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rpm drop
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starting engines
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refueling operation . .
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Hydraulic Power Supply System . . .
Description, . . . . . ., .. .. ..
emergency hydraulic power .
hydraulic pressure indicators .
hydraulic systems warning light .
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Emergency Operation .
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DEPARTMENT OF THE NAVY
OFFICE OF THE CHIEF OF NAVAL OPERATIONS
WASHINGTON 25, D.C.

LETTER OF PROMULGATION

1. The Naval Air Training and Operating Procedures Standardization
Program (NATOPS) was developed to provide a source of efficient and
sound operating procedures for each aircraft in the Navy's inventory.
Compliance with stipulated NATOPS manual procedure, being mandatory,
ensures standardization of operating procedures for each model air=-
craft throughout the Naval Aeronautical Establishment.

2. The operational information contained in NATOPS Manuals is gener-
ated by the users and is based on professional knowledge and experience
with the aircraft concerned. NATOPS Manuals contain operational in-
formation that does not appear in aircraft Flight Manuals. At the
semi-annual NATOPS conference held in Minneapolis, in August 1962, it
was recommended that the feasibility of combining NATOPS and Flight
Manual information be investigated. This would provide a single

source of all information necessary to operate any given aircraft
efficiently. To this end the S2D (S2F-3) and the F-4B (F4H) were chosen
as pilot models and a combined book called the NATOPS Flight Manual

has been written for each. These combined manuals are for evaluation
only and have been given wide distribution so that a large cross
section of users can contribute to an analysis of their relative merits
and to the merit contained in the original recommendation to combine
the information in one publication. All recipients are enjoined to
make a thorough and objective evaluation of the combined manual con-
cept and forward comments to the applicable NATOPS Coordinator prior

to April 1963. Recipients are hereby granted authority to use the com-
bined manual concerned in lieu of the applicable NATOPS and Flight
Manuals for the duration of the trial period. The termination date

of the trial period is 1 December 1963.

3. Check lists and other pertinent extracts from this publication
necessary to operations and training should be made and may be
carried in Naval aircraft for use therein. It is forbidden to make
copies of this entire publication or major portions thereof without
specific authority of the Chief of Naval Operations.

W.A. SCHOECH
Vice Admiral, USN
Deputy Chief of Naval Operations (AIR)
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Reproduction for non-military use of the information or illustrations contained in
this publication is not permitted without specific approval of the issuing service
(BuWeps or AMC). The policy for use of Classified Publications is established for
the Air Force in AFR 205-1 and for the Navy in Navy Regulations, Article 1509.

NOTE:

Page
No.

LIST OF REVISED PAGES ISSUED

INSERT LATEST REVISED PAGES. DESTROY SUPERSEDED PAGES.

The portion of the text affected by the curreat revision is indicated by a vertical line in the outer
margins of the page.

Date of Latest Page Date of Latest Page Date of Latest
Revision No. Revision No. Revision

* The asterisk indicates pages revised, added or deleted by the current revision.

ADDITIONAL COPIES OF THIS PUBLICATION MAY BE OBTAINED AS FOLLOWS:

USAF ACTIVITIES. - In accordance with Technical Order No, 00-5-2.

NAVY ACTIVITIES. - Submit request to nearest supply point listed below, using form NavWeps-140; NAB,
Alameda, Calif. ; ASD, Orote, Guam; NAS, Jacksonville, Fla, ; NAS, Norfolk, Va.; NASD, Pearl City,
Oahu; NASD, Philadelphia, Pa,; NAS, San Diego, Calff.; NAS, Beattle, Wash,

For listing of available material and detalls of distribution see NAVSANDA Publication 2002, Section VI,
Part C and supplements.
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Volume I
Flyleaf

INTERIM CHANGE RECORD

NATOPS CHANGE

INTERIM REVISION PREVIOUSLY INCORPORATED IN THIS ISSUE
NUMBER (CNO} | NUMBER (BuWeps) | INCORPORATED ON PAGES INDICATED

1 1 June 1962
1 1 August 1962

2 241

4-14

3 b-16

4 &5 5-19

6 4-6

Flyleaf 1
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—
AIRCRAFT SERVICE CHANGE SUMMARY
—~
The fellowing ASC's are of direct interest to the crewmembers and may be noted
throughout the manual:
ASC NO. TITLE SECTION
_—
——
—

Flyleaf 2
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SCOPE

As outlined in the Letter of Promulgation, the F-4B
(F4H) NATOPS Flight Manual is authorized by the
Chief of Naval Operations and is issued in conjunction
with the Naval Air Training and Operating Procedures
Standardization (NATOPS) Program. This manual.
prepared under Contract NOw 62-0383-i, is issued on
an evaluation basis for the purpose of determining the
feasibility of combining NATOPS and Flight Manual
information into a single-source publication series.
The basic intent of this three-volume concept is to
provide an all-inclusive, easy-to-use manuzal that is
consistent with the best interest of flying safety,
standardization, proficiency training, and overall
flying efficiency. Every effort has been made to pro-
vide adequate data for you, the ccllective user, to
safely and efficiently accomplish all missions within
the assigned parameters of the aircraft. However,
overall optimization of this type publicationisdirectly
proportional to user input. Your job? ; Evaluate and
Criticize.

ARRANGEMENT

The three-volume concept of this publication cate-
gorically segregates all applicable data as: De-
scriptive -- Procedural -- Classified.

Volume |- Volume I, Aircraft Systems, is sub-
divided into three sections and provides detailed

NAVWEPS 01-245FDB-1.2
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descriptive information for the aircraft, its systems
and related equipment. Section I containsinformation
relating to the aircraft in general; e.g., cockpit con-
figurations, a summary of aircraft limitations, ap-
proximate weights for various external configurations,
ete. Section II contains detailed description, normal
overation, emergency operation, and limitations for
each aireraft system; individual systems being covered
as a separate entity and presented in alphabetical
order. Section III contains aireraft servicing and
ground handling information for the pilottoadequately
monitor strange field procedures.

Volume lI- Volume II, Operating Frocedures, is
sub-divided into eight sectionsandwprovidesthe neces-
sary procedural information to safely and efficiently
accomplish all phases of flight. The titles of Sections
Ithrough VII(General, Shore Based Procedures,
Carrier Basea Procedures, Flight Procedures, Emer-
zency Procedures, Communication Procedures, and
Crew Duties) sufficiently describes their individual
scope of coverage. Most of the basic-type procedures
and thosz procedures that are peculiar to land based
operation are contained in Section II, Shore Based
Procedures. Section IIi, Carrier Based Procedures,
contains only those additional or different procedures
required for carrier operation. Section VIII, Stand-
ardization Evaluation, is primarily providedas a work-
ing-guide for F-4B Squadron Commanders and Evalu-
ators/Insfructors inthe implementation of the NATOPS
program.
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Volume lll- Volume III, Classified Supplement, is
sub-divided into two sections and an appendix. As
implied, this volume containsthe classified data neces-
sary to supplement the descriptive and procedural
information of Volumes [ and II. Appendix I contains
the charts necessary to compute performance speci-
fics for all intended misstons; this includes take- off,
climb, cruise, endurance, maximum capabilities,
descent, and landing data for the several external
configurations of the aireraft.

KEEPING THE MANUAL CURRENT

During the evaluation period, your F-4B NATOQPS
Flight Manual will be constantly up-dated through an
extremely active revision program. This program
includes the publication of Regular Revisions, NATOPS
Changes, and Interim Revisions,

Regular Revisions—= Regular Revisions will nor-
mally be prepared and distributed on a regular 90-day
cycle, beginning with the date of original issue. These
revisions are issued as formally printed changed and/
or additional pages to be incorporated into your exist-
ing manual. Generally, thisisthe more formal method
of up-dating your manual to include: production/
retrofit changes tothe equipment; outstanding NATOPS
Changes and Interim Revisions; correction of signifi-
cant errors; more recent or reviseddata; corrections
and/or improvements generated through reviews and
comments by the user and appropriate NAVY moni-
toring agencies.

NATOPS Changes~ NATOPS Changes (urgent and
routine} are promulgated by the Office of CNQOand will
be in accordance with OPNAV Instruction 3510.9,
These changes will normally be in message or letter
form to expedite safety-of-flight changes to operating
procedures. The details of these changes should be
noted on the appropriate page(s) of the manual and
logged in the applicable Interim Change Record.

Interim Revisions= Interim Revisions are promul-
gated by BuWeps and may be received as a Naval
message or on a pre-printed Flight Handbook Interim
Revision form. The purpose of these revisions is to
expedite new/revised operating limitations, restric-
tions, and other vital instructiong involving the opera-
tion of the aircraft. The detailed changes should be
noted on the appropriate page(s) of the manual and
logged in the applicable Intertmn Change Record.

Interim Change Record— The Interim Change Record,
one for each volume, is provided for the purpose of
maintaining a complete record of all interim-type
changes issued against the F-4B NATOPS Flight
Manual. Each time the manual is revised, the Interim
Change Record will be formally up-dated.to indicate
disposition and/or incorporation of previously issued
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interim-type changes, When a regular revisionisre-
ceived, the Interim Change Record should be checked
to ascertain that all outstanding NATOPS Changesand
Interim Revisions have been formally incorporated;
those not incorporated should be re-noted as applicable.

USER COMMENTS

Comments and recommendations from the collective
user are alwayswelcomed. However, during an evalu-
ation program suchasthis, your constructive ¢riticism
is urgently solicited. During the evaluation period,
there will probably be several official channels pro-
vided for your evaluation. In the interim, however,
two unofficial-type "Phantomouse' forms are pro-
vided at the end of Volume II for your on-the-spot
comments. It is planned to replenish the '"Phan-
tomouse" forms with each revision of Volume IL
It should alsc be remembered that comments of a
classified nature must be forwarded in accordance
with existing Security Procedures.

WARNINGS, CAUTIONS, AND NOTES
For your information, the following definitions apply

to the "Warnings"”, "Cautions', and "Notes" found
throughout the manual:

WARNING

QOperating procedures, practices, ete., which
will result in personnel injury or loss of life
if not carefully followed.

i CAUTION 1

Operating conditions, practices, etc., which if
not strictly observed will result in damage to
equipment,

Note

An operating procedure, condition, ete., which
it is essential to emphasize.

REVISION SYMBOL

The lines of text that were revised or added during the
current revision (as dated on the lower inboard corner
of the page} will be identified by a revision symbol in
the cutboard margin of the effected column. The re-
vigion symbol (illustrated withthis paragraph) isinthe
form of a black vertical line with the word{s} "new"
superimposed and is extended to pinpoint only those
lines of text effected.
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Section |

SECTION | — S

FDB-1.2-100
TABLE OF CONTENTS
Ground Training Syllabus. . . . . . . . . . . . . 1=1 Briefing/Debriefing, . . . . . . ... ... o et 1A
Flight Training Syllabus . . . . . . . . . . ... 1-2 Flight Test Procedures. . . . . . . . . . .. 1-6
GROUND TRAINING SYLLABUS
MINIMUM GROUND TRAINING SYLLABUS Aircraft systems and emergency procedures
The overall ground training syllabus for each activity Aircraft operating limitations
will vary according to local conditions, field facilities, ) o
requirements from higher authority, and the im- Flight characteristics
mediate Unit Commander s estimate of squadronreadi- ) ) ) ) :
ness. The minimum ground training syllabus (pilot/ Preflight inspection and line operating procedures

RIO) for each phase is set forth below:
Cabin/Pressure suit air conditioning and MK IV

Mod I pressure suit

FAMILIARIZATION, TACTICS, AND INSTRUMENTS
Ejection seat and Scott survival kit
Flight physiological training as appropriate
Cockpit procedures/checklists

F-4B NAMT pilot's course
BIT checks (RIO only)

F-4B NAMT AERO-1A AMCS course
Climb, loiter, and cruise performance

F-4B COT/WST.
Fuel management/mission planning

FLIGHT SUPPORT LECTURES AND/OR BRIEFINGS Single engine performance
J79 engine F-4B CNI equipment
F-4B air induction system NATOPS Flight Manual (open and closed book)
stressing normal and emergency procedures and
Flight controls, flaps, BLC, and AFCS aircraft/engine limitations.

1-1
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Section |

INTERCEPT FLIGHT SUPPORT LECTURES AND/OR
BRIEFINGS

Naval Air Maintenance training group instructions,
Sparrow Il missile

Naval Air Maintenance training group instructions,
Sidewinder missile

AN/APA-128 radar set group functions and computa-
tions, Sparrow III missile

AN/APA-128 radar set group computations, AAM-N
-TA misgile

AN/AAA-4 IR detectors operation procedures
NTDS/ATDS operating procedures

Tactical employment of the F-4B weapons system
Basic intercept procedures

Voice procedures

The pilot and RIO will receive detailed briefings prior
fo flying the following intercept missions:

High altitude-high Mach intercepts

Low altitude intercepts

Sparrow IlIbeam intercepts with Sidewinder reattack
Forward hemisphere intercepts

Electronic Counter-countermeasures

Air intercept control techniques and procedures -
broadcast control

Multiple intercept procedure

Missile firing procedures

WEAPONS FIRING FLIGHT SUPPORT LECTURES
Arming/de-arming procedures
Firing procedures
Safely procedures

Jettison/dump areas

MLP/CARQUAL FLIGHT SUPPORT LECTURES

Mirror landing system
Mirror landing pattern and procedures
Night landing pattern and procedures
Shipboard procedures and landing patterns
CCA procedures

WAIVING OF MINIMUM GROUND TRAINING

REQUIREMENTS

Where recent pilot experience in similar aircraft
models warrants, Unit Commanding Officers may
waive the minimum ground {raining requirements pro-
vided the pilot meets the following mandatory quali-
fications:

Has obtained a current medical clearance
He is currently qualified in flight physiology

Has satisfactorily completed the flight manual
examination

Has completed at least one emergency procedures
period in the COT/WST (if available)

Has received adequate briefings on normal and
emergency operating procedures

Has received adequate instructions on the use/opera-
tion of the ejection seat and Scott survival kit.

FLIGHT TRAINING SYLLABUS

AIRCREW FLIGHT TRAINING SYLLABUS

Prior to the familiarization phase, all pilots willhave
completed the Ground Training Syllabus previously
prescribed. A qualified instructor pilot will be as-
gigned for the first familiarization flight, The in-
structor pilot will occupy the rear seat. Dual control
aircraft should be utilized if awailable. The geo-
graphic location, local command requirements, squad-
ron migsion, and other factors will influence the
actual flight training syllabus and the sequence in
which it is completed. The number of flight hours

1-2

allocated to each subject is the command prerogative.
The specific phases of training are:

FAMILIARIZATION
Military and afterburner power takeoffs
Buifet boundary investigation
Rate of roll

Approach to stalls
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Slow flight

Acceleration run to Mach 2.0
Subsonic and supersonic maneuvering
Investigate all features of the AFCS
Formation flight

Landings with and without drag chute

TACTICS

Acceleration runs at 25,000 feet, 35,000 feet, and
45,000 feet

Pressure suit flights to combat ceilings
Zoom climb characteristics

High altitude-high Mach maneuvering

TYPE INSTRUMENTS

Basic instrument work
Tacan penetrations and GCA's

Local area round robin (day and night) ilights

AIRBORNE INTERCEPTS
Radar familiarization
Stern, 90¢° and head-on subsonic intercepts
90° and head-on supersonic intercepts
High altitude-high Mach intercepts
90" and head-on low altitude intercepts
ECCM {lights
Multiple element intercepts
Broadeast control intercepts
Sparrow IIl firing

Sidewinder firing

MIRROR LANDING PRACTICE AND CARRIER
QUALIFICATION

Slow flight
Supervised mirror landing practice

Carrier gualifications flights

Volume I
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CEILING/VISIBILITY REQUIREMENTS

In general, the following ceiling/visibility minimums
for time-in-type apply:

Time-in-Type Ceiling/ Visibility
(hr) (ft) {mi)
0-10 No ceiling/VFR
10-20 800/2; 900/1-1/2; 1,000/1
20-45 700/1; 600/2; 500/3
45 and above Field minimums

Where adherence to these minimums unduly hampers
pilot training, Commanding Officers may waive time-
in-type requirements for actual instrument flight, pro-
vided pilots meet the following criteria:

Have a minimum of 10 hours in model
Completed 2 simulated instrument sorties
Completed 2 gatisiactory Tacan penetrations

MINIMUM FLIGHT QUALIFICATIONS

Where recent pilot experience in similar aircraft
models warrant, Unit Commanding Officers may
waive the minimum flight training requirements for
basic qualifications. Minimum flight hour require-
ments to maintain pilot and RIO qualifications after
initial qualification in each specific phase will be
established by the Unit Commanding Officer. Crew-
members (pilots and RIO's) previously qualified in
model and currently assigned to non-gperational billets
will be subject to the following criteria:

Must have a standardization check with the grade of
"Conditionally Qualified” or better within the past
12 months and must have flown 10hours in model in
the last 6 months.

Must have satisfactorily completed the ground phase
of the standardization check including COT/WST
emergency procedures check (if available) and be

considered qualified by the commanding officer of
the unit having custody of the aircraft.

REQUIREMENTS FOR VARIOUS FLIGHT
PHASES

NIGHT

Not less than 10 hours in model

CROSS COUNTRY
Have a minimum of 25 hours in model
Have a valid instrument card

Have completed at least one night familiarization
flight

1-3
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AIR-TO-AIR MISSILE FIRING {PILOT AND RIQ)
Have a minimum of 15 hours in model

Have satisfactorily completed a minimum of two in-
tercept flights on which simulated firing runs were
conducted utilizing the voice procedures and clear to
fire criteria to be utilized in live firings

Be considered qualified by the commanding officer
CARRIER QUALIFICATION
Day Qualification

Have completed 10 FMLP periods and/or be con-
sidered qualified by the LSO; and have a minimum
of 50 hours in model

Night Qualification

Have completed day buildups as specified by Type
Commander; and have made a minimum of one day
touch~and-go and one day trap during the day or
night qualification

MINIMUM CREW REQUIREMENTS

The pilot and R1O (or two pilots) constitute the mini-
mum crew for the F-4B for all flights except those
special flights directly concerned with research de-
velopment, evaluation, and ferry, Unit Commanders
may authorize rear seat flights for personnel other
than pilots and RIO's provided such personnel have
received thorough indoctrination in the use of the
ejection seat and oxygen equipment, and in the execu-
tion of rear seat checklists and emergency procedures,

PERSONAL FLIGHT EQUIPMENT
In accordance with OPNAVINST 3710.7 the flying equip-

ment listed below will be worn by crewmembers
on every F-4B fiight.

NAVWEPS 01-245FDB-1.2

Anti-buffet helmet modified in accordance with cur-
rent aviation clothing and survival equipment bul-
letins

Oxygen mask

Anti-"g" suit

Fire retardant high visibility flight suit (khaki suit
may be worn in combat areas)

Ankle-high laced shoes or laced boots

MK 3C life vest

Integrated torso harness

Sheath knife

Flashlight {for all night flights)

Pistol with tracer ammunition

Flight gloves

Identification tags

An exposure suit {or full pressure suit) on all over
water flights when the water temperature is 59" For
below, or QAT is 32°F or below, or the combined
air/water temperature is 120°F or below

Approved perscnal survival kit

Other survival equipment appropriate tothe climate
of the area

Full pressure suit on all flights above 50,000
feet, MSL

All survival equipment will be secured in such a man-
ner that it will be easily accessible and will not be lost
during ejection or landing.

BRIEFING/DEBRIEFING

BRIEFING

A briefing guide or syllabus card, as appropriate, will
be used in conducting the briefing. Each crewmember
will maintain a kneepad and will record all flight num-
bvers, call sipns, and all other data necessary to as-
sume the lead and complete the assignment. However,
this does not relieve the flight leader of the responsi-~
bility for briefing all crews in the cperation and conduct

1-4

of the flight. The briefing guide will include the fol-
lowing: i

GENERAL

Aircraft assigned, call sign, and deck spot when
appropriate

Engine start, taxi, and take-off times

Visual signals and rendezvous instructions
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MISSION

Primary

Secondary

Operating area

Control agency

Time on station or over target
WEAPONS

Loading

Safety

Arming, de-arming

Duds

Special routes with ordnance aboard

Minimum pull-out altitude

Jettison area
COMMUNICATIONS

Frequencies

Radio procedure and discipline

Navigational zids

Identification and ADIZ procedures
WEATHER

Local area

Local area and destination forecast

Weather at alternate

High altitude weather for the jet stream, tempera-
ture, and contrail band width

NAVIGATION AND FLIGHT PLANNING
Climb out
Mission route, including ground controlling agencies
Fuel/oxygen management
Marshal
Penetration
GCA or CCA

Recovery

Volume I
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EMERGENCIES
Aborts
Divert fields
Bingo and low state fuel
Wave-off pattern
Ready deck
Radio failure
Loss of visual contact with flight
SAR procedures
System failures
AIR INTELLIGENCE AND SPECIAL INSTRUCTIONS
Friendly and enemy force disposition
Current situation
Targets
Safety precautions
ECM and ECCM
OPERATING AREA BRIEFINGS
Prior to air operations in and arcund anew areas, it is
mandatory that a comprehensive areabriefing be given
including, but not limited to, the following:
Bingo Fields
Instrument approach facilities
Runway length and arresting gear
Terrain and obstructions
Emergency Fields

Fields suitable for landing hut without required sup-
port equipment

Include information under Bingo fields
SAR Facilities

Type

Frequencies

Location

DEBRIEFING

Postilight debriefing is an integral part of every flight,
The flight leader should review the entire flight from

1-5
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take-off to landing, including not only errors and poor viations from standard operating procedures. All in-
techniques, but also the methods of correcting them. tercepts should be reviewed using scope camera and
Also, the flight leader shall cover completely any de- controller information when available.

FLIGHT TEST PROCEDURES

procedures. Flight Test Procedures will be in ac-

Commanding Officer will flight test squadron aircratt. cordance with the current edition of the F-4B Handbook
Test flights must be flown under VFR conditions Procedures of Maintenance Instructions (NAVWEPS

from take-off until the completion of applicable test 01-245FDA-6),

Only those pilots designated in writing by the Squadron

1-6
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(*)Denotes Illustrations

NORMAL OPERATING PROCEDURES

LINE OPERATIONS

The yellow sheet must be checked for flight status,
configuration, armament loading and servicing priorto
manning the aircraft. At least the ten previous "B"
sections should be reviewed for discrepancies noted
and the corrective action taken. Weight and Balance
clearance is the responsibility of the Maintenance
Department.

AFT COCKPIT INTERIOR CHECK FOR SOLO
FLIGHT

1. Seat and canopy safety pins - INSTALLED
2. Circuit breakers - IN

Note

Two circuit breaker panels are located on the
starboard side of the cockpit. These circuit
breakers control much of the electrical equip-
ment that is essential to flight and are in-
accessible to the pilot while in flight.

Navigation computer function switch - OFF
Radar master switch - OFF

Pressure suit vent air valve - OFF

Oxygen supply lever - QFF

Cockpit light switches - OFF

Seat harness - STOWED

All loose gear - STOWED

Canopy - LOCKED

O W -0Jmwu & w

ey
.

BEFORE ENTERING COCKPIT

1. Radar scope retaining bolts - CHECK

2. Harness assembly - CHECK
Check emergency harness release handle down.
Check if pin is installed at reel assembly.
Check pins that secure lap belt and survival
kit to seat are in place.

3. Composite disconnect lower block - CHECK
Check lower block locking indicator (yellow
metal tab) on bottom of lower block is tight.

4. Canopy interlock block - CHECK
Check canopy interlock block in place, andin-
terlock line secured to canopy.

2-1
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'EXTERIOR INSPECTION

THE EXTERIOR INSPECTION HAS BEEN DIVIDED
INTO FOUR AREAS AS SHOWN. FOR SIMPLIC-
ITY, THE INSPECTION BEGINS AT THE COCKPIT
LADDER INCLUDING THE LEFT FORWARD NOSE
AREA AND THEN ONLY THE RIGHT SIDE OF
THE AIRPLANE IS DISCUSSED. INSPECTION OF
THE LEFT SIDE IS ALMOST IDENTICAL TO THE
RIGHT SIDE EXCEPT FOR ITEMS SPECIFICALLY
CALLED OUT AS LEFT SIDE (L) OR RIGHT SIDE
(R).

Figure 2-1 (Sheet 1)

FDB-1.2-201-1
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(A) NOSE

1. GENERAL AREA

A. REFRIGERATION UNIT INTAKE CLEAR
B. RADOME SECURE

2. NOSE GEAR

. TIRE CONDITION, INFLATION
. STRUT CONDITION, PROPER INFLATION
. GROUND LOCK REMOVED
. GEAR DOORS SECURE
. APPROACH LIGHTS SECURE
- WHEEL WELL CONDITION
. PITOT STATIC VENT
. EMERGENCY FLAP PRESSURE GAGE-2750 PSI TO 3100 PS|
. WIND DRIVEN TURBINE PRESSURE GAGE- 2750 PSI
TO 3100 PsI
J. EMERGENCY LANDING GEAR PRESSURE GAGE-2750 PSI
TO 3100 PSI
K. EMERGENCY BRAKE AIR PRESSURE GAGE-2750 PSI
TO 3100 PSI
L. WHEEL BRAKE ACCUMULATOR PRESSURE GAGE
1500 * 50 PSI

=T mTmONnwmd

3. FORWARD FUSELAGE

A. ANGLE OF ATTACK PROBE COVER REMOVED
B. PROBE SECURE

C. ACCESS DOORS SECURE

D. INTAKE DUCT COVER REMOVED

0 CENTER FUSELAGE
AND WING

1. GENERAL AREA

A. CONDITION OF WING AND CENTER FUSELAGE
B. ACCESS DOORS SECURE

2. WING

A. WING FLAPS AND CONTROL SURFACES CHECK
B. EXTERNAL TANKS SECURE (IF CARRIED)

C. WING FOLD JURY STRUT REMOVED

D. NAVIGATION AND JOIN UP LIGHTS SECURE

E. AIR TURBINE DOOR SECURE L (TOP)

Volume Il
Section Ii

@ AFT FUSELAGE

1. GENERAL AREA

A. GENERAL CONDITION

B. ACCESS DOORS SECURE

C. PITOT COVER REMOVED

D. COLLISION LIGHT SECURE

E. ENGINE ACCESS DOORS (96 L&R) SECURE
F. NOZZLE COVER REMOVED, NOZZLE CONDITION
G. ARRESTING HOOK UPLOCK REMOVED

H. ARRESTING HOOK CONDITION, SECURE

I. STABILATOR AND RUDDER CHECK

J. NAVIGATION LIGHT SECURE

K. DRAG CHUTE DOOR SECURE

@ UNDERSIDE OF FUSELAGE

1. GENERAL AREA

A. GENERAL CONDITION

B. EMERGENCY CANOPY AIR GAGES (ACCESS DOOR #16)
2750 PSI TO 3100 PSI

C. OXYGEN FILLER CAP SECURE, VALVE IN BUILD-UP
POSITION (ACCESS DOOR #16)

D. PNEUMATIC SYSTEM AIR GAGE-2750 PSI TO 3100 PSI
(ACCESS DOOR #28R)

E. UTILITY SYSTEM ACCUMULATOR AIR GAGE 1000 * 50 PSI
(ACCESS DOOR #23)

2. MAIN GEAR AND GEAR WELL

A. WHEELS CHOCKED

B. TIRE CONDITION, INFLATION

C. STRUT CONDITION, PROPER INFLATION

D. GROUND LOCK REMOVED

E. GEAR DOORS SECURE

F. SPEED BRAKE SAFETY SWITCH-NORMAL, (IF INSTALLED)
GROUND FUELING SWITCH OFF (R)

G. #2P.C.S. ACCUMULATOR PRESSURE GAGE—
1000 + 50 PSI(R) '

H. #1P.C.5. ACCUMULATOR PRESSURE GAGE—
1000 + 50 Psi (L)

I. #1 P.C.S. RESERVOIR ACCUMULATOR PRESSURE GAGE-
2000 £ 50 PsI (L)

J. SPEED BRAKES CONDITION, GROUND LOCKS REMOVED

FDB-1.2-201-2

Figure 2-1 (Sheet 2)
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SEAT AND CANOPY SAFETY PINS AND INSPECTION POINTS

SCISSOR SHACKLE TIE DOWN
THREAD (UNDER THIS AREA)

EJECTION GUN SAFETY PIN CANOPY INTERLOCK BLOCK

FACE CURTAIN SAFETY PIN —\ BANANA LINKS

DROGUE
WITHDRAWAL LINE =

SEAT WEDGE

PARACHUTE
WITHDRAWAL
LINE QUICK
DISCONNECT

TOP LATCH
KNURLED NUT

CANMNOPY
INITIATOR
SAFETY PIN

f !
|/ — DROGUE GUN SAFETY PIN
[

—DROGUE GUN TRIP ROD

4

GUILLOTINE
SAFETY PIN

EMERGENCY P WS A /

OXYGEN MANUAL
RELEASE RING

) CANOPY INITIATOR
SAFETY PIN
BULKHEAD MOIINTED

SECONDARY EJECTION
HANDLE SAFETY GUARD
(UNLOCKED POSITION SHOWN)

'SURVIVAL KIT
OXYGEN GAGE

FDB-1.2.202
R

Figure 2-2
2-4
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5. Drogue withdrawal line - CHECK
Check drogue withdrawal line (in wire braid
sleeve) passes over and laysontopof all other
lines.

6. Scissor shackle tie-down thread - CHECK
Check that scissor shackle tie-down thread
passes through the shackle and aroundthe wire
loop under the flap securing pin and does not
pass through the top of the drogue flap.

7. Banana links - CHECK
Check links attached to sear pin.

8. Top latch nut - CHECK
Check top latch nut lockwired and lead sealed.

9. Parachute withdrawal line quick disconnect -

CHECK
10. Seat wedge pack (headrest) - CHECK
Check seat wedge pack (headrest) has ap-
proximately one (1) inch side play.
11. Drogue gun trip rod - CHECK
Check drogue gun trip rod on left side of seat
secure to airplane structure.
12. Safety banner - REMOVED

Check safety banner and all five safety pins -
face curtain, ejection gun, canopy initiator
(seat mounted), drogue gun, canopy initiator
(bulkhead mounted) - and both dust covers
(composite disconnect, exhaust port), are re-
moved.

WARNING

® When removing or checking for the removal

of the face curtain safety pin, make sure that
the safety pin shank has been removedfromthe
hole. The safety pin collar has been known
to separate from the pin shank upon attempted
safety pin removal, leaving the pin shankinthe
hole and the face curtain safetied.

® Do not pull down on the face curtain ejection
handle. Seat and canopy ejection systems are
fully armed when safety pins are removed.

13.

14.
15.
16.

Secondary ejection handle safety guard- CHECK
UP

Survival kit oxygen gage - CHECK

Landing gear handle - DOWN

Generator control switches - OFF

INTERIOR CHECK

1.

Time delay mechanism trip rod - CHECK
Check time delay mechanism trip rod on right
side of seat secured to airplane structure.

Composite disconnect intermediate block -

CHECK
Check yellow tubing projects from oxygen con-
nector on top of intermediate block.

Composite disconnect - INSERTED and LOCKED
Check upper block properly inserted and locked
into intermediate block by exerting an upward
pull on block assembly after composite dis-
connect release knobislockedto cable housing,

Volume I
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Note

The composite disconnect should be carefully
inserted with a downward force parallel to the
seat ejection plane. After the composite dis-
connect is fully inserted, push down on com-
posite disconnect release knob to lock knob to
cable housing and prevent the release knob
from laying over and dangling.

4. Pressure suit lines - CONNECTED

WARNING

When the pressure suit is being worn without an
anti-G garment, the anti-G hose must not be
connected and the corresponding port on the
pressure suit must be capped. Explosive de-
compression will result upon ejection if the
anti-G hose is connected. In the eventof ejec-
tion over water or ditching, the water tight
integrity of the pressure suit will be nullified.

5. Pressure suit vent air valve - ON AS DESIRED

6. Oxygen supply lever - ON
Check for normal flow.

WARNING

Do not pull emergency oxygen manual release
prior to actual use. If the emergency oxygen
manual release is actuated prior to intended
use, the pressure reducer manifold may not
prevent emergency oxygen from flowing to the
suit controller, and/or oxygen regulator. In
the event this happens, the crewmember hasno
way of knowing how much, or if any emergency
oxygen remains and has no way of replenishing
the depleted supply.

T. Leg restraint lines - CONNECTED

Pass leg lines through garters and plug into

seat pan.

WARNING

It is imperative that leg restraint system be
hooked up at all times during flight to ensure
legs are pulled aft upon ejection. This will
prevent leg injury and enhance seat stability
by preventing legs from flailing following ejec-
tion. An unhooked leg restraint system neces-
sitates pulling legs aft against seattopreclude
hitting canopy bow. This action will cause
spine to flex and will increase the possibility
of spinal injury during ejection.

2-5
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8. Harnessing - FASTENED

Make sure that the automatic harness release
assembly is securely fastened tothe seat. The
pins must be in their proper receptacles, one
pin on each side of the bucket seat and one pin
on the harness locking reel assembly. The
emergency harness release handle must be
down.

9, Rudder pedals - ADJUST
10. Stick grip - CHECK
11, Intercom control panel - CHECK
a. Volume selector knob - AS DESIRED
b. Function selector switch - HOT MIC
12. Fuel control panel - CHECK
a, External tank jettison switch - NORMAL,
guard closed.
b. Buddy fil} switch - STOP FILL
¢. Internal wing transfer switch - NORMAL
d. Refuel selection switch - ALL TANKS,
guard closed.
e. Refuel probe switch - RETRACT
f. Boost pump check switches - NORMAL
g. External transter switch - OFF {AS DE-
SIRED if tanks are carried)
h. Internal wing dump switch - NORMAL
i. Wing transfer pressure - NORMAL
13. Emergency hydraulic pump lever - IN PLACE
AND SECURE
14, Wing flap switch - UP
15. Wing flap emergency pull handle - UP
16. Communication antenna selector switch - SET
AS REQUIRED
17. Engine anti-icing switch - NORMAL
18. Throttles - OFF
19. Master lights switch - OFF
20. Speed brake switch - IN
21, Throttle friction lever - SET AS DESIRED
22. Engine master switches - OFF
23. Engine start switch - NEUTRAL
24, Emergency speed brake switch - GUARD DOWN
25. Emergency canopy release lever - IN PLACE
AND SECURE
26. Drag chute handle - IN PLACE AND SECURE
27. Landing gear handle - DOWN
28. Missile jettison selector switch - OFF
29. Missile control power switch - OFF
30. Missile control arm-safe switch - SAFE
31. Missile control radar-heat switch - RADAR
32, Missile control interleck switch - IN
33. Bomb control ready-safe switch - SAFE (Air-
planes 150406L and up)
34. Bomb control Labs-direct switch - OFF
35. Multiple weapons master arm switch - SAFE
36. Multiple weapons nose and tail arm switch -
SAFE
37. Multiple weapons station selector switch - OFF
38. Accelerometer - SET
39. Altimeter - SET
40. Vertical velocity indicator - CHECK

2-6
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41. Clock - SET

42, Arresting gear control handle - UP

43. Generator control switches - OFF

44, DCUT5/A arming switch - OFF

45. Emergency vent knob - IN

46. Rain removal switch - QFF

47, Pitot heat switch - OFF

48. Communications function selector switch -

STANDBY

49, TACAN function selector switch - STANDBY

50. Circuit breakerg - IN

51. Cockpit temperature contrgl panel - CHECK
a. Heat knob - SET AS DESIRED
h. Temperature control switch - AUTCO

Note

The MAN position of the temperature control
switch should not be used except as a back-up
in the event of a failure in the automatic sys-
tem.

52, Instrument panel emergency floodlights switch -
OFF

53. IFF master knob - OFF

54, Cockpit lights - OFF

55. Exterior lights - OFF

56. Spare lamps - CHECK

57. Flashlight, charts and reference material -
CHECK

WITH EXTERNAL POWER CONNECTED

My Sy Sy Sy

t CAUTION |

e e

Do not place generator control switch to the
EXT position until external power has been
comnected and has had time to reach ratedvolt-
age and frequency.

58, Generator centrol switches - EXT ON

59, Seat - ADJUST

60. Interphone system - CHECK

61. Boost pumps and engine fuel shutoff valve -

CHECK

Qbserve boost pump pressure indicators while
actuating boost pump check switches one at a
time. Normal pressure (30 £ 2 psi} on side
being checked indicates engine fuel shutoif
valve open and boost pump running, Concur-
rent pressure on other indicator indicates other
valve faulty (not properly closed). Lack of
pressure on side being checked indicates fauity
valve (not properly open) or pump inoperative,

62, Liquid oxygen gage - CHECK

63, Flap position indicator - UP
Check flap position indicator corresponds with
flap position.

64. Landing gear indicator - CHECK
Check landing gear position indicators indicate
gear down.

65. Fire warning light - CHECK
Depress the fire check button and note fire
warning lights illuminated,
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66. Fuel quantity gage - CHECK
Actuate feed tank check switch and check fuel
gage reads feed tank fuel (approx. 1,900 lbs.).
67. Fuel quantity - CHECK
Check fuel quantity indicators against known
fuel guantity.
68. Warning lights - CHECK
Depress warning light test switch and note
master caution light, warning lights panel,
arresting hook warning light and landing gear
warning lights are illuminated. Check warn-
ing lights dimming circuit by holding warning
lights test button depressed and rotating in-
strument panel lights control knob from OFF
to BRIGHT. Warning lights shoulddim and re-
vert to bright when knob is returned to OFF.
69. Radio equipment - CHECK
Check communication and navigation equipment
for proper operation and frequency.
T70. Flight instruments - CHECK
71. ADI pitch indicator knob - SET FORTAKE-OFF
T72. Compass system controller - SET
a. Latitude compensator - SET
b. Mode switch - SLAVED AND SYNCHRO-
NIZED
¢. Sync. button - PUSH
d. Sync. indicator - CHECK
73. IFF master selector switch - STDBY

INTERIOR CHECK-NIGHT/LOW VISIBILITY FLIGHTS

1. Master lights switch - ON

2. Cockpit lights - AS DESIRED

3. Exterior lights - AS REQUIRED
Check navigation, join-up, anti-collision and
fuselage lights in the BRIGHT, DIM, STEADY,
and FLASH positions.

4. Availability and operation of flashlights - CHECK

BEFORE STARTING ENGINES

Wheels - CHOCKED

Fire bottle - MANNED

Intake and exhaust areas - CLEAR

Intercom contact with ground crew - ESTAB-
LISHED

Boarding steps - UP

External air supply - CONNECTED AND PRES-
SURE UP

[
Lot 2

(=S

WARNING

® Suction at the intake is sufficient to kill or
severely injure personnel drawn into or pulled
suddenly against the duct.

® Danger areas aft of the airplane are created
by high exhaust temperature and velocities.
The danger increases with afterburner opera-
tion.

Volume Il
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Whenever practicable, start and runup engines on paved
surface to minimize the possibility of foreign objects
being drawn into the compressor with resultant engine
damage. Start the engineswiththe nose intoorat right
angles to the wind as exhausttemperatures may be ag-
gravated by tail wind.

STARTING ENGINES

Note

® The following procedure establishes the right
engine as being started first. This procedure
was adopted in order to ascertain that both
utility hydraulic system pumps are operating.
The right engine pump delivers approximately
2800 psi at idle rpm, and the left engine pump
delivers approximately 3,000 psi at idle rpm.
Therefore, the single needle utility hydraulic
system indicator cannot be used to determine
pump operation unless the right engine is
started first.

® With flaps extended, the BLC ducts are open,
and the loss of engine bleed air while attempt-
ing to start the engines may result in a hot
or false start.

1. Throttles - OFF

2. External compressed air source - CHECK
Check proper external air sourceis connected
to starter system and that sufficient air pres-
sure is available. A 5.5:1 pressure ratio gas
turbine compressor starter unit, RCPP-105
or equivalent is required. Check to insure
connection of gas turbine ground power supply
remote control cable.

3. Engine master switches - ON

4. Engine start switch - RIGHT

If there is no indication of engine rpm within
15 seconds, or no indication of oil pressure
within 30 seconds after start cycle begins, shut
down immediately and investigate.

5. At 11% rpm, right engine ignition button - DE-
PRESS
At approximately 11% rpm, depress right en-
gine ignition button and simultaneously advance
the throttle half way up the quadrant and im-
mediately return to idle.

Note

The engine usually fires at approximately 13.5
to 169% rpm with a fuel flow of 500 to 800 pph.

P S S g

CAUTION 1

If the engine does not light off by the time
fuel flow reaches 500-800 pphorwithin15 sec-
onds after fuel flow or pressure is indicated,
chop throttle to full OFF position, release
ignition button.
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8. Releage ipgnition button when light-off is indica-

.

8. Exhaust temperature gage - CHECK WITHIN

8.

ted by a sudden increage in EGT.

e

b CAUTION 4

i

If enpine does not continue to accelerate after
light -off, discontinue start.

Start switch - NEUTRAL

When the enpine is operating ata self-sustain-
ing rpm (usually about 45%) move the starter

switeh to the neutral position,

LIMITS (982°C max for 3 sce.)

bl e e

b CAUTION 1

PR

At no time should EGT execeed 1000°C nor
should the starting temperature exceed maxi-
mum starting limits.

With only one engine in operation, do not move
control stick {(surface controls) excessively., I
the stick is moved excessively with hydraulic
pressure on only one gide of the tandem power
cylinders, the fluid that is in the other stde of
the eylinder is forced back through the return
line to the reservoir, filling the reservoir, and
forcing the excess fluid overboard. The seals
within the tandem power cylinders mayalsobe
damaged due to the ingesting and expelling of
air and lack of lubrication. The power control
hydraulic systems must be reserviced and
checked.

Note

After the engine reaches idle rpm and stabi-
lizes, the EGT will recede to a temperature of
approximately 3207 to 400°C.

Fuel flow indicator - CHECK

Fuel flow will indicate 500 to 800 1bs. per hour
during starting and 1100 to 1300 1bs. per hour

at idle rpm.
Note

Fuel ¢onsumed while gtarting engines is ap-
proximately 65 pounds.

CAUTION |

If fuel flow is appreciably less than 500 lbs.

per hour, a falge start will likely result. I
fuel flow is in excess of 80O Ibs. per hour,
a hot start will likely result. Refer to Volume
I, Section II Engine Limitations.

10. Qil pressure page - CHECK

®VWith the right engine started, the No. 2 power

2-8

Check oil pressure 12 psi minimum at idle

rpmt.

Note

control hydraulic system pressure gageandthe
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utility hydraulic system pressure gage should
read within normal. The hydraulic pressure
warning light will remain illuminated until the
other engine is started and all four hydraulic
pumps {(P.C. No. 1, P.C. No. 2, and utility)
are operating properly.

®[n the event the throttles cannot be returned
OFF, thce engine may be shut down from any
throtile sectting by placing the respective
master switch in the QFF pogition. This will
close the corresponding fuel shutoff valve, thus
depriving the engine of fuel.

®After zny wet start ov false start, allow one
minute or longer for the combustion systemto
drain before starting the engine.

11, Start left engine as per itemg 1 thru 10.

12.

Generator control fuses and bus tie relay -
CHECK

a. Both generator control switches from EXT
to OFF.

b. Individually cycle the generator control
switches from QFF to GEN ON and back to
OFF.

c. While each generator control switchisinthe
GEN ON position, check that the respective
generator warning light and the bus tie
warning light is out.

d. After checking each svstem individually,
position both generator control switches to
GEN ON and check that both generator
warning lights and the bus tie warning light
are out.

Note

® Non-start or abnormal starts shall be logged on
the wvellow sheet (OPNAV FOQRM 3760-2).

® Fuel consumption at idle rpm is approxi-
mately 42 ppm.

® After satisfactory startsareaccomplished, the
engines do not require anywarm-uptime prior
to placing throttles in any position.

BEFORE TAXIING

1,
2.
3.

External power sources - DISCONNECT

Static pressure compensator - RESET

Flight control surfaces and power couatrol sys-
tems - CHECK TRAVEL, NOTE FRESSURE
DROP

Note

When making thce above check, pull stick full
aft and releasc gently, stick should return to
its forward position. Initiate stick aft move-
ment and release, the stick should stop and
return to itsforwardposition. Therve should be
no tendency for the stick to motor, which
meang, that the stick continues to move in the
direction initiated without further application
of pilot effort.
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4, AFCS - CHECK

a. Stab Aug switch - ENGAGE

b. Grasp control column below control stick
and neutralize.

c. Wait 3 seconds.

d. AFCS switch - ENGAGE

e. Check for hard forward control stick jump,
visually check conirol surfaces for hard
over movement,

If either of the above conditions exist: do not use
the AFCS

Ii none of the above conditions exist:

f. Altitude swiich - ENGAGE
Move control stick forward; switch should
move toc OFF. RE-ENGAGE altitude
switch and move stick aft; switch should
again move to OFF.

g. Mach switch - ENGAGE (Perform the same

check as for altitude hold check)

h. AFCS/ARI disengage switch - DEPRESS
Check that all switches on the AFCSpanel
return to CFF.

Note

Upcn engaging and preflighting the autopilot
system on the ground, a vibration throughout
the airplane may he noticed. This phenomenon
is caused by structuralfeedbackfrom the auto-
pilet and in no way reflects upon autopilot op-
eration in flight,

2. Stab Aug switch - A8 DESIRED
6. Trim switches - CHECK OFPERATION ANDSET
FOR TAKEOQOFF

T. Speed brakes - CYCLE
Ascertain from ground crew that speed brakes
are fully closed and warning light is out.

8. Refuel probe - CYCLE, IFR PROBE LIGHT OUT

8. Wings - SPREAD AND LOCKED

10. Wing flaps - CYCLE, CHECK INDICATORS

11. Cancpy - CLOSE

TAXIING

High takeoff gross weight combined with the small
wheels and tires dictate that a positive technique be
used while taxiing this aircraft. Afterthe chockshave
been pulled, add power to approximately 80% on both
engines. After the airplane has started rolling, check
the brakes and engage nose wheel steering. Taxi at
the lowest practicable RPM and use nogse wheel steering
for directional control where possible, to minimize
brake heating. Do not ride or pump the brakes, use
a steady pressure when needed. Keep the taxi speed
slow and make as few stopg as possible. Slow the
airplane down before enteringaturninorderto reduce
side loads while in the turn, Make turns as wide as
practicable, a 75 foot radius minimum at 12 to 13
knots.
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PRE-TAKEOFF

After taxiing to the run up area, allow the aircraft to
roll straight ahead to align the nose wheel, Apply the
brakes with a firm steady pressure. Checkthe engines
individually at MIL power. The eagines develop suf-
ficient power on a cold day to cause the airplaneg to
skid with both engines operating at MIL power simul-
taneously. With each engine at MIL power, observe
that the RPM, EGT, exhaust nozgle, fuel flow, oil
pressure and hydraulic pressure are withintheir nor-
mal operating ranges. Do not attempt tocheckthe en-
gine in the MAX power range and do not operate the
engine at MIL power with the flaps down for a2 period
longer than one minute. When the engine run ups are
completed, complete the remainder of the takeoff
checklist.

FLAP PQSITIONS

Three flap configurations are available for takeoff; no
flaps, half flaps, andfull trailing edge flaps. Half flaps
are ugedforall normal field takeoffs. The advantages
of reduction in drag, increazsed power (less bleed air
for the BLC), increased stabkilator effectiveness, less
trim change during transition to ¢limb, andthe proper
configuration in case of an engine failure outweighthe
small loss of lateral control and the slight increase in
lift-off speed over a full flap condition. Full flaps
provide minimum lift-off speeds and are used for all
catapult launches,

TAKEOFF TECHNIQUE

For individual takeoff, the centerline of the runway
should be used as a directional guide. When in posi-
tion, roll forward slightly to align the nose wheel, I
nose wheel steering is desired, engagement must be
made prior to commencing takeoff roll. Do not en-
gage after the takeoff roll has started. T he takeoff
roll may be started with the engines in IDLE or the
brakes can be applied until 85% RPM is reached on
each engine, After the takeoff roll has begun, the
throttles are advanced to MIL power and EGT and RPM
are checked. If an afterburner takeoff is desired,
after EGT and RPM are checked 2t MIL power, after-
burner is selected by moving both throttles into the
afterburner detent and advancing smoothly to MAX
power. MAX power and half flaps will be used for all
takeoffs with three full external tanks. If one after-
burner fails to light, sufficient directional control is
available with the rudder to continue the takeoff with
asymmetric power. Very light braking or nose wheel
steering can be used to maintain directional control
until the rudder becomes effective at approximately 70
knots. Nose wheel steering should be disengaged when
the rudder becomes effective. In any case, nose wheel
steering must be disengaged prior to lift-off to ensure
nose wheel centering and nose gear retraction., Opti~
mum lift-off speeds are contained in the NATOPS
Essential Checklist andin Volume III of this publication.
The nose strut is extended by applying slight back
pressure at approximately 30 knots helow the optimyum
followed by moderate back stick to raise the nose
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wheel and lift off at the optimum lift-off airspeed.
When the airplane is definitely airborne, tap the
wheel brakes and raise the landing gear. Immediately
afterward, start the flaps up. No problem should be
encountered with pitch or roll sensitivity during lift-
off and transition to a clean configuration will require
little stick force or attitude change. The aux. air
door, BLC malfunction and master caution lights may
illominate momentarily as the landing gear and flaps
controls are actuated. This is normal and should be
no cause for alarm.

MINIMUM RUN TAKEOFF

A minimum run takeoff inthigairplaneisthe same as
a normal afterburner takeoff,

CROSSWIND TAKEOFF

If nose wheel steering is to be used, it must be en-
gaged before commencing takeoff roll. Release
brakes evenly, do not ride or keep pressure on the
brakes during the initial part of the roil. The brakes
should be used sparingly to prevent overheating.
Excessive braking will increase the takeoff roll. The
rudder will become effective at approximately 70 knots.
Hold the nose wheel downuntil flying speedis reached.
Pull the airplane off the runway at optimum lift off
speed, Do not assume an immediate wing low attitude
in order to counteract for wind drift, the pilot cannoct
properly judge the wingtip ground clearance ona swept
wing airplane.

SCRAMBLE TAKEQFF

Aireraft scramblesinvariably take placeunder various
conditions of radio silence (refer {o NWP-414A, Chapter
2}. The following procedures will be followed for an
alert which will probably result inthe actual launching
of the airplane. Normal preflight, start, andpoststart
checks will be conducted in accordance with the
NATOPS Flight Manual and the NATOPS Essential
Checklist. Shut downthe engines, but leave theairplane
as prepared as possible for takeoff. If awaiting the
scramble order requires the use of the aireraft radio,
observe ground operating limitations. The ground
eguipment will be positioned to provide rapidremoval
after starting, When the scramble order is received,
start the engines, establish radio communications, de-
termine that all ground locks and safety pins are re-
moved, and that the ground crew and equipment are
clear before taxiing., Taxi safely but expeditiously and
energize all necessary electrical/electronic equip-
ment. Complete take-off checklist prior to scramble,

FORMATION TAKEOFF

For formation takeoffs the leader will take position
on the downwind side of the runway withother aircraft
in tactical order abeam. Lateral separation must be
insured to prevent difficulties should one aircraft
blow a tire or abort for any reason. When in position,
engines should be run up to 85% on signal from the
flight leader. Engine instruments are checked and
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brakes are released on signal from the flight leader.
Throttles are advanced to full military and engine
temperature and speed are checked immediately after
brake release. Directional control is maintainedwith
either brake or nose wheel steering until the rudder
becomes effective. Afterburner, if desiredis selected
on signal from the flight leader. Allother procedures
are the same 2s for the individual takeoff except that
turns will not be made into the wingman at altitudes
less than 500 feet above the terrain. Flap settings,
power settings and signals must be pre-briefed bythe
flight leader. The first section must be airborne be-
fore the second section commences the takeoff roll.
Visual communication procedures are coveredin Sec-
tion VI Communication Procedures of this volume.

TRANSITION TO CLIMB

At applicable lift-off speed, rotate the airplanetoa 10
to 12° nose-up attitude. When the airplane is de-
finitely airborne, tap the wheel brakes and raise the
landing gear. Raise the flaps at 300 feet or 200 knots
CAS while maintaining a 10 to 12° nose-up attitude.

CLIMB

A simplified MIL power c¢limbatnormal gross weights
can be made by maintzininga 10to12° nose-up attitude
until reaching 400 knots CAS. Vary the pitch attitude
as necessary to maintain 400 knots CASuntil reaching
Mach 0.9, Then vary the pitch attitude as necessary
t0 maintain Mach 0.9 until reaching cruise altitude.
A simplified MAX power climbat normal grossweights
can be made by maintzining a 10 to 12° nose-up at-
titude until reaching 250 knots CAS. At 250 knots
CAS smoothly rotate to a 20 to 25° nose-up attitude
and hold until reaching Mach 0.92. Vary the pitch
attitude as necessary to maintain Mach 0.92 until
reaching cruise altitude,

INFLIGHT PROCEDURES
Refer to Section IV of this volume,
DESCENT

In all descents, care will he taken not to exceed any
airframe limitations. See Limitations Volume III,
Section II. In any descents from altitude, 5 minutes
prior to letdown, select full DEFOG position of the
defog lever and place the temperature control at the
2 o'clock (200 degree of clockwise rotation) position.
Since rapid descents cannot always he anticipated,
the maximum comfortable interior temperature should
be maintained. This will aid in defrosting the wind-
shield.

PATTERN ENTRY

Enter the traffic pattern at the altitude and airspeed
prescribed by the local course rules. Whenever pos-
gible pattern entry will be made in accordance with
figure 2-3.
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'FIELD LANDING PATTERN

WING FLAPS.
FULLDOWN -
210 KNOTS CAS

ENTER
ARMAMENT SWITCHES OFF
AUTOPILOT DISENGAGED

FINAL APPROACH ON SPEED
APPROACH INDEXER INDICATION
{APPROX. 132 KNOTS CAS 85-88%)

WAVE-OFF
MAXIMUM POWER, RETRACT GEAR
WHEN SAFE AIRSPEED IS REACHED.
REDUCE POWER TO MAINTAIN
TRAFFIC AIRSPEED AND RE-ENTER
PATTERN.

BASE LEG ON SPEED
APPROACH INDEXER INDICATION
(APPROX. 140 KNOTS CAS IN TURN)

Note

- ADD 2 KNOTS AIRSPEED FOR
EACH 1000 POUNDS OVER
NORMAL LANDING GROSS WEIGHT

(31,000 LBS.) _
FDB-1.2.203

Figure 2-3
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LANDING TECHNIQUE

For a normal field landing with a gross weight of
31,000 1bs., fly the pattern asillustrated infigure 2-3.
Enter the pattern at local eourse rules alrspeed and
altitude, using the speed brakesandthrottlesasneces-
sary. On the downwind leg, power should be reduced
to obtain gear down gpeed (250 knots IAS), the gear and
flaps should be extended, speed brakes retracted (to
decrease buffet) and a mild rate of descent should be
started, Landing gear and flap extension requires
negligible attitude and trim change. Quite a bit of
noise and buffet will come from the nose gear well
when the gear is extended, however, thig will slowly
disappear when approach speeds are reached. By the
time the gear is down and locked airspeed should in-
dicate about 200 knots. Roll into the base leg with a
moderate rate of descent and maintain about 160-165
knots IAS. When gear and flaps are checked and
reported on the base leg, check aileron rudder inter-
connect (ARI) by watching rudder position responseto
aileron movements, When the 90° positionis reached,
airspeed should be down to approximately 10-15 knots
above recommended approachairspeed. Thiswillgive
a comfortable control for completing the turn onto
final. Use the angle of attack indexer and maintain the
"on speed" indication except that 130 knots CAS will
be the minimuem approachairspeed regardlessof gross
weight. Maintaining final approach power of approxi-
mately 88% rpm, and a 2 1/2 to 3° glide slope angle
will provide a mild rate of descent (approximately
700 fpm). Plan to touchdown within the first 1000 feet
of the runway whenever possible. Donot chopthe power
prior to crossing the end of the runway. The sudden
loss of BLC air will cause the airplane to settle
immediately. Upon touchdown retard the throttles to
IDLE and deploy the drag chute. The nose will drop
almost immediately due to CG and stabilator location.
After the nose falls through.hold full aft stick. Nose
wheel steering will not be used on the landing roll
except as an emergency method of maintaining direc-
tional control.

DRAG CHUTE PROCEDURES

The drag chute will be employed onall landings except
for specified no-drag chute landings during the
familiarization phase or landings made with a known
crosswind component equal to or greater than 30 knots
at 45 degrees or 20 knots at 90 degrees, All landings
should be planned and flownasno-drag chute landings.
In cases of drag chute non-deployment a wave-off
shall be initiated if conditions are not idealto stop the
aircraft. If a wave-off is initiated the drag chute
handle should be stowed immediately to preclude
inadvertent chute deployment/jettison in the landing
pattern. If committed for a no drag chute landing the
pilot must be prepared to dropthe hook and engage the
arresting gear if there is any possibility that speed or
runway condition will preclude stopping the aircraft on
the runway. The pilot should be prepared foraircrait
weathercocking into the wind upon drag chute deploy-
ment. Weathercocking must be corrected by rudder
and spoiler control not brakes until such time as
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rudder and spoiler control is lost and braking is the
only method available for directional control. If land-
ing on wet runways with cross wind components of
approximately 20 knotsweather cocking may become so
severe that the drag chute must be releasedin order to
maintain directional control. Caution must be exer-
cised while taxiing with the drag chute deployed to
insure that the drag-chute does not hecome entangled
in the taxi lights, other aircraft or other obstructions.
The drag chute will be released on signal from the
taxi-signalman in an area where the possibility of
interference with other aircraft turning up or taxiing
is least. The pilot must advige tower personnel if the
drag ehute is released elsewhere on the field.

LANDING ROLL

The airplane is very clean on landing and even with
fairly low residual thrust it will want to roll down the
runway with little deceleration. Leave the flaps down
to increase aerodynamic drag, and to decrease re-
sidual thrust by utilizing BLC air. Exercise caution
while using the brakes until you get the feel of them.
They are fully powered rather than boosted and there
is very little feel at the pedals. The tire pressures
are very high and they will break loose and skidwith
heavy applications, Directional control can be main-
tained with rudder and/or spoilers down to approxi-
mately T0 knots CAS. Nose wheel steering will not be
used on the landing roll except as an emergency
method of maintaining directionzal control.

CROSSWIND LANDING

Carefully compensate for crosswinds in the traffic
pattern to guard against undershooting or overshooting
the final turn. On final approach, use wing low or crab
method to maintain course. Maintainnormalapproach
speed aligning airplane with the runway just prior to
flare-out, After touchdown, lower nose gear to the
runway as soon as possible and apply forward stick.
With the nose gear held off, the airplane's "weather-
vane" effect may not be correctable. I required, the
drag chute may be deployed but only after the nose
gear is on the runway. Under crosswind conditions
where effective crogswinds are in excess of 20 knots,
use of drag chute intensifies the weathervane effect.
K "weathervane" effect is severely intensified with the
drag chute deployed, jettison the drag chute.

HEAVY GROSS WEIGHT LANDING

Ag landing gross weight increases, the landing pattern
should be expanded and approachandtouchdown speeds
should be increased accordingly, Follow procedures
outlined in Landing Pattern Diagram, figure 2-3. To
maintain "on speed” approach indexer indication the
airspeed is increased approximately 2 knots for each .
1000 1lbs. over normal landing gross weight.

WET RUNWAY LANDING

This information will be supplied when available,
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SECTION LANDING

The leader shouldtransitionto optimum approach speed
when the runway is sighted, touching down 500-1000"
down the runway on his side. The wingman should
avoid getting "sucked" and maintain a normal wing
position except that as he approaches the runway, he
moves out to give additional wingtip clearances at
touchdown. The wingman will call "Good Chute" or
"No Chute'" as the case may be. The leader will not
actuate his drag chute until hearing the call from the
wingman. If the wingman has no drag chute the leader
will deploy his chute, allowing the wingman to pass
him well clear on the wingman's side of the runway.

WAVE-OFF

The decision to take a wave-oif should be made as
early ag possible. Advance the throttles to MIL or
MAX as required to stop the sink rate. The landing
gear should be raised only after the sink rate has been
stopped and there is no possibility of the airplane
contacting the ground. At a safeairspeedandaltitude,
raise the flaps and clear the runway.

POSTFLIGHT PROCEDURES

Prior to engine shutdown it is recommended (but not
required) that the engines be operated at IDLE power
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for 3tod minutes in order toallow engine temperatures
to stabilize. Landing roll and taxi time may be in-
cluded. Carrier landings may require that the engines
be shut down almost immediately after touchdown from
high power settings. If the enginesare shutdown pricr
to the recommended idle time, a notation should he
made on the yellow sheet. Inordertogcheckaccessary
malfunctions of the individual engines that may not be
apparent when both engines are running, the engines
should be shut down individually, the engine that was
started first should be shutdownfirst. Toshutdownan
engine, move the throttle to OFF, the engine master
switch to QFF andthe generator control switchto OFF.
During coast down, listenforanyunusual engine noises
and note that the coast down times are normal. With
only one engine operating, donot move the control stick
excessively, Excessive stick movement with hydraulic
pressure on only one side of the tandem power control
eylinders will cause the hydraulic fluid that is in the
unpressurized side of the cylinder to be forced back
through the pressure lines to the reservoir, filling
the regervoir, and causing the excess fluid to be dumped
overboard. The seals within the power c¢ylinders may
also be damaged by air ingestion andlack of lubrication.
If the above situations occur, the power control hy-
draulic systems must be reserviced and checked.
Perform the postflight checks as listed inthe NATOPS
ESSENTIAL CHECKLIST.

EXTREME WEATHER PROCEDURES

The following procedures are exceptions and/or addi-
tions to the normal operating procedures previously
described.

COLD WEATHER PROCEDURES
PRE FLIGHT

Check that the airplane is free of frost, snow, and ice.
These accumulations present a major flight hazard
resulting in loss of lift andincreased stall speeds. Do
not allow ice to be chipped or scraped from the air-
plane; damage to the airframe may result. Shock
struts, actuating cylinders, pitot-static sources, and
fuel vents should be inspected for ice and dirt
accumulation.

TAXIING

Avoid taxiing in deep or ruited snow; frozen brakes
will probably .result. Increase the interval between
taxiing airplanes to insure a safe stopping distance and
to prevent icing of the airplane surfaces by the snow
and ice melted by the jet blast of the preceding
airplane.

BEFORE TAKECFF CHECK
During the engine runups an ice free area should be

selected if possible. The engine thrust is noticeably
greater at low temperatures and the probability of

skidding the airplane is likely. If icing conditionsare
encountered or expected, place the engine anti-ice
switch in the DE-ICE position and the pitot heat QN.

LANDING

If snow and ice tires are installed, use brakes inter-
mittently to keep the tire tread from filling and
glazing.

BEFORE LEAVING AIRPLANE

Weather permitting, leave the canopy partially opento
allow for air circulation. Thiswill help prevent canopy
cracking from differential cooling and decreases the
possibility of windshield and canopy frosting.

HOT WEATHER PROCEDURES
TAXIING

Do not operate the engines in a sand or dust storm if
avoidable. Park the airplane crosswind and shut down
the engines to minimize damage from sand or dust.

TAKEOFF

The required takeoff distances are increased by a
temperature increase, Check the applicable takeoff
distance charts.
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NIGHT FLIGHT PROCEDURES

TAXIING

Night operation demands extra caution while taxiing.
K is difficult tc judge actual ground speed at night.
Pilots can best judge their speed by frequently
cbserving the runway or taxiway close totheiraireraft
as illuminated by the bottom fuselage light. Taxi
slowly for it is possible that unlighted aircraft,
vehicles, aircraft and/or obstructions are onthe taxi-
ways.

TAKEOFF

A night takeoff is accomplished in exactly the same
manner as one outlined for daylight operations with
the following additions:

Be prepared to transitionto complete instrument flight
immediately upon leaving the runway.

IN-FLIGHT PROCEDURES

See Section IV of this volume,
LANDING

Night landing procedures are identical to day proce-
dures with the following exceptions:

There is often a tendency tobe fast. Be positive about
checking angle of attack and airspeed. Determination
of altitude and sink rate are difficult at night. This
necessitates reference to the vertical speedindicator,
Rates of descent up to 750 feet per minute are accept-
able, use mirror when available.
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MIRROR LANDING PRACTICE

PREFLIGHT INSPECTION

A normal preflight inspection will be conducted with
specific attention being given totire condition and nose
strut extension. Check that the hook bypass switch is
in the BYPASS position.

TAKEOFF

The takeoff will be individual using either MIL or
MAX power depending on fuel weight, mission, etc.

RADIO PROCEDURES AND PATTERN ENTRY

It is advisable to call Paddles prior to pattern entry
to confirm Charlie Time. Approaches to the field for
break will be controlled bythetowerandthen switched
to Paddles for MLP pattern control. Atnotimewill an
aircraft remain in the pattern without a UHF receiver.
At the initial 180° position the call will include:

Call sign

Position

Gear down and locked

Fuel state
Pilots name

On each succeeding pass the pilot will report prior to
turning downwind; at the 180° position the pilot will
report side number and fuel state. When the meatball
is observed, the pilot will report side number and
meathball.

PATTERN

The pattern will be a race track pattern with the 180
approximately 1 1/4 miles abeam at 500 feet above
field elevation. The length of the groove should be
adjusted to give a wings level descent on the glide
slope of 20-25 seconds, about one mile. For maximum
gross weight at touchdown refer to Volume I. Angle
of attack setting for optimum approach speed should
give the following CAS: At a gross weight of 34,000
Ibs. a corresponding CAS of 140 kts. will be used with
a decrease of two knots per 1000 1lbs. of fuel. The
downwind turn should be 30° angle of bankand 140-150
knots CAS, climbing to 500' above field elevation. Re-
commended airspeed at the 180° position is 140 knots
CAS. Power will be added to effect a level turn onto
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final. From the 180 to the 90 the airspeed should be
corrected for the optimum angle of attack., Atapprox-
imately the 45° position, the meatball willappear on the
mirror. A commeon error is {0 commence a descent
upon first seeing the meatball. Maintain altitude until
the meatball is centered on the mirror, then adjust
power and angle of attack as necessary tostart a rate
of descent that will keep the meatball centered. When
a fresnel lens is used, care must be taken 1o avoid
commencing descent until the airplane is aligned with
the centerline, since an idiocyncracy of this lensis to
display a false meatball indication when viewed irom
the approach turn.

INTERVAL

A 35 second interval is established by turning downwind
when sufficient altitude is available. Do not attempt
to open the interval by flying at slower than normal
speeds.

GLIDE SLOPE

A 2 1/4 to 3° glide slope will be used dependent upon
wind conditions. This slope is chosen in ordertogive
the same approximate rate of descent that would be
used on the ship.
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WAVE-OFF TECHNIQUE

Any time the meathall is lost close in on the groove,
the pilot will initiate his own wave-off. Either MIL
or MAX power will be used to effect all wave-offs.
Normally, wave-offs will be taken straight ahead,
especially when close in.

BINGO FUEL

No MLP approach will be commenced with 1500 or less
pounds of fuel.

NIGHT MLP

All provisions which apply to day MLP also apply to
night MLP plus the following items:

Call prior to turning downwind

External lights steady - bright

Hook bypass switch in the BYPASS position

When comfortably situated inthe pattern, simulated

instruments should be flown as muchas possible up
to the 45° position.

CARRIER QUALIFICATIONS

GENERAL

Carrier operating proceduresarelocatedelsewhere in
this section with the exception of the following inflight
procedures.

CARRIER BREAK

The carrier break will be at 800 feet, 250-300 knots
maximum on the starboard bow of the ship. Radio
procedures will be inaccordance with ship procedures.

CARRIER PATTERN

The carrier pattern will be flown at 800 feet above
mean sea level, The 180° turn is commenced when

abeam the LSO platform. On rollout to final, slightly
overshoot the ships wake.

GLIDE SLOPE

The technique of flying the glide slope is the same as
MLP except that more power may be required and
line up will be much harder to maintain. With rough
seas ahd subsequent pitching decks, some erratic
meatball movements may be encouniered. I this is
the case, average out the "bouncing ball” to maintain a
smooth and safe rate of descent. In no case gver-
correct if the ball moves to a high indication.

CARRIER OPERATING PROCEDURES

PREFLIGHT

Pilots will man aircraft when directed by Air Op-
erations, normally thirty minutespriortolaunchtime.
A normal preflight inspection should be accomplished
with particular attention given the landing gear,tires,
hook and underside of the fuselage for possible launch~
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ing pendant or arresting cable damage. Tiedownswill
be left installed until the aircraft is started. The
canopy will be c¢losed prior to start., Engines will
normally be started ten minutes prior to launch time
and the customary functional checks will be performed.
Do not let the plane directors hurry these checks. Be
prepared to hold brakes when tie downs are removed.
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FLIGHT DECK OPERATIONS
PREFLIGHT TAXI

Any signal from the plane director above the waist is
intended for the pilot. Any signal below the waist is
intended for deck handling personnel. Taxiing aboard
ship is much the same as onlandwith the exception of
additional power requirements. Nose wheel steering
is excellent and requires use of minimum power while
taxiing. Taxi speed should be kept under controlat all
times especially on wet decks and approaching the
catapult area. Be prepared to use the emergency air
brake, should normal braking fail.

POSTFLIGHT TAXI

Taxi as directed and keep the engines running until the
CUT signal is given by the plane director. After the
engines are cut, use the pneumatic brake. Do not
release the brake until a three-point tie-down has heen
installed.

HANGAR DECK OPERATIONS
PREFLIGHT

Unless the airplane is already on the elevator, it will
ke towed or pushed for access to the flight deck. A
whigtle blast is the signal to stop an airplane being
moved by any means other than its own power. "Any
whistle blast signifies an immediate stop. The plane
director must be kept in sight at all times, Prior to
start, it will be necessary to usethe pneumatic brake.
The aircraft will be raised to flight deck level and
respotted or started on the elevator.

POSTFLIGHT

The aircraft may be parked on the flight deck or the
hangar deck, or it may be taxied from the elevator
to the hangar bay. When clear of the elevator the pilot
will be given the CUT signal at which time the canopy
will be opened andthe helmet removed. The speedwill
be kept under control and the pneumatic brake will be
used at any time that there is doubt of normal braking
action. Alwaysbealertforthe directorswhistle signal,

LAUNCH OPERATIONS
CATAPULT HOOK-UP

Proper positioning on the catapult is easily accom-
plished if the entry is made with only enough power to
maintain forward motion and the plane directors sig-
nalg are followed explicitly. Allfunctional checkswill
be performed prior to taxiing on to the catapult if
practicable. The best technique for positioning is to
approach the catapult track with a slight amount of
power utilizing nose gear steering. The pilot should
gight down the catapult track acquiring the plane
director and follow his gignals very ¢losely. The pilot
should anticipate the initial HOLD immediately after
the nosewheel drops over the shuttle. The HOLD will
be followed by the nose strut extension signal and an
casy COME AHEAD as the tension barisplaced in the
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hold back. QOn the COME AHEAD very slow movement
must be used to prevent overstressing the holdback
ug.

CATAPULT LAUNCH {MIL POWER)

Prior to catapult tensioning, the nose strut will be
extended. A pneumatic pressure of 2750 psiis required
for nose strut extension at heavy gross weights. For
normal CARQUAL weights of 34,000 1bs. and below,
strut extension can be accompligshed with pneumatic
pressure as low as 1400 psi. On signal of catapult
tension, release brakes, add power to 75-80% and
anticipate a hand off to the catapult officer. The HSI
should be set in the FREE position because of errorsg
in the SLAVE position due to the magnetic influence of
the ship. Trim should be set in accordance with cur-
rent launching bulletins. Upon receipt of the twao
fingers turn-up from the catapult officer, advance
throttle to MIL, check engine and flight instruments and
when satisfied the aireraft is ready, give an exagger-
ated salute to the catapult officer. Prior to launch,
ensure that the stick is positioned in the vertical po-
sition, catapult grip is utilized and the head is firmly
against the head rest. Normally there will be a 3-5
second delay prior to catapult firing,

Normal catapult launches provide 10-15 knots excess
end speed. The aircraft leaves the catapult in near
level aftitude, but does require slight rotation after
bridle release. The aireraft shouldavoid crossing the
pow or in front of other aircraft. Clearing turns are
not required.

CATAPULT LAUNCH (MAX POWERI

The use of afterburner is not required under normal
launch conditions; it is not recommended at night, and
will not be utilized during CARQUALS. When a MAX
launch is scheduled, the following signals will be used:

Two finger turn-up, advance power to MIL.

Catapult officer responds with 5 fingers {open hand
held towards pilot).

Pilot selects A/B, checks instruments and positions
himself, then gives an exaggerated salute to the
catapult officer.

CATAPULT LAUNCH ABORT PROCEDURE

If, after turn-up on the eatapult{Day Launch), the pilot
determines that the aircraft is down, he so indicates
by shaking his head from side to side at the catapult
officer. Never raise the hand into view to give a
"thumbs down' or make any motion that might be con-
strued as a salute. After the catapult officer observes
the NO-GQ signal he willthen cross hisforearms over
his face. This signal will be followed by the standard
release tension signal. When the bridle has dropped,
the catapult officer will then stepinfront of the wing of
the aircraft giving the throttle back signal. Then and
only then, will the paower be reduced.
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LANDING GEAR DOWN
230 KNOTS IAS

%

FULL DOWN im,qv
210 KNOTS CAS o8

WAVE-OFF

MIL. POWER

AMAX. IF REQUIRED)
e

M‘ﬁ\mv 1 I

400 FT. ALTITUDE HOOK DOWN
ARMAMENT SWITCHES OFF
AUTOPILOT DISENGAGED

LANDING CHECK lg

130 KNOTS CAS

DOWNWIND LEG
APPROX. 90-91%
500 FT. ALTITUDE

NITERCEPT GLIDE SLOPE
ON SPEED APPROACH
INDEXER INDICATION
+.{APPROX, 130" KINOTS CAS)
-—%._._ B85:88% T

=

ON SPEED APPROACH
INDEXER INDICATION
(APPROX. 130 KNOTS CAS) z

APPROX. 30°£ of BANK

ON SPEED APPROACH
INDEXER INDICATION
(APPROX. 140 KNOTS
CAS IN TURNJ.

Note

ADD 2 KNOTS AIRSPEED
FOR EACH 1000 POUNDS
OVER NORMAL LANDING
GROSS WEIGHT (30,000
POUNDS)

FDB-1.2-301

Figure 3-1
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CARRIER LANDING PATTERN

See Figure 3-1.

ARRESTMENT OPERATIONS
Note

In the event of a blown tire on landing, do not
raise the flaps until the flap area has been
inspected.

ARRESTED LANDING AND EXIT FROM LANDING AREA

As the aireraft touches down, power is added to MIL.
Upon completion of landing rollout, reduce power to
idle, raise the hook and allow the aircraft to roll aft.
Apply brakes on signal and add power. Holdbrakesto
arrest forward movement. Taxi forwardonthe COME
AHEAD. Expedite exit from landing area and retract
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flaps. If at anytime during this phase of operations,
one or both brakes fail, utilize the emergency pneumatic
brakes and call the tower and/or signal for chocks to
be installed.

POSTFLIGHT TAXI

Taxi as directed, keep engines running until "'cut” by
the director. Use the pneumatic brake and do not
release the brake until a three pointtie down has been
installed. The aircraft may be parked cnthe flight deck
or hangar deck. The aircraft may be taxied from the
elevator into the hangar bay. When clear of the ele-
vator the pilot will be giventhe "cut™ signal. Open the
canopy and remove the helmet. From this point air-
craft handlers will move the aircraft. Keep speed
under control and listen for the whistle, Always keep
in mind that you have an excellent pneumatic emer-
gency brake, use itanytime youare in doubt of normal
braking action on the flight deck or hangar deck.

NIGHT CARRIER BASED PROCEDURES

GENERAL

Night carrier operations will have a much slower
tempo than daylight operations and it is the pilot's
responsibility to maintain thistempo. The procedures
outlined here are different from, or in addition to
nermal day carrier operations.

BRIEFING

Prior to initial night flight operations, all pilots will
receive an additional briefing from the following
persons:

Flight Deck OQfficer
Catapult Officer
Arresting Gear Officer
L3C

Individual flight briefings will include all applicable
items outlined ahove, with particular emphasis on
weather and Bingo fuel. The ready room will be
lighted for night adaptation during briefings. In ad-
dition, pilots may wear night adaptation glasses from
the ready room to the flight deck to prevent loag of
night vision. Flight and survival equipment for night
operations will include a red lensed flaghlight and a
pistol with tracer ammunition.

PREFLIGHT

External preflight will be made utilizing the redlensed
flashlight., In additiorn to normal cockpit preflight,
insure that external light switches are properly po-
sitioned for post start light check. The general rule of
not showing white lights on the flight deck at night
should be observed,

POST START

Adjust cockpit light intensity to desired level. Prior
to normal systems checks, an external light check
should be made. When ready for taxi, indicate with
appropriate signal,

TAXI

Night deck handling operations are of necessity slower
than those used during the day, When a doubt arises
as to the meaning of a signal from a taxi director,
stop.

CATAPULT HOOK-UP

Maneuvering the aireraft for catapult hook-up at night
is identical to that used in day operations, however,
it iz difficult to determine your speed or degree of
motion over the deck. The pilet must rely upon, and
follow closely, the plane director's signals.

CATAPULT LAUNCH

On turnup signal from catapult officer, assure throttle
in MIL, check all instruments. When ready to go,
place external light master switch ON (dim/bright
and steady}, fuselage light off. After launch the pilot
must be prepared to establish a wings level climb.
Retract the landing gear. 500 ft. is considered to be
a minimum aititude for retraction of flaps. When
well established in a climb and above 2500 feet switch
lights to bright and flashing or as applicable for an
instrument climb-out.

3-5



Volume ||
Section Il

CATAPULT ABORT PROCEDURES

The pilot's NO-GO signal for night launches will be
not to turn on his exterior lights. The pilot should
also call on land/launch and advise with ""Side No..,
Cat No., is down". Maintain MRT until the throttle
back signal is received from the catapult officer
standing in front of the wing of the aircraft. In the
event of a catapult malfunction, the above signals will
also apply.

NAVWEPS 01-245FDB-1.2

ARRESTMENT AND EXIT FROM LANDING
AREA

Except for carrier qualifications, all night recoveries
will be made utilizing Tacan/CCA approaches. LSO
should take control when the aircraftisapproximately
one mile from the ramp. The pilot should have all
lights on bright and steady. Atendofarrestment roll-
out turn off external lights and as above follow direc-
tor's signals.

CARRIER OPERATIONS LIMITATIONS

Carrier operations with asymmetric store loadings
are prohibited.

After each arrested landing, inspect the stabilator
leading edge for damage from arresting cable.

Barrier engagements are permitted as follows:

No external stores.
Maximum off-center distance not to exceed 10 feet.
Nose wheels on deck.

For carrier approach and arrested limitations,
refer to the applicable recovery bulletin.

CARRIER CONTROLLED APPROACH PROCEDURES

GENERAL

Carrier all-weather approach, or carrier controlled
approach (CCA) may be used at any time at the dis-
cretion of the commanding officer. Normally, CCA
approaches will be made individually. Formation
penetrations other than emergencies will not be made
through an aloft overcast more than 10,000 feet thick
when the base of the overcast is 3,000 feet or less.
Aireraft will be under positive control at all times.
The succeeding articles deal with the various phases
of jet carrier controlled approach. A diagram at the
end of the section illustrates a typical operation.
Carrier all-weather approach or CCA will be used
when any of the following weather conditions exist:

Ceiling of 1,500 feet or less
Forward flight visibility of three miles or less

All flight operations during any periods one-half
hour after sunset and one-half hour before sunrise

During mandatory let-down in thunderstorm areas

In any other situation where supervisory personnel
can anticipate weather phenomena that might cause
pilots difficulty.

ENROUTE PHASE

Normally, CAP aircraft will contact Approach Control
when directed by the CAP controller. Inbound aircraft
that are not under the control of another agency will
be expected to contact Approach Controlwhen entering
the b0-mile control area. This area is defined as the
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circular 50-mile radius airspace around the ship and
extending upwardfrom the surface tounlimited altitude.
The control area is under the cognizance of Approach/
Departure Control.

ARRIVAL PHASE

Normally the time whenaircraft willarrive at marshal
point for recovery will be a minimum of 20 minutes
before the scheduled recoverytime. ApproachControl
will confirm aircraft marshal, altimeter setting, EAC,
final control frequency, expected FOXTROT CORPEN,
time check, ship's weather, and the bearing and dis-
tance to Bingo Field when used. Rather than making
repetitious broadcasts to individual aircraft, items
that are of general interest to all pilots may be
broadcast blind every few minutes by Approach Con-
trol. Inbound/final bearings may be given atthis
time. The joint AIRLANT/AIRPAC/CCA instruction
does not provide information for formation holding and
break-up interval to allow the aircraft to anticipate
individual holding fixes.

HOLDING PHASE

Five minutes prior to penetration, defogging will be
actuated and maximum comfortable interior tempera-
ture will be maintained to prevent possible fogging or
icing on the windscreen and canopy. Pilots will
manage fuel so that the aircraft will be at proper
landing weight upon arrival at the ramp. The holding
pattern is a left-hand, six-minute race track pattern
with inbound heading passing through the assignedfix.
Each pilot will plan hisflight patterntodepart marshal
point at his approved EAC.
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JET CARRIER CONTROLLED APPROACH
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-
A
VOICE REPORTS
PLATFORM
10 MILE GATE
6 MILE GATE, FUEL STATE
MEATBALL, F-4B
AT 1% MILES-600 FEET
CO@IM&ICE LAND!NGMN?
CALL MEATBALL '
A
—

: FD“B-1 2.302
Figure 3-2
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LET-DOWN PHASE

The CCA let-down is based on the carrier being into
the wind and effectively generating approximately 30
knots of headwind before the firstaircraft commences
its dcscent. If the carrier is not on the wind line,
there will be difficulty in making all descent check
points. A gpeed of 250 knots must be maintained to
ensure proper interval unless a spced change is di-
rected by CCA. Adjust altitude with power and con-
figuration--not airspeed. A maximum of 300 knotsand
a minimum of 200 knots will be used during the descent
when speed changes are directed by CCA, Radar and
barometric altimeters will be cross checked con-
tinuously when below 10,000 feet.

LET-DOWN PROCEDURES

1. Prior to descent, check inertial reel handle
locked and set lighis as dictated by existing
weather.

2. Turn on pitot heat and select engine anti-icing
system as appropriate,

3. Accomplish final changes to radio and IFF upon
departing marshal or earlier. After these
changes are made, pilot will make no further
changes except under emergency conditions.

4. After departing marshal, use only three-digit
aircraft side numbers in radiotransmissionsas
outlined in the joint instruction, This is satis-
factory for deployed air group operation. For
CARQUALS, squadron call sign may have to be
added to eliminate confusion. (The joint in-
struction does not require a voice report de-
parting marshal and leaving holding altitude.)

5. When commencing penetration, initiate a stan-
dard descent--250 knots, 4,000 feet per minmute
minimum, speed brakes extended.

6. Using the rule of one mile for every 1,000 feet
of altitude plus 15 miles, make ail check points
and adjust power as necessary.

CORRECTIONS TO NEW INBOUND/FINAL BEARING

Although the joint CCA instruction does not include
procedure for making corrections to new inbound or
final bearing, this is a maneuver that can result in
unacceptable aircraft interval unless corrections are
uniform. Sguadrons will have to conform tothe ship's
procedures for making corrections to final bearing in
order to insure that aircraft interval is constant.
Corrections to final bearing will be made either in
response to vectors given by CCA, or by taking a
specific "cut" at a specific Tacan distance. Final
bearing should be set in on the HSIL

PLATFORM

Passing 5,000 feet, aircraft descent will be slowed to
2,000 feet per minute. At this point a mandatory
unacknowledged voice report will be broadcast by
each pilot. The aircraft side number will be given
and the word "platform" will be stated. Aireraft
should be at 20 miles passing 5,000 feet. Descent is
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continued at 2,000 feet per minute and aircraft are
leveled at 1,000 feet, 250 knots, speed brakes in,
normal at 10 to 12 miles.

TEN MILE GATE
The following procedures will apply:

1. At 10 miles, call "“gide number'" and "ten mile
gate'™,

2. Commence transition to landing configuration,
maintaining 1,000 feet.

3. Gear down at 10 miles--ilaps down at 185
knots. (The joint instruction does not establish
a uniform specedfor interval control after passing
the ten mile gate. Squadrons will have to con-
form to ship's procedures as to speed after
pasgging 10 miles.)

4. Complete the landing checklist, check anti-ice
system on normal, lights and pitot heat as
appropriate.

3. Select rain removal as degired.

SIX MILE GATE/FINAL CONTROL PHASE

When passing six miles, call "side number”, "fuel
state", and"six mile gate”. Unlessotherwisedirected,
a gradual descent to 600 feet will be commenced de-
pariing the six mile gate. In order that intervals
remain constant, ship procedures as to when aircraft
are slowed to fingzl approach speed after passing six
miles should bhe followed. (Speed passing six miles
is not covered in the joint instructions.} Altitude of
600 feet is maintained until the final controlier calls
Yeommence landing descent", or the meatball is
observed to be centered. At 600 feet, aircraft will
intercept the center of the glide slope at 1-1/4 miles
on a four-degree slope. If ceilings or visibility pre-
clude visual acquisition of the meatball at 1-1/4 miles,
700 to 800 feet per minute descent passing the follow-
ing check points should be continued:

1 mile -- 500 feet
3/4 mile -- 400 feet
1/2 mile -- 300 feet

The joint instruction doesnot establish CCA minimum.
With a well qualified CCA team and air group, sug-
gested minimum for F-4Big 320-foot ceiling, one-mile
vigibility.

MEATBALL CONTACT

When ready to continue a visual approach, the pilot
reports "side number, meatball, F-4B", and check
exterior lights on. The L3Q will acknowledge and the
Finzl Control instructions cease whenthe pilot reports
"meatball". Because of this, pilots are cautioned
against premature contact reports during night re-
coveries when visibility permits sighting the ship
beyond two to three miles. There is little depth
perception even under the most ideal conditions and
it is difficult to judge distance from the ship without
reference to Tacan, During night VFR conditions,
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pilots must cross check Tacan DME to ensure that
they are actually at 1-1/4 miles, 600 feet, prior to
reporting meatball and commencing descent., The
height dimension of the lens or mirror optical beam
at 1-1/4 miles is over 200 feet and the true center is
difficult to distinguish. This, coupled with the re-
latively short length of the runway lights, will give the
pilot the illusion of being onglide slope and high when,
in fact, the aircraft may be 50 to 100 feet below the
glide slope. An additional advantage of delaying the
meatball report until reaching 1-1/4 miles--even
though the ball is in sight--is that Final Control will
continue line-up ingtructions that can pgreatly assist
the pilot in establishing satisfactory line-up.

VOICE PROCEDURE

Although the joint instruction does not cover acknow-
ledgement of CCA Final Control instructions, definite
pilot/ controller voice procedure must be established
and thoroughly understood.

WAVE-OFF AND BOLTER PHASE

In the event of a wave-off or bolter, MIL power/after-
burner should be added if necessary, and climb straight
ahead to 600 feet using catapult take-off techniques of
aireraft rotation and speed control. The aircraft will
be either cleared to turn to the down-wingd vector, or
vectored ahead of the ship to establish aircraft inter-
vals. Under no circumstances should the pilot climb
or descend in turning flight at or below 800 feet.
According to the joint instruction, if no instructions
are received within two minutes, a levelturnto down-
wind course should be executed. It is assumed that
ships will establish a Tacan distance--approximately
six miles--at which pilots willassume communication
failure and initiate their own turn to the down-wind,
The joint instruction does not establish a uniform
wave-off/bolter pattern speed, therefore conformance
with ship's pattern speed is required to maintain air-
craft intervals, A 25 degree bank angle at 150 knots
on the up-wind turn will establish the aircraft at the
desired 1-3/8 to 1-1/2 miles abeam on the downwind
leg, Aircraft that undershoot or overshoot a proper
down-wind leg may be vectored backtoa proper abeam
position. Approaching the 180-degree position, the
aircrait is slowed to approach speed. This position
can be established by using a relative Tacan bearing
of 1¢ degrees ahead of the wing when on the down-wind
heading. Final Control will elear the aircraft to turn
back inbound to intercept the final bearing. With no
traffic ahead, the 180-degree position will be suchthat
will allow the aircraft to intercept the final bearing at
1-1/4 to 1-1/2 miles aft the ship. On Tacan, this
180-degree position will be a relative position of
approximately 15 degrees aft the wing at 1-3/4 to 2
miiles on DME. No attempt should be made to establish
visual contact with the ship when executing a CCA
until the final approach turn has been completed.
Traffic spacing ahead may requireaircraft to continue
on down-wind heading well past the 180-degree position
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before turning back inbound to the ship. The joint
ingtruction does not specify a distance aft the ship at
which a pilot may assume communication failure and
initiate his ownturn inbound. However, alevel on-speed
approach turn of 18- to 20-degree bank angle will
allow the aircraft properly to inteércept the final in-
bound bearing from the normal 1-3/8 to 1-1/2 mile
abeam down-wind leg.

FOULED DECK HOLDING

One of the most taxing problems that can arise when
a full air group CCA recovery isinprogress in actual
weather is that of initiating fouled deck holding.
Bagically, it amounts to stopping the flow, maintaining
aircraft separation and identification, providing for
possible no-radio aireraft--then, resuming the flow and
expeditiously feeding the aircraft back into approach
with proper interval. Generally, fouled deck holding
can come as a result of either a saturated wave-off
pattern or a prolonged fouled deck because of a crash
or equipment casualty. Fouled deck holding pro-
cedures must be thoroughly understood by all pilots
and controllers in order that all personnel will know
what is expected when the situation arises. The joint
instruction establishes fouled deck holding procedures
for jet aircraft as follows:

If the deck becomes fouled or an excessive number
of aircraft bolter or wave-off, Center will take
action to prevent overloading the traffic pattern.
When, in the judgment of the Center supervisor,
no more aircraft should be allowed in the pattern,
the following action should be iritiated.

JET AIRCRAFT ABOVE 5,000 FEET

Center will transmit “All jet aircrait above 5,000 feet
will dog, Dog radial is /" Each individual pilot
will level off at the next odd altitude and hold on the
dog radial assigned. The dog radial assigned will be
dispiaced from the final bearing in sucha manner that
it will preclude any closing situations because of non-
receipt of the dog signal by any aircraft, Pilots will
report their distance and altitude.

JET AIRCRAFT BELOW 5,000 FEET

Up tosixaircraft may be allowedinthe landing pattern.
All others will be assigned individual altitudes of
2,500, 3,500, and 4,500 feet to hold in a six-minute
lefthand race track pattern at 10 miles ahead of the
ship and oriented on the extension of the final bearing.
If propeller aircraft are being held overhead, jet air-
craft helow 5,000 feet will continue their approachand
await specifi¢c holding instructions, When traffic per-
mits, aircraft holding below 5,000 feet will be controlled
individually into the down-wind leg of the bolter/wave-
off pattern. Some of the missing detailswillhaveto be
established by each ship's CCA doctrine and squadrons
must ensure that all concernedthoroughly understand.
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COMMUNICATION EMERGENCY PROCEDURES

These procedures deal with communication emer-
gencies. Other types of emergencieswhere navigation
and communication aids are available should be hand-
led according to the individual circumstances under
which they arise and as the factors involved indicate.
An aircraft with running lights flashing usually
indicates that an emergency condition exists.

LOST AIRCRAFT [NO NAVIGATION AIDS AVAILABLE)

The pilot will have navigated to best position by dead
reckoning, The following procedures will apply.

With Rodio Receiver

Fly right-hand triangle pattern, one-minute legs.

Conserve fuel and maintain altitude.

Squawk Mede II and be alert for aircraft vectored
to join.

Without Radio Receiver

Fly left-hand triangle pattern, one-minute legs.

Conserve fuel and facilitate radar pickup by
mainiaining highest feasible altitude consistent
with situation,

Squawk Mode II and be alert for aircraft vectored
to join.

After joining, inform healthy aircraft of all emer-
gency conditions by appropriate hand signals in
order to prevent separation during penetration/
let~-down.

EMERGENCY WITH NAVIGATION AIDS AVAILABLE

Squawking Mode II, proceed to alternate marshal.

Energize I/P function at least once each minute,

Commence penetration/let-down at EAC as briefed.

Be alert for aircraft vectored to join. However, if
immediate assistance is required, energize emer-
gency IFF.

EMERGENCY AFTER COMMENCING PENETRATION/LET-
DOWN

Even though communication and navigation aids have
failed, if navigation equipment is still available, con-

tinue approach. Regardless of weather, any jetaircraft
having passed PLATFORM must continue its approach.
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If no contact has been made after two minutes plus
individual expected ramp time, the without-radio-
receiver procedures of a lost aireraft (no navigation
aids available) should be conducted. Ifall communica-
tion and navigation equipment is lost, pilot will pro-
ceed as follows:

If last known weather at the ship was 800 feet with
two miles visibility or better, pilots may elect to
continue approach by dead reckoning and maintain
DR until two minutes past individual expected ramp
time when the without-radio-receiver procedures
of a lost aircraft (no navigation aids available)
should be conducted.

H last known weather at the ship was bhelow 800
feet with two miles visibilily, procedure is as
follows:

Jets will level off, conserve fuel, and execute a
one-half standard rate timed turn to a heading 90
degrees to the right of previous penetration heading.
This new heading is to be maintained for two
minutes. The without-radio-receiver procedures of
a lost aircraft (no navigation aids available) will be
conducted.

CARRIER EMERGENCY SIGNALS
See Figure 3-3.

SECTION CARRIER CONTROLLED
APPROACHES

Should a section approach become necessary because
of radio or instrument failure, the wingman shouid be
placed on the right side prior to commencing the
descent. During the last part of the final approach,
speed should be reduced to 145 knots so as to be
approximately on speed when meatballis sighted. The
leader should indicate meatball to his wingman, and
if at night, blink external lights to indicate carrier in
sight. At this time the wingman will continue the
approazech and land. The leader will make a definite
turn to port, and parallel the final bearing, In this
way he will be in position to pick up the wingman
should he bolter. Following the trap/bolter, the leader
will execute the normal CCA wave-off procedure and
be vectored in for an additional section approach or
final landing.
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CARRIER EMERGENCY SIGNALS

Immediate landing is required. Fly close aboard port side of ship with hook down,
lights bright and steady if at night.

Immediate landing is required while in the Rock wings from the 45-degree position until in the

landing pattern. groove, or from 5 miles to 1-1/2 miles if on a CCA

or straight-in approach in daylight. At night, rapidly
flash lights at one mile and at one-half mile.

Emergency landing is not required. Fly close aboard starboard side of ship with hook up,
lights bright and flashing if at night.

Blinking green light from tower Burn down and land.
Blinking red light. Maximum conserve, stay within visual distance of ship
Flashing green cut lights on mirror and/or A ready and clear deck.

all runway lights on.

Runway lights out with center line lights Foul deck.

on or off.

Flashing green cut and red wave-off lights Aircraft in groove proceed to divert field.
on mirror and turning off and on of run-

way lights.

: EMERGENCY SIGNALS NOT WITHIN VISUAL RANGE OF SHIP

Right-hand triangular pattern, one-minute Only radio receiver operating.

legs.

Left-hand triangular pattern, one-minute Transmitter and receiver inoperative.

legs.

MODE Il IFF. Communication failure.

/P function with Mode II. Communication failure, pilot proceeding to alternate
marshal at assigned holding altitude.

NOTE: Controllers will use various IFF codes and modes
to obtain amplifying information from the pilot
in case of radio transmitter failure.

FDB-1.2.303
Figure 3-3
3-11/3-12
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FLIGHT CHARACTERISTICS

STALLS

NORMAL STALLS

Normal stalls in the clean configuration are preceded
by a wide band of buffet warning. Onset buffet occurs
40 knots above the stall and increases to moderate
to heavy buffet immediately preceding the stall. Mild
wing rocking will occur 5-10 knots prior to the stall.
The stall is usually characterized by a right yaw and
right roll, however, the aircraft will occasionally yaw
and roll to the left. Recovery is easily effected by po-
sitioning stabilator forward of neutral while main-
taining neutral ailerons and rudder.

WARNING

If the aircraft is close to oratthe stall, use of
aileron toraiseawing will aggravate the yawing
motion. Left aileron produces right yaw, etc.

STALLS IN LANDING CONFIGURATION

Stalls in the landing configuration are safe and com-
fortable with satisfactory control about all axes to
within 8 knots of the stall. Longitudinal trimisavail-
able downtothe actual stall. Thethree characteristics
preceding each stall are: (1) nose rise, (2) roll oscil-
lations, and (3) moderate buffet. The usual sequence of
events during an approach to stall are:

1. Pedal Shaker - This is activated by the angle of
attack system and isa stall warning device set at
minimum approach airspeed. It actuates ap-
proximately 19 knots above the stall.

2. Nose Rise - A mild rate 2° to 3° nose rise will
occur along with stick force lightening at 10 knots
above stall, and occasionally just prior to the
stall pitch down.

3. Wing Rock - A gentle roll oscillation will occur
at 8 knots above stall andusually does not exceed
10° bank angles until the stallis reached. How-
ever, during some stall approachesthe wing rock
increases to as much as 60°to80° left and right
and the stall approach should be broken off at
this point by gentle forward stick movement until
recovery attitude is reached.

4-1
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EXAMPLE

FLAPS AND GEAR EXTENDED

GROSS WEIGHT=42,000 LB

STALL SPEED=130 KNOTS

A 5
B. LANDING CONFIGURATION REFLECTOR LINE
C
D. BANK ANGLE=45°

E. STALL SPEED=155 KNOTS

!

GROSS WEIGHT-1000 POUNDS

Figure 4-1

Buffet - A moderate buffet will usually be aetected
1-2 knots above stall.

Stall and Recovery - If wing rock doesnot exceed
20°, the stall can be carried to the point of the
second nose rise followed immediately by a nose
down pitch. In all cases recovery isinitiated or
assisted by easing forward on the stick. Re-
covery attitude is usually about 30° nose down.
External stores including wing pylon tanks have
no effect on stall speeds or characteristics.

FDB-1.2-401

Stalls with one half flaps are very similar to full
flap stalls. Stall airspeeds for various gross
weights and bank angles in the clean and landing
configuration are shown onthe Stall Speed Chart.
A flat final approach can be flown at minimum
airspeeds, (pedal shaker, angle of attack) if
necessary. Minimum airspeeds are dictated by
flare capability since extremely rapid engine re-
sponse offers excellent altitude and speed control.
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INVERTED STALLS

Inverted stall entries have been made up to negative
pitch angle of 80°. A negative angle of attack stall can
be instantanecusly obtained only with abrupt full for-
ward stick deflection at a negative (inverted) pitch angle
of 20° or more. Light to moderate buffet will occur at
the stall, and there are no distinet roll or yaw tend-
encies.

CAUTION

.

Loss of engine ¢il pressure will result from
sustained negative accelerations.

ACCELERATED STALLS
Subsonic

Accelerated subsonic stalls are preceded by buffet
increasing progressively to a moderate level immedi-
ately prior to the stall. Lateral instabilityinthe form
of wing rocking occurs concurrently with buffet and
progresses to a fairly high frequency, large amplitude
rell oseillation. The airplane usually yaws and rolls
1o the right at the stall; occasionally a yaw and roll to
the left mayoccur. Increasingthe rate of aft stick dis-
placement will increase the magnitude and rate of yaw
and roll at the stall. Abruptly applying and holding
full aft stick can result in a rapidspin entry. Prompt
neutralization of ailerong and rudder and positioning the
stabilator forward of neutral will usually effect re~
covery fromaccelerated stallentries. A right rollmay
result during recovery if the stall entry was extremely
abrupt. Below 35,000 feet, if the stick is abruptly
pulled full aft and held, a spin may develop, and it is
also possible that the spin cannot be broken within a
one spin turn. Rapid stall entry with abrupt control
applications will result in a stall without noticeable
occurrence of the above mentioned buifet and wing rock-
ing as warning prior to stall. Moderate buffet will be
evident at the stall. As altitude is increased above
35,000 feet, the aircrait becomes more spin resistant
to abrupt full stick stalls.

WARNING

Stalls performed in the landing configuration
should not be carried beyond uncontrollable
wing rock. Stalls performed in the clean con-
figuration should not be carried beyonduncon-
trollable wing rock and/or the onset of airplane
nose-right yawing (nose "slicing"}., Forward
stick and rudder as reguired will effect an
immediate recovery from any stall that does
not exceed the above ¢onditions.

E CAUTION |

Do not practice landing configuration stalls
above 10,000 ft. The effectiveness of the BLC
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system, and engine bleed pressures decrease
with altitude. Use of BLC at extreme altitudes
may cause systems using engine bleed air to
become inoperative,

Supersonic

Supersani¢ accelerated stalls exhibit less buffet and
wing rocking than subsonic stalls.

SPINS
GENERAL

This airplane is considered tobe highly spin resistant,
Because of excellent longitudinal stability character-
istics, the aircraft can usually be flown well past
stalled angle of attack with positive control recovery
without a spin ensuing. A wide variety of spin entry
conditions have heen investigated and included spins
from:

Level flight,

Accelerated turns below and above 50,000 ft.
Accelerated turn reversals.

Vertical climbs.

Supersonic (1.2 Mach) with speed brakes extended
{accelerated turns).

Inverted climbs up to vertical.

All developed upright spins are stable, and none ap-
proached a flat spin. Controlled recoveries are pos-
sible from all maneuvers.

UPRIGHT SPINS

The upright spin has an oscillatory behavior in pitch,
roll and yaw which is predominant on the first two or
three turns but diminishes as the spin is increased.
Nose position varies from level to slightly above the
horizon at the start of each turn te 50° - 70° nose
down at the 1/2 turn position. The roll and yaw oscil-
lations that are present do not produce uncomfortable
accelerations on the pilot. Altitude loss per turn in a
steady state spin isapproximately 2,500 feet. Altitude
to accomplish a control recovery described below is
approximately 15,000 ft. It can take 5,000 ft. to break
a steady state spin and regain flying speed and an
additional 10,000 ft. to level out while holding onset
buffet. This altitude can he shortened by pulling
moderate buffet on level out or by having a rapid re-
covery to flying speed. High energy effects on spin
mode are noted during spin entries from supersonic
acceleratedturn conditions with speed brakes extended.
High rotational rates occur during the incipient stage
of the spin, but return to the normal spin rate by the
conclusion of the third turn. Influence of extended
speed brakes on spin mode and recoveryisnegligible.
Forward stick motion during the incipient stages of a
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spin will cauge recovery, however, application of for-
ward stabvilator during steady state spins produces a
significant increase in rotational rate and a slight in-
erease in aircraft angle of attack., No divergence to-
ward a flat spin mode will be evidenced, Right spin
direction evidences higher rotation rates and angle of
attack than spins to the left. Theaireraft is especially
spin resistant from spin entries out of vertical climbs,
however, if an incipient spin is entered ata high pitch
angle and low airspeed, positioning stabilator forward
of neutral while holding neutral ailerons andrudderis
the recommended procedure, The aircraft will pitch
forward at the top of the trajectory and regain flying
speed.

Upright Spin Recovery

If the aircraft entersan out-of-control flight condition,
the following recommended steps should be taken for
recovery from upright stalls/spins.

1. Position stabilator forward of neutral, neutralize
ailerons and rudder, and hold inneutral position
for 1 1/2 spin turns. The aircraft shouldfly cut
of nearly all out-of-control conditionsg withthese
contrel motions.

2. If the aircraft is not flying after takingthe action
prescribed above and altitude is over 30,000 ft.
with daytime visual conditions prevailing and a
control recovery is desired to be attempted,
apply:

a. Aileron with spin (with apparent roll}, rudder
against spin and stabilator aft. Hold these
controls until yaw rate has definitely stopped
and then neutralize rudder, ailerons and po-
sition stabilator forward of neutral.

b. If the aircraft then exhibits mild reversals,
counter with rudder and aileron while holding
stabilator forward of neutral. If reversals
are of a magnitude such that it is believed
that ancther spin is being entered, repeat spin
recovery technique outlined in 2.a,

3. If under 30,0004t., at night, or in instrument con-
ditions, and airplane is not flying afterthel 1/2
turn waiting period described in 1 above, deploy
drag chute and position stabilator forward of
neutral while holding neutral ailerons and rudder
for recovery from the spin. The drag chute can
then be jettisoned when the aircraft is solidly
under control. The drag chute will produce a
recovery within cne turn from pilot actuation.
It takes 1/3 to 1/2 turn to fully deploy and pro-
duce load. Drag chute recovery is exiremely
positive and no reversal tendencies will be en-
countered.

Control recovery can be more rapid if application of
recovery aileron is timed to reinforce the aircrait's
roll oscillation.

INVERTED SPINS

No inadvertent inverted spins should be encountered
since the aircraft possessesa highdegree of directional
stability at negative angles of attack. Without intro-
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dguction and persistence of pro-spin controls, an
inverted spin cannot bhe maintained in a stall attitude
at any pitch angle.

Inverted Spin Recovery
Recovery from an inverted spin is as follows:

1. Apply rudder opposite to visual spin direction.
Keep stabilator forward of neutral and ailerons
hieutral.

2, When yaw rate stops, neutralize all controls.

Engine Effects

Spin tests have shown that the engines will probably
flame-out during spins and spin entries. Normal
flight control operation for recovery will deteriorate
after three turns and may not be possible after five
turns. Continuous ignition has proved to be effective
in keeping the engines running, and will be retrofit to
all airplanes.

FLIGHT CONTROL EFFECTIVENESS
STABILATOR

Airplane response to longitudinal stick displacement
is good in all flight conditions, however, stabilator
effectiveness varies considerable throughout the flight
envelope. Longitudinal sensitivity, and consequently
stabilator effectiveness is greatest at high "q" i.e., at
high subsonic speeds and low altitudes. Effectivenessis
greatly reduced in the BLC landing configuration and
lessened still further when in ground effect. Enocugh
effectiveness is retained however, that only on rare
occasions will it be necessary to use full aft stick for
landing. Stabilator effectiveness also deteriorates at
high supersonic speeds; here it becomesapparent that
more aft stick is required to inerease load factor than
is necessary at subsonic speeds. It is quite possible
to use full aft stick at supersonic speeds at high
altitudes without exceeding the airplanes' limit load
factor.

LATERAL CONTROL

Lateral control is adequate in all flight conditions
except in the single-engine landing configuration, where
lateral control hecomes marginal below 130-135 knots
CAS at landing gross weight. Roll rates at any given
altitude remain fairly constant throughout the subsonic
speed range, and then start to decrease as speed is
increased supersonically. However, the rate of de-
crease is such that roll rate is still adequate at the
maximum airplane Mach number. Caution should be
used in lateral control until the pilot has become
familiar with their use, due to the extremely high roll
rates obtainable under certain conditions. Incarpora-
tion of the ARI (Aileron-Rudder Interconnect) effec-
tively prevents adverse yaw with lateral control
application at low speeds (below 225 knots). At
gpeeds above 225 knotsthe ARI system is automatically
cut out since adverse yaw is negligible.
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ANGLE OF ATTACK CONVERSION
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ANGLE-OF-ATTACK CONVERSION
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Figure 4-3

RUDDER

Rudder control becomes effective at approximately
70 knots and remains so throughout the high speed
range. As in most jet aircraft, very little pilot initi-
ated rudder control is required. The yaw damper is
very effective in damping short period oscillations and
the ARI system mentioned previously takes care of the
adverse yaw which occurs below 225 knots.

SPEED BRAKES

The speed brakes are very effective decelerating
devices under most conditions. Extension and re-
traction occurs with very minor pitch transients. In
the extended condition the speed brakes create a mild
buffet. For this reason and also because speed brake
effectiveness is low at landing approach speed, it is
recommended that landings be made with speed brakes
in. Only in the case of a no-flaps landing is it re-
commended that speed brakes be extended. A mildnose
up transient is usually experienced in the transonic
speed range while decelerating from supersonic to
subsonic speeds with the speed brakes out and while
holding "g's" on the airplane.

ANGLE OF ATTACK
See figure4-2 for Angle-of-Attack Conversion Charts.
4-6

FLIGHT STABILITY
GENERAL

The stabilator sensitivity is very pronounced in the
transonic region at low altitudes. With stability aug-
mentation inoperative at aft C.G. locations this
sensitivity contributes to undesirable and potentially
hazardous flight characteristics. The amount of sensi-
tivity will vary with the center of gravity through an
approximate range of 1.7 "g" per degree of stabilator
to 2.5 "g" per degree. Forexample, whenflyingin the
transonic region at low altitude with 4 Sparrows and
the Mk-28 store installed, three degrees of stabilator
motion will create 6.6 "g's" of load factor. This is
only 1.09 inches of stick travel, measured atthe point
of the trim button. Therefore, it is strongly recom-
mended to fly the aircraft smoothly while in this
regime, steering clear of unnecessary rapid stick
inputs. The sensitivity is still present with the stability
augmentation operative; however, the dampers will
decrease the stabilator response to rapid stick inputs.

LOW ALTITUDE

Transonic flight at low altitude presents low stick force
gradients which in turnresultsinanarea of sensitivity
or possible over-control. Even though the inherent
dynamic stability of the airplane is positive, it may be ,
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possible to create a short period longitudinal oscillation
if the pilot's response lag and the control system lag
become coupled with the airplane motion, thereby in-
ducing negative damping. Sucha conditionis commonly
known as "PIQO" or pilot-induced oscillation, Since
the dampers will decrease the stabilator response to
rapid stick inputs, the possibility of inducing an oscil-
lation are minimized because of the change in the
effective time constant in a favorable direction, There-
fore, it is recommended that the stability augmentation
he used when flying at high speed and low altitude.
The standard and most effective recovery technique
from a pilot-induced oscillation is to release the con-
trols. Therefore, it becomes advisable to trim out
longitudinal stick forces while accelerating in this
flight region. Releasing controlswhile stick forcesare
present because of an out-of-trim condition could be
additive and simply amplify the oscillation, If the
altitude of a mission is such that it would not be de-
sirable to release the flight controls, the forcing
function must be eliminated by making the arm and
body as rigid as possible, and possibly bracing the
left hand against the canopy, While flying in this
highly sensitive reglon and a sharp stick input is
necessary, a nose up correction is much more de-
sirable than a sharp nose down correction, since the
lower lift coefficient is more conducive to PIO. In
this regard, caution should be exercised during a rapid
afterburner acceleration at low altitude while maneu-
vering such as steeply banked flight, In this case, an
out-of-trim condition will be present when returning to
one "g'" level flight necessitating a push-overtoremain
level. This type of correction should be performed
smoothly, Always have the shoulder straps locked
while flying at low altitude andhigh speed. The pilot's
body from the lap bhelt up could become the forcing
function during an inadvertent pitch input if the
shoulder straps are unlocked.

PIO DUE TO AFT CG CONDITIONS

With the aireraft C,G. aft of 32,0 percent of MAC and
stability augmentation off, an undamped longitudinal
osciliation can occur whenflyingatairspeedsinexcess
of 350 knots CAS below 10,000 feet. This undamped
oscillation may occur even thoughthe standard recovery
technigue of releasing the controls is employed. An
abrupt input such as that obtained when suddenly re-
leasing the stick in an accelerated maneuver, or the
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transient obtained when the stability augmentation
monitors off in some accelerated flight conditions,
will initiate the undamped motion. The entire longi-
tudinal control system, including the stick, moves
during this oscillation, which has a frequency of
about 1/2 cycle per second, This stick free, un-
damped oscillation may increase the possibility of
inadvertently obtaining dangercous pilot induced oscil-
lations (PIO's) if the pilot attempts to dampthe motion.
To stop the gscillation the stick must be held firmly in
the trim position., Attempts to stop the airplane
motion by applying compensating longitudinal control
inputs may lead to PIQ's with increasing amplitudes.
Releasing the stick will not stop the motion but will
result in anundamped oscillation. This characteristic
is different from the usual PIO's where corrective
action requires immediate release of the stick,

CAUTION |

Avoid abrupt control movements when flying at
airspeeds in excess of 350 knots CAS below
10,000 ft. with aircraft C.G. aft of 32 percent
MAC.

SUPERSONIC

Supersonic flight characteristics are essentially the
same as exhibited during subsonic flight. Therearenc
unusual trim changes above Mach 1.0. At Mach
numbers above 1.3 dihedral eifect becomes neutralor
slightly negative. This is of little concern to the pilot
and usually will escape notice unless a deliberate
attempt is made to yaw the airplane at high Mach
numbers.

MANEUVERING

Stick force per M™g" is fairly constant throughout the
speed range, in contrast to some aircraft inwhich large
differences exist between subsonic and supersonic
speeds. Stick force per "'g" does increase slightly at
high supersonic speeds but only on the order of ap-
proximately 2 pounds per "g'". This is due to a com-
bination of an increase in static stability and a de-
crease in stabilator effectiveness. ’

MISSION

PLANNING

Refer to Appendix I, Volume IOI of this publication,
to determine fuel consumption, correct airspeed,
power settings, and optimum altitude for the intended

flight mission. Planning data for specialized missions
is contained in the F-4B (F4H) Weapon System Tactical
Handbook,
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FORMATION AND TACTICS

GENERAL

Formation and tactics set forth in NWIP 41-2 are
generally applicable to this aircraft. Specific tactics
and weapons system employment are contained in the
F-4B (F4H) Weapons System Tactical Handbook.

PARADE POSITION

The parade position is attained when the leader's head
is directly above the inlet duct (ramp hinge area). A
step down of approximately 5 feet is optimum. The
wing tips should not overlap.

RENDEZVOUS

Keep all aircraft ahead constantly in view and join; in
order to avoid overshooting, excess speed must be
reduced before reaching the wing position. I neces-
sary, the wingman should abort the rendezvous by
leveling his wings, visually account for all preceding
airplanes and move to the outside of the formation.
During rendezvous, only enough step down should be
used to insure separation from the aircraft ahead.
If one airplane is "sucked"”, the pilot shall move to the
outside of the leader until all other aircraft have

joined. All relative motion should be stopped priorto
joining onaninside wing position. A cross-undertothe
outside canthen be made. Duringa running rendezvous,
caution must be exercised in the final steps of the join
up due {o the difficulty of determining relative motion
when cloging from the rear.

NIGHT RENDEZVOUS

A pilot's ahility to detect relative motion is drastically
reduced during night operations. The near impos-
sibility of accurate depth and closure rate perception
make a night rendezvous a difficult and sometimes
hazardous process which demands extra vigilance by
all pilots involved. The basic principles of main-
taining a steady bearing on the aircraft ahead while
turning inside, at or slightly above the speed of the
lead aircraft, remain unchanged, however, the bearing
should be moved slightly aft and the closure rate re-
duced. Rendezvous speeds for normal andemergency
rendezvous speed must be pre-briefed. A pilot who
recognizes his closure rate to be dangerously high
must immediately break off the rendezvous to assure
separation, preferably by crossing under and to the
outside of the leader's turmn.

SIMULATED INSTRUMENTS

GENERAL

Instrument flight is primarily a problem of time and
distance navigation, wherein all, or part of the flight
will be conducted under instrument conditions. To
complete a successful instrument flight, crewmembers
must be properly prepared and have condueted the
necessary planning. All pilots will be current in latest
instrument flight rules and regulations published by
higher authority, and when operating aircraft under
instrument flight conditions they will be guided by the
current OPNAV INSTRUCTION 3710.7 (General Flight
and Operating Instructions for Naval Aircraft) and
Federal Air Regulations, Part 60.

SAFETY PRECAUTIONS

It is the responsibility of the chase pilotto insure that
the flight is clear of other aircraft at all times.

The instrument pilot will not go hooded until reaching
a minimum of 2000 feet above theterrainon departure,

At 2 minimum of 500 feetabove terrainthe instrument
pilot will go contact on any hooded penetration or
ground controlled approach.

The chase pilot will conduct communications check
with the instrument pilot and receive anackrowledge-
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ment at 1 minute intervals below FL. 240 and at 3
minute intervals above F1L, 240.

In the event of loss of radio contact the instrument
pilot will immediately go contact and remain VFR
until radio contact is re-established. If necessary,
the chase pilot will pass to the right and pull ahead/
infrount to attract the instrument pilot's attention togo
contact. Lighting afterburner when passing the in-
strument pilot will usually get his attention.

Radio contact will be positively established immedi-
ately before and after any channel or frequency change.

Instrument pilot will call indicated altitude each 5000,
during descents and at level off to chase pilot, unless
under positive control.

CHASE PLANE PROCEDURES

The chase pilot's duties on instrument flights are to
act as lookout and to be a flight monitor. The best
position for this 18 a loose tactical wing position where
airspeed, attitude and altitude may be monitored while
maintaining a good lookout. During GCA approaches
the chase will fly a position asdirectedby GCA. This
position is normally about four or five o'clock from
the GCA aircraft 500 feet away and slightly stepped up.
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CHASE PLANE RADIO PROCEDURES

The chage aircraft wili setupitsradioin the following
manner: RIOQ's radio on thefrequency inuse with CMD
in the RIO's cockpit., The pilot's radio will be tuned
to guard. The instrument airplane shall monitor the
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TR&G positlon. If the chase pllot suspects radio
failure or cannot "burn through” transmissions by
GCA or other controlling agencies, he can take CMD
and transmit instructions to the instrument pilot on
guard channel,

RADAR AND INTERCEPT

Refer to the F-4B (F4H-1) Weapons System Tactical

Handbook.

WEAPONS AND MISSILES PROCEDURES

SPARROW Il

Pilot's and RIQ's will complete the following Sparrow
III missile and pylon preflight and checkoif list before
manning aircraft,

1. Missile motor and fuze ignitor on SAFE.

2. Missile wings locked in place and at zero
elevation.

3. Missile latched and locked securely. On wing
station, missile lock indicator will be down and
flush with moldline of missile.

4. Sway braces down and snug against missiie,

9. Motor weather seal intact.

6. Misgile secure on launcher.

Prior to start the following cockpit checks are to be
completed:

1. External tanks jettison switch OFF.

. Rack cartridge ground test switch OFF.

. Armament safety override switch pulled QUT.
Arm-safe switch to SAFE.

Landing gear handle DOWN.

Missile power switch QFF.

» Radar power switch in rear observer seat OFF.
. Circuit breakers IN,

OO =3 W b

Prior to Arming, the following checks will be made:

1, Switches in positions listed in arming cockpit
check,

2. Pilot signals the arming crew with a thumbs up
and receives a thumbs up from the arming crew
when arming is complete.

3. The pilot checks firing/jettison cartridge con-
tinuity and gives safety director a thumbs up or
thumbs down as applicable.

SIDEWINDER

Pilot's and RIO's will complete the following missile
and pylon preiflight checkoff before manning atrcraft.

1., No cracks in glass dome (leave G and C cover
QFF).

2, Safety pin installed in AERQ-3A launcher.

3, Umbilical plug screwed tight and launcher cover

closed and locked.

No evidence of smoke or carbon around servo

grain exhaust gas ports.

Control fins for security and movement.

Rear fins secure and rollerons locked.

Nonpropulsion unit removed.

No dents in side of rocket motor case,

Missile secure on launcher.

.

- -

(DCG:-:IU‘}UI

Prior to start the following checks are completed:

1. External stores andtanks jettison switches OFF.
2. Rack cartridge ground test switch OFF.

3. Armament safety override switch pulled QUT.
4. Arm-safe switch SAFE.

5. Landing gear handle DOWN.

6. Missile power switch QFF.

7. Radar power switch in rear observer seat OFF.
8. Circuit Breakers IN.

After startingaircraft but priortotaxiingtothe arming
area, the following checks will be made:

1. Missile select switch to HEAT.

2. Select light on. (If no select comes on put switch
to heat reject until proper light for the station
that is loaded comes on).

3. Audio signal adjusted to comfortable volume,

4. Pilot gives ordnanceman a THUMBS UP when
rise in audio signal is received as flashlight
beam is directed at applicable G and C unit,

Prior to Arming, the following checks will be made:

1. Switches are in positions listed in arming cock-
pit check.

2. Pilot will signal the arming crew with a thumbs
up and receive a thumbs up from them when
arming is complete.
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3. Thumbs up will be given by safety man. The
influence fuze cover is removed, the safety pinis
pulled, and the arming crew is clear of the air-
craft.

4, The pilot checks firing/jettison cartridge con-
tinuity and gives safety director a thumbs up or
thumbs down as applicable.

ARMING

Sparrow II and Sidewinder arming procedures will be
in accordance with the procedures set forth in the
Maintenance Instructions Manual NAVWEPS 01-245-
FDB-2-T). These procedures may be modifiedas local
course rules or deck landing procedures dictate.

NAVWEPS 01-245FDB-1.2

MISSILE FIRING

Missile firing procedures are set forthintheWeapons
System Handbook. Voice procedures and clear tofire
criteria vary greatly with the operating area, control
site and the type of target in use. Therefore, specific
standards cannot be established. However, the follow-
ing criteriz will apply to all firing flights and all
targets:

The firing aircraft must have positive communications
with the control site.

The firing aircraft may not fire until cleared to fire
by the controlling aircraft (tow/Charlie plane) or the
GCI/CIC site controlling the firing flight.

The firing aircraft will notfire ifthere are aircraftor
surface vessels within the impact area of the missile.

ACTUAL INSTRUMENT PROCEDURES

INSTRUMENT FLIGHT

This is an all-weather airplane that is designed to
perform operational missions in all extremes of
weather, Rapidacceleration ratesand high pitchangles
during climb, of necessity dictate some modification
of standard instrument procedures.

INSTRUMENT FLIGHT PLANNING

On instrument flights, delays in departure and descent
and low climb rates to altitude are often required in
high density control areas. These factors make fuel
consumption and flight endurance critical and demand
that all instrument flights be carefully planned and
congideration given to the additional time and fuel
which may be required. A complete weather briefing for
all pilots on the flight will be obtained and the ap-
propriate flight plan will be filed.

BEFORE STARTING ENGINES

When practical, an ATC clearance should be ohtained
from the tower before starting the engines. When
operating the radio with external power connected, the
ground operating limitations must be observed.

BEFORE TAKEOFF

It is essential that the instrument and navigation
equipment be thoroughly checked prior to takeoff, If
a climb through precipitation or clouds isanticipated,
place the pitot heat switch to ON and the engine anti-
ice switch to DE-ICE. At IDLE rpm the operation of
the engine de-icers can be checked by noting a slight
rise (approx. 10°C) in EGT and a slight increase in
fuel flow. The ADI wings symbol should be set with
the wings 1° above the horizon and the compass
should be aligned with the runway heading. The stab.
aug. should be engaged.
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INSTRUMENT TAKEOFF

Instrument takeoffs should be made with MIL power
rather than MAX power unless the urgency of the
mission makes this a necessity, MAX power takeoffs
at normal gross weights require rapid initial changes
in attitude and extreme pitchangles, andalsoincreases
the possibility of accelerating past the gear and flaps
down limit airspeed.

INSTRUMENT CLIMB

The simplified climb schedules described in Bection
I of this volume can be used with minimum sacrifice
in fuel consumption and climb rates. Turns should be
kept to a2 minimum during climb due to the difficulty
of determining bank angles and rates of turn while at
high pitch angles. Upon reaching clear air, turn off
the engine anti-icing and the pitot heat. Follow the
clearance exactly as given. If unable to comply with
the clearance, it is mandatory that ATC be advised
immediately, Climb speed will conform to local pro-
cedures, hut should be a comfortable airspeed with
transition to the published climb schedule acecomplished
at a comfortable altitude above the terrain.

PENETRATION PROCEDURES

Three to five minutes prior to making a descent, the
cabintemperature control should be set at the maximum
comfortable level and the defog/foot heat lever to the
DEFQG position. Contactapproach controlten minutes
prior to EAT or as directed by ARTC, and conform to
the provisions of Section 2, Flight Planning Document.
Three minutes prior to entering holding, adjust power
to arrive at the holding fix with maximum endurance
airspeed (265 knots CASMaximum). Priortodescent,
the pilot will obtain the latest weather information at
the destination and at the alternate if required. Prior
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to commencing the penetration the pilot will make the
following checks:

Reset the altimeter.

Check the synchronization of the ADI/HSIwiththe
standby magnetic compass while in level flight.

Select engine anti-ice as required.

Squawk IFF mode and SIF code as directed by
Approach Control,

Check missed approach procedure, alsocourse,
distance, and fuel required to proceed to alter-
nate. ’

For a TACAN approach, cross check the azimuth
pointer by using the UHF homer {if one is located
at the destination).

A standard penetration with a 4000 fpm rate of descent
and airspeed of 250 knots requires a power reduction to
approx. 79 to 80% and speed brakes as necessary to
maintain 260 knots and 4000 fpm.

PENETRATION WITH GEAR AND FLAPS EXTENDED

Under certain conditions, it may be necessary to
penetrate with the gear and flaps extended. If such is
the case, advise approachcontrolthat the approachwill
be executed witha non-gtandardapproach speed. Prior
to commencing the approach, slow to 220 knots and
lower the landing gear and flaps. IUf externaltanksare
carried, place the fuel transfer switch to EMERG be-
fore extension of the landing gear to avoid de-pres-
surizing the fuel tanks. Commencingpenetration,re-
duce the pitch attitude to maintain 185 knots. This
attitude will seem extremely nose low. Make throttle
adjustments ags neceggary to maintain a 3500 fpm rate
of descent, Initiate a round out in ordertoreach GCA
pick-up or TACAN gate altitude at a speed of 150-
160 knots.

RADAR CONTROLLED PENETRATION

The approaches are basically the same as previously
described with the following additions. The control-
ling activity will normally ask for turns or specific
IFF squawks for positive identification. The control-
ling activity will advise turns or headings which will
produce the desired flight path. They will alsoadvise
as to distance fromthe destination and directa descent
to lower minimum altitudes ag trafficandterrainper-
mit.

GCA (PAR) APPROACHES

This airplane handles exceptionally well in the GCA
pattern, It is very stable directionally and ig very
respongive to minor corrections about all axis. When
directed, descend to GCA pickupaltitude andtransition
to landing configuration. Slow te 150-160 knots which
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will require approximately 88-90%. Trim requiredwill
be approximately 3-5 units nose up, When the pilot
is told to commence a normal rate of descent for his
aircraft, he should retard the power to approximately
82-84%. Allow the plane to slowto 145 knots minimum
(section). If alone adjust the nose to maintain 140
knots or a donut on the angle of attack indexer, which-
ever is greater, While holding the attitude constant,
make smooth but positive power adjustments to main-
tain a desired rate of descent of approximately 600-
800 feet per minute or as directed. For heading cor-
rections after starting descent, recommended bank
angle is 10°. Up to 3° heading corrections may be
made by using rudder alone. When the controller
announces "minimums have been reached," the pilot
will leok up. If the runway is not in sight he will
immediately execute a missed approach. If the pilot
hag the runway in sight he will adjust power to
establish optimum angle of attack/airspeed and com-
plete the landing.

GCA Box Pattern

To enterthe GCA patternfrom otherthana penetration,
contact Approach Control, and proceedas follows. The
downwind leg is flown at 230-250 knots clean., The base
leg is flown at 150 knots, gear and flaps down. After
completing the turn on final and slowing to 140 knots,
the normal GCA proceduresapply. If enteringthe GCA
pattern after a touch and go landing, aircraft will
comply with Approach Control instructions.

TURBULENT AIR AND THUNDERSTCRM
OPERATION

Intentional flight through thunderstorms should be
avoided, unless the urgency of the mission precludes
a deviation from course, due to the high probability of
damage to the airframe by impact ice, hail,and light-
ning. The radar provides an excellent means of
navigating between or around storm cells and the
airplane is capable of climbing over the top of small
and moderately developed thunderstorms.

PENETRATION

I necessary to penetrate, the basic structure of the
airplane is capable of withstanding the accelerations
and gust loadings associated with the largest thunder-
storms at subsonic airspeed. Supersonic thunder-
storm penetrations have not been investigated to date.
The airplane ig exceptionally stable and comparatively
easy to control in the severe turbulence; however,
the effects of turbulence becomes noticeably more
abrupt and uncomfortable at airspeeds above Mach
0.9. The airplane is not displaced significantly from
the intended flight path and desired heading. Altitude,
airspeed, and attitude can be maintained with reasgon-
able accuracy.

PENETRATION AIRSPEEDS

The optimum thunderstorm penetration speeds based
on pilot comfort, controllability, and engine considera-
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tions are 300 to 350 knots CAS or Mach 0.9, whichever,
is less at low and medium altitudes, At highaltitudes
{above 35,000 feet) the optimum airspeeds are 0.9
Mach or 270 knots CAS, whichever is more.

APPROACHING THE STORM

I the storm cannot be seen, it may be located by
radar, radio compass swing and crash static. Adjust
power to establish the recommended approach speed.
Place the pitot heat switch to ON, the engine anti-ice
switch to DE-ICE, and the autopilot OFF, The seat
should be lowered in order to view the instruments and
to minimize the buffeting due to turbulence. Do not
become overly intent on "topping"” the storm or allow
the airspeed to decrease below the minimum recom-
mended for penetration. Flight througha thunderstorm
at the proper airspeed and attitude is much more
advantageous than "floundering” into the storm ata
dangerously slow airspeed while attempting to reach
the top. If the penetration is made at night the day-
light floodlights should be on, and the console and
instrument lights should he full bright.

IN THE STORM

Maintain a hormal instrument scan with added emphasis
on the attitude gyro (ADI). Attempt to maintaina con-
stant pitch attitude and if necessary, accept moderate
altitude and airspeedfluctuations. Adjustthethrottles
as necessary to maintain airspeed within the recom-
mended range. In heavy precipitation, a reduction in
engine rpm may he necessary due to the increased
thrust resulting from water ingestion. If compressor
stalls or engine stagnation develops, attempt to regain
normal engine operation by momentarily retarding the
throttle tc IDLE then advance to the operating range.
If the stall persists, shut down the engine and attempt
a relight. If the engine remains stagnated at reduced
power, and the EGT is within limits, maintain reduced
power until clear of the thunderstorm. The angle-of-
attack probe may become distorted by impact ice
and/or hail which can result in the actuation of the
rudder shakers.

ICE AND RAIN

The possibility of engine and/or airframe icing is
always present when the airplane is operating under
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instrument conditions. Icing is most likely to occur
when takeoffs must be made into low clouds with
temperature at or near freezing, Normal flight op-
erations are carried on above the serious icing
levels, and the airplane's high performance capabili-
ties will usually enable the pilot to move out of the
dangerous areas gquickly, When an icing condition is
encountered immediate action should be takentoavoid
further accumulation by changing altitude and/or
course and increasing the rate of climb or airspeed.
When icing conditions are encountered, actuate the
engine anti-ice switch to DE-ICE and the pitot heat
switeh to ON.

WINDSHIELD RAIN REMOVAL

Windshield rain removal has beenfoundto be marginal
when flying through any precipitation regardless of
flap positions or power settings. Rainremoval during
ground taxiing operations is satisfactory. The wind-
shield rain removal system is somewhat effective in
de-icing the windshield.

LONGITUDINAL FEEL TRIM

When flying through areas of precipitation, partial or
complete failure of the longitudinal control artificial
feel system may result due to ice and/or water block-
age of the bellows ram air line. H this condition
occurs, excessive stick forcewill be requiredto main-
tain the desired airplane attitude. Since suddenlongi-
tudinal trim changes may oceur several minutesafter
flying through freezing precipitation especially during
descent to altitudes below the freezing level, the ap-
plication of corrective longitudinal trim when a blocked
bellows inlet is suspected is not recommended.

CENTRAL AIR DATA COMPUTER

The central air data computer may malfunction during
flight through ice and/or due toimpact forcesimposed
by water and ice onthe CADC total temperature sensor.
A momentarily flashing ""Duct Temp Hi" warning light
usually indicates that the sensor probe has been blocked
or shorted by ice accumulation,

AIR REFUELING PROCEDURES

RENDEZVOUS WITH TANKER

When available, GCI/CIC control intercept radar,
TACAN and/or visual reference points should be used.
If the ARA-25 must be usedfor rendezvousthe follow-
ing technique is recommended:

Set up a collision course with the tanker. The tanker
should give & short count every minute,
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On passing over the tanker at maximum range altitude
start an idle descent penetration. The tanker will
start a 360 degree 2 minuteturnwhen so instructed by
the receiver.

Quce the tanker is sighted vigually it MUST be kept in
sight.
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BEFORE PLUG~IN

The air refueling checklist should be completed prior
to plug-in,

Radar Master Switch - STBY

Radar Altimeter - OFF

Missile Power Switch - QFF

Arming Switches - OFF/SAFE

UHF NAV Function Switch - REC

IFF - STDBY

INT Wing Dump Switch - NORMAL

All unnecessary electrical eguipment - OFF
Refuel Probe Switch - REFUEL (Extend for dry
plug-ins).

Refuel Selection Switch - ALL TANKS/INTER-
NAL as desired.

11. Check Probe fully extended.

12. Trim aircraft for balanced flight.

PLUG- IN AND REFUELING

P

. Iy .
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Most of the problems associated with air refueling
in this aircraft, stem from the location of the air
refueling probe, The probe nozzle isabeamthe pilot's
right shoulder when fully extended. Hence the nomen-
clature, "shoulder probe™. Several factors affect the
refueling operations from this probe location and are
as follows:

The probe is not within the pilot's peripheral vision
when the tanker is used as a reference point on
engagement attempts,

The drogue is influenced by the air flow around the
nose of the airplane during engagement run-in and
tends to drift outboard away from the fuselage,

The drogue is in close proximity to the canoples and
duct and the possibility of it striking these parts exists
during missed approaches.

The receiver pilot must plan and executethe approach
s0 that the drogue passes close to the fuselage. It is
tmportant that the pilot line-up in the tankers wash, to
the left and slightly below the drogue and turn the
aircraft prior tocommencingthe approach, Misalign-
ment will make the approach mueh more difficult and
will probably result in a missed approach. The re-
ceiver pilot must close at a reasonable rate {about 5
knots) inorder to minimize drogue and receiver control
problems and to seat the probe inthe drogue coupling.
At low closure rates the movement oscillations are
generally induced. Excessive closure rateswill some-
times result in hose “whip" following contact. The
technique for refueling is generally applicable to all
tankers and may be briefly summed up as follows:

Tanker in smooth air and at optimum altitude/air
speed for refueling. All electronic/electrical equip-
ment pogitioned as cutlined previously. Place the re-
fuel probe switch to the REFUEL position. Checkthat
the probe is fully extended. Position the receiver
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aircraft 10-15 feet behind the drogue withthe probe in
line with the drogue. Using the tanker and hose as a
reference increase power to establish a5 knot closure
rate. The drogue has a tendency to moveupand to the
right as it passes the nose of the receiver. As the
receiver approaches the drogue it will be necessary
to continue to crowd it by flying slightly up and to the
right. DO NOT LOOK AT THE DROGUE. Although
the drogue will be visible in the pilot's peripheral
vision he should continue to fly on the hose and a re-
ference point on the tanker (usually the point where
the hose originates}.

DO NQT FENCE with THE PROBE. The RIO can he
of invaluable assistance to the pilot during the final
phase of the approach, by calling out the probes po-
sition in clock code with relation to the drogue thus
allowing the pilot to make small corrections. If no
engagement occurs reduce power and move straight
back slightly to the port of the normal hose trail po-
sition. Speed brakes may be employed but are gener-
ally not required. The RIQ will aidthe pilat by calling
the clock code of all misses. When engagement is
made the receiver pilot will notice a slight ripple in
the refueling hose. Foliowing engagement, move the
hose forward about 3 marks and adjust power to re-
main in a refueling position flying formation on the
tanker. Sometimes the probe will "tipple" the drogue
by hanging up on the outside lip of the basket and not
slipping intothe drogue. Whenthisoccursthe receiver
pilot will notice a large amount of slack in the hose
that will not be taken up by the tankers take-in reel,
In this event the receiver pilot should back out with
extreme care. M the probe slips off the drogue it may
whip and make contact with the receiver aircraft and
possibly cause damage tothe aircraft or drogue basket.

PROBE SWITCH OPERATION

Dry plug-ing will be made withthe refuel probe switch
in the EXTEND position scthat the aircraft fuel system
will continue normal operation. Wet plug-ins will be
made with the refuel probe switch in the REFUEL po-
sition., This relieves all tank pressure and positions
all the refueling valves in the proper position. Upon
completion of the pass the refuel probe switch will
be placed in the RETRACT position. Insure that the
"IFR Probe Unlocked" light is extinguished on the
telelight panel before normal flight operations are
resumed. There is a danger of running out of fuel
while plugged in, If the indicator falls below 1000#
put the IFR probe switch in the EXTEND position
until the feed tank is full again. Then resume re-
fueling.

BREAKAWAY

Breakaway from a successful engagement is accom-
plished by reducing power and dropping back at 2
three to five knot rate of separation. Care should be
taken to maintain alignment and altitude during
breakaway. The connection will separate when the
hose reaches full extension.
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COMMUNICATIONS WITH TANKER

1.

When in position for run, the pilot shall transmit
"Ready to commence run”, Thetanker shall reply
"(Cleared to commence run',

When closing, the pilot shall trahsmit "Com-
mencing run'.

When contact is made, the pilot shall call
"Contact'.

If contact is missed, the pilot shall report
"Missed Contact” and voice procedures begin
with "Ready to commence run',

After successful contact, the pilot will report
"Backing out", when he is ready to break the
connection prior to commencing another ap-
proach., When separationisaccomplished, he will
report "Clear'.

6.

7.
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If it is a wet run, the operatorin the tanker will
report when the tanker starts pumping. The re-
ceiver pilot will acknowledge.

I at any time the tanker calls "Emergency
Breakaway", the receiver pilot will immediately
initiate a normal breakaway.

When the receiver is taking on a full load of
fuel, the pilot should report when within 500
pounds of full load. If external tanks are being
refueled the respective "EXT Fuel' light on the
telelight panel will illuminate when fuel flow to
the external tank is less than 4.5 gpm. The
pilot may then assume that the external tank or
tanks are full.

Refueling should not be attempted when the
drogue is streaming fuel.

TOW TARGET PROCEDURES

NORMAL OPERATION

PREFLIGHT CHECK

1.

2.

Check reel/launcher for secure attachment tothe
aircraft,

Check launcher asgembly for eracks and agsem-
bly bolts for proper security.

. Check security of electrical plug between reel/

launcher and aireraft.

Check for proper reeving of tow wire and that
cable cutter squibr is installed.

Check reel lockpin in place.

. With external power applied, place reel/launcher

control box master switch in ON position,
Check reel/launcher brake switeh in-ON posi-
tion.

Test for proper function of the reel/launcher
turbine pitch control. After test, return reel
turhine blades to ZERO ({centered) position.
Have ground crew visually inspect blades for
feathered position.

Check reel/launcher brake and counter oper-
ation as follows: (Have ground personnel standing
by target and tow reel.)

a., Test tow reel hrake agperation by having
ground persconnel remove reel lockpin.
Prake aperation is satisfactory if turbine
cannot be turned by exerting slight pressure
on the turbine blades,

b. For counter assembly check, with crewman
holding turbine blades firmly, turn brake
switch OFF,

vvvvv Ny

CAUTION 1

s

Prior to brake release, insure crewman has
firm hold of turbine blades as the spring-
loaded target ejector will attempt to eject the
target causing turbine blades to spin and

414

endangering the hands, Very little effort is
required, however, to held turbine blades in
stationary position and overcome ejector ac-
tion,

10,

11.

c. Allow turbine to rotate slowly by restrict-
ing blade operation with the hands and allow
target to eject into the hands of waiting
crewmarn.

d. Remove hands from turbine and have crew-
man holding target pull aft about 20 feet,
Monitor counter for proper action.

e, Recover target by hand-turning turbine
blades. Maintain wire tension. Observe
proper counter action as target returns
into launcher.

f. When target is properly seated inlauncher,
continue tensioning tow wire by hand-
turning turbine blades until target is dif-
ficult to rotate by applying concerted phys-
ical effort at the largest diameter of the
target. Turn brake switch ON andreinstall
lockpin.

Check that target is secured in target locking
device.

When utilizing IR type targets, insure that flare
ignition safety plug is installed.

Check with weapons crewman for size of tow line
and maximum permissible let-cut length.

POST-START CHECK

If right generaivr is cycled to correct for a
BUS TIE light, the reel brake and target
locking device will be disengaged allowing
target to eject out of launcher.

1.
2.

Control box master switch ON.
Brake switch in the ON position.
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Tow line footage counter set at "00000".
Tachometer indicator in the ZERO position.
Turbine piteh indicator 2 units IN position.
Verify this by having ground crew visually
inspect turbine blades for IN pitch.

f CAUTION |

If an IR target is being carried, do not re-
move reel lockpin until flares are installed
in ARMING area; then remove reel lockpln
and flare ignition safety plug.

TAKE-OFF AND CLIMB

1.
2.

Perform normal take-off,

Do not exceed 250 knots CAS until target is
initially launched. This is necessary as it is
not possible to apply sufficient ground tension
on the tow wire to prevent the target from
rotating in the basket at speeds in excess of
250 knots CAS.

If the operating area is some distance from
the operating hbase higher speeds in pro-
ceeding to the area may be desired. If so,
stream target to 300-400 feet using pro-
cedures outlined below. Airspeed can then
be increased to 300 knots CAS. Prior to
continuing reel-out reduce airspeed to 250
knotg CAS,

LAUNCHING PROCEDURES

1.
2.

3.

When over water or an unpopulated area,
pilot helds wings level - noturns while launching,
RIO calls for IDLE power. Filot holds airspeed
of 250 knots CAS,

RIO releases brake and gradually reduces the
amount of IN pitch until target breaks free of
launcher. Hold 800 to 1,000 rpm until chase
plane verifies a good launch, then as counter
indicates about 200 feet, RIO calls for power
ON and increases QOUT pitech to 4,000 rpm,

Continuously monitor turbine rpm. Do not
exceed 4,000 rpm,

4,

When tow line approaches desired length, begin
to slow reel-out by momentary actuation of the
turbine pitch control toward IN. At desired tow
line length, actuate the switch to IN until tow
line counter stops.

2.
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Stop rpm with turbine pitch and place hrake
switch ON or allow the tow line to creepin
and out at a slow rate if desired. Note turbine
position indicator reading required to stop
reel-out for reference during tow line length
change and {arget recovery operations, Ifbrake
is used to hold tow line length, feather turbine
blades.

Note

Turbine rpm is a function of tow line length,

airspeed, altitude,

and turbine pitch. With

constant pitch, turbine rpm will slowly change
as operating conditions are varied, The tach-
ometer indicator shall be monitored duringthe
period that the brake system is in the OFF
position.

i CAUTION

Do not reel out tow lne in excess of the
maximum permissible length or exceed air-
speed for tow line being utilized as shown
in figures 4-4 and 4-5.

6.
1.

Do not exceed 30 degrees maximum angle of bank.
When acceleration or c¢limb with afterburner is
required after rolling out of a turn, maintain
altitude and airspeed for a minimum of 45 seconds
(timed) prior to acceleration. Add afterburner
slowly (after 45 seconds) and hold airspeed until
reaching desired altitude then acceleraie to the
desired airspeed. Do not exceed maximum air-
speed as shown in figures 4-4 and 4-5,

CHANGING TOW LINE LENGTH

i.

3.

Reduce airspeed to 250 knots CAS and RIO
momentarily actuates the turbine pitch control
to obtain the turbine position indicator reading
required.

Place brake switch in OFF position, then
momentarily actuate the turbine pitch control
switch to IN or OUT position as required to
obtain the desired tow line length, When de-
sired length is reached, stop operation as
previcusly outlined,

Increase airspeed as desired.

FLARE IGNITION

Set the proper frequency on the UHF,

Select TONE on the tone generator box.
Depress the Mike hutton for at least 10 seconds
then release.

Turn off time generator and listen for resuylts
of HOTSHOT ONE.

If another flare is to be fired, wait at least 5
seconds between tone generator signals toallow
the stepping relay in the target to actuate.

415
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WIRE LIMITATIONS FOR AERO 36,

36A, AND 42 TOW TARGETS
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Figure 4-4
RECOVERY PROCEDURES slight rudder opposite the side of the reel.

RIO must monitor rpm as it will increase as
tow line length decreases. Once 4,000 rpm is
obtained, maintain this rpm.

1. Return to 250 knots CAS and utilize the same
procedures outlined under Changing Tow Line
Length, and slowly establish reel-in speed up

to 4,000 rpm. 2. When 500 feet of tow line remains, reduce to
1,000 rpm,
3. When counter indicates 100 feet, RIO calls for
Note IDLE power.
4, Pilot holds wings level and airspeed at 250
When using long tow lines, or at low air- knots CAS until chase plane advises target
speeds, if reel fails to start reel-in with the cinched in launcher and rotation stops.
turbine pitch control switch in the full IN 5. Add power but do not exceed 300 knots CAS,

position, gradually increase airspeed or mo-
mentarily yaw the aircraft slightly by applying
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place brake ON, and feather the turbine. If
target starts to rotate, slow down.
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WIRE LIMITATIONS FOR AERO 36,

36A, AND 42 TOW TARGETS
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LANDING

1. Make normal landing.

2. If carrying unburned flares, taxi to ARMING area
for flare removal, and instruct ground crew to
install reel lockpin.

P W e

Do not secure engines or tow equipment
switches until reel lockpin is installed.

EMERGENCY OPERATIOR
TARGET LOSS ON LAUNCHING

1. Brake ON immediately.
2. Feather turbine.

TARGET LOSS ON LONG CABLE SCOPE

1. Use reel-in procedures outlined under Changing
Tow Line Length.

2. When chase aircraft indicates approximately 500
feet of tow line remaining, stop reel and cut the
remaining cable.

CABLE CUTTING

1. Actuate the turbine pitch control switch to
feather turbine blades.

2. Brake switch ON.

3. Depress cable cutter switch button.

REEL OVERSPEED

The tow reel contains an overspeed switch set at
6,000 rpm and a relay which will automatically apply
the reel brake whenoverspeed occurs. Asthebrakeis
applied, the tachometer indicator will suddenly dropto
zero. The brake will remain engaged until electrical
power to the reel has been interrupted.

4-18
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When an overspeed occurs, proceedto reset the system
in the following sequence:

1. Actuate the turbine pitch control switch to
feather turbine blades.

[ CAUTION |

P eeY

This step is absolutely essential to prevent
uncontrolled overspeed during reset of the
system.

2, Place tow system brake in ON position.
3. Briefly cycle the tow system master switch to
OFF and then immediately to ON position.

b

CAUTION

During the period that the master switch is
in the OFF position, the tow reel brake will
be disengaged. It is essential that the reel
master switch be returned to ON as rapidly
as possible.

4, Proceed withdesired operation using procedures
outlined under Launching Procedures, Changing
Tow Line Length, and Flare Ignition.

5. If reel overspeed cannot be corrected, slow
aircraft to minimum safe airspeed to minimize
reel damage, cut excessive cable, and return to
base.

WARNING

Do not jettison target or wire over any
area where injury to personnel or property
damage could result.
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AIRCRAFT EMERGENCIES

ENGINE FAILURE

Jet engine failures in most cases will be caused by
improper fuel scheduling due to malfunction of the fuel
control system or incorrect techniques used during
certain critical flight conditions. Engine instruments
often provide indications of fuel control system
failures before the engine actually stops. If engine
failure is due to a malfunction of the fuel control sys-
tem or improper operating technigue, an air startcan
usually be accomplished, providing time and altitude
permit. If engine failure can be attributed to some
obvious mechanical failure within the engine proper,
DO NOT attempt to restart the engine.

SINGLE ENGINE FLIGHT CHARACTERISTICS

Single-engine flight characteristicsare essentially the
same as normal flight characteristics due to proximity
of the thrust lines to the center of the airplane. With
one engine inoperative, slight rudder deflection is re-
quired to prevent yaw toward the failed engine. Thus,
good control is assured in the single-engine range.
Minimum single-engine control speed varies with
gross weight, flap setting, and landing gear position.
The aircraft design is such that no one system (flight

control, pneumatic, electrical, etc.), is dependentona
specific engine. Thus loss of an engine will not result
in a loss of a complete system.

ENGINE FAILURE DURING TAKE-OFF
Before Airborne

If an engine fails before leaving the ground, the con-
tinuation of take-off is dependent on length of remaining
runway, gross weight, airspeed, field elevation and
ambient temperature.

Note

®During take-off using Military power, where
take-off will not be aborted, immediately
advance operating engine to Maximum power
and follow Engine Failure During Flight Pro-
cedures, this section, as soon as possible.

®]If a single-engine failure occurs using Maxi-
mum power and take-off will not be aborted,
immediately retard'dead" engine throttle from
afterburning range and follow Engine Failure
During Flight procedures, this section, as
soon as possible.
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If the decision to stop is made, proceed as follows:

1
2.
3.
4

Throttles - IDLE

Drag chute - DEPLOY

Wheel brakes - APPLY

Notify RIO of existing emergency and intended
action.

5. Request arresting gear if necessary.

.

If an arrested roll out is to be made:

6. Arresting gear - DOWN
Exiend the arresting gear shortly before
anticipated engagement.

7. Aim for the center of the wire.

Note

® The hydraulic brakes will remain operative
for approximately 10 full brake applications
after the loss of the utility hydraulic system.

®5t is possible to use differential hydraulic
braking in conjunction with metered pneumatic
emergency braking.

After Airborne

If an engine fails immediately after take-off, lateral
and directional control of the airplane can be main-
tained if airspeed remainsabove stalling speed. How-
ever, the ability to maintain altitude or to climb depends
upon gross weight and air density. Since the pilot's
reactions will depend upon the conditions mentioned
above, after take-off, and at critical airspeeds with
heavy gross weight, the pilot must complete the fol-
lowing if level flight cannot be maintained.

1. Operating engine - MAX (AFTERBURNER)

2. Landing gear - UP

3. External stores - JETTISON (if necessary)
If altitude cannot be maintained, jettison the
external stores.

4. Continue straight ahead.

5. Wing flaps - UP

6. Failed engine - SHUTDOWN

If failure is other than mechanical:
7. ATTEMPT AIRSTART
8. Internal wing fuel - DUMP
9. Land as soon as possible.
ENGINE FAILURE DURING FLIGHT

In the event an engine fails perform the followingz:

1. Positively determine which engine has failed
2. Throttle - OFF

If failure is other than mechanical:

3. ATTEMPT AIRSTART
5-2
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If failure is mechanical:

4. Engine - SHUTDOWN
a. Engine master switch - OFF
5. Land as soon as possible.

DOUBLE ENGINE FAILURE DURING FLIGHT

The possibility of a double engine failure is highly
remote. However, if such a situation should occur,
proceed as follows:

1. Reduce airspeed to 515 knots CAS or Mach 1.1
whichever is lower.
2. Wind driven turbine - EXTEND
Extend the wind driven turbine to operate the
left fuel boost pump at low speed. This will
supply enough fuel to either engine for an air
start.

i S e e

'CAUTION |

Maintain airspeed above 195 knots CAStopre-
vent the emergency generator pressure switch
from disconnecting the emergency generator
from the essential buses. This would result
in a complete loss of all electrical power,
except for the engines ignition systems.

3. Throttles - OFF
4, Either engine - ATTEMPT AIRSTART (45,900
feet or below)
To provide maximum fuel flow for an air-
start, retain the throttle of the remaining
engine in the OFF position.

If an airstart has not been accomplished within 30
seconds:

5. Throttle - OFF
6. Remaining engine - ATTEMPT AIRSTART

If neither engine can be started before reaching mini-
mum safe ejection altitude, and the precautionary
emergency approach procedure cannot be set up:

7. Notify RIO of existing emergency and intended

action.
8. EJECT
AIRSTARTS

In general, airstart capability is increased by higher
airspeeds and lower altitudes. However, airstartscan
be made over a wide range of airspeeds, as high as
approximately 48,000 feet with JP-4 fuel or 40,000
feet with JP-5 fuel.

Note

In order to reduce the possibility of engine
seizure, initiation of engine restart should not
be prolonged following flameout. If one or both
engines flame out, do not delay the airstart
attempt.
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Establish a normal flight attitude.

Engine rpm - 12% MINIMUM

Ignition button - DEPRESS

Throttles - ADVANCE TOBEYOND IDLE, THEN

SLOWLY RETARD BACK TO IDLE.

5. A start is indicated by a rapid increase in EGT
followed by an increase in RPM.

6. After the engine starts, adjust throttle as re-

quired.

W O DD

In the event:

1. Light-off does not occur within 30 seconds after
throttle is advanced;

2. The engine does not continue to accelerate after
light-off;

3. The exhaust temperature exceeds maximum
limitations;

4. The oil pressure does not attain the minimum
limit at idle rpm;

retard the throttle to OFF to discontinue start. Allow
engine to windmill approximately 30 seconds minimum
prior to next attempted start.

GLIDE DISTANCE

With both engines windmilling, the optimum glide
speed for maximum glide distance below 50,000 feet
is 215 knots CAS. Above 50,000 feet the airspeedwill
be decreased 3 knots for each 1000 feet of altitude.
For every 10,000 feet above the terrain the aircraft
will glide approximately 12 miles.

SINGLE ENGINE LANDING

A single engine landing is basically the same as a
normal landing except that the pattern is expanded to
avoid steep turns, final approach speedsare increased
for better lateral control, and 1/2 flaps are used in
lieu of full flaps.

. Turn off all non-essential electrical equipment.
Reduce gross weight to 34,000 lbs or less.
Jettison external stores as required.

. Cycle afterburner of operating engine to insure

W 0O DD e

rapid light-off for possible afterburner operation.

5. Stab Aug switch - ENGAGE
Wind driven turbine - EXTEND
Wing flaps - 1/2

- o
o

¢ CAUTION |

® Full flaps are not recommended during a single
engine approach and landing, since the engine
bleed air that would be utilized for the trailing
edge BLC system deprives the engine of fully
rated thrust. In the 1/2 flaps configuration,
trailing edge BLC is inoperative and the op-
erating engine can deliver fully rated thrust
if a wave-off is necessary.
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®In the event the generator on the operating
engine is lost, the flaps solenoid operated se-
sector valves will revert to a full trail po-
sition, and the airstream will blow the flaps
UP.

8. Landing gear - DOWN
9. Arresting hook - DOWN (CARRIER)

10. Retrim airplane.

11. Abeam position - 1 1/2-2 NM; 1000 ft. altitude;
150 knots CAS.

12. Maintain angle of attack of 20-21 units unless
forward field of view is reduced and line up is
affected. If line up becomes ecritical slowly
reduce angle of attack (to prevent rapid sink
rate) to 19.5 units. Corresponding airspeed for
34,000 1b. airplane are as follows:

a. 20-21 units - 146 knots CAS
b. 19.5 units - 150 knots CAS

In the event of wave off:

13. Operating engine - MIL or MAX as required
In the event of field landing:

14. Make normal touchdown
15. Drag chute - DEPLOY

In the event of carrier landing:

16. Upon main gear touchdown:

a. Operating engine - MAX (AFTERBURNER)
17. Upon arrestment:

a. Operating engine - IDLE

b. Observe flight deck crew signals.

LANDING WITH BOTH ENGINES
INOPERATIVE

Landing with both engines inoperative will not be
attempted.

FIRE
ENGINE FIRE DURING START

Throttles - OFF

Engine master switches - OFF

Continue to crank engine for 20 sec.

. External compressed air units - DISCONNEC-
TED

5. Leave airplane as quickly as possible.

W 0o DO

ENGINE FIRE DURING TAKE-OFF
Before Airborne

If either fire warning light illuminates during take-off
roll, it is preferable to abort immediately if sufficient
runway is available to stop safely. Refer to Critical
Field Length Charts, Appendix I of Volume III

1. Throttles - OFF
2. Drag chute - DEPLQY

5-3
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EXTERNAL STORES JETTISON CHART -
EXT STORES STATION G“:;;‘"D- METHOD
?:héﬁiigé’;lf::f?%ﬂdk} Lzos e Y
External stores emerg. release bution—DEPRESS

ALL INCLUDING MISSILES 1 thru 9 UP or DWN*

(A/C 150406L & UP)
EXT WING 1&9 UP or DWN External tanks sw.—JETT

G ' - i G . . Mode select sw.~DIRECT |
3f thru 149474k) . W Bomb/§ store button-DEPRESS

{A/C 14836

Ready safe sw—READY
¢ Mode select sw—DIRECT

(A/C 150406L & UP) Master arm sw—SAFE
Bomb G stores button—-DEPRESS

M Missile status panel jettison sw.—ALL
| ALL MISSILE STATIONS | 2,3,4,6,7,8| UP or DWN Micife tetfison swrSPOSH
: LEFT WING 2

RIGHT WING 8
! FUS L. FWD 4 Missile status panel jetfison sw.~APPROPRIATE STATION
L FUS R. FWD 6 UPor DWN | pmicile jettison sw.—PUSH
E FUS L. AFT 3 P
s FUS R. AFT 7

¢ T-249A option selecior sw.~SAFE

5 5 : up Mode select sw.—DIRECT
p | (A/C 148363¢ thry 149474k) Bomb/G_ store button-DEPRESS

T-249A (DCU-75/A) option selector sw.—SAFE
Ready safe sw.—_READY
€ Mode select sw.~DIRECT
(A/C 150406L & UP) Master arm sw.—SAFE
Bomb/( stores button—DEPRESS

?:bg?;ﬂoiglfzoufz? 1,2,588&9 External stores emerg. release button—DEPRESS

OUTBOARD WING External tanks sw.—JETT
(A/C 150406L & UP)
Missile status panel jettison sw.—L. WING
INBOARD WING Missile jettison sw.—PUSH
P or DW
(A/C 150406L & UP) 2i%8 URiouDWH Missile status panel jettison sw.-R. WING
Missile jettison sw.~PUSH
Ready safe sw.—READY
¢ Mode select sw.—DIRECT
{A/C 150406L & UP) Master arm sw.—SAFE
Bomb/@ stores button—-DEPRESS
A

FDB-1.2-501

*Weight must be off gear
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3. Wheel brakes - APPLY

4. Notify RIO of existing emergency and intended
action.

5. Arresting gear - DOWN (if wire engagement is
anticipated)

Note

® The hydraulic brakes remain operative after
loss of the hydraulic power system for ap-
proximately 10 brake applications.

® If normal hydraulic braking is inadequate, use
emergency brake system. RefertoBrake Sys-
tem Emergency Operation, this section.

®It is possible to use differential hydraulic
braking in conjunction with metered pneumatic
emergency braking.

6. Aim airplane at the center of the wire,
7. As soon as stopped - LEAVE AIRPLANE

After Airborne

1. Normally operating engine - MAX (AFTERBUR-
NER)
2. Throttle (engine indicating fire) - OFF
3. Engine master switch - OFF
4. External tanks - JETTISON (if necessary to
maintain altitude)
5. Landing gear - UP
6. Wing flaps - UP
Retract wing flaps when safe altitude and air-
speed are attained.
7. If warning light remainsonandfire is apparent -
EJECT

If warning light goes out and no fire is apparent:

8. Internal wing fuel - DUMP
9. Land as soon as possible.

WARNING

Make a single engine landing, DO NOT attempt
to restart engine.

10. If fire warning light remains on and no fire is
apparent, climb toa safe altitude and investigate.
Climb to a safe ejectionaltitude and determine
positively that no fire exists. If there is
evidence of a fire - EJECT. If thereisnofire
make a single engine landing. DO NOT attempt

to restart the engine.

Note

Illumination of "Fire" or "Overht" warning
light shall be logged on the yellow sheet
(OPNAV FORM 3760-2).

ENGINE FIRE DURING FLIGHT
1. Engine indicating fire - THROTTLE BACK

Throttle back on the engine indicating fire to
reduce EGT. If warnlight remains lighted:
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a. Throttle - OFF
b. Engine master switch - OFF

2. If fire warning light goes out and there is no
evidence of continuing fire, make a single engine
landing as soon as possible.

3. If fire warning light remains illuminated and
evidence of fire is apparent, EJECT.

4. If fire warning light remains illuminated andfire
is not apparent, proceed to a safe ejection
altitude and investigate thoroughly. If there is
no evidence of fire, make a single engine landing
as soon as possible. DO NOT attempt to restart
the engine.

ENGINE FIRE DURING SHUTDOWN

If external compressed air source and external elec-
trical power is hooked up or readily available:

1. Throttles - QFF
2. Engine master switches - OFF

When external power is connected to airplane:

3. Generator control switches - EXT ON

4. Engine start switch - LEFT or RIGHT (engine
indicating fire)

5. Motor engine until fire is extinguished.

If external compressedair source and external electri-
cal power is not available:

1. Throttles - OFF
2. Engine master switches - OFF
3. As soon as possible - LEAVE AIRPLANE

AFT FUSELAGE OVERHEAT
DURING TAKE-OFF

If there is insufficient runway remaining to stop:

Normally operating engine - MAX

. Throttle (engine indicating overheat) - IDLE
Landing gear up

External stores - JETTISON

. Climb straight ahead

. Wing flaps - UP

OO e GO DD

If the overheat light remains illuminated and fire is
apparent:

7. Engine - SHUTDOWN

8. If the fire ceases, make a single engine landing
as soon as possible. If a fire is evident, alert
the RIO and EJECT

If the overheat light is illuminated and no fire is
apparent:
9. Climb to a safe ejection altitude andinvestigate.
Note

If it is necessary to shut the engine down, do not
attempt to restart the engine.
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ELECTRICAL FIRE

1. Generator control switches - OFF

2. All electrical switches - OFF

3. When fire subsides, generator control switches -
ON

If fire still persists when generator control switches
are turned on:

4, Emergency wind driven turbine - EXTEND

5. Generator control switches - OFF
This will supply power to the essential buses
only.

6. Land as soon as possible.

If no fire is apparent when generator control switches
are turned on:

7. Individually reposition electrical equipment
switches to ON beginning withthe most essential
equipment first.

8. If malfunctioning item is found, turn electric
power switch OFF and pull applicable circuit
breaker.

ELIMINATION OF SMOKE AND FUMES

1. Descend to below 34,000 feet.

2. Emergency ventilating knob - PULL.

3. If step 2 fails to clear cockpit - JETTISON
CANOPY

EJECTION

Escape from the airplane in flight should be made with
the ejection seat, and it is an established procedure
that the RIO eject first.

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

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

2. Appreciable forces are exerted onthe body when
ejection is performed at airspeeds of 525 to600
knots CAS rendering escape more hazardous.

3. At speeds above 600 knots CAS, ejection is
extremely hazardous because of excessive forces
on the body.

Ejection at low altitudes is facilitated by pulling the
nose of the airplane above the horizon (''zoom up'
maneuver). This maneuver affects the trajectory of
the ejection seat providing a greater increase in
altitude than if ejection is performed in a level flight
attitude.

This gain in altitude will increase the time available
for separation from the seat and deployment of para-
chute. Ejection should not be delayed when the air-
craft is in a descending attitude and cannot be leveled
out. When circumstances permit, slow the airplane
down prior to ejection to reduce the forces exerted on
the body. The emergency harness release handle
should never he actuated before ejection for the fol-
lowing reasons:

5-6

NAVWEPS 01-245FDB-1.2

1. Actuating the emergency harness release handle
creates a hazard to survival during uncontrol-
lable flight, since negative "g' forces may pre-
vent the crew from assuming the correct ejection
position. A full understanding of the particular
situation must be established between crew
members so that there is no mistaken or time
consuming activity.

2, Actuating the emergency harness release handle
creates a hazard to survival if the pilot decides
that he has insufficient altitude for ejectionandis
required to proceed with a forcedlanding. Once
the emergency harness release handle has been
pulled, the lap belt shoulder harnessing is re-
leased and cannot be refastened in {flight.

3. Actuating the emergency harness release handle
prior to ejection causes the occupantto separate
from the seat immediately after ejection, and
severe shock loads will be imposed on the body.

On airplanes equipped with a drogue lanyard release
knob, actuating the emergency harness release handle
without pulling the drogue handle release knob will
cause the parachute to deploy immediately upon separa-
tion from the seat andthe altitude delay feature will be
nullified. The seat will remainattachedtothe deployed
parachute until the barostat delay mechanism actuates
at approximately 10,000 feet.

LOW ALTITUDE EJECTION

The Martin-Baker ejection seat is considered to give
excellent escape capabilities ina range extending from
maximum airplane altitude to ground level. It should
be realized, however, that the term "groundlevel' can
be easily misinterpreted. The minimum airspeed of 130
knots quoted for ground level ejection of necessity
assumes a near-level aircraft attitude and NO SINK
RATES.

HIGH ALTITUDE EJECTION

For a high altitude ejection, the basic ejection pro-
cedure is applicable. Furthermore, the "zoom up"
maneuver is still useful to slow the airplaneto a safer
ejection speed or provide more time and glide distance
as long as an immediate ejection is not mandatory.

SURVIVAL KIT DEPLOYMENT

During a parachute descent the crewmember may
desire to jettison the survival kit, or hold it by its
carrying strap to be dropped just priortoground con-
tact. The reason for jettisoning or hand carrying the
survival kit is to reduce the bulk and weight of the
crewmember, which will minimize the possibility of
injuries occurring under ground impact due to the
survival kits weight and normal carrying position. It
would probably be to the crewmember's advantage to
jettison or hand carry the survival kit when making a
parachute descent over land. In the event of a night
ejection over land, the survival kit should be removed
irom its normal carrying position, however, if it can-
not positively be determined that the crewmember will
touchdown on land, the survival kit should be hand
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BEFORE EJECTION SEQUENCE

Volume
Section

TYPICAL BOTH COCKPITS

IF TIME AND CONDITIONS PERMIT

© SLOW AIRCRAFT AS MUCH AS POSSIBLE.
® STOW ALL LOOSE EQUIPMENT.

® PULL EMERGENCY VENTILATING KNOB TO MINIMIZE DECOMPRESSION EFFECTS WHEN JETTISONING CANOPY.

1. ASSUME PROPER EJECTION POSITION

ADJUST SEAT POSITION SO EYES WILL BE AT, OR BELOW
GUNSIGHT LEVEL. BRACE THIGHS ON SEAT CUSHION, LEGS
EXTENDED. SIT ERECT, BUTTOCKS BACK, SPINE STRAIGHT.
HEAD BACK AGAINST HEADREST, AND CHIN IN.

2. FACE CURTAIN HANDLE-PULL

REACH OVERHEAD, WITH PALMS AFT KEEPING ELBOWS TO-
GETHER, GRASP FACE CURTAIN HANDLE, PULL FACE CURTAIN
AND MAINTAIN DOWNWARD FORCE UNTIL STOP IS EN-
COUNTERED WHEN CANOPY JETTISONS, CONTINUE PULL-
ING FACE CURTAIN UNTIL FULL TRAVEL IS REACHED.

IF CANOPY FAILS TO JETTISON
o EMERGENCY CANOPY RELEASE HANDLE—PULL

IF CANOPY FAILS TO JETTISON RELEASE TENSION ON FACE
CURTAIN HANDLE, AND WHILE HOLDING HANDLE WITH ONE

HAND, PULL EMERGENCY CANOPY RELEASE HANDLE. WHEN ® © ®

CANOPY JETTISONS, AGAIN GRASP FACE CURTAIN HANDLE
WITH BOTH HANDS AND PULL UNTIL FULL TRAVEL IS REACHED.

IF CANOPY STILL FAILS TO JETTISON
e CANOPY CONTROL HANDLE—OPEN

o MANUAL CANOPY UNLOCK HANDLE—PULL

WHEN AIR LOADS SEPARATE CANOPY, AGAIN GRASP FACE
CURTAIN HANDLE WITH BOTH HANDS AND PULL UNTILFULL ® ® ®
TRAVEL IS REACHED.

® THE SECONDARY FIRING HANDLE
(D" RING) SHOULD BE USED
ONLY IN CASES WHERE IT IS
IMPOSSIBLE TO REACH THE FACE
CURTAIN PULL HANDLE.

@ IF CREWMEMBER ELECTS TO
USE SECONDARY EJECTION
HANDLE AFTER PULLING
FACE CURTAIN HANDLE, THE
FACE CURTAIN HANDLE
SHOULD BE RETAINED WITH
ONE HAND TO PREVENT THE
POSSIBILITY OF ENTANGLE-
MENT WITH DROGUE
GUN WHEN IT FIRES.

[ 2.SECONDARY EJECTION HANDLE-PULL |

POSITION ARMS BETWEEN LEGS WITH PALMS AFT, GRASP
SECONDARY EJECTION HANDLE (“D"" RING) AND PULL UP
UNTIL STOP IS ENCOUNTERED. WHEN CANOPY JETTISONS,
CONTINUE PULLING UP ON SECONDARY EJECTION HANDLE
UNTIL FULL TRAVEL IS REACHED.

FDB-1.2-502
R

Figure 5-2



blume |l NAVWEPS 01-245FDB-1.2
ction V :

AFTER EJECTION SEQUENCE i

HIGH ALTITUDE SEQUENCE

PULL FACE CURTAIN TO INITIATE THE EJECTION SEQUENCE, CANOPY JETTISONS AND PULLS INTERLOCK
BLOCK, PERMITTING CURTAIN TO EXTEND FULLY AND FIRE THE CATAPULT.

A SEAT IS PROPELLED UP GUIDE RAIL. OCCUPANT'S LEGS ARE RESTRAINED, EMERGENCY OXYGEN IS ACTU-
ATED, TIME RELEASE MECHANISM AND DROGUE GUN ARE TRIPPED, AND EMERGENCY IFF IS ACTUATED.

B DROGUE GUN FIRES APPROX. 4 SEC.*&FTER EJECTION, DEPLOYS CONTROLLER DROGUE, WHICH IN TURN,
DEPLOYS STABILIZER DROGUE. SEAT IS STABILIZED AND DECELERATED BY DROGUE CHUTES.

C SEAT AND OCCUPANT DESCEND RAPIDLY THRU UPPER ATMOSPHERE. WHEN AN ALTITUDE OF APPROX.
10,000 FT. IS REACHED, THE BAROSTAT RELEASES THE ESCAPEMENT MECHANISM, WHICH IN TURN, ACTU-
ATES TO RELEASE THE OCCUPANT'S HARNESSING, LEG RESTRAINT LINES, AND CHUTE RESTRAINT STRAPS.
THE DROGUE CHUTES PULL THE LINK LINE TO DEPLOY THE PERSONNEL PARACHUTE.

10,000 FT....... IF NECESSARY PROCEED WITH....... =

D OCCUPANT IS HELD TO SEAT BY STICKER CLIPS UNTIL OPENING SHOCK OF PARACHUTE SNAPS SEAT FROM
HIM PERMITTING NORMAL DESCENT.

LOW ALTITUDE SEQUENCE

SAME AS CORRESPONDING STEPS A=B IN HIGH ALTITUDE SEQUENCE EXCEPT

C APPROX. 1) sECFAFTER EJECTION THE ESCAPEMENT MECHANISM ACTUATES TO RELEASE THE OCCU-
PANT'S HARNESSING, LEG RESTRAINT LINES, AND CHUTE RESTRAINT STRAPS. THE DROGUE CHUTES PULL
THE LINK LINE TO DEPLOY THE PERSONNEL PARACHUTE.

¥ EFFECTIVE AIRPLANES 149403i AND UP, AND ALL OTHER
AIRPLANES UPON INCORPORATION OF ACSEB 22-61, THE
DROGUE GUN FIRES APPROXIMATELY % SEC AFTER EJEC-
TION, AND THE TIME RELEASE MECHANISM IS ACTUATED
APPROXIMATELY 1% SEC AFTER EJECTION.

A

FDB-1.2-503
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Figure 5-3
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SURVIVAL KIT DEPLOYMENT

. UPON EJECTION, SURVIVAL KIT EMERGENCY

OXYGEN IS TRIPPED. THIS PROVIDES THE CREW-
MAN WITH BREATHING OXYGEN AS HE DE-
SCENDS FROM HIGH ALTITUDES. THE OXYGEN
IS5 ALSO USED TO PRESSURIZE THE SUIT ABOVE
35,000 FEET.

. IF FOR SOME REASON THE OXYGEN FAILS TO
TRIP AUTOMATICALLY, THE CREWMAN MUST
PULL THE EMERGENCY OXYGEN RELEASE RING
ON THE FRONT OF THE SURVIVAL KIT.

. AFTER THE PARACHUTE HAS OPENED (ABOUT
10,000 FEET} OPEN FACE VISOR TO PREVENT
SUFFOCATION WHEN EMERGENCY OXYGEN
SUPPLY IS DEPLETED. IF OVER WATER, PULL UP
ON KIT RELEASE HANDLE.

D. PULLING THE KIT RELEASE HANDLE RELEASES THE
BOTTOM OF THE SURVIVAL KIT CONTAINER AND
CAUSES THE RAFT TO INFLATE. THE CONTAINER
BOTTOM AND RAFT DROP AND HANG FROM A
20 FOOT LINE SECURED TO THE CONTAINER TOP.

SHOULD THE TIME RELEASE MECHANISM FAIL TO OPERATE
AUTOMATICALLY, THE OCCUPANT WOULD MANUALLY
SEPARATE FROM THE SEAT AS FOLLOWS:

A. ACTUATE EMERGENCY HARNESS RELEASE HANDLE ON RIGHT SIDE OF
SEAT TO ITS FULL AFT POSITION. THIS ACTION WILL RELEASE THE RE-
STRAINT HARNESS, LEG RESTRAINT CORD, AND A CARTRIDGE ACTUATED
GUILLOTINE WILL SEVER THE LINK LINE BETWEEN THE PERSONNEL CHUTE
AND DROGUE CHUTE. THE OCCUPANT IS NOW HELD IN SEAT ONLY BY
STICKER CLIPS.

B. REACH OVER SHOULDERS AND GRASP PARACHUTE, AND PULL PARA-
CHUTE OFF THE HORSESHOE FITTING ON THE SEAT, PUSH FREE OF
STICKER CLIPS AND CLEAR OF SEAT.

C. PULL PARACHUTE RIPCORD D" RING (LOCATED ON LEFT SHOULDER)
AND MAKE A NORMAL PARACHUTE DESCENT TO THE GROUND.

FDB-1.2-504
R
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EJECTION ALTITUDE REQUIREMENTS

ERERSSEEE N

15° NOSE UP AND 30° ROLL TO 53°

NOSE DOWN AND 30° ROLL

: A] AIRPLANE LEVEL FLIGHT ATTITUDE |-

| -
i) |

T INCLUDING PILOT REACTION TIME

L .

b ¥ b i

| AIRPLANE LEVEL FLIGHT ATTITUDE |-
| WITHOUT PILOT REACTION TIME -

2 O O

AIRPLANES 148363f THRU 148434h WITHOUT ||

INCORPORATION OF SEB 22-61, BASED ON -
AIRPLANE SPEED OF 135 KNOTS CAS.

— — — AIRPLANES 149403i AND UP, AND ALL OTHER | _
AIRPLANES UPON INCORPORATION OF SEB ..
22-61, BASED OM AIRPLANE SPEED OF 130 .-

KNOTS CAS. g

REQUIRED ALTITUDE FOR EJECTION-FEET

I N B O N I )

" 3. COMPLETE POWER FAILURE 40,250 LBS. GROSS WEIGHT FULL FLAPS, NO BLC. 145 KNOTS 1AS |

SINK RATE CONDITIONS el

1. TWO ENGINES, 87% RPM, 34,000 LBS. GROSS WEIGHT FULL FLAPS, FULL BLC.
ONE ENGINE, 85% RPM,34,000 LBS. GROSS WEIGHT HALF FLAPS, L.E. BLC. I

2. COMPLETE POWER FAILURE 34,000 LBS. GROSS WEIGHT FULL FLAPS, NO BLC, i

HE | 0 T 4

} ittt i bl

a0 LU

AIRPLANE SINK RATE-FT./SEC.
Figure 5-5

carried and dropped just prior to impact. Inthe event
there is insufficient time to jettison or handcarry the
survival kit, the life raft withthe survival kit should be
released. In all over water ejections, the survivalkit
should be left in its normal carrying position and the
life raft should be released during parachute descent.
To jettison or hand carry survival kit, proceed as
follows:

1. Open face visor or disconnect oxygen mask.

2. Composite disconnect release knob - PULL

3. Release left lap belt release fitting.

4, Take hold of survival kit lifting handle with
right hand.

5. Release right lap belt release fitting.

EJECTION SEAT FAILURE (BAILOUT)

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

1. Reduce speed as much as possible.

2. IFF - EMERG

3. Emergency harness release handle - PULL
Pull up on the emergency harness release
handle on the right side of the seat bucket to
disconnect the parachute harness and the leg
restraint harness from the seat. This handle
also fires the cartridge actuated guillotine and
severs the link line between the drogue chute
and the personnel parachute.

4, Reach over shoulders and grasp parachute from

the horseshoe fitting on the seat.
5. Full nose down trim while holding airplane level.

FDB-1,2.505
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If the parachute risers are not grasped, andthe
chute pulled off the horseshoe, the chute will
not clear the protrusion at the top of the seat
when attempting to leave.

6. Roll inverted, push stick forward and push

sharply to fall clear of the airplane.

7. When clear of airplane and at 10,000 feet or

below, parachute "D" ring - PULL
LANDING EMERGENCIES

FORCED LANDING

WARNING

All forced landings on land shall be made with
the landing gear extended, regardless of terrain.
A greater injury hazard is presenf whenever
emergency landings are made with the landing
gear retracted. Increased airspeed or nose
highangle of impact during landings withlanding
gear retracted is common practice and con-
tributes greatly to pilot injury and damage to
the airplane. This nose high attitude causes
the airplane to "slap" the ground on impact,
subjecting the pilot to possible spinal injury.
Less airplane damage will result withthe gear
extended.
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It is recommended that a gear-up landing NOT be
attempted with this aircraft; the crew should EJECT.
If a forced landing is unavoidable, proceed asfollows:

1. Wind driven turbine - EXTEND
Extend the wind driven turbine if needed to
supplement the power control hydraulic or
electrical power. Both systems will be inop-
erative if the engines are windmilling.
2. If time and conditions permit, dump or burn
excess fuel.
3. Notify RIO of existing emergency and intended
action.
Harness inertia reel handle - LOCKED
. Canopies - JETTISON (forward canopy first)
The aft canopy should be jettisoned last to
preclude the possibility of the forward canopy
entering the aft cockpit when jettisoned.
. Armament - JETTISON
Landing gear - DOWN AND LOCKED
Wing flaps - DOWN
External tanks - RETAIN IF EMPTY
Empty external tanks should he retained to
absorb the shock of landing.
10. Make normal approach.

[

L o-am

Upon touchdown:

11. Drag chute - DEPLQOY
12. Engines - SHUTDOWN
a. Throttles - OFF
b. Engine master switches - OFF
13. Generator control switches - OFF
14. As soon as stopped - CLEAR AIRPLANE

LANDING GEAR UNSAFE

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

Emergency Extension and Locking

1. Airspeed - 250 knots CAS or BELOW

If utility hydraulic pressure is within limits:

2. Landing gear - RECYCLE
3. Check gear indicates down and locked.

If unsafe condition still exists:

4. Landing gear circuit breaker - PULL
5. Landing gear handle - DOWN-PULL AFT
When the landing gear handle is down, pull aft
to actuate the emergency pneumatic system.
6. Check gear indicates down and locked.

If unsafe condition still exists:

7. Yaw airplane to assist in locking main gear.

8. Check gear indicators and have gear visually
checked by another airplane or by tower "fly
by'.

Volume Il
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Landing With Gear Up or Unsafe

The following factors should be considered before
landing:

a. Availability of mid field or short field arresting

gear near the approach end of the runway.

Crosswind effect.

Refer to Crosswind Landing, Section II.

c. Utility hydraulic system failure.
Witha utility system failure, normal rudder con-
trol, normal wing flaps, andnormal braking will
not be available.

b

1. Request foam on runway if desired.
2. Armament - JETTISON
3. Lighten airplane.

Lighten airplane by dumping or burning excess
fuel.
4. External tanks - RETAIN IF EMPTY
5. Notify RIO of existing emergency and intended
action.
6. Inertia reel handle - LOCKED
7. Make normal approach.

If one main gear is up or unsafe;

8. Land on side of runway opposite failed or unsafe
gear.

If nose gear or all gear is up or unsafe:

9. Land in center of runway.

10. Drag chute - DEPLOY

11. Brakes - APPLIED

12. If gear is up or has collapsed - SHUTDOWN
ENGINES

13. As soon as stopped - LEAVE AIRPLANE

14. If gear has not collapsed, roll straight ahead
until stopped, keep engines running until crash
crew has installed ground locks.

WARNING

Do not attempt arrestment if nose gear is up
and main gear is extended.

FIELD ARRESTMENTS

1. Request foam if desired.

2. Notify RIO of existing emergency and intended
action,

External tanks - RETAIN IF EMPTY

Arresting gear - DOWN

Plan to engage wire shortly after touchdown.
Aim for center of wire.

Drag chute - DEPLOY

Release brakes 100 feet prior to engaging wire.
Apply slightly aft stick.

.

ﬂDm—JUﬁU‘»ﬁsﬂ

After engagement:

10. If gear is up or has collapsed - SHUTDOWN
ENGINES

11. As soon as stopped - LEAVE AIRPLANE

12. If gear has not collapsed, roll straight ahead
until stopped, keep engines running until crash
crew has installed ground locks.

3-11




Volume Il
Section V

BLOWN TIRE

A situation may occur when the pilot must land with a
blown tire, or the tire may rupture during ground roll.
A blown tire at high speed will require immediate
control action to keep the aircraft aligned with the
runway. Proceed as follows:

Make a normal final approach.

. Land on side of runway opposite blown tire.
Touchdown with weight on undamaged tire.
Drag chute - DEPLOY

. Use light opposite braking andnose wheel steer-
ing to slow aircraft and maintain alignment.

5 N
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CAUTION |
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®1f possible, do not shutdown engines until
adequate fire fighting equipment is available.
The damaged wheels will be either on fire or
very hot andfuel drained overboardafter engine
shutdown could contact the hot wheel causinga
fire.

® Do not retract flaps after landing or taxiing on
blown tire. Damage to flaps and/or seals may
occur due to flap seals being whipped out by
abnormal forces.

NO-FLAPS LANDING

A no flaps landing is basically the same as a normal
landing except that the pattern is expanded to avoid
steep turns; the downwind, base leg, andfinalapproach
speeds are increased 22 knots to provide adequate
lateral control. An "on speed" angle of attack onthe
indexer will cause an increased airspeed of approxi-
mately 22 knots at all gross weights.

1. Fly a wide normal pattern.

2. Wing flap lever - RETRACT

3. Establish at least a one mile low angle straight
in approach.

4. Maintain applicable approach speed.

Total Fuel Remaining Approximate
Lbs. Final Approach Speed
Kts. CAS

3000 157
4500 160
6000 163
7500 166
9000 169

10,500 172

12,000 175

w

Maintain a mild rate of descent.

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

7. Make normal touchdown and roll out.

5-12
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BOUNDARY LAYER CONTROL SYSTEM FAILURES

A boundary layer control (BLC) system failure will
effect the handling characteristics andapproach speeds
of the airplane. This (BLC) system failure usually
will not effect the complete BLC system, but rather a
portion of the system, and will probably be of one of
the following variations:

a. Trailing edge BLC inoperative on one side.

b. Leading edge BLC inoperative on one side.

¢. Leading and trailing edge BLC inoperative onthe
same side.

The BLC failure will probably occur priorto, or in the
transition to flaps down duringa landing approach, with
the result being an asymmetric BLC condition. The
asymmetric BLC condition has beenfoundto be safe and
easily controllable even with both leading edge and
trailing edge BLC inoperative on the same side. A
more detailed description of the characteristics and
safe handling procedures for the above metioned
failures follow.

Trailing Edge BLC Inoperative on One Side

This condition is characterized by a moderate roll
when the flaps reach full down. Trim requirements
vary only slightly as speed is reduced. Fly a normal
"on speed" angle of attack. Thiswillincrease airspeed
5 to T knots. Increasing the angle of attack in order
to fly normal airspeeds will provide satisfactory
lateral control, but the increased angle of attack im-
pairs the view over the nose of the airplane. If the
above failure occurs proceed as follows:

1. Airplane - RETRIM
2. Fly normal "'on speed" angle of attack.
3. Increase minimum approach speed 4 knots.

Leading and BLC Inoperative on One Side

This condition is characterized by little or no lateral
retrim requirements when flaps are first lowered,
followed by increased trim requirements as airspeed
is reduced. Fly "on speed" angle of attack and/or an
airspeed six knots higher than normal for the gross
weight involved. Use caution onflaring since increas-
ing angle of attack will lower rolling power and in-
crease lateral control required for BLC off. Maintain
a constant attitude to touchdown if possible. If the
above failure occurs proceed as follows:

1. Airplane - RETRIM
2. Fly normal "on speed'" angle of attack.
3. Increase minimum approach speed 6 knots.

Leading and Trailing Edge BLC Inoperative on the
Same Side

The initial flap down lateral trim requirements of the
trailing edge is first apparent followed by increased
trim as airspeed decreases. Full lateral trim will be
required well above approach airspeed. Minimum
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approach airspeed should be increased 18 knotsto 150
knots CAS at 30,000 lbs. gross weight. Mild buffet
will be noticeable at allairspeeds. Ifthe abovefailure
occurs proceed as follows:

1. Airplane - RETRIM
2. Increase minimum approach speed 18 knots.

There is no reason to raise flaps and land at 155-160
knots to avoid an asymmetrical BLC condition. In
general for either type failure, a 5-10 knots increase
will give normal angle of attack readings and satis-
factory approach control.

BOUNDARY LAYER CONTROL SYSTEM MALFUNCTION

A boundary layer control system malfunction will be
indicated by the illumination of the "BLC Malfunction"
warning light. The only type of malfunction indicated
by the light will be a BLC valve stuck open when the
flaps are up. There is a possibility of rectifying this
type of malfunction by reducing the engine power set-
tings. The lower engine rpm will reduce the amount of
engine bleed air being supplied to the BLC system,
and may allow the BLC valve to close. In the event
of a BLC malfunction ("BLC Malfunction" light illu-
minated) proceed as follows:

1. Reduce engine power settings to 90% rpm.

If above procedure fails to allow valve to close and
extinguish "BLC Malfunction" warning light:

1. Flap switch - DOWN
2. Land as soon as practicable.

AUXILIARY AIR DOOR MALFUNCTION

In the event the auxiliary air door warning light illu-
minates in flight, the following precautions should be
observed:

If gear handle is up:

1. Do not use afterburner.
2. Decrease airspeed to below 400 Knots CAS.
3. Avoid extended periods at high power settings.

If gear handle is down:

1. Land or retract gear.
Extended periods of low speed, high power set-
ting flight with doors closed may cause over-
heating in the engine compartment.

DITCHING

Ditching the airplane should be the pilot's last choice.
All survival equipment is carried by the crewmember
thus ejection is advisable. However, if altitude and
situation demand ditching, the procedures set forthon
the ditching chart (figure 5-6) are believed to be the
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fastest and safest way of evacuating the cockpit, and
should be observed. Twoalternate methods of evacua-
ting the cockpit are available, and procedures for each
follow.

TO EVACUATE THE COCKPIT TAKING SURVIVAL
KIT AND PARACHUTE ALONG, PROCEED AS FOL-
LOWS:

1. Emergency harness release handle - PULL
After landing impact, pull up onthe emergency
harness release handle to free the shoulder
harness, lap belt, and leg restraint lines.

2. Stand up to release survival kit sticker clips

from the seat.

TO EVACUATE THE COCKPIT LEAVING BOTH THE
PARACHUTE AND SURVIVAL KIT IN THE AIR-
PLANE, PROCEED AS FOLLOWS:

1. Leg lock release lever - PULL AFT
Prior to landing impact, pull aft onthe leg lock
release lever to disconnect leg restraint lines.
2. Parachute riser-shoulder harness release fit-
tings - SQUEEZE
After landing impact, squeeze the parachute
riser-shoulder harness release fittings onthe
integrated harness to free the parachute,
3. Lap belt release fittings - RELEASE
After landing impact, squeeze the lap belt re-
lease fittings on the integrated harnesstofree
the survival kit.
4, Helmet face visor - OPEN
Open helmet face visor or loosen oxygen mask.

WARNING

If the composite disconnect is manually pulled
before the face visor is open, or the oxygen
mask is loosened, the crewmember may suffer
from lack of oxygen since oxygen cannot be sup-
plied to the user once the composite disconnect
has been pulled.

5. Composite disconnect knob - PULL
Pull up on the composite disconnect knob and
kick free of the seat.

Note

In the event of ditching and sinking in water
when immediate escape is impossible, it is
possible for the crewmember to survive under
water with oxygen equipment until escape can
be made. The oxygen regulator is a suitable
underwater breathing device since the regulator
is always on 100% oxygen. Ifapressure suitis
not being worn it is essential that the mask be
tightly strapped in place.

5-13
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DITCHING CHART

RADAR
INTERCEPT
OFFICER

O N hR W -

W N

. RIO—-ALERT.
. Make radio distress call.

. IFFFEMERGENCY.

. External stores—JETTISON.

. Landing gear—-UP.

. Wing flaps—DOWN.

. Arresting gear-DOWN.

. Leg restraint release han- |

11.

12.

16.

NAVWEPS 01-245FDB-1.2

1.ln Seat.

2 .Feet on
rudder
pedals
knees

flexed.

dle-PULL AFT. Release leg |

restraint lines before ditch-
ing to expedite egress
from the cockpit.

. Visor-DOWN.
. Oxygen mask or face

visor—-TIGHTEN or SEAL.
Canopy — JETTISON (for-
ward canopy first).
Lower seat, assume posi-
tion for ditching.

13. Inertia reel handle-
LOCKED.

14. Fly parallel to swell pat- |
tern. !

15. Attempt, touch down

along wave crest.
When hook contacts water
~SHUT DOWN ENGINES.

. Acknowledge pilots ditch-

ing order.

. Radar equipment-STOW.
. Leg restraint release han-
dle—PULL AFT. Release leg |

restraint lines before ditch-
ing to expedite egress from
the cockpit.

. Visor-DOWN.
. Oxygen mask or face visor

~TIGHTEN or SEAL.

. Canopy - JETTISON (Aft |

canopy last).

. Lower seat, assume posi-

tion for ditching.

. Inertia reel handle—LOCKED

1

2

3

N O s

.Pull up on the Emergen-
cy harness release handle.

.Squeeze parachute riser-

shoulder harness release
fittings.

.Stand up to release

survival kit sticker
clips from the seat.
NOTE
@ The Bail-Out Bottle
will be actuated when
the crewmember kicks
free of the seat
@ In the event of ditch-
ing and sinking in
water when immed-
iate escape is imposs-
ible, it is possible to
survive under water
with oxygen equipment
or full pressure suit un-
til escape can be made.

.Abandon aircraft.

.Inflate life vest.
.See that RIO is clear.
.Inflate life raft and secure

Emergency equipment.
Proceed away from air-
craftand tie rafts together.

ﬁ

1.0Oneman| Over

raft and
Emer-
gency
equip-
ment.
2.Life vest
3.Flash
light.

|
canopy|
sill. |

1.ln Seat.

2.Feet on
deck
knees

flexed. |

Figure 5-6

6

Same as for Pilot Except:

.See that Pilot is clear.

1.0Oneman Over

raft and
Emer-
gency
equip-
ment.
2.Lifevest
3.Flash
light.

"A\
.;_
.canopy
sill.
'[.
| P o
|
—_—
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AFTERBURNER FAILURE
AFTERBURNER FAILURE DURING TAKE-OFF

If the afterburner(s) fail during take-off, the resulting
loss of thrust is significant. Take-off need not be
aborted if remaining runway is compatible with power
available. After failure, the variable area exhaust
nozzle will continue to function as directed by exhaust
gas temperature. In this circumstance, the nozzle
moves as a function of temperature limiting only. In
the event of an afterburner failure, proceedasfollows:

1. Throttle of failed afterburner - MIL RANGE
2., If the exhaust nozzle is operating properlya re-
light may be initiated.

EXHAUST NOZZLE FAILURE IN AFTERBURNER

Upon initiating afterburner, failure of the variable
exhaust nozzle to openis recognized by a rapid increase
in exhaust temperature and a dropinrpm. Ifan over-
temperature condition exists:

1. Immediately move throttle to MIL range.

WARNING

DO NOT attempt to relight afterburner. Damage
to engine and airframe structure could result.

AFTERBURNER “BLOWOUT” DURING FLIGHT

In the event of afterburner '"blowout" or loss of
afterburning, the failed engine afterburner throttle
should be moved inboard immediately toterminate fuel
flow to the afterburner nozzles. If no obvious cause
(overheat) is discernible, a relight may be attempted.
If cockpit indications of resumed afterburner are nor-
mal, continue afterburner operation.

OIL SYSTEM FAILURE

An oil system failure of either engine is recognized
by a drop in oil pressure or a complete loss of
pressure.

1. If a minimum oil pressure of 40 psi at Military
rpm cannot be maintained, throttle - IDLE

2, If a minimum of 12 psi at idle rpm cannot be
maintained, engine - SHUTDOWN

3. In either of the above instances - LAND AS SOON
AS POSSIBLE.

Since the constant speed drive unit which drives the
generator is supplied with oil under pressure by the
engine oil system, a Gen Qut Light, followed by slug-
gish exhaust nozzle action, are early indications of
impending engine oil starvation. The engine oil pres-
sure gage should be monitored closely subsequent to
a generator failure. In general, it is advisable to shut
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the engine down as early aspossible aftera loss of oil
supply is indicated, to minimize the possibility of dam-
age to the engine and the constant speed drive unit.
The engine will operate satisfactorily at military
power for a period of one minute, with an interrupted
oil supply. However, continuous operation, at any
engine speed, with the oil supply interrupted will result
in bearing failure and eventual engine seizure. The
rate at which a bearing will fail, measured from the
moment the oil supply is interrupted, cannot be ac-
curately predicted. Such rate depends upon the con-
dition of the bearing before oil starvation, temperature
of the bearing and loads on the bearing. Malfunctions
of the oil system are indicated by a shift (high or low)
from normal operating pressure, sometimes followed
by a rapid increase in vibration. A slow pressure
increase may be caused by partial clogging of one or
more oil jets; while a rapid increase may be caused
by complete blockage of an oil line. Conversely a
slow pressure decrease may be caused by anoil leak;
while a sudden decrease is probably caused by a
ruptured oil line, or a sheared oil or scavenge pump
shaft. Vibration may increase progressively until it is
moderate to severe before the pilot notices it. At
this time complete bearing failure and engine seizure
is imminent. Limited experience has shown that the
engine may operate for 4-5 minutesat 80 to 90 percent
speed before a complete failure occurs. Inview of the
above, the following operating procedures are re-
commended:

1. Throttle - Reduce Thrust
Shut the engine down when partial powerisnot
requiredfrom the affected engine. Where mis-
sion or flight requirements demand partial
power from the affected engine, set engine
speed at 86-897%.

2. Avoid abrupt maneuvers causing high G forces.

3. Avoid unnecessary or large throttle burst.

Note

To keep bearing temperatures and loads at a
minimum, do not use high thrust settings.

Oil Pressure Change Accompanied by Vibrations:

1. Throttle - OFF
The throttle should be moved to OFF, when
partial power from the affected engine is not
essential to mission or flight requirements.

WARNING

Increasing vibration is an indication of bearing
failure. Severe vibration indicates that engine
seizure will oceur within a few seconds. Chop
the throttle to OFF to prevent major engine,
and possible aircraft damage.

5-15
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AIRPLANE FUEL SYSTEM FAILURES
FUEL BOOST PUMP FAILURE

If fuel boost pumps fail, fuel will still be supplied to
the engines by gravity feed. If booster pumps fail at
altitudes above 20,000 feet, flameout of both engines
may occur, During gravity feed, high fuel flow rates
required by afterburner operation cannot be met.
Boost pump pressure indication at 0 psi indicates that
both boost pumps are inoperative. Proceedasfollows:

If both engines have flamed out:

1. Reduce speedto515knotsIASorMachl.1 which-
ever is lower.

2. Wind driven turbine - EXTEND
Extending the wind driven turbine will operate
the left fuel boost pumpat low speed. Thiswill
supply enough fuel to either engine to accom-
plish an airstart.

3. Attempt an airstart.

If an airstart has been accomplished or the engines
have not flamed out:

1. Reduce power to minimum required.
2. Descent to below 20,000 feet using JP-5 or
10,000 feet using JP-4.
3. Using minimum power required, land as soonas
possible.

Since the boost pump feed into a common manifold
before branching off to the engines and boost pump
pressure transmitters, an inoperative pump will be
noted on both boost pump indicators. Therefore, a
below normal boost pump pressure reading will be a
good indication that one of the boost pumps is inop-
erative. The power settings on each engine should be
reduced as necessary until a boost pump pressure
reading of 5 psi or greater is obtained.

INTERNAL TANKS TRANSFER SYSTEM FAILURE

Transfer system failure in this airplane can usually
be attributed to failure of the fuel system to become
pressurized. Failure of the fuselage cells transfer
pumps is not likely, since two hydraulic andtwo elec-
tric transfer pumps operate simultaneously and either
set of pumps (eleetric or hydraulic) is capable of trans-
ferring all fuselage fuel.

If fuel system fails to become pressurized:

1. Wing transfer pressure switch - EMERG

Note

Selecting the EMERG position performs the
same functions as did the landing gear handle
switch, all pressure regulators open and all
pressure relief valves close.
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CAUTION |

To prevent drop tank collapse, during high
altitude descent with wheels down, place wing
trans press switch to EMERG. Place wing
trans press switch to NORMAL prior to
landing.

ELECTRICAL SYSTEM EMERGENCY OPERATION
SINGLE GENERATOR FAILURE

1. Failed generator switch - CYCLE
2. Check generator warning light - OUT

If generator warning light remains illuminated:

3. Generator switch - OFF
4, Secure engine if practicable
5. Land as soon as practicable

DOUBLE GENERATOR FAILURE

1. Reduce speedto515knotsIASor Mach1.1 which-
ever is lower

Wind driven turbine - EXTEND

All unessential electric switches - OFF

. Generator control switches - CYCLE

5. Check generator warning lights - QUT

[ I

If generator warning lights remain illuminated:

6. Generator control switches - OFF
7. Land as soon as possible

GENERATOR FAILURE (BUS TIE OPEN)
Left Generator Out

1. Left generator control switch - CYCLE (OFF,
wait 20 seconds then ON)

If generator warning light remains illuminated:

9. Turn off all electrical equipment not essentialto
flight
3. Land as soon as possible

Right Generator Out

1. Right generator control switch - CYCLE (OFF,
wait 20 seconds then ON)

If generator warning light remains illuminated:

2. Turn off all electrical equipment not essentialto
flight

To regain use of the essential bus:

3. Reduce speedto515knotsIASor Mach1.1l which-
ever is lower

4, Wind driven turbine - EXTEND

5. Left generator control switch - OFF

6. Land as soon as possible
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HYDRAULIC SYSTEM EMERGENCY OPERATION

The loss of hydraulic pump in power control systems
No. 1, No. 2 or in the utility hydraulic system, will
be noted by the illumination of the Check Hyd. Gages
Warning light. This single light serves all three sys-
tems, and the pilot should checkthe hydraulic gages to
assure which system has malfunctioned.

SINGLE POWER CONTROL SYSTEM FAILURES

A hydraulic pump failure in power control system No.
1 presents no serious problem because of the following
reasons:

1. An emergency hydraulic pump can feed the sys-
tem if the need arises.

2. Power control system No. 2 is capable of as-
suming the full demand of the flight control dual
cylinders.

If a failure should occur in power control system No. 2,
power control system No. 1 will assume the full demand
of the flight control dual cylinders. Systems No.1and
No. 2 are independent of each other, but each system
satisfactorily functions as an emergency system for
the other.

Power Control System No. 1 and No. 2 Emergency
Operation

If power control systems No. 1 and No. 2 should fail,
proceed as follows:

1. Reduce airspeed to 515 knots CAS or Mach 1.1
whichever is lower

2. Wind driven turbine - EXTEND

3. Land as soon as possible.

COMPLETE POWER CONTROL SYSTEMS FAILURE

The pilot should upon initial detection of hydraulic
power loss, note trend of failure as to whether the
gages show a definite steady drop, or gage fluctua-
tions. With a steady drop indication, hydraulic power
will probably not recover. In the event of complete
power control hydraulic failure, the aircraft will be-
come uncontrollable. Before this occurs, proceed as
follows:

1. Wind driven turbine - EXTEND
2. Reduce airspeed to 515 knots CAS or Mach 1.1
whichever is lower.
If power control hydraulic pressure recovers:
3. Land as soon as possible.

If power control hydraulic pressure does not recover:

4. EJECT
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UTILITY HYDRAULIC SYSTEM FAILURE

Failure of the utility system will prevent the hydraulic
operation of the following essential items:

a. Rudder

b. Wing flaps

c. Landing gear

d. Speed brakes

e. Variable engine air duct ramps
f. Hydraulic fuel transfer pumps
g. Wheel brakes

h. Arresting gear (retraction)

i. Nose wheel steering

Of the above items, emergency pneumatic operationis
provided for the following:

a. Landing gear
b. Wheel brakes
c. Wing flaps

Speed brake retraction is available by placing the
emergency speed brake switch in the RETRACT po-
sition,

The rudder can still be operated mechanically without
hydraulic boost, however, pedal forces will be much
higher than normal.

FLIGHT CONTROL SYSTEM EMERGENCY
OPERATION

STABILATOR FEEL TRIM FAILURE
Partial Bellows Failure

Partial bellows failure is recognized by a mild nose
down stick force proportional tothe airspeedunlessthe
failure occurs during maneuvering flight at whichtime
it may not be noticeable. Reduction of stick centering
and pitch stability will result: Should this failure
occur:

1. Reduce airspeed - 250-300 knots

2. Retrim airplane.

3. Avoid abrupt fore and aft stick movements.
4. Land as soon as practicable,

Complete Bellows Failure

A complete bellows failure is recognized by a heavy
nosedown feelforce at the control stick. The maximum
amount that this stick force can attain is 30 pounds
dependent on the trim position. This force can be
reduced to 5 pounds by applying full NOSE UP trim.
Should a complete bellows failure occur:

1. Reduce airspeed - 250-300 knots

2. Stab. Trim - FULL NOSE UP

3. Avoid abrupt fore and aft stick movements.
4. Land as soon as practicable.
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lce/Water Blockage of Ram Air Line

Ice or water blockage ofthe artificial feel bellows ram
air line will result in conditions similar to a complete
bellows failure. If ice or water blockage is suspected,
longitudinal trim should not be applied to relieve con-
trol stick force. The intermittent nature of this con-
dition and the suddenness of return to normal can
cause violent pitchtransients. Whenthe ram airlineis
blocked, no stick force gradient will be felt by the pilot
should a change in stick position be required. In the
event of suspected ice or water blockage of the ram
air line:

1. Reduce airspeed - 250-300 knots CAS
2. Maintain attitude by pilot effort.
3. Ifpractical, descend to air thatisabove freezing.

If this condition persists:
4, Land as soon as practicable.
Runway Stabilator Trim

If stabilator trim appears to be running away it is
possible under certain conditions to lessen the situa-

tion. Runaway stabilator trim can be alleviated by
engaging the autopilot, providing:

a. The stab trim circuit breaker has been pulled
IMMEDIATELY upon detection of runaway trim.

b. Runaway trim is in the nose up direction.

c. Nose down runaway trim has not exceeded 2 1/2
unit.

d. Airspeed is reduced to 300 knots CAS or less.

If the above conditions are met:

1. Reduce airspeed - 300 knots CAS or less
2. Autopilot - ENGAGE.

B o

CAUTION

When the autopilot isusedtoalleviate a runaway
trim condition, and excessive out of trim forces
are present (full nose down runaway trim) the
autopilot will alternately disengage and re-
engage. If this occurs discontinue use of the
autopilot.

3. Plan to land as soon as practicable.

Prior to Landing:

4. Autopilot - DISENGAGE

When in the landing configuration (gear and
flaps extended) and at 180 to 190 knots CAS,
grasp stick firmly and disengage the autopilot.
Depending upon severity of the malfunction,
the airplane may or may not be in trim; if out
of trim the forces should not be too high and
the airplane can be landed with the out of trim
condition, or the autopilot can be re-engaged,
and the landing made with control stick
steering.
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If landing is made with autopilot engaged:

5. Immediately after touchdown - DISENGAGE
AUTOPILOT

Immediately after touchdown disengage auto-

pilot to prevent damage to autopilot components.

AILERON RUDDER INTERCONNECT (ARI) SYSTEM
DISENGAGEMENT

The ARI system can be temporarily disengaged by
depressing the AFCS/ARIemergency disengage switch;
this will disengage the ARI only as long as it is held
depressed. To permanently disengage the ARI sys-
tem, the circuit breaker on the left utility panel must
be pulled and the Damper switch must be disengaged.
Pulling the circuit breaker only, and keeping the
dampers engaged will still provide 5° of ARI rudder
authority. In the event of an ARI system malfunction
proceed as follows:

To temporarily disengage system:

1. AFCS/ARI emergency disengage switch - DE-
PRESS
Depressing the emergency disengage switch
will disengage the ARI system only as long as
the switch is held depressed.

To permanently disengage system:

1. ARI circuit breaker - PULL
2. Damper switch - DISENGAGE

SPEED BRAKE SYSTEM EMERGENCY
OPERATION

Should the selector valve or the utility hydraulic sys-
tem fail, and the speed brakes are extended, they may
be retracted by placing the emergency speed brake
switch on the left console to the RETRACT position.
This allows air loads to close the panels to a trailing
position.

Note

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

LANDING GEAR SYSTEM EMERGENCY
OPERATION

Do not retract the landing gear following an emergency
extension.

'CAUTION |

iy P

If the landing gear is inadvertently extendedin
flight by emergency pneumatic pressure, they
must be left in the extended position until post-
flight servicing. If retraction in flight is
attempted, rupture of the utility reservoir will
probably occur with subsequent loss of the
utility hydraulic system.
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LANDING GEAR EMERGENCY LOWERING  CAUTION . |

If normal gear operation fails, the gear canbe lowered

Leave t e ing f1 tensi dle
by utilizing the following procedures: Ve the emergency wing flap extensionlian

in the full aft position. Returning the handle
to its normal position allows the compressed
air from the flap down side of the actuating cy-
linder to be vented overboard, and the flaps
will be blown up by the wind stream.

1. Airspeed - BELOW 250 KTS. CAS
A~ 2. Landing gear circuit breaker - PULL

3. Landing gear handle - DOWN

4. Landing gear handle - PULL AFT

Pull handle full AFT, full limit of travel, and Note

hold in full aft position until gear indicates Any pneumatic extension of the wing flaps shall

down and locked. be logged on the yellow sheet (OPNAV FORM

3760-2).
R RS 1
CAUTION WHEEL BRAKE SYSTEM EMERGENCIES

Hold handle in full aft position until gear in- In the event a utility hydraulic system failure or loss
dicates down and locked, and then leave the of brake action, the airplane can be stopped by using
landing gear handle inthe full aft position. Re- the emergency brake system.

turning the handle to itsnormal positionallows
the compressed air from the gear down side of
the actuating cylinder to be vented overboard.

1. Allow aircraft to decelerate.
Delay using brakes as long as safety will per-
mit, allowing the airplane to decelerate as
much as possible.
2. Hydraulic wheel brakes - APPLY
Note Depress brakes and keepa constant increasing
brake pressure. Do not pump brakes. There
are approximately 6 to 8 brake applications
available from the emergency hydraulic ac-

5. Landing gear position indicators - CHECK

Any pneumatic extension of the landing gear
shall be logged on the yellow sheet (OPNAV
FORM 3760-2).

cumulator.
N Note
} CAUTION : - X
— Pt With no utility hydraulic system pressure

available the manual hydraulic brakesare still

To prevent drop tank collapse, during high
altitude descent with wheels down, place wing
trans press switch to EMERG. Place wing
trans press switchto NORMA L prior to landing.

capable of furnishing flow and pressure to ac-
complish differential braking., This can be
utilized with the emergency brake system to
maintain directional control of the airplane.

WING FLAP SYSTEM EMERGENCY The number of such applications is unlimited,
OPERATION however, higher pedal travel and higher brake

pedal forces will be necessary.

tract followi -
Do-nop Fetractiithe fapsdolioningan smerieneysax If unable to stop airplane using emergency hydraulic

t ion.
e, accumulator braking and manual brakes, perform the
i :C:A:U:T:IO: N: : :‘ following:
' 1. Emergency brake handle - PULL
If the flaps are inadvertently extended inflight The emergency brake system metersair pres-
by emergency pneumatic pressure, they must be sure in proportion to applied pilot effort, but

left in the extended position until post-flight
servicing. If retraction in flight is attempted,
rupture of the utility reservoir will probably
occur with subsequent loss of the utility hy-
draulic system.

WING FLAP EMERGENCY LOWERING

— If normal wing flap operation fails, the flaps can be
lowered by utilizing the following procedures:

1. Airspeed - BELOW 200 KTS. CAS
2. Flap circuit breaker - PULL
3. Emergency wing flap extension handle - PULL
-~ AFT
Pull emergency wing flap extension full AFT
and down, full limit of travel.
4. Wing flap position indicators - CHECK

does not provide differential braking.

Asymmetrical braking is prevalent during use
of air emergency braking. Thisasymmetrical
braking could be dueto runway crown or cross-
winds as well as unequal brake torque.

Note

® There is enough air stored in the emergency

brake system to provide approximately 20
maximum deceleration applications of the
emergency brakes.

®There will be a time lag between pulling the

emergency brake handle and the application of
pneumatic pressure to the wheel cylinders.
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OPERATIONAL EMERGENCIES

PILOT/RIO EMERGENCY COMMUNICATIONS

Provided that the aircraft intercom system is in
working order, it is assumed that any communication
required between the pilot and RIO concerning any
emergency will be carried out on the intercom. In
the event the intercom is inoperative for any reason,
the following procedures will be utilized:

1. Check mikes and earphone plugs.

2. Check upper block connection.

3. Use Emergency ICS and Emergency Radio po-
sitions in conjunction with the override switch.

4, Try intercommunication with the UHF trans-
ceiver.

The following may be used as pilot/RIO attention
signals under emergency conditions with no method
of communicating.

1. The pilot will attract the RIO's attention by a
rapid rocking of the wings.

2. The RIO will attract the pilot's attention by
slamming home his radar hand control or radar
set.

3. Acknowledgement of the attention signalswill be
a thumbs up and future communications will be
conducted by visual signals.

HEFOE signals may be utilized by the pilot and RIO.
As the RIO is always flying with the left hand curtain
on his hood open the pilot will be signaling over his
left shoulder and looking in his left mirror for return
signals. The same signals will apply at night except
that a flashlight must be held uptooutline the fingers.
If the RIO's upper block is unplugged as indicated by
the 4 finger signal, the pilot will maintain a cockpit
altitude of 10,000 feet or below for the duration of the
flight. If the RIO desires an immediate landing he will
give a thumbs down signal to the pilot.

EJECTION/BAILOUT DOCTRINE
HIGH ALTITUDE

If the aircraft is descending uncontrolled as a result
of a2 mid-air collison, control failure, spin or any
other reason the pilot and RIO will abandon the air-
craft at a minimum altitude of 10,000 feet above the
terrain if possible and in no case lower than 5000 feet
above the terrain. If the pilot has decided to abandon
the aircraft while still in controlled flight at altitude,
the pilot and RIOwill abandonthe aircraft at a minimum
altitude of 10,000 feet above the terrain with the air-
craft headed to sea or toward an unpopulated area.
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LOW ALTITUDE

Low altitude ejection must be based on the minimum
speed, minimum altitude and sink rate limitations of
the ejection system. The ultimate decision restswith
the pilot.

The subject of ejections has many ramifications under
various circumstances and it is impossible to cover
every possible situation. The fact that the F-4B has
two engines eliminates many of these possibilities. In
general it is the pilots responsibility to leave the air-
craft last. The reasons for this are twofold:

To avoid injury to the RIO and/or damage of his
canopy.

To provide control of the aircraft inthe event the RIO's
seat fails to fire normally (i.e., to roll the aircraft
inverted with a positive "g'" and then pop the RIO out
with a negative "g". The only foreseeable deviations
to this rule are:

1. The aircraft is out of controlandthe RIO had not
ejected or the pilot has not been able to signal
for ejection.

2. The aircraft is in a Dirty Configuration at low
altitude (MLP etc.) and suffers a double flameout.

It is believed that under condition number (1) the exit
of the pilot will be ample signal for ejection and fur-
ther that even if the RIO's seat will not fire, the pilot
will be of no use in aiding him to escape.

Under condition (2), withthe aircraft at approach speed
the loss of both engines puts the aircraft ina high sink
rate condition. It is believed that under these con-
ditions the pilot should command"Eject" as he reaches
for the face curtain: thata simultaneous ejection or one
in which the pilot ejects slightly ahead is the only
chance for survival of either crew member. If at any
time during an emergency, especially with loss of
intercom the RIO believes that the condition of the
aircraft has reached or passed extremus, he mustuse
his own judgement in ejecting. For this reason it is
vital that all pilots continuously keepthe RIO informed
during normal flight as well as in emergency con-
ditions. The following signals will be used by the pilot
to order the RIO to eject in the event the intercom is
inoperative:

1. ORDER TO EJECT,DAY, NOINTERCOM: Pilot
will strike the left side of his canopy repeatedly.

2. ORDER TO EJECT, NIGHT, NO INTERCOM:
Pilot will wave his flashlight ina vertical motion
over his left shoulder.

3. In the event the RIO doesnot respondto either of
the above signals, the pilot shall jettison his
canopy as a last signal if time/altitude permits.
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EMERGENCY VISUAL COMMUNICATIONS

MALFUNCTION AND EMERGENCIES

TYPE OF EMERGENCY

I am in trouble; followed by landing signal
indicates forced landing.

SIGNAL

Arms bent across forehead, weeping.

RESPONSE

Carry out squadron doctrine of escort for dis-
abled planes.

I must land immediately.
other aircraft.

Circular motion of flashlight shined at

Assume lead if indicated, and return fo base or
nearest suitable field.

Are you having difficulty?

Point to pilot and give series of thumb
down movements. At night flash o series
of dots using exterior lights.

Thumb up, I am all right. Thumb down, | am
having trouble. Lights off once then on steady,
I am all right. Lights flashing, | am having
trouble.

| “HEFOE” sIGNALS |

TYPE OF EMERGENCY

Hydraulic trouble.
exterior lights.

SIGNAL

One finger extended upward. One flash of

RESPONSE

Nod of head (I understand). Series of Flashes
(I understand).

Electrical trouble
of exterior lights.

Two fingers extended upward. Two flashes

Nod of head (I understand). Series of Flashes
(I understand).

Fuel trouble.

Three fingers extended upward. Three
flashes of exterior lights.

Nod of head (I understand). Series of Flashes
(1 understand).

Oxygen trouble.
of exterior lights.

Four fingers extended upward. Four flashes

Nod of head (I understand). Series of Flashes
(I understand).

Engine trouble.
of exterior lights.

Five fingers extended upward. Five flashes

Nod of head (I understand). Series of Flashes
(I understand).

FDB-1.2-507

Figure 5-7

PRECAUTIONARY EMERGENCY APPROACH

The standard precautionary emergency approach for
F-4B aircraft is the straight in GCA/CCA approach
modified toaccomodate single-engine, half-flap, or no-
flap approach speeds as power available dictates.
The precautionary emergency approach depicted in
Figure 5-8 will be used for field landings in the event
one engine has failed and the remaining engine has
suffered a malfunction that results in only partial
power. This procedure may be used day or night pro-
vided ceiling and visibility are such that visual con-
tact can be maintained with the field. Although the
approach depicted is the classic overhead entry to a
left hand pattern the precautionary approach may be
initiated from any check point using either a left hand

or right hand pattern. The pilot must select a check-
point in either the straight in or overheadapproach at
which the decision to continue the approach or eject
must be made. Sink rate, power available, configura-
tion, and position relative to the runway or obstruc-
tions must be considered. The checkpoint selected
must be early enough to permit safe ejection and in
such a position so as not to compromise or endanger
the safety of populated areas, military installations
or other aircraft. In no case shouldthis checkpoint be
lower than 1000 feet AGL for the straight in approach
or 3000 feet AGL for the overhead approach. The
pilot should plan the approach to utilize available field
arresting gear. If the success of the approach and
landing appear to be marginal to the pilot, considera-
tion should be given to heading the aircraft into a
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PRECAUTIONARY EMERGENCY APPROACH PROCEDURE

LANDING GROSS WEIGHT 32,000 LBS.

APPROACH HIGH KEY AT
215 KNOTS CAS (CLEAN)
WIND DRIVEN TURBINE EXTENDED

OLD 35° TO 40° ANGLE OF
BANK FROM-HIGH TO LOW KEY}:

i

LOW KEY
6000 FEET
ABEAM POINT OF

INTENDED TOUCHDOWN ARRESTING GEAR 32
IF NECESSARY [T

Mi?ﬂm

5 IN THE PATTERN

Figure 5-8

HIGH KEY
10,500 FEET
LANDING GEAR EXTENDED
210 KNOTS CAS
" i

WIND DRIVEN ELECTRIC GENERATOR
DROPS OFF THE LINE AT 195 KNOTS
CAS AND COMES BACK ON LINE AT
210 KNOTS CAS.

ADD 3 KNOTS CAS FOR EACH ADDI-

TIONAL 1000 LBS OF FUEL OVER .

3000 LBS.

ADD 200 FEET OF ALTITUDE FOR EACH
1000 LBS OF FUEL OVER 3000 LBS.

FDB-1.2-508
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clear area and ejecting instead of attempting the
approach. Therefore, it is mandatory that straight
in and overhead precautionary approaches be practiced
to require and maintain pilot proficiency. The deter-
mination of the exact number and type of approaches
required to acquire and maintain proficiency must be
determined by the Unit Commanding Officer.

DOWNED PLANE PROCEDURE

DECLARATION OF AN EMERGENCY

When flying without a wingman or section leader, it is
critically important that the pilot advise someone of
his trouble and location. Even a deferred emergency
can develop into a first rate emergency. The following
information should be relayed to a ground station
immediately:

Identification
Model Aircraft
Position
Situation
Intentions

The initial radio contact should be preceded with the
word PAN, when the situation requires urgent action,
but is not actual distress: or MAYDAY whenthreatened
by serious or imminent danger and immediate assis-
tance is required. If a serious emergency hasarisen,
shift immediately to EMERGENCY IFF/SIF, UHF to
"GUARD", and broadcast MAYDAY.

Single Aircraft

If the situation permits prior to ejection or crash
landing, make every effort to switch to EMERGENCY
IFF/SIF and transmit MAYDAY over GUARD channel,
Conditions existing following the ejection or crash
landing will dictate whether to remain near the scene
of the crash or attempt to find assistance.

Section

If one member of a section goes down, the other
member should:

Establish contact with a ground station, preferably a
GCI site or RADAR control agency. Switch IFF/SIF
to EMERGENCY and UHF to GUARD.

Make every effort to follow the other aircraft or crew
during descent. It isof primaryimportance tokeepthe
crew in sight atalltimes, while onthe ground or in the
water. Note as accurately as possible bearings, dis-
tances from known prominent landmarks or navigational
aids in order to direct rescue planes or boats to the
scene.

Establish a RESCAP.

Maintain sufficient altitude to assure radio contact
with the rescue facility.

Volume I
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Leave the area with sufficient fuel to POSITIVELY in-
sure return to base or alternate field.

Division

Everything mentioned earlier holds true if there are
more than two members to the flight: Some additional
procedures can be followed which generally will insure
a greater likelihood of a successful rescue. The other
member of the section in which the downed crew was
flying will follow the aircraft/or crew and circle them
at low altitude, making every efforttokeepthe downed
crew in sight.

Other members of the flight remain at altitude, alert
appropriate facilities, relay communications, and
conserve fuel.

LOST PLANE PROCEDURES
The primary requirements when lost are as follows:

Confess

Communicate

Climb

Conserve

Conform

Know any peculiar local area/ship procedures

WITH RADIO

Perhaps the hardest part of the whole procedure is to
admit you are lost. But, remember, it is much better
to suffer embarrassment than to be the subject of an
accident investigation. Communicate withanyone pos-
sible and let your problem be known. Turn your IFF
to emergency. Switch to radio guard channel and
declare an emergency with the broadcast, MAYDAY,
MAYDAY, MAYDAY. Transmit your estimated po-
sition, course, speed, altitude and fuel supply in
minutes. State your difficulty, request assistanceand
state your intentions. Remember to use your homing
equipment and also to transmit for a D/F steer as
requested. Once in contact with a radiofacility, make
a broadcast that you are in contact with " " and
ask all others to remain silent unless called. Climb
to increase both the range of your radio and the
endurance of your aircraft. Conserve your fuel supply
and fly maximum endurance power until you know
where you want togo. Thenuse maximum range power
to get there. Conform to established procedures and
do not try to second guess your benefactor lest you get
lost again.

WITH RADIO RECEIVER ONLY

Comply with as much as possible of the above. Fly
two triangles to the right using one minute legs. Re-
peat this pattern every 20 minutes. Be sure tomonitor
the guard channel and comply with any instruction
received.

5-23




Volume lI
Section V
WITHOUT RADIO

Comply with the above if possible andfly two triangles
to the left with one minute legs. Repeat the pattern

every 20 minutes. Otherwise maintainyour estimated
best course and maintain a lookout for aninterceptor.
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HOT BRAKE PROCEDURES

Hot brake procedures are contained in BUAER/
BUWEPS INST 13420.1. In view of the varied climatic
conditions, field conditions, and safety devices avail-
able specific procedures must be covered in local
squadron/field SOP.
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RADIO COMMUNICATIONS PROCEDURES

GENERAL

It is the responsibility of the pilot to ensure that all
radio and electronic transmissions from the aircraft
are in compliance with applicable directives and
squadron doctrine. It is mandatory that the pilot and
RIO be thoroughly indoctrinated in all communications
equipment, methods and procedures including hand
signals. Radio communications will be in accordance
with procedures set forth in NWIP 41-1, NWP 41,
ACP 165, JANAP 119A and in local fleet/shore in-
structions.

PILOT/RIO INTERCEPT COMMENTARY

DESCRIPTIVE COMMENTARY

Descriptive commentary is given in a specific order
when existing conditions allow; azimuth, range, eleva-
tion, closing rate. Under certain conditions it is
impossible to give the description in the desired se-
quence, since adhering rigidly to the sequence may
interfere with positive control of target movement.
The description of target action or position is normally
given in a conversational tone of voice. The pilot
absorbs this information and while it is notnecessary
for him to echo, he will acknowledge with "ROGER",

However, if at any time during an interception the
pilot requires a specific bit of information he may
demand it from the RIO. Upon initial contact, the
RIO will immediately start giving descriptive com-
mentary. It is apparent that if the RIO gives ""CON-
TACT" followed immediately by a range reading, the
pilot is aware of the urgency or need of positive action
by the RIO. The RIO will also, upon initial contact,
give any directive commentary that is necessary to
insure that the target does not exceed the limitations of
the set. Descriptive commentary is not requiredtobe
particularly accurate at long ranges, but as the fighter
approaches visual or attack range, the description must
be accurate, but still mustnot interfere with commands
to the pilot. Sufficient descriptive commentary should
be given to keep the pilot constantly informed of the
position of the target interms of azimuth angle, range,
elevation angle, and overtaking speed.

Contact Report

Contact reports will be given to the controlling agency
in the following manner:

"CONTACT" followed by AZIMUTH - Degrees fol-
lowed by LEFT or RIGHT.
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RANGE - Nearest mile
Example: CONTACT 25 LEFT, 30 MILES.
Target Position Reporting
Position reports will be given in a specific order,
i.e., azimuth angle, range, elevation angle, and over-
taking speed. The following terms will be used:
AZIMUTH - Degrees followed by LEFT or RIGHT

RANGE - In miles (yards may be used when ap-
propriate)

ELEVATION - Degrees followed by above, below
or level.

OVERTAKING SPEED -~ Knots
Examples:

10 RIGHT, 8 MILES, LEVEL, OVERTAKE 300

20 LEFT, 12 MILES, 5 ABOVE, OVERTAKE 50

20 RIGHT, 250 YARDS, 20 ABOVE, OVERTAKE
ZERO

NAVWEPS 01-245FDB-1.2

Judy

"JUDY" will be given to the controlling agency when
assuming responsibility and control of the intercept.

DIRECTIVE COMMENTARY

Directive commentary is divided intothree categories
and is used when the situation callsior a change of the
aircraft' s direction, speed, or elevation. Aconsider-
able amount of information as to the urgency may he
obtained from the inflection of the RIOQ's voice as well
as speed with which one command follows the other.
Voice modulation properly employved will give flexi-
bility to commentary. If the RIO places emphasis in
his voice commands, it insures that the pilot hears
each and every command and will also cause the pilot
to react accordingly. Directive commentary will at
all times take precedence over descriptive com-
mentary. The pilot will echo alldirective commentary
given by the RIQ. The pilot will also inform the RIO
whenever the limitations of the aircraft are reached.
Upon achieving a speed change, leveling off or resuming
straight and level flight the pilot will inform the RIOC
with commentary such as "SPEED SET", "STEADY
AND LEVEL", or "ALTITUDE SET".

Heading Change Commaonds
"EASY PORT" or "EASY STARBOARD"

"PORT" or "STARBOARD"

15° angle of bank,

30° angle of bank.

"PORT HARD" or "STARBOARD HARD" 45° angle of bank,

"HARD AS POSSIBLE"
"EASE OFF"

"HOLD"

"STEADY"

"HARDER"

Maximum possible turn maintaining airspeed and altitude.
Roll out slowly toward steady.

Maintain present bank angle.

Roll out of turn.

Increase angle of bank to next higher increment, Example:

if at 30° angle of bank pilot will increase bank angle to 45%;
if at 20° bank, increase to 307, etc.

Note

Turns may be given as a specific number of degrees, For
example: "PORT HARD 40", etc.
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Elevation Commuands

"CLIMB" or "GO DOWN" 1000 FPM rate maintaining airspeed.

Y

"CLIMB " or "GO DOWN " Number of feet designated by RIO.Example: "CLIMB 3000

"NOSE Up" Increase climb angle until given "HOLD CLIMB' by RIQ or
maximum rate of climb established,

"DIVE" Increase dive angle until given "HOLD DIVE" by RIO or
maximum permissible rate of descent is established,

"LEVEL OFF" Return to level flight,

Speed Commands

"BUSTER" Full military power.

"GATE" Maximum power.

"BUSTER___ “or "GATE ___ " Military or maximum power to CAS or indicated Mach number
specified,

"SPEED UP" Increase airspeed by amount specified (CAS or IMN).

* *"THROTTLE BACK" Decrease speed by amount specified (CAS or IMN).

"SPEED UP TO " or "THROTTLE

BACK TO "

Change speed to specified IMN or CAS.

»*

Decrease airspeed as rapidly as possible until minimum
airspeed reached or RIO gives "HOLD SPEED"

"THROTTLE RIGHT BACK"

YHOLD SPEED" Maintain present airspeed,
* Speed will normally be reduced as rapidly as possible
wtilizing speed brakes and/or throttles as appropriate,

Less Frequent Commands
"BREAK STARBOARD" or "BREAK Immediate, hard as possible, turn in the direction indicated.
PORT"

"OVERSHOOQOT STARBQARD" or "OVER- Immediate, hard as possible, turnin the directionindicated

SHOOT PORT" for 60° heading change fraom target heading;hold this for 10
seconds then turn toward the target using 30° bank angle,
Steady Out after 90° of heading change andhold this heading
for 10 seconds; ifno contact, continue turnin same direction
for 30° heading change using 30° bank angle and hold this
heading for 5seconds. If still no contact, turn towardtarget
heading using 30° bank angle for 60° heading change; placing
the interceptor on a parallel heading with the target.

Immediate, hard as possible, turn 30° beyond target's last
known heading,

"COMPASS RECOVERY"

VISUAL COMMUNICATIONS PROCEDURES

Communications between aircraft will be conducted
vigually whenever practicable, provided no sacrifice
in operational efficiency is involved. Flight leaders
shall ensure that all pilots in the formation receive
and acknowledge signals when given. The visualcom-

munications section of NWP 41 must be reviewed and
practiced by all pilots and RIO's, For ease of re-~
ference, visual signals applicable to flight operations
in F-4B aircraft are contained in figure 6-1.

6-3
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VISUAL COMMUNICATIONS

MEANING

Affirmative (I understand).

| GENERAL CONVERSATION |

SIGNAL

Thumb up, or nod of head.

RESPONSE

Negative (1 do not know).

Thumb down, or turn of head from side to side.

Question (repeat). Used in conjunction with
another signal, this gesture indicates that
the signal is interrogatory.

Hand cupped behind ear as if listening.

As appropriate.

Wait.

Hand held up with palm outward.

Ignore last signal.

Hand waved in an erasing motion in front of
face, with palm turned forward.

Perfect, well done.

Hand held up, with thumb and forefinger form-
ing an 0 and remaining three fingers exfended.

Numerals, as indicated.

With forearm in vertical position, employ fingers
to indicate desired numerals 1 through 5. With
forearm and fingers horizontal, indicate number
which, added to 5, gives desired number from
6 through 9. A clenched fist indicates zero.

A nod of the head (I understand). To verify
numerals, addressee repeats. If originator nods,
interpretation is correct. If originator repeats
numerals, addressee should continue to verify
them until they are understood.

Take over communications. Tap earphones, point to plane, and hold up | Execute.
one finger.
CONFIGURATION CHANGES |
MEANING SIGNAL RESPONSE
Lower landing gear. Rotary movement of hand in cockpit, as if | Execute.

cranking wheels.

Lower arresting gear hook.

Leader lowers hook.

Wingman lowers arresting gear hook. Leader
indicates wingman's hook is down with thumb
up signal.

Extend or retract flaps or speed brakes as
appropriate.

Open and close four fingers and thumb.

MEANING

How much fuel have you?

{ FUEL AND ARMAMENT

SIGNAL

Raise fist with thumb extended in a drinking
position.

RESPONSE

Indicate fuel in tens of gallons or hundreds of
pounds by finger numbers.

1—Arm or safety missiles as applicable;
2—how much ammo do you have? 3—I am
unable to fire.

1—Pistol cocking motion with either hand;
2—followed by question signal; 3—followed
by nose-held signal.

1—Execute and return signal; 2—thumb up,
over half; thumb down, less than half; 3—nod
head (I understand).

1—Arm or safety tanks aos applicable;
2—how many tanks do | have? 3—I am
unable to drop.

1—Shaking fist; 2—followed by question signal;
3—followed by nose-held signal.

1—Execute and return signal; 2—indicate with
appropriate finger numerals; 3—nod head

(I understand). FDB-1.2-601
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MEANING

1—I have completed my take-off Check-off
and am, in all respects ready for take-off;
2—I have completed my take-off check list
and am, in all respects, ready for a section
take-off; 3—take-off path is clear, | am
commencing take-off.

NAVWEPS 01-245FDB-1.2

| FORMATION |

SIGNAL

1—Section take-off leader raises arm (either)
over head; 2—wingman raises arm over head;
3—leader lowers arm.

Volume Il
Section VI

RESPONSE

1—Stands by for reply from wingman, holding
arm over head until answered; 2—wingman
lowers arm and stands by for immediate sec-
tion take-off; 3—executes section take-off.

Leader shifting lead to wingman.

Leader pats self on head points to wingman.

Wingman pats head and assumes lead.

Leader shifting lead to division designated
by numerals.

Leader pats self on head points to wingman
and holds up two or more fingers.

Wingman relays signal; division leader desig-
nated assumes lead.

Take cruising formation.

Thumb waved backword over the shoulder.

Execute.

| am leaving formation.

Any pilot blow kiss.

Nod (I understand).

Aircraft pointed out leave formation.

Leader blows kiss and points to aircraft.

Execute.

Directs plan fo investigate object or vessel.

Leader beckons wing plane, then points to eye,
then to vessel or object.

Wingman indicated blows kiss and executes.

Refers to landing of aircraft, generally used
in conjunction with another signal; 1—I am
landing; 2—directs indicated aircraft to land.

Landing motion with open hand; 1—followed
by potting head; 2—followed by pointing to
another aircraft.

1—Execute; 2—execute.

a. Join up or break up, as appropriafe.
b. On GCA/CCA final: Leader has runway/
ship in sight.

Flashing external lights.

a. Comply. b. Wingman repeats, indicating run-
way/ship in sight. Ship: Leader waves-off
wingman lands. Field: When runway conditions
preclude o safe section landing leader will
wave-off.

Wingman takes the lead.

Leader shines flashlight on hardhat, then shines
light on wingman.

Wingman shines flashlight at leader, then on
his hardhat. Turns external light to DIM and
STEADY and assumes lead.

UORMATION SIGNALS MADE BY AIRCRAFT MANEUVER—|

COMBAT OR FREE CRUISE

MEANING SIGNAL RESPONSE
Single aircraft cross under in direction of | Single wing dip. Execute.
wing dip.
Section cross under. Double wing dip. Execute.
Close up. Series of small zooms. Execute.
Join up; join up on me. Series of pronounced zooms Expedite join-up.

Figure 6-1 (Sheet 2)
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DECK/GROUND HANDLING SIGNALS

A CLEMNCHED FIST WITH THUMB POINTING
STRAIGHT UP INDICATES SATISFACTORY
COMPLETION OF A CHECK ITEM, A CLEN-
CHED FIST WITH THUMS POINTING STRAIGHT
DOWN INDICATES UMNSATISFACTORY COM-
PLETIOMN AND/OR DO MOT CONTINUE.

PULL CHOCKS
PILOT MAKES SWEEPING MOTION OF FISTS

WITH THUMBS EXTENDED OUTWARD. SIG- |
MALMAMN SWEEPS FISTS APART AT HIP LEVEL

WITH THUMBS EXTENDED OUTWARD,

SLOW DOWN

DOWNWARD PATTING MOTION, HANDS |

OUT AT WAIST LEiF .

FOLD WINGS

ARMS, FROM STRAIGHT OUT SWEPT IN TO

HUG SHOULDER.

2 1

6-6

START ENGINES
PILOT EXTEMDS INDEX FINGERTO INDICATE
READY FOR START, IF ALL CLEAR, SIGMAL-
MAN RESPONDS WITH SIMILAR GESTURE
POINTING AT PROPER ENGINE WHILE RO-
TATING OTHER HAND IN CLOCKWISE MO-
TION,

STOP

HAMNDS UPRAISED AND HELD IN SIMPLE
"POLICEMAN'S STOP."

LEFT TURN

PULL DESIRED WING AROUMND WITH REGULAR

"COME AHEAD"-POINT AT OPPOSITE BRAKE.

LOWER WING FLAPS

HAMNDS FLAT TOGETHER, THEN OPENED WIDE
FROM WRISTS. ARMS IMN CLOSE TO BODY.

PULL DESIREDWING AROUMD WITH REGULAR
"COME AHEAD"-POINT AT OPPOSITE BRAKE.

?

INSERT/ PULL EXTERNAL POWER
PILOT PULLS CLOSED FIST FROM OPEMN PALM.
SIGMNALMAN RESPOMNDS WITH SAME SIGMNAL.

ENGINE RUN-UP
PILOT MOVES INDEX FINGER IM CIRCULAR
MOTION INDICATING HE IS READY TO RUN
UP ENGIMES. SIGMNALMAMN RESPONDS WITH
SIMILAR SIGMNAL WHEM ALL CLEAR,

COME AHEAD
HAMNDS ATEYE LEVEL, PALMS TOWARD FACE.
EXECUTE BECKONING MOTION; RAPIDITY
OF HAND MOTIONS INDICATES DESIRED
SPZED OF AIRCRAFT.

& -3

EMERGENCY STOP
ARMS EXTEMNDED, FISTS CLENCHED.

1\

SPREAD WINGS
ARMS IN HUGGING POSITION, THEN SWEPT
OUT TO SIDES,

| § oA

RIGHT TURN

RAISE WING FLAPS
HANDS, OPENED WIDE FROM WRIST, SUD-
DENLY CLOSED. ARMS |N CLOSE TO BODY,

JF 1

TURNOVER OF COMMAND
BOTH HANDS POINTED AT MEXT SUCCE-
EDING TAXI SIGNALMAN,

2 1

FDB-1.2-603
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HOOK UP
RIGHT THUMS JERKED UP TO MEET HORI-
ZONTAL LEFT HAND,
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CUT ENGINES

HAND DRAWMN ACROSS MECK IN "THROAT
CUTTING" MOTION,

| 8 J R

SPEED BRAKE

IFR PROBE QUT
ARMS EXTEMNDED WITH HANDS TOGETHER SWING ARM, HELD STRAIGHT AHEAD WITH
AND BOTH PALMS DOWN,. KEEPING WRISTS FIST CLENCHED, 90 DEGREES TO SIDE PO-

MNOSE GEAR STEERING NOSE GEAR EXTENSION
RIGHT INDEX FINGER POINTING TO RIGHT D (CATAPULT SHOT)
SIDE OF NOSE FOR RIGHT TURN AND VICE LEFT INDEX FINGER TO THE NOSE, RIGHT

TOGETHER MOVE LOWER PALM DOWN, SITIOM. REVERSE PROCEDURE FOR IFR VERSA FOR LEFT TURN; OPPOSITE HAND HAND PALM UP IN A UPWARD MOTION.
- PROBE IN. POINTING TO MOSE GEAR. -l -_
PR
By,
NIGHT
SIGNALS

HALF FLAPS
LOWER HALF FLAPS FOR BLC CHECK.

CHUTE HAMDLE POSITION .

n THE PILOT MUST HAVE CORRECT PNEUMATIC
PRESSURE BEFORE EXTENSION AND GIVE AC-
KMOWLEDGEMENT TO THE GROUND CREW
MAMN FOR EXTENSION.

DRAG CHUTE
RELEASE DRAG CHUTE OR CHECK DRAG MOVE RIGHT HAND WITH FIST CLEMCHED RIGHT ARM PULLED DOWRM,/UF IN SWEEPING

CONTROLS/ARI RAM AIR TURBINE

(NIGHT USE WAND] IN RECTANGULAR  ARM MOTION FROM LEFT HORIZONTAL ARM.
‘. PATTERN AT WAIST LEVEL.
kil

CARRIER FLIGHT DECK PERSONNEL COLOR CODING
RED SHIRTS — ORDNANCE, FUEL HANDLING and CRASH CREW
YELLOW SHIRTS- PRI FLY, PLANE DIRECTORS, CATAPULT

OFFICER and ARRESTMENT OFFICER
BLUE SHIRTS - PLANE HANDLERS (Pushers, Chock Men, etc.) |
GREEN SHIRTS - AIRCRAFT MAINTENANCE, CATAPULT CREW, ARRESTMENT CREW
BROWN SHIRTS — PLANE CAPTAINS
WHITE SHIRTS - MEDICAL

FDB-1.2-604

Figure 6-2 (Sheet 2)
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PILOT/RIO RESPONSIBILITIES

GENERAL

The duties of the Pilot/RIO team are necessarily
integrated, and each must support and contribute to
the performance of the other. In this section specific
respongibilities are delineated; however, in the event
of aircraft system malfunction, emergency, or un-
familiar circumstances where assistance is desired,
cooperation and initiative would become paramount.
The pilot is the aircraft commander and is respon-
sible for the successful completion of any mission
assigned to his aircraft. The RIO should constitute
an extension of the pilot's observation facilities. By
intercommunication, the RIO should anticipate rather
than await developments.

SPECIFIC PILOT AND RIO RESPONSIBILITIES
FLIGHT PLANNING

Pilot

The pilot will be responsible for the preparation of
required charts, flight logs, navigation computations
including fuel planning, checking weather and NOTAMS,
and for filing required flight plans.

RIO

The RIO, when directed by the pilot, will be required to
prepare charts, flight logs, navigation computations
including fuel planning, checking NOTAMS, and ob-
taining weather for filing purposes, andfor completing
required flight plans.

BRIEFING

Pilot

The pilot/flight leader is responsible for briefing
all crewmembers on all aspects of the mission to
be flown.

RIO

The RIO will assist the pilot/flight leader in preparing
required flight or briefing forms and may, if appli-
cable, brief that portion of the mission pertaining to
the RIO.

PREFLIGHT
Pilot

The pilot is responsible for accepting and preflighting
the aircraft assigned in accordance with this manual
and appropriate preflight checklists contained in the
F-4B NATOPS Essential Checklist (NAVWEPS 01-
245FDB-1B).

RIO

The RIO will assist the pilot as directed but in any
case will be capable of and proficient in performing
a complete aircraft preflight, including all armament.
Normally the preflight inspection will be conducted
with the pilot.

7-1
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PRE- START
Pilot

The pilot will execute pre-start checks prescribed by
the NATOPS Essential Checklist and, when external
power is applied and checks requiring external power
are completed, will inform the RIO "PRE-START
CHECKS COMPLETED - READY TQ START".

R1O

The RIO will execute pre-start checks prescribed by
the NATOPS Essential Checklist and, when external
power is applied, will inform the pilot "PRE-START
CHECKS COMPLETE".

STARTING
Pilot

The pilot will start engines as prescribedinSection II
and will keep the RIQ informed of any unusual
occurrences.,

RIO

The RIQ will remain alert for any emergency signals
irom the ground crew and will inform the pilot if such
signals are observed.

POST START

Pilot

After switching to internal power, the pilot will inform
the RIQ "ON INTERNAL POWER; BUS TIE CLOSED/
OPEN'". The pilot will then complete all post start
checks prescribed by the NATOPS Essential Checklist,
When post start checks are completed, he will inform
the RIO "READY TO TAXI". The pilot will turn the
missile power switch ON when requested by the RIO
and will acknowledge by "APA-128 ON".

RIO

When informed that the aircraft iz on internal power
and the bus tie closed, the RIO will complete the post
start checks prescribed by the NATQPS Essential
Checklist. The RIO will request the pilot to turn on
the APA-128 and may take command of radio and
navigation equipment, select appropriate frequencies,
and advise the pilot "READY TQO TAXI". The RIQ
may call for taxi clearance as directed by the pilot.
The RIO will remain unhooded until cleared to go
hooded by the pilot,

PRE-TAKE-OFF
Pilot
The pilot will execute pre-take-off instrument, and

take-off checklists preseribed inthe NATOPE Esgential
Checklist and as posted in the aircraft. The pllot will

7-2
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report to the RIO engine oil pressures noted on run-up,
instrument checklist, and take-off checklist items.
The pilot will receive the "READY FOR TAKE -QFF"
report from the RIQ and will advise him of the type/
configuration take-off planned prior to rolling or
catapulting, The pilot will report "ROLLING" or
salute as appropriate to the RIO.

RIO

The RIO will execute pre-take-off checklists pre-
scribed by the NATQPS Essential Checklist and will
report "READY FOR TAKE-OFF; CIRCUIT BREAK-
ERS IN" to the pilot. The RIQ will record oil pres-
sures reported by the pilot and shall be alertto
challenge the pilot if any item on the instrument
checklist or the take-off checklist is not reported as
completed. The RIQwill remainunhooded until cleared
to go hooded by the pilot. The RIO will assist in
communications as directed by the pilot,

TAKE-OFF /DEPARTURE
Pilot

The pilot shall ensure thatthe intercom remains in the
HOT MIKE position for normal flight operations and
will report "GEAR UP" and "FLAPS UP" to the RIO
ingofar as safety permits. The RIQ should beadvised
of lift-off and any unusual occurrences such as over
temperature, overspeed, or BLC malfunction. The
pilot will request, copy, andacknowledge all clearances.

RIO

The RIO will remain unhooded unless directed other-
wise and will record lift-off speed and take-off
distance as appropriate. The RIQ will request per-
mission to go hooded and will advise the pilot when
this is accomplished. The RIQ will maintain a con-
tinuous plot of the aircraft position. Where departures
are made in actual instrument conditions, the RIO
will monitor the published or clearance departure
procedures and will inform the pilot of any deviation
from the prescribed flight path. The RIG will attempt
to copy 2ll clearances receivedandwillatall times be
prepared to provide the pilot with clearance informa-
tion or navigational information derived from his
instruments. BIT checks will not be conductedduring
instrument climbouts.

INFLIGHT (GENERAL)
Pilot

The pilot will inform the RIO of any unusual oceur-
rences and will ensure that the aireraft is operated
within prescribed operating limitations at all times.
The pilet will normally request, copy, and acknowl-
edge all clearances. The pilot should afford the RIQ
ample opportunity to practice in requesting and copying
clearances and in position reporting.
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RIO

The RIO will conduct BIT checks and will inform the
pilot of the weapon system status. The RIO will
maintain a continuous plot of aircraft position. The
RIO will assist the pilot in changing communications
frequencies, and will request, copy, and acknowledge
clearances or make position reports in normal or
emergency situations as directed by the pilot. The
left forward side of the hood will be open at all times
in flight, unless the light interferes with the operation
of the radar. The pilot will be advised if the panel is
closed.

INTERCEPT

Pilot

The pilot will maneuver the aircraft as directed by
GCI/CIC until radar contact is obtained by the RIO.
The pilot will maneuver or coordinate maneuvers of
aircraft with or as directed by the RIO, observing
normal operating limitations. The pilot will inform the
RIO of weapons status, weapons selected and armed, and
when the target is sighted visually. The pilot will make
all missile away reports. Pilots will monitor aircraft
position from initial vector through breakaway by
pigeons information or navigational display.

RIO

The RIO will normally handle all communications from
initial vector through breakaway, excluding missile
away transmissions. The RIO will provide the pilot
with descriptive commentary including weapon status
and target aspect if available. The RIOwill direct and
coordinate aircraft maneuvers with the pilot as nec-
essary to complete the intercept.

INSTRUMENT APPROACHES
Pilot

The pilot is responsible for the safe control of the
aircraft, the decision to commence the approach with
existing weather, and the selection of the type approach
to be made. The pilot, prior to commencing any
penetration, will report to the RIO the completion of
each item of the instrument checklist. In addition,
the pilot will challenge the RIO as to approach plate
availability and corrected altimeter setting.

RIO

The RIO will monitor aircraft instruments and the
appropriate approach plate during holding, penetration,
and approach and shall be ready to provide the pilot
withany required information. He shall be particularly
alert to advise the pilot of deviations from the course
or minimum altitudes prescribed onthe approach plate.
The RIO will assist with communicationsasdirected by
the pilot. BIT checks will not be conducted in actual
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instrument conditions. The RIOwill inform the pilot of
the status of the radar gyro horizon andwill do nothing
to cause the display to be lost.

LANDING
Pilot

The pilot will utilize the landing checklist and will
report each item to the RIO prior to reporting
"GEAR DOWN; HOOK DOWN" to the final controller/
tower/prifly., The pilot will receive a "READY TO
LAND" report from the RIO.

RIO

The RIO will remain unhooded in the landing pattern
if VFR and will challenge the pilot on gear, flap, and
hook position if the report is not received. The RIO
will attempt to check the position of the gear handle by
looking through the opening on the left side of the
instrument panel. The RIO will complete the landing
checklist and will report "READY TO LAND" to the
pilot. BIT checks will not be conducted in the traffic
pattern. The RIOwill monitor final approach speed and
will advise the pilot if the speed decreasesto 130 knots
or below.

POST FLIGHT

Pilot

The pilot will inform the RIQ of any unusual occur-
rences on the landing roll or arrestment. The pilot
will report flap position to the RIO when clear of the
runway/landing area, and will report when the wingfold
is actuated. The pilot will inform the RIO when
shutting engines down. The pilot will conduct a post-
flight inspection of the aircraft.

RIO

The RIO will challenge the pilot on flap position if the
report is not received. When informed by the pilot
that the wingfold has beenactuated the RIO will immedi-
ately respond with the position of the wings. The RIO
will complete the BIT checks remaining and will secure
the rear cockpit for shutdown. The RIOwill assistthe
pilot in conducting a postflight inspection of the aireraft.

DEBRIEFING

The pilot and RIO will complete the Yellow Sheet and
all required debriefing forms.

Note

The RIO will vacate the aircraft first andwhen
he is on the ground/flight deck/hangar deck,
the pilot will exit. This isparticularly impor-
tant during shipboard operations.
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PROCEDURES, TECHNIQUES AND CHECKLIST

GENERAL

Even though some of the procedures, techniques, and
checklists are specifically designated for the indi-
vidual pilot or RIO, the entire contents of Volumes I,
II, I, and the Essential Checklist should be thoroughly
read, understood, discussed, and agreed upon collec-
tively by the Pilot/RIQ Team. Discrepancies in
existing procedures, or the need for additional pro-
cedures, sheuld be brought to the attention of your
NATOPS Evaluator/Instructor. Most of the proce-
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dures (individual and coordinated) are contained in
this volume and sub-divided into flight phases/
categories. Aircraft systems description, with their
individual operating criteria, is contained in Volume
1. Classified systems {AMCS, IFF-SIF) description
and procedures, and Appendix 1 performance data, are
contained in Volume II. The Essential Checklist
contains the pilot's and RIQ's individual check-items
for Preflight, Pre-Start, Start, Post-Start, Take-Off,
Built-In Test (BIT), Instrument/Descent, and Post-
flight.
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STANDARDIZATION EVALUATION PROGRAM

GENERAL

The operating procedures prescribed in this volume
represents the optimum method of operating F-4B
aircraft. The Standardization Evaluation Check is
intended to evaluate individual and unit compliance with
these procedures. This will be accomplished by
observing and grading individual/unit adherence to
Standard Operating Procedures on a continuing basis.
The Standardization Evaluation Check is tailored to
satisfy the requirements of the various employment
categories of F-4B squadrons and is intended to pro-
vide the flexibility necessary for implementation under
most operating conditions. The check, whether per-
formed by the Standardization Instructor or the
Standardization Evaluator, is designed to aid the Unit
Commanding Officer in improving individual/unit
combat readinessthrough observationand constructive
comments. The Standardization Evaluation Program
is applicable to all pilots and RIO's maintaining a
current flight status in any F-4B series aircraft.
Areas to be observed/graded that are applicable tothe
individual pilot and RIO, as well as areas of dual
responsibility, are indicated throughout the ground and
flight evaluation phases of this section. Critical
areas/sub-areas are specially noted where applicable.

Standardization evaluation checkswill be administered
to all pilots/RIQ's as specified by current directives
and in accordance with this section. Standardization
checks and annual instrument checks will not be
combined.

RESPONSIBILITIES

Specific responsibilities of Standardization Instructors
and Standardization Evaluators in the implementation
of the standardization evaluation programare outlined
in the following paragraphs.

STANDARDIZATION INSTRUCTOR

1. Implement and coordinate an aggressive and
continuing standardization education and evalua-
tion program pertaining toall aspects of standard
operating procedures.

2. Enhance the educational benefits of the standard-
ization program by flying with all squadron
crewmembers as often as possible.

3. Administer the standardization evaluation check
to each squadron crewmember at least once
each year.
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STANDARDIZATION EVALUATOR

1. Advise and assist squadron Standardization In-
structors in all phases of the program.

2. Administer standardization evaluation checks
and standardization evaluation inspections as
directed by the applicable Type Commander.

DEFINITION OF TERMS

Terms commonly used throughout this section are
defined as to their specific meaning withregardto the
standardization evaluation program.

GRADING CRITERIA

The parts of this section that prescribe the standards
to be used in determining grades as a result of the
performance observed or recorded during standard-
ization cvaluation checks.

QUALIFIED

That desired professional standard demonsgtrated by
a pilot/RIQ which indicates optimum knowledge of, and
compliance with, the standard operating procedures
set forth in the NATOPS Flight Manual, NWP/NWIP,
and other applicable publications.

CONDITIONALLY QUALIFIED

That standard demonstrated by a pilot/RIO indicating
satisfactory knowledge of, and compliance with, stand-
ard operating procedurcs set forth in the NATOPS
Flight Manual, NWP/NWIP, and other applicable
publications. Conditionally Qualified shows satis-
factory adherence withfow minor deviations, indicating
a need for further standardization.

UNQUALIFIED

That standard demonstrated by a pilot/RIQ showing
either unsatisfactory knowledge of, or non-adherence

NAVWEPS 01-245FDB-1.2

to, standard operating procedures as set [orth in the
NATQDPS Flight Manual, NWP/NWIP, and other ap-
plicable publications.

STANDARDIZATION EVALUATION RECHECK

A standardization check administered to a pilot/RIO
who has been placed in an "Ungualificd™ status. Only
those areas in which an unsatisfactory level of
knowledge or degree of adherence to prescribed pro-
cedures was exhibited will be observed during this
check.

EMERGENCY

An aircraft component or system failure, or condition
that reguires instantaneous recognition, analysis, and
proper action.

MALFUNCTICN

An aircraft component or system failure, or condition
that requires recognition and analysis, but which per-
mits more deliberate action than that required for an
emCTgency.

AREA

A routine of flight preparation, flight, and post-flight
procedures which is observed and graded during a
Standardization Evaluation Flight.

CRITICAL AREA

Any major area or stb-area which covers items of
sipnificant importance to the pverall missionrequire-
ment, or the marginal performance of which would
jeopardize safe conduct of the flight. Theseareaswill
be specially noted throughout the section.

GROUND EVALUATION

ORAL EXAMINATION

The oral examination will consist of question and
angwer periods concerning all phases of flight and
ground operations and may be conducted throughout the
ground evaluation. The following specific areaswill be
covered for both the pilot and RIO:

. Alircraft Systems

. Alrcraft Exterior Inspection

. Alrcraft Interior Inspection

. Alreraft Servicing

. Light and Hand Signals

. Computation of Performance Datautilizing ¥olume

- 0 R0 g B

P
N

II of the NATOPS Flight Manual and/or the REST
Computer.

WRITTEN EXAMINATION
OPEN BOOX EXAMINATION

The purpose of the open book examinationisto evaluate
pilot and RIO knowledge of the contents ofappropriate
publications, Secondly, the open book examination is
to be used as a training/review device in preparing
pilots and RIO's for the closed book examination.
Emphasis should be placed on the information contained
in the latest revisions to the NATQPS Flight Manual
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(3 Volumes) and applicable portions of the NWP/NWIP
series publications. The open book examination will
be administered to pilots/RIO's a minimum of ten
working-days prior to the flight evaluation. The open
book examination for the pilot will consist of 175
questions selected from the guestions contained inthe
Pilot's Question Bank and 25 guestions onlocal course
rulesand/or squadron SOP. The open book examination
for the RIQ will consist of 175 questions selected
from the questions contained in the RIQ Question Bank
and 25 questions onlocal course rules and/or squadron
SOP. Open book examinations will not be administered
by Evaluators conducting Standardization Evaluation
Inspections.

CLOSED BOOK EXAMINATION (*}

The purpose of the closed book examination is to
evaluate pilot and RIO knowledge of operating pro-
cedures, emergency procedures, and aircraft/weapons
system limitations. The closed book examination will
be administered to each pilot and RIQ a maximum of
four working-days prior to the flight evaluation. The
closed beok examination for the pilot and RIQ will con-
sist of a minimum of 50 guestions. These guestions
will be selected from the questions contained in the
pilot and RIO open book examinations. Closed book
eXaminations administered by Evaluators conducting
Standardization Evaluation Inspections will consist of
50 questions selected at random from the emergency
procedures, aireraft limitations, and NATQOPS pro-
¢cedures sections of the Pilot and RIO Question Banks,

WRITTEN EXAMINATION QUESTION BANKS

Pilot and RIO Question Banks and answer/reference
lists are coordinated, up-dated, and distributed bythe
Evaluator of the command having cognizance over the
model, Distributionislimitedto 2 copies per squadron.
The Question Banks are for use by Instructor/Evaluator
personnel in preparing cpen and closed book examina-~
tions, in the oral examination, or the NAMT Systems
Check. Desired changes or additions to the Question
Banks should be forwarded direct to the Commanding
Officer, VF-121.

WST/COT PROCEDURES CHECK

The Weapons System Trainer, if available, will be used
to measure pilot and RIQ efficiency inthe execution of
normal operating procedures, emergency procedures,
intercept procedures, and crew duties. All emer-
gencies and at least one malfunction will be given in
the Start, Take-Off, Climb, Cruise/Intercept, and
Recovery phases. If the WST isnotavailable, the pilot
will be given a normal and emergency procedures
check in the Cockpit Orientation Trainer. The check
for the RIO will be conducted by placing himina
cockpit and administering appropriate questions. Inthe
event the COT is not available, the entire check will be
conducted by placing the pilot and RIO in the cockpits
during the oral examination and administering appro-
priate questions.

Volume Il
Section VIII

EMERGENCY /MALFUNCTION SIMULATIONS

The foliowing list of emergencies and malfunctions
should be simulated or gquestions administered if
simulation is not possible:

Emergencies

Engine Fire

Engine Overheat

Engine Failure

Alrstart

R.H. Gen Failure Bus Tie QOpen
Emergency Landing Gear Extension
Emergency Flap Extension
Canopy Jettison Failure

Ejection Procedure

Utility Hydraulic Failure

Power Cantrol Hydraulic Failure
Intercom Failure

Malfunctions
Hot Start

Hung Start

Cabin Turbine Qverspeed
BLC Malfunction
L.H./R.H. Aux Air Door
Static Correction Off
Radar CNI Caol Off

Air Refueling Probe Unlocked
Check Fuel Filters

Fuel Transfer Failure
Speed Brake Failure
L.H. Gen Failure

Bus Tie Open

CNI Emergency Power

Fuel Boost Pump Failure

{*) Critical Area
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NAMT SYSTEMS CHECK

If desired by the individual squadron, Naval Air Main-
tenance Trainer facilities may be utilized to evaluate
pilot and RIQ knowledge of aircraft systems and normal

NAVWEPS 01-245FD8-1.2

and emergency procedures. Questions containedinthe
Pilot and RIO Question Bank should be used exclusively
where the NAMT System Check andthe Qral Examina-
tion are combined,

FLIGHT EVALUATION

GENERAL

The Flight Evaluation Check may be conducted oh any
routine syllabus flight with the exception of flights
launched for MLP/CARQUAL or ECCMtraining. The
flight will be flown under day VFR conditions. Emer-
gencies will not be simulated.

OPERATIONAL DEPLOYABLE SQUADRONS

Pilots and RIO's assigned to operational deployable
squadrons will normally be checked as a team with
the flight evaluation being conducted by the check-crew
flying wing. RIO commentary will be transmitted onthe
GCI/CIC control frequency in use.

TRAINING OR EVALUATION SQUADRONS

Units with training or evaluation missions that are
concerned with individual instructor pilot/RIQ stan-
dardization, rather than team standardization, may
conduct the flight evaluation withthe check-crew/ pilot
flying wing or on an individual basis, A pllot may be
individually checked with the standardization in-
structor/evaluator conducting the flight evaluation
from the rear seat. A RIOmay be individually checked
by flying with the standardization instructor/evaluator
as his crewmember.

FLIGHT EVALUATION CHECK AREAS

The areas and sub-areas in which pilots and RIO's
may be observed and graded for adherence to stan-
dardized operating procedures are outlined in the
following paragraphs.

Note
¥ desired, units with training missions may
expand the flight evaluation to include evalua-
tion of standardized training methods and
techniques.
MISSION PLANNING/BRIEFING

This area encompasgses a comprehensive consideration
of all factors necessary for successful mission
accomplishment.

a. Flight Planning (Pilot/RIQ)

b. Briefing {Pilot/RIQ)
¢. Personal Flying Equipment (*) {Pilot/RIO)

PREFLIGHT/LINE OPERATIONS

Inasmuch as Preflight/Line Operations proceduresare
graded in detail during the Ground Evaluation, only
those areas observed on the Flight Check will be
graded.

a. Aircraft Acceptance (Pilot/RIO)
b. Before Taxiing Procedures (Pilot)

TAKE-OFF

The take-off is considered complete withthe transition
to the clean condition.

a. ATC Clearance (Pilot)
b, Take-0Off (*} (Pilot)

DEPARTURE

Departure is that portion of the flight which commences
after the take-off has been completed and continuesto
cruise, on-course, enroute to the assigned area or other
destination.

a. IFR Departure (*) (Pilot)

h. VFR Departure (Pilot)

¢. Rendezvous (Pilot)

d. Climb and Level-Qff {Pilot)

e, IFR Procedures Enroute {Pilot)
f. VFR Procedures Enroute (Pilot)

MISSION

This area includes intercept missions covered in the
NATOPS Flight Manual, F-4B (F4H) Weapon System
Tactical Handbook, and NWP/NWIP's for which stan-
dardized procedures/techniques have been developed.

a. Formation - Leader {Pilot)

b. Formation - Wingman (Pilot)

¢. Search (RIO}

d. Lock-on (RIQ)

e, Commentary (RIQ}

f. Response to Commentary (Pilot)
g. Conversion {*) (RIO)

h. Breakaway (*} (Pilot/RIQ})

{*) Critical Area
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i. Re-Attack (%) (Pilot/ RIO}
i- Aim Dot Flying (Pilot)
k. Crew Duties {*) (Pilot/RIO}

RECOVERY

Recovery is that portion of the flight which commences
with descent from operating altitude and terminates
upon completion of the landing phase.

. Holding - IFR (Pilot)

. Expected Approach Time (Pilot)

. Penetration - TACAN, RADAR, ADF (*) (Pilot)
. Low Approach (*) {Pilat)

. GCA/CCA (*) (Pilot}

. Missed Approach (*) {Pilot}

. VFR Recovery (Pilot)

i B A = A T s

COMMUNICATIONS

a. R/T Procedures { Pilot/ RIQ)
b. Visual Signals (Pilot/RIO)
¢. IFF/SIF Procedures {(Pilot)

EMERGENCY/MALFUNCTION PROCEDURES {*)

In this area, the pilot/RIO will be evaluated only in the
case of actual emergencies,

Section VHI
POST-FUGHT PROCEDURES
a. Taxi-in (Pilot)
b. Shutdown {Pilot/RIO)
¢. Inspection and Records (Pilot/ RIQ)
d. Flight Debriefing (Pilot/ RIQ}
APPLICABLE PUBLICATIONS
The 3 volumes of the NATQPS Flight Manual contains
the standard operations ecriteria for F-4B aircraft.
Publications relating to environmental procedurcs
peeuliar to shorebased and shipboard operations and
tactical missions are listed below:
Weapon System Tactieal Handbook
NWP's
NWIP's
ATC/CATCC Manual

Local Air Qperations Manual

Carrier Air Operations Manual

GRADING INSTRUCTIONS

ORAL EXAMINATION GRADING CRITERIA

The final oral examination grade, and resulting status, will be determined by the evaluator/ instructor and entered
on the Written/Oral Examination Worksheet. The criteria for determining area adjectival ratings is outlined in

the following paragraphs.

AIRCRAFT SYSTEMS (PILOT/RIQ)

cualified
Conditionally
ualified

Unqgualified

EXTERICR INSPECTION (PILOT/RIO}

Qualified
~

Conditionally

Qualified
A—

Demonstrates thorough understanding of all phases of air-
craft systems operation,

Demonstrates adequate knowledge of aircraft systemsoper-
ation to curry out basic missions, safely and successfully.

Shows obvious lack of understanding of aireraft systems
operation, Reveals weakness that could result inunsuccess-
ful or unsafe utilization and operalion of the aircraft.

Exterior inspection completed in accordance with NATOPS
Essential Checklist, with no more than {wo minor errors.
Demonstrates thorough knowledge ol inspection reguire-
ments,

Exterior inspection completed in accordance with NATOPS
Essential Checklist with more than two minor errors, but
demonstrates adequate knowledge of inspection require-
ments.

(*]) Critical Area
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Section Vil
EXTERIOR INSPECTION (PILOT/RIO) CONTINUED

Unqualified

INTERIOR INSPECTION {PILOT /RIO)

GQualified

Unqgualified

AIRCRAFT SERVICING (PILOT/RIQ)

Qualified

Ungualified

LIGHT AND HAND SIGNALS (PILOT/RIO)
Qualified
Conditionally
Qualified

Tnqualified

Omits items which could jeopardize the success or safety
of the mission. Accepts the aircraft with visible dis-
crepancies noted on preflight with no attempt made to bring
such discrepancies to the attention of the plane captain or
line maintenance personnel.

Completes checks in accordance withthe NATQPS Eggential
Checklist with no errors or omissions andinforms his crew-
member that checks are completed.

Omits one or more items on the NATQPS Essential Check-
lists.

Demonstrates acceptable knowledge of strange field servie-
ing.

Lack of familiarity with strange field servicing which could
result in unsafe operation of the aircraft,

Demonstrates thorough knowledge of light and visual signals.

Demonstrates adequate knowledge of visual signals, but is
hesitant in signal interpretation in minor instances not affect-
ing action required by the signal.

Shows cobvious lack of knowledge concerning the inferpre-
tation and use of standard light and visual signals. Un-
familiarity causes hesitation znd delay to the degree that
operations would be hampered.

COMPUTATION OF PERFORMANCE DATA (PILOT/RIO)

Qualified

Ungualified

Correctly compuied take-off distance and bingo fuel for
correct gross weight and configuration, using the perform-
ance data contained in Volume I, NAVWEPS01-245FDB-1A.

Computed bingo fuel with error in excess of 200 pounds.
Computed take-off distance with error in excess of + 500
feet and/or used wrong gross weight or configuration,

WRITTEN EXAMINATION GRADING CRITERIA

The results of both written examinations will be entered on the Wrii{en/Oral Examination Worksheet. Minimum
acceptable grades are listed in the following paragraphs.

OPEN BOOK EXAMINATION (PILOT/RIO)
Cualified

CLOSED BOOK EXAMINATION (*) {PILOT/RIC)

Qualified

8-6

Completes examination with a minimum grade of 3. 3.

Compleies examination with a minimum grade of 3. 5.

{*} Critical Area
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WST/COT GRADING CRITERIA

The WST/COT procedures check will be conducted in accordance with the evaluator’s/instructor's entrleson the
WST/COT Operator's Worksheet, and the results recorded on the WST/COT Procedures Worksheet. The
criteria for determining area adjectival ratings 1s outlined in the following paragraphs.

NORMAL PROCEDURES (PILOT/RIO)
Qualified Completes pre-start, start, post-start, and systems checks,

exhibiting a thorough knowledge of the procedures with no
deviations and/or omissions.

Conditionally Same as '"Qualified”, except for minor omissions and/or
Qualified deviations.
Unqualified Exhibits obvious lack of familiarity with procedures which

result in serious or numerous oversights,
EMERGENCY PROCEDURES (*) (PILOT/RIO)

Qualified Recognizes emergencies immediately, analyzes them pro-
perly, and takes necessary corrective action.

Unqualified Demonstrates improper and unsafe cockpit procedures,
Makes serious errors in cockpit configurations and checks,
due to neglect of checklists or lack of understanding of
cockplt arrangement and settings, Fails to recognize emer-
gencles, analyzes them improperly, or takes improper
correctlve action. Fails to recognize and act onimmediate
reaction situatlons until such time that the condition has
gone heyond salvation.

CREW DUTIES (*) (PILOT/RIO)

Qualified Demonstrates knowledge of crew responsibility In the specific
intercept areas cutlined in the NATOPS Flight Manual.
Coordinated completion of required checklists, communica-
tions, and intercept procedures with the appropriate crew-
member. in a positive professional mamer. Keeps appro-
priate crewme mber informed of optimum tactics and/or

limitations.
Conditionally Demonstrated knowledge of crew responsibility in the specific
Qualified intercept areas outlined in the NATOPS Flight Manual. Co-

ordinated completion of required checklists, communi-
catlons, andintercept procedures with the appropriate crew-
member. Minor errors or omissions degraded crew co-
ordination but did not compromise safety or the successof the
mission/intercept,

Unqualified Errors, omissions, lack of knowledge of specific crew
responsibilities, or lack of coordination were such that air-
craft safety or successful completion of the mission/inter-
cept is compromised,

WEAPON SYSTEM STATUS (PILOT/RIO)

Qualified Completes prescribed weapon/BIT checks, analyzes optimum
weapon attack procedures/weapon system capability.

Conditionally Completes prescribed weapon/BIT checks, analyzes weapon

Qualified system capability with minor errors and/or selection of
optimum attack/weapon in error but didprescribe a success-
ful attack.

{*) Critical Area
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WEAPON SYSTEM STATUS (PILOT/RIO} CONTINUED

Unqualified

SEZRCH (RIO)
ualified

Conditionally
omalified

Unqualified

LOCK-ON (RIO)
Qualified

Unqualified

RESPONSE TO COMMENTARY {PILOT)

Qualified

Ungualified

COMMENTARY {RIO)
Qualified

Conditionally
Qualified

Unqualified

R/T PROCEDURES (PILOT/RIO)
Qualified

Conditionally
Gualified

Unqualified

CONVERSION/RE-ATTACK {RIO)
Qualified

NAVWEPS 01-245FDB-1.2

Does not complete weapon/BIT checks, or does not inform
the appropriate crewmember of the status or limitations of
the weapon system,

Minor discrepancies in technique to insure maximum utili-
zation of equipment. Demonstrated anacceptable knowledge
of scope presentation. Intercept was completed success-
fully.

Used undependable te chnique resulting in marginal utili-
zation of equipment and/or was confused with scope pre-
sentation, buf intercept was successfully completed.

Used unacceptable technique and/or faulty scope interpre-
tation, resulting in an unsuccessful intercept.

Minor digscrepancies noted in lock-on technique. Intercept
was completed successfully.

Missed intercept or did not achieve lock-on due to operator
technique,

Usea prescribed bank angles for all maneuvers. Uses pre-
scribed throttle/ speed brake response for speed commands.
Uses prescribed breakaway, overshoot, and compass re-
covery procedures.

Uses other than prescribed bank angles or throttle/speed
brake configuration, Usesother than prescribedprocedures
for breakaway, overshoot, or compass recovery.

Demonstrates the ability t apply and convey accurate
descriptive, and directive instructions and corrective mea-
gures to the pilot,

Demonstrates satisfactory knowledge, but lacks ability in
some zreas of application.

Demonstrates a lackof knowledge and application to correctly
utilize directive commentary.

Made all required calls with only minor errors or omissions.

Did not make all requiredcalls. Procedures were cluttered
with unnecessary voice transmissions causing some con-
fusion and delay.

Failed to obtain and/or receive any necessary Information
vital to safety of ground and/or flight operations, R/T pro-
cedure was unacceptable, incomplete, and confusing.

Recognizes the capability for re-attack and makes positive
conversion to accomplish the attack/re-attack in the mini-
mum amount of time. Informs the appropriate crewmember
of the intended maneuver and/or weapon to be utilized.
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Section VIIl
CONVERSION/RE-ATTACK (RIO) CONTINUED

Conditionally Slow in recognizing that re-attack capability exists, but

Qualified takes positive action to accomplish re-attack without
jeopardizing the initial attack.

Ungualified Sacriflces Initial attack in attempting to convert for re-
attack.

AlM DOT FLYING {PILOT)

Qualified Makes smooth positive corrections. Aim dot inside ASE
circle at IN RANGE,

Conditionally Makes smooth positive corrections. Aim dot is not Inside

Qualified ASE circle at IN RANGE but is within limits prior to mini-
IMuIn range,

Ungqualified Rough erratic corrections and/or aim dot is outside ASE
circle at IN RANGE. Poasibility of successful firing
doubtful.

BREAKAWAY { PILOT /RIO}

Qualified Breakaway maneuver directed and execuied so as not to en-
danger the aircraft or crew.

Ungualified Did not direct or execute breakaway maneuver ON any one

intercept and/or the maneuver performed would have en-
dangered the alrcraft or crew.

FLIGHT EVALUATION GRADING CRITERIA

The evaluation flight check is intended to evaluate unit/individual compliance with approved standardized oper-
ating procedures. The successful completionof all ground checks and examinations is required before commence-
ment of the flight evaluation. Insofar as possible, checks will be scheduled so as not to interfere with aquadron
operations. The flight evaluation check may be conducted on any syllabus flight with the exception of flights
launched for MLP/CARQUAL or ECCM training, The flight will be flown under day VFR conditions and only
those areas observed/required by the mission assigned will be evaluated, The evaluator/instructor will utilize
the Flight Evaluation Worksheet to enter adjectival grades for the areas/sub-areas evaluated during the flight
check, The criteria for determining area/sub-area adjectival ratings is outlined in the following paragraphs:

MISSION PLANNING/BRIEFING
Flight Planning (Pilot/RIOQ)

Gualified Flight plan and clearance executedin accordance with Local,
FLIP, CATCC, OPNAV, and other governing instructions,
Special factors, if required by the mission or aircraft con-
figuration, are computed and recorded where applicable,
Completes flight planning log for route and/or operating
area without error. Fuel consumption is properly com-
puted based upon available planning factors, and recorded
on the flight log. Insures that maps and charts for route,
destination, alternate, or operating areas are avallable,
Weather factors, temperatures and winds aloft information,
and NOTAMS are used in planning the mission, LID/IFR
departure procedures and routes are obtained, if required,
and take-off/ climb planned accordingly,

Conditionally Same as "Qualified”, but with minor discrepancies which

Qualified did not adversely affect succeasful completion of the mission
or jeopardize safety.

Unqualified Flight planning was incomplete or resulted indiscrepancies
which could possible prevent successful completion of the
mission.
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Briefing [ Pilot /RIO}
Qualified

Conditionally
Qualified

Unqualified

Personal Flying Equipment (*) (Pilot /RIO)
Qualified
Unqualified

PREFLIGHT/LINE CPERATIONS

Aircraft Acceptance {Pilot/RIO)
ualified

Conditionally
Quatified

Unqualified

Before Taxiing Procedures (Pilot)

Qualified

Conditionally
Qualified

Unqualified

TAKE-OFF

ATC Clearance {Pilot}
Qualified
Conditionally
Qualified

Unqualified

NAVWEPS 01-245FDB-1.2

Adequately covered all applicable items and presentedbrief-
ing in an acceptable manner.

Uses prescribed briefing guide but did not follow formatand
omitted one or more applicable items.

Disregarded briefing guide or was not adequately prepared
to give complete concise briefing. Conductedbriefing in an
unprofessional manner.

Has all required items of personal equipmentnecessary for
the mission and area over which the flight is to be conducted.

Does not possess all items of perscnal flying equipment,

Checks the ten previcus vellow sheets (if available)for pre-
vious discrepancies and corrective action taken. Checks
fuel load, armament load, pertinent aircraft data, and air-
craft status data prior to accepting the aircraft.

Checks the ten previous yellow sheets (if available) for pre-
vious discrepancies and corrective action taken, Checks air-
craft status data, but omits checking other minor pertinent
data,

Fails to check previous yellow sheets for discrepancies and
corrective action taken and/or aircraft status data.

Uses correct R/ T procedures, standard visual signals, and
pre~taxi checks withthe flightas briefed withnounnecessary
deviations, omissions, or delays.

Uses correct R/T procedures, standard visual signals and
pre-taxi checks with the flight, but with minor deviations and
omissions as briefed.

Fails to use correct R/ T procedures, standardvisual signals
and pre-taxi checks with the flight, Deviates and omits pro-
cedures as briefed to the extent that misunderstanding re-
sults in unnecessary delays in departing on the mission.

Requires minimum transmissions to understand clearance.
Reads back correctly.

Reguires repeat transmigsions to undersiand clearances.
Transmissions require additional questions and calls.

Proceeds without being certain of clearances. Requires
repeated transmissions. Is unable to communicate and give
information without excessive time and words. Poor radio
discipline.

{*) Critical Area
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Take-off {*} (Pilot)

Qualified

Conditionally
Qualified

Unqualified

DEPARTURE

(FR Departure (*) (Pilot}

Qualified

Conditionally
Qualified

Unqualified

VFR Departure (Pilot )

Qualified

Conditionally
Qualified

Unqualified

Rendezvous {Pilot}

Qualified

Conditionally
Qualified

Unqualified

NAVWEPS 01-245FDB-1.2 Volumae I

Section VI

Receives and acknowledges take-off clearances. Executes
engine rumip, instrument checks, andnecessary visual
slgnala, Brake release is smooth and good directional con-
trol is maintained. For catapult launch the brakes are re-
leased and controls are properly positioned prior tolaunch,
Lift-off ia accomplished as requiredby field/WOD conditions
and a smooth transition is accomplished to clean condition
with aircraftin positive climbing attitude and safe separation
above the ground/water, Acceleration to climb schedule is
expeditiously and safely accomplished.

Same as "Qualified’, except for minor deviations inprocedure
and technique not detrimental to flight safety.

Does not receive andacknowledge take-off clearance causing
unnecessary delayor traffic disruption. Failsto use signals
or uses improper signals. Exhibits poor or unsafe technique
in directional control, catapult launch, lift-off, transition,
climb attitude, and establishing climb schedule.

Departure executed in accordance with clearance. Heading
/Track and airspeed maintained as briefed, Anticipates
cruising zirspeed requirements.

Same as "Qualified", except for minor deviations not con-
stituting a viclation of assigned clearance,

Departure not inaccordance with clearance and/or the limits
for "Conditionally Qualified" were exceeded. Heading/Tract,
airspeed, altitude, or attitude is unsafe.

Departure executed in accordance with local traffic rules and/
or traffic clearance., Level-off is accomplished as briefed
with positive correction where necessary. Anticipates
cruising airspeed requirements.

Same as "Qualified", except for minor deviations.

Departure not in accordance with traffic rules and/or traffic
clearance and/or the 1imits for "Conditionally Qualified”
were exceeded.

Executes and facilitates rendez vous expeditiously and in
accordance with procedures as briefed or currently pre-
scribed,

Executes and facilitates rendezvous, except for minor
technique errors and delay. Rendezvous accomplished so
as not to be detrimental to mission completion.

Rendezvous executed in a manner that indicates a lack of
knowledge of procedure and technigque required. Resulting
delay causes missionaccomplishment to be adversely affect-
ed or delayed, Any unsafe maneuver.

{*} Critical Area
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Climb and Level-Off (Pilot)
Qualified

Unqualified

IFR Procedures Enroute (Pilot}

Oualified

Conditionally
Qualified

Unqualified

VFR Procedures Enroute {Pilot}

Qualified

Conditionally
RQualified

Unqualified

MISSION

Formation—Leader {Pilot)

Qualified

Conditionally

Qualified

Unqualified

8-12
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Climbed utilizing appropriate climb schedule, leveled-off at
assignedor pre-briefed altitude and cruise speed, or correc-
ted immediately to the assigned altitude/speed,

Did not utilize appropriate climb schedule. Didnotlevel-off
at the assipnedor pre-briefed altitude, or made noeffort to
correct to the proper altitude or airspeed.

Maintains heading/track as briefed or cleared by control-
ling agency. Observes goodradio diseipline. Gives position
reports clearly and in proper sequence,

Maintains heading/track except for minor deviations not
aftecting limits of clearance, Makes unnecessary irans-
missions, Position reports are complete, butnot in correct
order.

Maintains heading/track, aliitude, or alrspeed in excess of
limits for "Conditionally Qualified". Little or no radio
discipline. Unable to communicate without excessive words
and time, Position reports incomplete, reguiring repeated
transmigsions,

Maintains cruising Mach, altitude, and heading 2s briefed
and/or as dictated by the mission/regulations.

Selects and maintaing acruising Mach, altitude, andheading
that provides less-than-optimum tactical disposition, but not
to the extent of precluding successful completion of the
mission,

Cruising Mach, altitude, and formation selected and main-
tained are not as briefed and/or without consideration for
mission, Results in poor tactical employment and/or look-
out doctrine to the detriment of mission completion or safety.

Pilot is smooth on the controls, uses proper visual signals
throughout take-off, departure, mission, and recovery. Is
considerate of wingman.

Pilot iz generally smooth onthe controls, uses proper visual
signals, but lacks consgideration for his wingman, Nounsafe
maneuvers committed.

Pilot is very rough on the controls, does not use or uses
unorthodox visual signals. Would be unsafe to fly wing on in
weather and/or no consideration for wingman, Executesun-
safe maneuvers.
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Formation-Wingman ( Pilot}
Qualified Pilot maintains proper wing position smoothly throughout

take-off, departure, mission, and recovery. No tendency
to over contrel. Responds promptly and correctly to all

signals.
Conditionally Pilot varies wing position frequently but maintains formation
Qualified safely., Has a tendency to over control. Slowto respond to

some signals,

Unqualified Pilot is unable to maintain proper wing position, Over con-
trols, Fails to respond to signals, Pilot could not execute
aformation weather penetration. Pilot is forced to dis-
continue flying formation and/or safety is compromised,

Search (RIQ)} (Team RIO if 5cope Camera Film is Available)

Qualified Minor discrepanciesin technique but displayed an acceptable
knowledge of scope presentation. Intercept was completed
successfully,

Conditionally Usedundependable technigue resulting in marginal utilization
Qualified of equipment and/or was confused with scope presentation.
Intercept was successfully completed.

Ungqualified Used unaceceptable technique for equipment utilization and/or
faulty scope interpretation resulted inan unsucecessful inter-
cept.

Lock-On {RIO) {Team RIO if Scope Camera Film is Available)

Qualified Minor discrepancies noted for lock-on technique predicated
on target environment, tactics used, ete.

Conditionally Used undependable lock-on technique predicated on target
Qualified environment, tactics used, etc; however, the intercept was
completed successiully.

Unqualified Missed intercept/did not achieve lock-on due to operator
technique.

Commentary (RIO)
tualified Demonstrates the ability to apply and convey accurate, de-

scriptive, and directive instructions and corrective mea-
sures to the pilot,

Conditionally Demonstrates satisfactory knowledge, but lacks ability in
Qualified some areas of application,
Ungualified Demonstrates lack of knowledge or ability to use standard

directive commentary,

Response to Commentary (Pilot}

Qualified Uses prescribed bank angles for all maneuvers, Uses pre-
scribed throttle/ speed brake response for speed commands,
Uses prescribed breakaway, overshoot, and recovery pro-
cedures.

Unqualified Uses other than prescribed bank angles, throttle, speed

brake configuration or breakaway, overshoot, and compass
recovery procedures.
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Conversion (*} {RIO)
Qualified
Conditionally
Qualified

Unqualified

Breakaway (*) (Pilot/RIO)
Qualified

Unqualified

Re-Attack (*) (RIO)
Oualified

Conditionally
Qualified

Unqualified

NAVWEPS 01-245FDB-1.2

Recognized a need for conversion and completed if success-
fully.

Slow in recognizing a need for conversion and had difficulty
in positioning for a successful intercept,

Failedto recognize aneed for conversion intime tc complete
a successful intercept.

Breakaway maneuver directed and executed so asnot to en-
danger the aircraft or crew.

Did not direct or execute breakaway maneuver on any one
intercept and/or the maneuver performed would have en-
dangered the aircraft or crew.

Recognizes the capability for re-attack and makes posgitive
conversion to accomplish the re-attack in the minimum
amount of time,

Slow in recognizing that re-attack capability exists but takes
positive action to accomplish re-attack without jeopardizing
the initial attack.

Sacrifices initial attack inattemptingto convert for reattack.

Aim Dot Flying (Pilot) {Team Pilot if Scope Camera Film is Available}

Qualified
Conditionally
Qualified

Unqualified

Crew Duties {*) (Pilot/RIO)
Qualified

Conditionally
Qualified

Ungualified

8-14

Makes smooth positive corrections, Aim dot inside ASE
circle at IN RANGE.

Makes smooth positive corrections. Aim dot inside ASE
circle prior to minimum range.

Aim dotoutside ASE circle, Possibility of successful firing
doubtful.

Demonstrates knowledge of crew responsibility in the specific
intercept areas as outlined in the NATOPS Flight Manual,
Coordinated completion of required checklists, communi-
cations, andinterceptprocedures with the appropriate crew-
member in a positive professional manner. Keeps appro-
priate crewmember informed of optimum tactics and/or
limitations.

Demonstrated knowledge of crew responsibility In the specific
intercept areas as outlined in the NATOPS Flight Manual.
Coordinated completion of required checklists, communi-
cations, and intercept procedures with the appropriate crew-
member, Minor errors or omissions degraded crew co-
ordination but did not compromise safety or the success of
the mission/intercept.

Errors, omissions, lack of knowledge of specific crew re-
sponsibilities, or lack of coordination were such that air-
craft safety or successful completionof the mission/intercept
is compromised.

{*) Critical Area
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RECOVERY

IFR Holding/Marshal Procedures (Pilot )

Qualified Enters holding/marshal at the assigned altitude and in
accordance with publishedprocedures, Slows toappropriate
entry and holding airspeed within prescribed time limitations
Remains within pattern limits.

Conditionally Enters hoiding with minor deviations from publigshed pro-

Qualified cedures, Slow in reaching prescribed holding airspeed.
Minor deviations in pattern, but within limits.

Unqualified Unorthodox pattern entry. Has difficulty in maintaining
prescribed pattern. In excess of limits for "Conditionally
Qualified®,

Expected Approach Time {Pilat)

Qualified Made expected approach time within time limits.
Conditionally Made expected approach time in excess of time limits, but
Qualified requested an amended clearance,

Unqualified EAT was made in excess of time limits and did not request

amended clearance,

Penetration-TACAN, RADAR, ADF (*) {Pilot)

Qualified Camplies correctly with procedures and/or instructions
received. Completes appropriate checks prior to reaching
initial approach fix/marshal point, Uses proper power
settings and/or descent attitude/configuration. Ditercepts
penefration course using correct tracking technique and
levels-off at proper penetration turn and/or minimum pene-
tration/gate altitude.

Conditionally Same as '""Qualified", except for minor deviations from pro-

Qualified cedures and/or instructions received not affecting flight
safety.

Unqualified Deviations andomissions from procedures/instructions and/

or checks that jeopardize flight safety. Fails to maintain
limits of "Conditionally Qualified.

Low Approach {*) {Pilet)

Qualified Executedlow approach as published and/or instructed, Com-
pletes pre-landing checks and executes smooth, safe, alr-
craft configuration transition. Reaches minimum altitude
at, or prior to, reaching visibility minimum from which a
successful straight-in or acircling approachand landing can

be made,
Conditionally Same as "Qualified", exceptfor minor deviations from pro-
Qualified cedures and errors in technique not affecting flight safety,
Unqualified Deviation from procedures and errors in technique that

jeopardize flight safety. Fails to maintain the limits of
"“Conditionally Gualified",

{*) Critical Area
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GCA/CCA (*) (PILOT)
Qualified

Conditionally
Gualified

Unqualified

NAVWEPS 01-245FDB-1.2

Acknowledges all transmissions and complies with instruc-
tions received. Reads back all headings, altitudes, alti-
meter settings, and missed approach/lost communications
instructions properly and without difficulty. Performs all
landing checks and transition is completed as prescribedand
when instructed. On final approach, maintaing glide-slope
and heading as directed by final controller. Qccasionally
off, but accomplishes appropriate and positive corrections.

Same as "Qualified", except for minor deviations from pra-
cedures/instructions and/or checks not affecting flight
safety. On final approach, same as "Qualified".

Deviations andomissions from procedures/instructions and/
or checks that jeopardized flight safety, or a missed
approach/ wave-off is required. Fails to maintain the limits
of "Conditionally Qualified'.

Instructor/evaluator must exercise good judgement in application of
GCA criteria in consideration of suchfactors as: GCA pick-up point,
straight-in/box pattern, crosswinds, controllers ability, and errors
evident from controller transmissions,

Missied Approach (*) [Pilot)

Qualified

Conditionally
Qualified

Unqualified

VFR Recovery { Pilot)

Qualified

Conditionally
Qualified

Unqualified

8-16

Follows missed approach/wave-off/bolter procedures as
published or instructed. Does not descend below minimum
altitude, Established a smooth and positive climb attitude,
Maintains smooth control throughout aircraft configuration
transition. Calls approach control requesting further clear-
ance upon reaching safe altitude,

Same as "Qualified", exceptfor minor deviations from pro-
cedures and errors in technique not affecting flight safety.

Deviation from procedures and errors in technigue that
jeopardize flight safety. Fails to maintain the limits of
"Conditionally Qualified".

Pattern entry was made as prescribed, in accordance with
local course rules, and/or instructions received. Landing
checklist completed. Break, pattern, and altitude at the
180° position as prescribed, Final approach speed at opti-
mum. Touchdown between first 500and 1000 feet of runway
or on mirror touchdown deck area.

Same as "Qualified", except for minor deviations at break,
pattern, or altitude at the 180° position. Final approach
speed within limits, Touchdown between first 500 and 1500
feet of runway or on mirror touchdown deck area.

Exceeds the limits for "Conditionally Qualified”. Landing
gear and flaps loweredabove airspeedlimitations. Doesnot
complete landing check, Touchesdown before first 500 feet
or past 1500 feet down the runway or attempts to land short of
mirror touchdown deck area, Unsafe entry, break, approach,
or landing.

{*) Critical Area
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Section VI
COMMUNICATIONS
P R/T Procedures {Pilot /RIO)
Qualified Complies with procedures prescribed by Military and FAA

Regulations., Transmissions are made correctly on the
proper frequency in minimum time, and without interruption
P~ of other transmissions, Monitored frequencies and/or
’ ' facilities at appropriatetime. Transmissionsare received,
understood, properly acknowledged, and complied with in
minimum time, Familiar with communications equipment
and{acilities., Utilizes back-upfacilities without hesifation.

Conditionally Same as "Qualified", except for minor deviations or delays

Qualified which indicale lack of thorough familiarity with procedures,
equipment or facilities, but which do not preclude success-
ful completion of mission or jeopardize safety.

Unqualified Fails to transmit or receive mandatory reports through
omissionor lackof familiarity with equipment or procedures.
Any violation of Military/ FAA Repulations. Any violation of

J safety,

Visual Signais (Pilot )

Qualified Uses standard visual signals correctly and without confusion.
No delay due to questionable signals.

Conditionally Same as "Qualified"”, exceptfor minor deviations and delay.

Qualified

Unqualified Uses non-standard signals resulting in misinterpretation
~ and confusion. Excessive delay or non-communications

caused by guestionable signals,

IFF/SIF Procedures {Pilot)

Qualified Uses proper route codes, facilitating timely compliance
with all interrogation instructions.

Conditionally Same as '"Qualified”, except reaction time to interrogation

Qualified instruction is slow.

Ungualified Fails to use equipment praperly, resulting in confusion and

undue delay,

EMERGENCY PROCEDURES (*} (PILOT/RIO}

Qualified Properly analyzes the emergency situation (if any actually
occur) and takeg appropriate action without deviation, error,
or omission.

Conditionally Properly analyzes the emergency situationand accomplishes
P Qualified all required action safely, but not necessarily in the pre-
scribed sequence,
Unqualified Not up teo standards of "Condifionally Qualified".

{*} Critical Area
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Section VI
POSTFLIGHT PROCEDURES AND DEBRIEFING

Taxi, Shutdown, Inspection, and Records ( Pilot /RIO)
Qualified

Conditionally
Qualified

Unqualified

Flight Debriefing (Pilot/RIO)

Qualified

Conditionally
Qualified

Qualified

FINAL GRADE DETERMINATION
GENERAL

The final grades (area, sub-area, and overall) for

Proper taxi interval and speed. Aircraft shutdown pro-
cedures as prescribed. Aircraft postflight inspection and
yellow sheet completed without error or omission.

Same as '"Qualified", except for minor deviations and
omissions not affecting continued flight safety.

Errors or omissions in shutdown, checks/inspections, or
yellow sheet entries that could jeopardize the safety of
personnel and/or the aircraft.

Provides thorough information, in chronological order, of
events occuring during the mission. Debriefs the flight and
gives error analysis with definite corrective action indicated.

Same as "Qualified"” exceptfor minor deviations and omis-
sions not affecting the value of mission debriefing. Debriefs
the flight with adequate error analysis.

Unfamiliarity with debriefing requirements. Inadequate
flight debriefing. No error analysis on corrective action
given, Totallyinadequate informationfor other pilotsin the
flight.

all phases of the Standardization Evaluation Check will be

determined by the evaluator/instructor and recorded on the Standardization Evaluation Report. Area and sub-
area adjectival grades will be based onthe applicable grading criteria asoutlined in this Section. Final determi-
nation of all adjectival ratings should be based on the following general criteria:

Qualified

Conditionally Qualified

Unqualified

8-18

That desiredprofessional standard demonstrated by a pilot/
RIO (individually or as a team) which indicates optimum
knowledge of aircraft systems operation with close adherence
to the standard operating procedures as set forth in the
NATOPS Flight Manual, the NWP/NWIP series, and other
applicable publications.

That standard demonstrated by a pilot/RIO (individually or
as a team) whichindicates satisfactory knowledge of aircraft
systems operation with adequate adherence to the standard
operating procedures as set forth in the NATOPS Flight
Manual, the NWP/NWIP series, and other applicable pub-
lications. A gradeof "Conditionally Qualified' shows satis-
factory adherence (few minor deviations) to standard oper-
ating procedures, but indicates a need for further standard-
ization knowledge or effort.

That standard demonstrated by a pilot/RIO (individually or
as a team) which indicates unsatisfactory knowledge of air-
craft systems operation and is unfamiliar with, or does not
adhere to, standard operatingprocedures as setforth in the
NATOPS Flight Manual, the NWP/NWIP series, and other
applicable publications. Any unsafe act or dangerous flight
procedure will be cause for agrade of "Unqualified" and the
flight check will be terminated. However, momentary de-
viations from standard operating procedures will notbe con-
sidered as disqualifying, providing the pilot/RIO being eval-
uated is alert in applying corrective action and the deviation
does not jeopardize flight safety.
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ADJECTIVAL/NUMERICAL CONVERSION

All area or sub-area grades will be initially deter-
mined by using the adjective grading criteria as
outlined in this section. To determine area grades
containing two or more sub-areas, numerical weight
factors will be assigned to the adjectival ratings as
follows:

2 - Qualified
1 - Conditionally Qualified
0 - Unqualified

When all areas/sub-areas have been assigned a
numerical weight factor, the following formula will be
used to determine the final area grade and/or the
overall Flight Evaluation grade:

Sum of sub-area or
area numerical values
Number of sub-areas
or areas evaluated

Area grade or final
flight evaluation grade

To convert a final numerical grade to an adjectival
grade, the following applies:

0-1.09 Unqualified
1.1 - 1.49 Conditionally Qualified
1.5-2.0 Qualified
EXAMPLE:

Sub-area numerical values

2+2+;+2+1 _ gz 1.6 = Qualified

MINIMUM GRADES

The minimum grades established for the Standard-
ization Evaluation Check are as follows:

Oral Examination - Conditionally Qualified

Written Examination:

a. Open Book - 3.3
b. Closed Book - 3.5

WST/COT Procedures Check - Qualified in all
Critical Areas

NAMT Procedures Check - 3.3

Flight Evaluation - Conditionally Qualified in all
Areas

Note

A grade of "Unqualified" in a non-criticalarea
will result in a recheck of that area. An un-
qualifying rating in any critical area will result
in an overall grade of "Unqualified".

Section VI
OVERALL GRADE

The overall grade will be determined by the evaluator/
instructor and entered in the Standardization Evalua-
tion Report. This grade will be based on the applicable
grading criteria and determined, where necessary, by
the adjectival/numerical conversion formula as pre-
scribed in this section.

FORMS AND RECORDS

Two copies each of the Standardization Evaluation
Worksheets and Report are provided initially on an
evaluation basis. These forms may be removed from
the manual (belonging tothe individual being evaluated)
and used by the evaluator/instructor during the actual
phases of the evaluation check. The forms may also
be used as basic-artwork for commercial reproduction
(local or GPO printing) or as a guide for in-house
reproduction.

WORKSHEETS

The Written/Oral Examination Worksheet (figure 8-1),
the WST/COT Procedures Worksheet (figure 8-2), the
WST/COT Operator's Worksheet (figure 8-3), and the
Flight Evaluation Worksheet (figure 8-4) will be used,
as applicable, in administering all phases of the
standardization evaluation check. Specific results of
individual parts of the standardization evaluation
check which points out deficiencies in the level of
required pilot/RIO knowledge or degree of adherence to
Standard Operating Procedures should also be re-
corded. Use of the worksheets is highly desirable in
the preparation of final grades for entry in the
Standardization Evaluation Report andin preparing the
critique.

REPORT FORM

The Standardization Evaluation Report form (figure
8-5) will be used to report the complete results of the
Standardization Evaluation Check. Uponcompletion of
the check and critique, the applicable sections of the
report will be prepared in duplicate by the evaluator/
instructor for each pilot and RIO checked. Allareas/
sub-areas graded as "Unqualified" or "Not Applicable"
must be amplified in the "Remarks'" column. The
original of the completed report will be deliveredto the
Commanding Officer for review and comment. The
copy of the completed report will be filed in the
evaluator's/instructor's files upon completion of the
Log Book entry,

RECORDS

The Standardization Evaluation Report (figure 8-5) will
be retained by the squadron for a period of one year
after completion or until a subsequent check has been
completed. Upon successful completion of a Standard-
ization Evaluation Check, an entry to that effect will
be made on the "Qualification and Achievements' page
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of the pilot's/RIQ's Flight Log Book. An example of
this entry is as follows:

F-4B STANDARDIZATION EVALUATION CHECK
Date Signature

CRITIQUE

The critique is the terminal point in the Standard-
ization Evaluation and will be given by the evaluator/

8-20
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instructor administering the check. Preparation for
the critique involves processing, reconstructing data
collected, and oral presentation of the Standardization
Evaluation Report. Deviationsirom standardoperating
procedures will be ¢overed in detail using all collected
data and worksheets as a guide. Upon completion of
the critique, the pilot/RIO will receive the completed
copy of the Standardization Evaluation Report for
certification and sighature. The completed Standard-
ization Evaluation Report will then be presentedtothe
Unit Commanding Officer.
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WRITTEN/ORAL EXAMINATION WORKSHEET
F-4B (F4H) AIRCRAFT J

WRITTEN EXAMINATION
PILOT/RIO

1. Open Book Exam Grade

2. Closed Book Exam Grade

NAMT SYSTEMS CHECK
PILOT/RIO
/ U CcQ Q

ORAL EXAMINATION

PILOT/RIO
7 CQ Q

1. Aircraft Systems

2. Exterior Inspection

3. Interior Inspection

4. Light and Hand Signals ]

5. Aircraft Servicing

6. Computation of Performance Data D D D

All grades of "Unqualified" must be accompanied with detailed
comments .

REMARKS:

Figure 8-1(Sheet 1)
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WST/COT PROCEDURES WORKSHEET

F-4B (F4H) AIRCRAFT

WST/COT PROCEDURES CHECK

PILOT/RIO

U

[

1. Normal Procedures: Pilot/RIO

Pre~Start, Start,
Poststart, Systems Checks

L]

|05
LjLde

Emergency Procedures (Pilot/RIO)

. Crew Duties (Pilot/RIO)

Weapons System Status (Pilot/RIO)

Search (RIO)

Lock-on (RIO)

Commentary (RIO)

Response to commentary (Pilot)

. R/T Procedures (Pilot/RIO)

ONOOO\J&?\-PGJN

-—

. Conversion/Re-Attack (RIO)

—
St

. Aim dot flying (Pilot)

[p]

. Breakaway (Pilot/RIO)

N
NN o | o
B |

All grades of "Unqualified' must be accompanied with detailed

comments.

REMARKS:

Figure 8-2 (Sheet 1)
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WRITTEN/ORAL EXAMINATION WORKSHEET
F-4B (F4H) AIRCRAFT

WRITTEN EXAMINATION
PILOT/RIO

1. Open Book Exam Grade

2. Closed Book Exam Grade

NAMT SYSTEMS CHECK
PILOT/R
OT/RIO U cQ -

ORAL EXAMINATION

PILOT/RIO cQ a
1. Aircraft Systems
2. Exterior Inspection
3. Interior Inspection
4. Light and Hand Signals [
5. Aircraft Servicing

o~

. Computation of Performance Data I_I I_I [_J

All grades of "Unqualified" must be accompanied with detailed
comments.

REMARKS:

Figure 8-1(Sheet 2)

Volume II
Section VIII
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WST/COT PROCEDURES WORKSHEET

F-4B (F4H) AIRCRAFT

WST/COT PROCEDURES CHECK

PILOT/RIO

‘ﬁ

1. Normal Procedures: Pilot/RIO

Pre-Start, Start,
Poststart, Systems Checks

[
0

O|Os
L1|Cde

Emergency Procedures (Pilot/RIO)

]
]

[]

Crew Duties (Pilot/RIO)

e
e

S
L
e
S

Weapons System Status (Pilot/RIO)

Search (RIO)

. Lock-on (RIO)

Commentary (RIO)

Qi

L]
-
L]
[

|

Response to commentary (Pilot)

W
B
.
 —

V| O N OO ] &~ W] N

R/T Procedures (Pilot/RIO)

(=]

Conversion/Re-Attack (RIO)

—_—
—

. Aim dot flying (Pilot)

—
N

. Breakaway (Pilot/RIO)

H/En
L

L
-
[]
L]

All grades of "Unqualified' must be accompanied with detailed

comments.

REMARKS:

Figure 8-2 (Sheet 2)
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WST/COT OPERATOR’S WORKSHEET
F-4B (F4H) AIRCRAFT

The evalutor/instructor will fill-in intercept conditions
and emergencies or malfunctions to be simulated during
the start, take-off, climb/cruise, intercept, and re=-
covery phase.

. Armament Loading

INTERCEPT CONDITIONS

. Aircraft Configuration (tanks/missiles)
. Type Intercept
. Target Altitude/Speed

. Fighter Altitude/Speed

. Start:

. Take-=Off:

EMERGENCIES AND MALFUNCTIONS

. Climb/Cruise:
. Intercept:

. Recovery:

Figure 8-3 (Sheet 1)
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REMARKS:
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WST/COT OPERATOR’S WORKSHEET
F-4B (F4H) AIRCRAFT

- .

The evalutor/instructor will fill-in intercept conditions
and emergencies or malfunctions to be simulated during
the start, take-off, climb/cruise, intercept, and re-
covery phase,

INTERCEPT CONDITIONS

1. Aircraft Configuration (tanks/missiles)
2. Type Intercept
3. Target Altitude/Speed

4. Fighter Altitude/Speed

5. Armament Loading

EMERGENCIES AND MALFUNCTIONS

1. Start:

2. Take-Off:

3. Climb/Cruise:

4. Intercept:

5. Recovery:

Figure 8-3 (Sheet 2)
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REMARKS:
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FLIGHT EVALUATION WORKSHEET
F-4B (F4H) AIRCRAFT
Pilot/RIO/Team

1.FLIGHT PLANNING:

2.BRIEFING: (List items missed)

3.PERSONALFLYING EQUIPMENT:(List items missing, overdue
for inspection, or unserviceable)

4.AIRCRAFT ACCEPTANCE: (List items missed)

5.PRETAX| PROCEDURES: (List non-standard procedures)

6.TAKE-OFF:

ATC Clearance: Configuration

Lift-off speed Gear=~up speed
7 .DEPARTURE: (List deviations from procedures)

VFR:

IFR:

8.CLIMB & LEVEL-OFF:
o 10 15 20 25 30 35 40

Level~off Alt Briefed/Assigned Actual

9.RENDEZVOUS:

10.ENROUTE VFR/ IFR: (Outbound)
Formation lead/wingman:

R/T procedures/visual signals:

Basic air work:

1L INTERCEPT: 1 2 3 4 REMARKS

R/T procedures

Detection RNG
Commentary

Response to commentary

Completed to FOX 1

Re~attack

Completed to FOX 2

Breakaway
Conversion

Aim Dot flying

Figure 8-4 (Sheet 1)

Veolume Il
Section VI
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12. ENROUTE VFR/IFR: (Inbound)
Formation (leader/wingman):
R/T procedures/visual signals:
Basic air work:

13. HOLDING:  Entry Assigned Alt
Actual— Airspeed EAT AAT
Remarks :

14. PENETRATION: Configuration— Airspeed
Remarks :

15.LOW APPROACH GCA: Final approach speed

Line-up/track —_ Level-off Alt
Glide path
16. MISSED APPROACH: Speed
Minimum Alt Deviation Clearance:.
Remarks :

17.GCA BOX PATTERN: Al Assigned

Dev Downwind speed_______ Base leg speed
Final app spd—_Glide path—_Line-up

18. VFR RECOVERY : (List deviations from local course rules)

19. POSTFLIGHT PROCEDURES:

20.CREW DUTIES : (List errors throughout flight as applicable to
individual Pilot/RIO)

21. IFF/SIF PROCEDURES: (List errors throughout flight)

22. EMERGENCY/MALFUNCTION: (Comment on if applicable)
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FLIGHT EVALUATION WORKSHEET
F-4B (F4H) AIRCRAFT
Pilot/RIO/Team

1.FLIGHT PLANNING:

F S =l i

2.BRIEFING: (List items missed)

for inspection, or unserviceable)

3.PERSONALFLYING EQUIPMENT:(List items missing, overdue

4.AIRCRAFT ACCEPTANCE: (List items missed)

5.PRETAXI PROCEDURES: (List non-standard procedures)

6.TAKE-OFF:

ATC Clearance: Configuration

Lift-off speed Gear-up speed
7 .DEPARTURE: (List deviations from procedures)

VFR:

IFR:

8.CLIMB & LEVEL-OFF;
o) 10 15 20 25 30 35 40

Level~off Alt Briefed/Assigned Actual

9.RENDEZVOUS:

10.ENROUTE VFR/ IFR: (Outbound)
Formation lead/wingman:

R/T procedures/visual signals:

Basic air work:

1LINTERCEPT: 1 2 3 4 REMARKS

R/T procedures

Detection RNG
Commentary

Response to commentary

Completed to FOX 1
Re-attack

Completed to FOX 2

Breakaway
Conversion

Aim Dot flying

Figure 8-4 (Sheet 1)

Volume Il
Section VIII
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FLIGHT EVALUATION WORKSHEET
F-4B (F4H) AIRCRAFT

Pilot/RIO/ Team
e e

LLFLIGHT PLANNING:
2.BRIEFING: (List items missed)

3.PERSONALFLYING EQUIPMENT:(List items missing, overdue
for inspection, or unserviceable)

4.AIRCRAFT ACCEPTANCE: (List items missed)

3.PRETAXI PROCEDURES: (List non-standard procedures)

6.TAKE-OFF:

ATC Clearance: Configuration

Lift-off speed Gear-up speed
7 .DEPARTURE: (List deviations from procedures)

VFR:

IFR:

8.CLIMB & LEVEL-OFF:
5 10 15 20 25 30 35 40

Level-off Alt Briefed/Assigned Actual

9.RENDEZVOUS:
10.ENROUTE VFR/ IFR: (Outbound)

Formation lead/wingman:
R/T procedures/visual signals:
Basic air work:

1. INTERCEPT; 1 2 3 4 REMARKS

R/T procedures
Detection RNG
Commentary

Response to commentary
Completed to FOX 1

Re~attack
Completed to FOX 2
Breakaway
Conversion

Aim Dot flying

Figure 8-4 (Sheet 2)
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12. ENROUTE VFR/IFR: (Inbound)
Formation (leader/wingman):
R/T procedures/visual signals:
Basic air work:

13. HOLDING: Entry Assigned Alt
Actual —______ Airspeed EAT AAT
Remarks :

14. PENETRATION: Configuration—— Airspeed
Remarks :

15.LOW APPROACH GCA: Final approach speed

Line=up/track —_ Level-off Alt
Glide path
16. MISSED APPROACH: Speed
Minimum Alt Deviation Clearance:
Remarks:

17. GCA BOX PATTERN: Al Assigned
Dev Downwind speed_______ Base leg speed
Final appspd— Glide path—___Line-up

18. VFR RECOVERY:: (List deviations from local course rules)

19. POSTFLIGHT PROCEDURES:

20.CREW DUTIES: (List errors throughout flight as applicable to
individual Pilot/RIO)

21. IFF/SIF PROCEDURES : (List errors throughout flight)

22. EMERGENCY/MALFUNCTION: (Comment on if applicable)
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STANDARDIZATION EVALUATION REPORT
F-4B (F4H) AIRCRAFT
NAME RANK FILE NUMBER ACTIVITY
TYPE OF CHECK OVERALL GRADE DATE OF CHECK
PILOT RICG  ANNUAL RE-CHECK OTHER cQ U

O 0O O

L1 [

O 0O O

GROUND EVALUATION | @ |c@| U [NA| PILOT FLIGHT EVALUATION cal v Ina
OPEN BOOK EXAMINATION FLIGHT PLANNING
* CLOSED BOOK EXAMINATION BRIEFING
ORAL EXAMINATION ¥ PERSONAL FLYING EQUIP.
AIRCRAFT ACCEPTANCE
WST/COT PROCEDURES ACRAFT ACCEPTAN
NORMAL PROCEDURES ATC CLEARANCE
¥ EMERGENCY PROCEDURES *TAKE-OFF
* CREW DUTIES *IFR DEPARTURE
WEAPON SYSTEM STATUS VFR DEPARTURE
SEARCH RENDEZYVOUS
LOCK-ON CLIMB & LEVEL-OFF
RESPONSE TO C OMMENTARY IFR PROC. ENROUTE
COMMENTARY VFR PROC, ENROUTE
R/T PROCEDURES FORMATION - LEADER
CONVERSION/RE-ATTACK FORMATION -~ WINGMAN
AIM DOT FLYING RESPONSE TO € OMMENTARY
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