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1. PURPOSE.

The purpose of this supplement is to restrict hot refueling with R
ss external fuel tanks installed until such time as a known fuel plumbing ﬁ'
deficiency can be corrected. SRS -

s S 2. GENERAL. | g

Hot refueling with external fuel tanks installed is prohibited until
further notice. : o

s s 3. INSTRUCTIONS. A !

1

PAGE 3-60.1

i . (

! -/s a. Section III, Paragraph 3-71., is CHANGED to read as follows: .
3-71. FUEL SERVICING WITH ENGINE OPERATING (HOT REFUELING) . (See figure

SS 3-23.) Hot refueling with external fuel tanks installed is prohibited.- (]
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b. Section iII, is amended to CHANGE the heading of Paragraph 3-72., to read
as follows:

3-72. PRECAUTIONS. Hot refueling with external fuel tanks installed is pro-
hibited. .

PAGE 3-62

c. Section III, is amended to CHANGE the heading of Paragrah 3-73., to read
as follows:

3-73. PROCEDURES. Hot refueling with external fuel tanks installed is prdhibited.
PAGE 3-63

d. Section III, is amended to CHANGE the heading of Paragraph 3-74., to read
as follows:

3-74. EMERGENCY PROCEDURES. Hot refueling with external fuel tanks installed is
prohibited. i

P THE END
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10-20. UHT Control System . 10-4 NavigationSet . . ... 14-3
10-23. Pitch Trim System . 10-4 14-29. AN/ASN-90(V) Inertial
10-25. Control Surface Position Measurement Set (Airplanes
Indicating System . 10-4 Before T.O.1A-7-562) . . . . 14-4
10-27. Flap System . . " 10-4 14-32A. Inertial Navigation System
10-32. Automatic Maneuvermg (Airplanes After T.O.
Flaps System . . . 10-5 1A-7-562) . . . 144
10-36. Speed Brake System . 10-5 14-33. AN/ARW-77 Bullpup Control
-Set . . 1441
XI. AUTOMATIC FLIGHT CONTROL 14-36. AN/ASN-99A Pro,;ected Map
SYSTEM. . . . . . 1141 Display Set . . . .. 1441
11-1. Description . . . . . . . . . 11-1 14-38. AN/APN-194(V) RadarSet . . 14-5
11-3. AFCSPitchAxis . . . . . . . 1141 14-40A. AN/APN-232(V) Radar Set
11-5. AFCSRollAxis . . . . . . . 111 - (Airplanes After T.O. _
11-7. AFCS Yaw Axis . . . 11-2 1A-7-502) . . . 14-5
11-10. Automatic Terrain Followmg 14-41. Approach Attltude Indlcatmg
Mode . . . . 11-2 System . . . . 145
14-417. Pltot-Statlc System . . . 14-5
XII. INSTRUMENT SYSTEMS . . . . 121 14-49. Air Data Computer . . . . . 147
12-1. Description . . . . . . . . . 121 14-52. Standby Attitude Indlcatmg o _
12-4, Instruments. . . : . 1241 System . . e (14T
12-9. Counting Accelerometer System L1241 14-55. Headmg Mode System L. 148
12-13. Standby Attitude Indxcatmg L
System . . . . 1249 XV. ARMAMENT SYSTEMS . . . . . 1541
: 15-1. Description . . . . . . . . . 151 - .
XIII ELECTRICAL POWER AND 15-3. Gunnery System . . . Lol 18-1 i
LIGHTING SYSTEMS . . . . 131 15-10. Weapons Release System .. 1521
13-1. Description . . . e 181 15-21. Weapons Suspension System .. 156
13-6. Constant Speed Drive . . . . . 13-1
13-9. AC Power Supply System . . .. 13-1 XVI. WEAPON CONTROL SYSTEMS 16:1
13-12. DC Power Supply System . . . ~13-1 16-1. Description . . . et 16-1
13-14. Battery System . . . .. 131 16-3. Head-Up Display Set . . . 16-1
13-17. Power Distribution System .. 132 . 18-8. Tactical Computer Set (Alrplanes
13-21. External Power Supply System . 13-2 Before T.0.1A-7-530) . . . . 16-1
13-25. Emergency Power System . . . 13-2 16-11A. Tactical Computer Set (Air-
13-27. Exterior Lighting System . . . 13-2 planes After T.0. 1A-7-530) . . 16-2
13-29. Interior Lighting System . . . 13-3 16-12. AN/APQ-126(V)8 RadarSet . . 16-2
13-31. Fire Detection System . . . . 13-3 16-13A. AN/APQ-126(V)11 RadarSet . 16-2
: 16-16. Photographic System . . . . 163
XIV. RADIO COMMUNICATION AND 16-18. Electro-Optical Guided Bomb
NAVIGATION SYSTEMS . . . 14-1 Control System. . . . . . 16-3
14-1. Description . . . 14-1

14-3. AN/ARC-164(V) UHF Radio Set . 14-1
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16-20. AGM-65A (Maverick) Guided
Missile Control System. . .

16-22. AN/AAS-35(V) Laser Target
Identification Set . .

16-25. AN/AAR-48 Forward Lookmg
Infrared (FLIR) System

XVII. ELECTRONIC COUNTER-
MEASURE SYSTEMS
17-1. Description .
17-3. Pod Control .
17-5. ECM Pods

17-7. AN/ALR- 46(V) Countermeasure ‘

Receiving Set

17-9. RF Blanking .

17-11. AN/ALE-40(V)- 11 Counter-
measure Dispensing System .

XVIII. INTEGRATED AVIONIC
SYSTEMS .
18-1. Description .

18-3. UHF and VHF éommumcatlons .

System . . .
18-56. UHF Commumcatlons and
Automatic Direction Finder
System . . .
18-7. Air Data Reference System .
18-9. Attitude Heading Reference
System . .o
18-11. Headmg Mode System .

- 18-13. Radio Navigation System .
18-15. Radar Navigation System .
18-17. Automatic Navigation System
18-19. Weapon Delivery and Release

System . .
18-21. Approach Attitude Indlcatmg
System . . .
18-23. Radar Systems ..
18-25. Tactical Computer Set . .
18-28. Video Management System

FUSELAGE FORWARD
&~ SECTION .
19-1. Description . . .
19-4. Fuselage Forward Sectmn
Armor Plate Arrangement
19-7. Gun Blast Port Plug
19-9. Cockpit Leakage Test . .
19-10. Windshield Center Glass
Removal and Installation .
19-13. Windshield Center Glass
Cleaning . . .
19-14. Side Windshield Panel
Removal and Installation .

oW
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16-3

18-1
18-1
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18-1
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18-1
18-2
18-2
18-3
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18-4
18-4
18-4
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19-1
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19-1
19-1
19-1

19-5

19-9
19-10
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19-17. Side Windshield and Canopy
Cleaning . .

19-18. Cockpit Upper and Mlddle Step
Maintenance . . . .

19-22. Cockpit Lower Step
Maintenance . .

19-25. Cockpit Floor Armor Plate
Removal and Installation
(Airplanes Through
AF69-6196) . . .

19-28. Cockpit Floor Armor Plate
Removal and Installation
(Airplanes After AF69-6197
and Subsequent) . .

19-31. Forward Looking Radar
Compartment Bulkhead
Armor Plate Removal and
Installation . . .

19-34. Cockpit Upper Left Side Armor
Plate (F'S 221 to 240) Removal
and Installation . . .

19-37. Cockpit Upper Left Side Armor
Plate (F'S 240 to 250) Removal
and Installation . . .

19-40. Cockpit Lower Left Side Armor
Plate (FS 240 to 247) Removal
and Installation . . .

19-43. Cockpit Upper Left Side Armor
Plate (FS 254 to 275) Removal
and Installation . . .

19-46. Cockpit Upper Right Side Armor
Plate (FS 221 to 240) Removal
and Installation . .

19-49. Cockpit Upper Right Side Armor
Plate (FS 240 to 250) Removal
and Installation . .

19-52. Cockpit Upper Right Slde Armor
Plate (F'S 260 to 285) Removal
and Installation . .

19-55. Fuselage Forward Section Access
Panel Mounted Armor Plate
Removal and Installation . .

19-58. Nose Radome Removal and
Installation .

19-61. Main Instrument Panel Removal
Buildup, and Installatin (Air-
planes Through AF69-6196 .

19-65. Main Instrument Panel Removal,

Buildup, and Installation (Air-
planes AF69-6197 and
Subsequent) . .

19-69. Gun Blast Port Assembly Re-
moval and Installation
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19-12
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19-15

19-15

19-18
19-20
19-22
19-24
19-27
19-28
19-30
19-30

19-33
19-33

19-34

19-38
19-43
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19-79
19-79

19-80

XX FUSELAGE MIDSECTION

20-1
20-4

20-6

209

20-12

20-15

20-18

20-21

XXI FUSELAGE AFT SECTION

21-1
21-4

21-6

219

21-11

21-14

21-17

21-18
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Screw Replacement...............c.cc.c...... 19-47
AN/APQ-126(V)8 or

AN/APQ- 126(V)11 Ra-
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(216-20366-102) Installation.............. 19-47

20-1

Description 20-1
Fuselage Midsection Armor

Plate Arrangement...............cccceneeee. 20-1
Engine Air Duct Seal Re-

moval and Installation...........cccceernne 20-1
Wing Attachment Link Re-

moval and Installation.........ccccccennenn. 20-2
Roll Feel Isolation Actuator

Armor Plate Removal and

Installation 20-2
Fuel System Right Side Ar-

mor Plate Removal and

Installation 20-2
Fuel System Left Side Ar-

mor Removal and Installation .......... 20-4
Fuselage Midsection Access

Panel Mounted Armor

Plate Removal and Installation ........ 20-7

21-1

Description 21-1
Fuselage Aft Section Armor

Plate Arrangement......c.c.cccevveveerenunncs 21-1
Tail Cone Removal and

Installation 21-1
Tail Cone Rotary Latch As-

sembly Repair. 21-3
Generator Cooling Air Duct

Hose Removal and

Installation 21-3
Engine Removal Door (Ac-

cess 5222-3) Removal and

Installation 214
Arresting Gear Actuating

Cylinder Support Removal

and Installation 21-5
Unit Horizontal Tail (UHT)

Lower Armor Plate Re-

moval and Installation....................... 21-6
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21-21

21-24

21-27

21-30

21-33

21-36

21-39

21-42

21-45

. 2148

21-51

21-64

21-57

21-60

21-63

21-66

XXII WINGS
22-1
22-6

229

Upper Left Armor Plate (FS
526 to 552) Removal and
Installation

Lower Left Armor P.l'ate (FS
526) Removal and
Installation

Page

Lower Right Armor Plate
(FS 526) Removal and
Installation

21-8

21-11

Lower Armor Plate (FS 526
to 552) Removal and
Installation

21-13

Camera Compartment Ar-
mor Plate Removal and
Installation

21-15

Upper Right Armor Plate
(FS 526 to 552) Removal
and Installation

21-17

Upper Left Armor Plate
(FS 552 to 590) Removal

and Installation
Mid Left Armor Plate (FS
552 to 570) Removal and
Installation

21-19

21-21

Lower Armor Plate (FS 552
to 570) Removal and
Installation

21-22

Mid Right Armor Plate (FS
552 to 570)Removal and
Installation

21-23

Upper Right Armor Plate
(FS 552 to 590) Removal
and Installation

21-25

Upper Left Armor Plate
(FS 590 to 600) Removal
and Installation

21-28

Engine Removal Door Ar-
mor Plate Removal and
Installation

21-28

Upper Right Armor Plate
(FS 590 to 600) Removal
and Installation

2181

Fuselage Aft Section Ac-
cess Panel Mounted Ce-
ramic Armor Plate
Remova

Engine Low Pressure Cool-
ing Duct Seal Removal
and Installation

Installation .......

Description
Spoiler/Deflector Support

Removal and Installation........

Wing Outer Panel Removal
and Installation
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22-12. Wingtip Assembly Removal
and Installation .

22-15. Wing Outer Panel Leadmg
Edge Fairing Removal
and Installation

22-18. Wing Center Section L'ea.dmg .

Edge Fairing/Wiring
Harness Assembly Removal
and Installation

22-21. Wing Center Section
Buildup, and Removal,
Installation . .

22-25. Wing Forward Attach Link
Removal and Installation .

XXIII EMPENNAGE .

23-1. Description . . . .

23-6. Empennage Armor Plate
Arrangement . .

23-8. Antenna Cap Assembly
Removal and Installation .

23-11. RHAW Radome Removal
and Installation .

23-14. Rudder Servo Valve
Forward Armor Plate
Removal and Installation

XXIV WINGFOLD SYSTEM

24-1. Description .

24-4. Operation

24-12. Components . .

24-14. Operational Checkout

24-15. Troubleshooting . .

24-17. Folding Wings ~ Abnormal
Condition . .

24-22. Wingfold System nggmg .

24-30. Wingfold Selector Valve
Removal and Installation .

24-33. Wingfold Actuating Cylinder
Removal and Installation .

24-36. Forward Hinge Pin Cylinder -

Removal and Installation .

24-39. Aft Hinge Pin Cylinder
Removal and Installation .

24-42.Spread Sequence Valve
Removal and Installation .

24-45. Wingfold Manual Selector
Valve Removal and
Installation . . .

24-48. Wingfold Control Switch
Removal and Installation .

24-51. Wingfold Handle Switch
No. 1 Removal and
Installation . . .

24-54. Wingfold Handle Sw1tch
No. 2 Removal and
Installation .
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24-41

24-43
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Section

24-57. Time-Delay Relay Removal
and Installation .

24-60. Diode Removal and
Installation . . .

24-63. Wing Hinge Pin Lock Lever
Removal and Installation

24-66. Outboard Pylon Removal
with Wings Spread

24-67. Relief Valve Removal and
Installation . . .

24-70. Wingfold Actuator Support
Bracket Inspection Removal
and Installation

24-74. Wingfold Swivel Joint
Removal and Installation

XXV ENGINE CONTROL SYSTEM

25-1. Description .

25-3. Operation

25-5. Components

25-7. Operational Checkout

25-8. Troubleshooting .

25-10. Rigging .

25-11. Throttle Quadrant Removal
and Installation .

25-12. Removal

25-13. Installation . .

25-14. Throttle Friction Lever
Adjustment .

25-15. Throttle Idle Detent
Adjustment .

25-16. Controlex Handling
Precautions .

25-17. Push-Pull Contr(;l A;ssembly '

(Controlex) Removal
and Installation (Airplanes
Before T.O. 1A-7-622) .
25-19A. Push-Pull Control Assembly
(Controlex) Removal and
Installation (Airplanes
After T.O. 1A-7-622)
25-20. Bellecrank Removal and
Installation . . .
25-23. Throttle Quadrant Repau' .
25-25. Self-Retaining Bolt
Removal and Installation
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24-48

24-51

24-52
24-56
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25-12
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19-18. Main Instrument Panel Removal
and Installation (Airplanes
AF69-6197 and Subsequent)

19-19. Gun Gas Purge Shroud Removal
and Installation.

19-20.  Cockpit Panels Captive Screw
Replacement . .

19-21.  Forward Looking Radar Replacement
Ballast (216-20366-102)
Installation . . .

20-1. Fuel System Right Side Armor Plate
Removal and Installation .
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INTRODUCTION

The organizational maintenance manual for the
A-7D airplane is divided into several separate
technical manuals which collectively provide the
information necessary for organizational mainte-
nance of the airplane. A table of contents is included
in the first section of each manual.

The General Information and Airframe Group
technical manual (T.O. 1A-7D-2-1) is arranged to
give a general knowledge of the airplane and its
'systems, instructions for ground handling,
servicing, and maintenance of airframe and wing
group components.

Technical manuals T.O. 1A-7D-2-2 through T.O.
1A-7D-2-15 are written and illustrated to provide
the system specialist with information required to
maintain each complete system. Information is
arranged to provide a functional description of each
system, operation, location and function of system
components, operational checkout and trouble-
shooting, and removal, installation, and adjustment
instructions for major system components. General
wiring data are provided in T.O. 1A-7D-2-16, and
wiring diagrams are provided in T.0. 1A-7D-2-17.
Integration of the airplane avionic systems is
discussed and explained in T.0. 1A-7D-2-18. To
assist in locating information, each technical
manual contains an alphabetical index in addition
to the table of contents. The technical order number
and title of other organizational maintenance
manuals, including section numbers and contents,
are also listed in the front of each manual.

A-7D ORGANIZATIONAL MAINTENANCE
MANUALS

T.0.1A-7D-2-1

A-7D ORGANIZATIONAL MAINTENANCE
MANUALS (continued)

T.0.1A-7D-2-1 General Information and Airframe

Group

T.0.1A-7D-2-1CL-1 General Information and Airframe

Group - Ground Handling Checklist

T.O0.1A-7D-2-1CL-2 General Information and Airframe

Group - Servicing Checklist

T.O.1A-7D-2-2 Egress and Survival Systems

T.0.1A-7D-2-2CL-1 Egress and Survival Systems Seat

Removal and Installation Checklist

T.O.
T.O.
T.O.
T.O.

T.O.
T.O.

T.O.
T.O.
T.O.

T.O.

T.O.
T.O.

T.O.
T.O.

T.O.
T.0.
T.O.
T.0.

T.O.
T.O.
T.O.

T.O.

1A-7D-2-3
1A-7D-2-4
1A-7D-2-5
1A-7D-2-5CL-1

1A-7D-2-5CL-2

1A-7D-2-5CL-3

1A-7D-2-6
1A-7D-2-7

1A-7D-2-7CL-1

1A-7D-2-7CL-2

1A-7D-2-8
1A-7D-2-8CL-1

1A-7D-2-9
1A-7D-2-9CL-1

1A-7TD-2-10
1A-7D-2-10CL-1
1A-7D-2-11

1A-TD-2-12

1A-7D-2-13

1A-7D-2-13CL-1
1A-7D-2-13CL-2

1A-7D-2-14

Mechanical Accessories Systems
Pneudraulic Systems
Powerplant Systems

Powerplant Systems - Engine
Removal and Installation Checklist

Power Loss/Flameout Occurrences
Checklist

Engine Setup Procedures Checklist -
TF41-A-1,-1A, or -1B Engine

Fuel System

Landing Gear Systems

. Landing Gear Systems - Rigging

Checklist

Main/Nose Wheel and Tire Assembly
Removal and Installation Checklist

N

Flight Control Systengji‘*«-r

Flight Control Systems - Rigging
Procedures Checklist

Automatic Flight Control System

Auwmatic’Flight Control System
Checklist

Instrument Systems

Instruments Systems Statistical
Accelerometer Data Collection and
Reporting Checklist

Electrical Power and Lighting
Systems

Radio Communications and
Navigation Systems

Armament Systems
Armament Systems Checklist

Accessory Installation: MER-10N,
TER-9A, SUU-20 Series Dispenser,
LAU-88/A and LAU-117/A Missile '
Launcher, and AERO-3B Missile
Launcher Checklist

Weapon Control Systems
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A-7D ORGANIZATIONAL MAINTENANCE
MANUALS (continued)

A-7D ORGANIZATIONAL MAINTENANCE
MANUALS (continued)

T.O.1A-7D-2-14CL-1

T.0.1A-7D-2-14-1

T.0.1A-7D-2-14-3

T.0.1A-7D-2-14-4

T.0.1A-7D-2-14-5

T.0.1A-7D-2-14-6

T.0.1A-7D-2-15

T.0.1A-7D-2-16

T.0.1A-TD-2-17

T.0.1A-7TD-2-18-1

T.0.1A-7D-2-18-2

T.0.1A-7D-2-18-3

T.0.1A-7TD-2-18-4

T.0.1A-7TD-2-18-6

T.0.1A-TD-2-18-6

T.0.1A-TD-2-18-7

.+ T.0.1A-TD-2-18.8

T.0.1A-7D-2-18-9
T.0.1A-7D-2-18-11

T.0.1A-7D-2-18-12

Weapon Control Systems Checklist

AN/APQ-126(V)8 and AN/APQ-
126(V)11 Radar Sets, Theory of
Operation

AN/APQ-126(V)8 and AN/APQ-
126(V)11 Radar Sets, Maintenance
Procedures

AN/APQ-126(V)8 and AN/APQ-
126(V)11 Radar Sets, Diagrams

AN/AAR-48 Forward Looking Infrared
(FLIR) System

AN/ARR-48 Forward Looking Infrared
(FLIR) System - Diagrams

Electronic Countermeasure Systems
(U)(Confidential)

General Wiring Data
Wiring Diagrams

Integrated Avionic Systems, Theory of
Operation (Airplanes Before T.O.
1A-7-530)

Integrated Avionic Systems,
Troubleshooting Schematics

Integrated Avionic Systems,
Debriefing

Integrated Avionic Systems Trouble-
shooting, Tactical Computer/
HUD/FLR/TISL/FLIR/VMS/MUX

Integrated Avionic Systems
Troubleshooting, IMS/Doppler/ Radar
Altimeter/PMDS/INS

Integrated Avionic Systems, Weapon
Delivery and Release Troubleshooting

Integrated Avionic Systems
Troubleshooting, HMS/ADC/AOA

Integrated Avionic Systems, Opera-
tional Test Program Troubleshooting

Integrated Avionic Systems, Grooming

Integrated Avionic Systems, Theory of
Operation (Airplanes Using Opera-
tional Flight Program AF-5A After
T.0.1A-7-530)

Integrated Avionic Systems Trouble-
shooting, Operational Test Program
(Airplanes After T.O. 1A-7-562)

Xiv Change 41

T.0.1A-7D-2-19 Cross Servicing Guide for A-7D
Aircraft
T.0.1A-7D-2-20 Testing and Troubleshooting Trans-

mission Lines, Coaxial Cables, and
Antennas

THIS MANUAL.

This manual provides organizational maintenance
personnel with information required for general
familiarization with the A-7D Corsair II airplane
and information for airplane servicing and ground
handling. In addition, the manual provides organi
zational level maintenance instructions for the
wingfold system and the airframe. The manual is
divided into 25 separate sections which include air-
plane general information, ground handling,
servicing, systems familiarization, airframe mainte-
nance, wingfold system maintenance, and engine
control system maintenance. Illustrations and
tables are used to clarify the information contained
in the text. A table of contents, a listing of all other
A-7D organizational maintenance manuals, and an
introduction to the manuals are provided herein.
Checklists T.O. 1A-7D-2-1CL-1 and T.O. 1A-7D-2-
1CL-2 present abbreviated ground handling and
servicing procedures for use by organizational
maintenance personnel.

ARRANGEMENT.

Airplane description, handling, servicing, systems
descriptions, airframe maintenance, and wingfold
system maintenance are provided in separate
sections of the manual.

Section I provides an overall summary of the
airplane, including airplane dimensions, station
numbers, access panel locations, and identification
of possible hazards.

Section II provides the necessary information and
procedures for airplane ground handling. Proce-
dures are given in this section for towing, parking,
mooring, jacking, hoisting, and leveling the air-
plane. Procedures for installing ground safety locks,
pins, protective covers and plugs, engine ground
operation procedures, and description of ground
handling dollies are also provided in Section II.



Section III provides servicing instructions for
airplane systems. Detailed procedures for servicing
fuel, engine oil, air-conditioning turbine oil,
hydraulic systems, landing gear shock struts,
accumulators, tires, and oxygen system are
included.

Sections IV  through XVIII provide brief
descriptions of each system installed in the
airplane. The material contained in these sections is
intended to familiarize maintenance personnel with
the airplane’s mechanical, hydraulic, and electronic
systems. Maintenance procedures for the airplane
systems may be found in the technical manual for
the applicable system.

Sections XIX through XXIII provide airframe
maintenance instructions. Maintenance Procedures
for the fuselage forward section, fuselage
midsection, fuselage aft section, empennage, and
wings are included in these sections.

Sections XXIV provides operational procedures,
troubleshooting, and detailed maintenance
procedures for the wingfold system.

Section XXV provides operational procedures,
troubleshooting, and detailed maintenance
proceduyres for the engine control system.

T.0. 1A-7D-2-1
TOOLS AND EQUIPMENT REQUIRED.

Tools and test equipment required for a particular
maintenance procedure are listed at the beginning
of the procedure. The list does not include tools and
equipment needed for access or common hand tools.
Support equipment, such as voltmeters and
multimeters, are included in the list.

REFERENCE PUBLICATIONS.

Publications generally related to subject matter
contained in this manual or specifically referenced
in the manual are listed in the table of reference
publications.

TIME COMPLIANCE TECHNICAL ORDERS.

Time compliance technical orders for the systems
covered in this manual are listed in a table. The
listing, in technical order numerical sequence,
includes the basic date, title, ECP number, and date
of the change or revision.

THIS REVISION.

This manual has been revised to incorporate
changes resulting from formalization and to
incorporate airplane design changes.

REFERENCE PUBLICATIONS

T.O. 00-110N-11

Handling, Storage, and Disposal of Krypton 85 Radioactive Source

~e

T.0. 00-25-172 y gﬁfound Servicing of Aircraft and Static Grounding/Bonding )
T.O. 00-25-186 4 Local Manufacture of Nonsource Coded Items
T.0.1-1-1 Cleaning of Aerospace Equipment
T.0.1-1-2 Corrosion Prevention and Confrol for Aerospace Equipment
T.O.1-1-17 Storage of Aircraft and Missile Systems
T.O. 1-1-19 Inspection, Test, and Replacement of Vibration Isolators on
Equipment in Aircraft

T.O.1-1-24 Maintenance, Repair, and Electrical Requirements for Fiberglass

’ Airborne Radomes '

— Acceptahce/Funétiona] Check Fligﬁts and Maintenance Operational

T.O.1-1-300
. Checks
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REFERENCE PUBLICATIONS (continued)

T.O.1-1A-1
T.0.1-1A-8

T.O. 1-1B-40

T.0. 1A-7D-06

T.0. 1A-7D-1

T.0. 1A-7D-2-1CL-1

T.0. 1A-7D-2-1CL-2
T.0. 1A-7D-2-2CL-1

T.0.1A-7D-3

. T.0.1A-7D-4-1
T.0.1A-7D-4-2
T.0.1A-7D-4-3
T.0. 1A-7D-4-4
T.0.1A-7D-4-5
T.0.1A-7D-4-6
T.0.1A-7D-4-7
T.0. 1A-7D-4-8
T.0. 1A-7D-4-9
T.0. 1A-7D-4-10

' T.0.1A-7D-411
T.0.1A-7D-4-12
T.0. 1A-7D-4-13
T.0. 1A-7D-4-14
T.0.1A-7D-4-15
T.O. 1A-7D-4-16
T.0. 1A-7TD-4-17
T.0. 1A-7D-4-18
T.0.1A-7D-4-19

Engineering Handbook Series for Aircraft Repair - General Manual
for Structural Repair

Engineering Manual Series, Aircraft and Missile Repair, Structural
Hardware

Weight and Balance Data
Work Unit Code Manual
Flight Manual

Checklist, General Information, and Airframe Group, Ground
Handling

Checklist General Information and Airframe Group, Servicing

Checklist, Egress and Survival System, Seat Removal and
Installation

Structural Repair Instructions

Illustrated Parts Breakdown Introduction
Illustrated Parts Breakdown Numerical Index
Referénce Designation Index

Pneudraulic Systems

Powerplant Systems

Fuel Systems

Landing Gear Systems

‘Flight Control Systems

Automatic Flight Control Systems

Instrument Systems

Electrical Power and Lighting Systems

Radio Communication, Navigation and Radar Systems
Armament Systems

Weapon Control Systems

Electronic Countermeasure Systems

Wiring Harnesses and Wiring Protective Devices
Airframe

Egress and Survival Systems

Air-Conditioning and Oxygen Systems
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T.0.1A-7TD-4-20
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T.O0. 1A-7TD-6WC-1
T.O0.1A-7TD-6WC-2
T.O.1A-7D-35

T.O. 1A-7TD-35CL-1

T.O. 4T-1-3

T.O.11A-1-33

T.O. 15X-1-1

T.O. 32B14-3-1-101

T.O. 33A1-12-2-1

T.O. 33A2-2-24-11, -21 or -31

T.O. 33A4-4-8-1
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T.O. 35A2-2-76-1
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Support Equipment
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Inspection Instructions Aircraft Scheduled Inspection and
Maintenance Requirements
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Phased Inspection Workcards
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Inspection, Maintenance Instructions, Storage and Disposition of
Aircraft Tires and Inner Tubes
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Maintenance Instructions, Oxygen Equipment

Operation and Service Instructions, Torque Indicating Tools
Operation Multimeter AN/PSM-6, AN/PSM-6A, AN/PSM-6B
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Operation and Maintenance Instruction - Gasoline Engine Driven
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Operation and Maintenance Instructions ~ Electric Motor Driven
Hydraulic System Portable Test Stand, A/M27T-2

Operation and Service Instructions - Engine Driven Air
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Operation and Service Instructions - Jack, Hydraulic, Tripod,
20-Ton Capacity, Type MMU-59/E

Operation, Maintenance, and Inspection, Instructions with Parts
Breakdown -~ Jack, Hydraulic, Tripod, 17-Ton Part No. 3961

Operation and Service Instructions - Generator Set, Gas Turbine,
Wheel Mounted, Type A/M32A-60

Operation and Service Instructions - Air Conditioner, Air Cycle,

_Aircraft Ground Support, Type A/M32C-10
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T.O. 37A-1-101 General Instructions - Fuel, Water, and Lubricant Dispensing
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RECORD OF TIME COMPLIANCE TECHNICAL ORDERS

T.0.1A-7D-2-1

T.0. Number

Date

Title

Change/Revision Date

1A-7-502

1A-7-505

1A-7-530

1A-7-539

1A-7-651

1A-7-562

1A-7-596

1A-7-631

1 Nov 87

3Jul 87

15 Mar 88

15 Feb 89

18 Mar 89

Replacement of Radar Altimeter
AN/APN-194 with Altimeter Set,
Electronic AN/JAPN-232(V) in A-7
Aircraft

Modification of A-7D/K Nose Wheel
Steering System

Installation of Forward Looking Infrared
System on A-7 Aireraft (ECP 622)

Removal/Installation of Have Quick

. RT-1145C/ARC-164(V) with Modified

RT-1504/ARC-164(V) in A-7 Aircraft

Installation of Starter Battery System in
A-7 Aircraft

Installation of Ring Laser Gyro Inertial
Navigation System on A-7D/K Aircraft

Replacement of A-7 Nucleonic Oil
Quantity Indicating System (NOQIS)

Installation of AIM-9L IR Coolant
Switch in A-7 Aircraft

1 Aug85

15 Nov 86

15 Feb 90

1 Dec 89

1 Apr 90
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RECORD OF TIME COMPLIANCE TECHNICAL ORDERS

T.0.1A-7D-21

T.0. Number

Date

Title

Change/Revision Date

1A-7-502

1A-7-505

1A-7-508

1A-7-530

1A-7-539

1A-7-551

1A-7-562

1A-7-577

1A-7-596

1A-7-606

1A-7-631

1A-7D-857

1 Nov 1987

3Jul 1987

15 Sep 1983

15 Mar 1988

15 Feb 1989

18 Mar 1989

15 Feb 1987

Replacement of Radar Altimeter
AN/APN-194 with Altimeter Set,
Electronic AN/APN-232(V) in A-7
Aircraft

Modification of A-7D/K Nose Wheel
Steering System

Replacement of AN/ARC-164(V)
Receiver-Transmitter RT-1145A (Have

Quick) with Modified RT-1145C, 25 KHZ

Baseband, A-7D/K Aircraft

Installation of Forward Looking Infrared

System on A-7 Aircraft (ECP 622)

Removal/Installation of Have Quick
RT-1145C/ARC-164(V) with Modified
RT-1504/ARC-164(V) in A-7 Aircraft

Installation of Starter Battery System in

A-T Aircraft

Installation of Ring Laser Gyro Inertial
Navigation System on A-7D/K Aircraft

Removal/Installation of Have Quick
Control C-9682A/ARC-164(V),

PN 706963-804, with Modified
C-11721/ARC-164(V), PN 900116-807,
A-7D/K Aircraft

Replacement of A-7 Nucleonic Oil
Quantity Indicating System (NOQIS)
Installation of KY-58 (Vinson) Secure
Voice on A-7D/K Aircraft

Installation of AIM-9L IR Coolant
Switch in A-7 Aircraft

Installation of AN/ARC-186(V) VHF
AM/FM Radio in A-7D Aircraft

1 Oct 1987

1 Aug 1985

15 May 1990

15 Nov 1986

1 Dec 1987

1 Jan 1989
15 Feb 1990

15 May 1990

1 Dec 1989

15 May 1990
1 Apr 1990

15 May 1990

Change 43 xix
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T.0. 1A-7D-2-1

SECTION I
GENERAL INFORMATION

1-1. DESCRIPTION.

1-2. The A-7D is a single-place, light-attack, all-weather
airplane incorporating advanced radar, navigation, and
weapons systems. Principal recognition features are the
sweptback, shoulder-mounted wing with 'a marked
degree of negative dihedral, unit horizontal tail. low
profile fuselage, and retractable tricycle landing gear
with steerable nosewheels. Foldable wing outer panels
are installed on the right and left side of the wing to
facilitate close-quarter parking. A retractable arresting
gear is installed on the fuselage aft section. The
powerplant, installed in the fuselage aft section, is a
TF41-A-1 turbofan engine capable of developing 14.250
pounds of thrust. Fuel tanks are-installed in the fuselage
midsection and an integral fuel tank is provided in the
wing center section. External fuel tanks may be mounted
on wing pylon stations 1, 3, 6, and 8.

1-3. Armament consists of an M61A1 gun and eight
ordnance stations. Three ordnance stations on each side
of the wing center section and one station on each side
of the fuselage are provided for mounting weapons.
Flight controls consist of leading and trailing edge flaps.
ailerons, and spoiler/deflectors attached to the wing: a
speed brake attached to the bottom of the fuselage
midsection; and a unit horizontal tail, and rudder
attached to the empennage.

1-4. ARRANGEMENT. (See figure 1-1.)

1-5. The A-7D fuselage is divided into three major
sections: the fuselage forward section. the fuselage
midsection, and the fuselage aft section. The wing is
attached to the fuselage midsection. A unit horizontal
tail is attached to the fuselage aft section, and the vertical
stabilizer. forming an integral part of the fuselage, is
mounted on the upper portions of the fuselage aft
section. Major components of the fuselage forward
section are the nose radome. laser target detector pod
J (airplanes AF69-6197 and subsequent), nose landing
gear, M61A1 gun, liquid oxygen converter, ammunition
drum, air-conditioning package, air refueling probe
(airplanes through AF69-6196), emergency power
package, and cockpit. Major components of the
fuselage midsection are avionic compartm ilts main
landing gear, speed brake, air refueling receptacle
(airplanes AF69-6197 and subsequent), and fuselage.
fuel tanks. Major components of the fuselage aft

section are the powerplant, battery, arresting gear,
strike camera, unit horizontal tail control installation,
and bleed air manifold. Major components of the
vertical stabilizer are the rudder, UHF-IFF antenna,
ECM antenna, ILS antenna, and rudder power control
package. The wing consists of a center section and two
foldable outer panels. Major components of the wing
center section are leading and trailing edge flaps,
spoiler/deflectors, and an integral fuel tank. Ailerons
and leading edge flaps are attached to each wing outer
panel, and the remote indicating compass transmitter is
located in the right wing outer panel.

1-6. PRINCIPAL DIMENSIONS. (See figure 1-2.)

1-7. Prmmpal anrplane dimensions are taken with
airplane in level flight position and nosewheel on the
ground.

1-8. AIRPLANE STATIONS AND FRAMES. (See
figure 1-3.)

1-9. The zero reference station for the fuselage is 181 90
inches forward of the nose radome. To determine the
true location in inches from the nose of the airplane;

- subtract 181.90 inches from the fuselage station

reference number. Wing stations are measured from the
center of the fuselage, which is wing station 0, to the
outer limits of each outer panel. Unit horizontal tail
stations are measured from the fuselage attaching point
to the outer limits of the UHT. Vertical fuselage
reference stations are indicated by waterline stations..
Waterline station 100 is an imaginary line through the
center of the fuselage.

1-10. AIRPLANE WALKWAYS. (See figure 1-4.)

1-11. Designated areas of the wing center section, top of
the fuselage midsection and aft séction, and unit
horizontal tail (UHT) may be used as walkways. The:
UHT may be used to climb on top of the aft fuselage.
On airplanes AF69-6244 and subsequent, the UHT
walkway is coated with MIL-W-5044, Type II walkway -
material for skin surface protection. In ail other areas,
place clean rubber mats on walkways to prevent
damage to skin surface. If mats are not available,
wear rubber sole shoes that are free of foreign
materials when walking on walkways. Refer to T.O.

lA-7D—3 for apphcanon of walkway material on UHT.

Change7 ‘l-1'
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T.0. 1A-7D-2-1

GENERAL

Wingspan
Wingspan, folded
Length, overall
Main wheel thread
Airplane gross weight
Tire size
Main wheels
Nose wheels

FUSELAGE

Height, basic outside
Width, basic outside
Length

WING

Type

Airfoil section at root

Airfoil section at tip

Chord at root

Chord at tip

Incidence

Dihedral

Aspect ratio 0.25

Sweepback of 0.25 chord line

AILERONS
Type

Span
Chord, percent wing chord/Ft
Inboard end
Outboard end
Maximum deflection

UNIT HORIZONTAL TAIL

Span
Chord (MGC) at 3.40 Ft from
Centerline
Airfoil section
Root
Tip
Maximum defiection
Leading edge up
Leading edge down
Sweepback of 0.25 chord line
Dihedral )

TAIL (VERTICAL)

Span )

Chord (MGC)

Airfoil section
Root
Tip

Sweepback of 0.25 chord line

*Includes fuel, oil, oxygen, pilot,

38,73 Ft.
23.77 Ft.
46.13 Ft
9.49 Ft
33,194

28 X 9.0 - 14
2 X565 - 12

- N
mgo
m7TmTm
- o

Eax

High
NACA 65A007
NACA 65A007
15.49 Ft
3.86 Ft,
.1°
.5°
4.0
35°

Plain,
6.24 Ft

25/2.14
25/1.26
125

18.14 Ft
6.12 Ft

NACA 65A006
NACA 65A004

6° 45
26° 30
45°

§° 25

12.86 Ft
10.20 Ft_

NACA 65A005.2
{Mod)
NACA 65A004

. {(Mod)

guns, ammunition, and pylon replace-

ment fairings

**Airplanes through AF73.998

tAirplanes AF73-099 snd subsequent

RUDDER

Type

Chord, average

Maximum deflection
Clean condition
Takeoff and landing

HIGH LIFT AND DRAG
INCREASING DEVICES

Wing trailing edge flép
Type

Span

Chord, percent of wing
chord

Maximum deflection

LEADING EDGE FLAP

Span
inboard
Outboard
Chord, percent of wing chord
Inboard
Outboard
Maximum deflection

SPOILER-DEFLECTOR

Location, Percent of semispan
_ Inboard end
Quthoard end
Spoiler chord, percent of
Wing chord )
inboard end
Outboard end
Maximum deflection
Deflector, percent of wing
Chord ’
inboard end
Outboard end
Maximum deflection

SPEED BRAKE

Maximum deflection

AREAS

Wing

Wing, trailing edge flap,
each

Leading edge flap
Inboard section
Outboard section

Ailerons )

Spoiler

Deflector '

Vertical stabilizer

Rudder

Unit horizontal tail

Speed brake

Plain,
sealed
2.12 Ft

+6°
$24°

Single,
slotted
9.20 Ft

22.55
40°

11.99 Ft
10.55 Ft

12

12
'.350
126°

28.94
43.46

6.92
.n
60°

5.07
30° .

3758q Ft
21.74 Sq Ft

18.36 Sq Ft
18.88 §q Ft
19.84 Sq Ft
4.60 Sq Ft
3448qFt
111.20 Sq Ft
. 16.04 Sq Ft
56.39 Sq Ft
26.00 Sq Ft

*1D034-12-74

Figure 1-2. Airpiane Dimensions (Sheet 2)
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T.0. 1A-7D-2-1

WS 225.30

LEADING EDGE
FLAP (OUTER WS 209.94
PANEL)

AILERON

UNIT HORIZONTAL TAIL ..

ws 14o.ooﬁ
ws 135.21-—-———/

WS 138.71

f___g_\
FS606.00 659.00 FS 726 70
(UHT HINGE
1

— WSG7 25
}SPO|LER

FLAP (CENTER

LEADING EDGE {
SECTION)

- WS 24,63 /

O

FS210.00. FS277.00 FS 34660 . FS424.38 FS490.60 FS 693,50 FS 630.00
- NOSE GEARWELL MAIN GEAR WELL ARRESTING GEAR

L

- WING CENTER —ws 101 oo
SECTION -
_\ — WS 20.78
WS 136.96——/— .
\ TAILING EDGE
WING OUTER  _ \ FLap
- PANEL
‘WS 233.27 \—- — WS 133.65
FS 710.25
. — WL 251,38~
- . _
CANOPY _ WL 20000 WL 221.38
00 . o VERTICAL FIN
FS 249. ES 306.00 4 RUDDER |~
(CANOPY HINGE POINT) FS 526.50
FS 346.50 | . -
' - _
WL 133,36
. AID
0000000A .
STATIC

LR | ——GROUND LINE

FS 346.50 © . F$626.50 ST FS 712.00
FORWARD SECTION MID SECTION AFT SECTION LEGEND
FS Fuselage Station
WL Water Line
. WS Wing Station
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T.0. 1A-7D-2-1

1-12. ACCESS PANELS. (See figures 1-5 through Table 1-1. Access Panel Restrictions
1-14and 1-14A) (continued)

1-13. "Access panels are designated numerically,

depending on location of the panel on the airplane If 6122-2 is to be removed, 5122-6? and any two of
(figure 1-5). Certain access panels must be installed 6122-3, -4, or -5 panels must be installed.

to prevent structural damage to the airplane when U

performing various maintenance or ground If 5122-6® is to be removed, 6122-2 and any two of
handling tasks. Figures 1-6 through 1-14 and 1-14A 5122-3, -4, or -5 panels must be installed.

locate and identify all panels, including those that

are subject to removal restrictions. Table 1-1 Canopy Counterbalance Cylinder

provides a listing, by panel number, of all restricted
panels and conditions when they must be installed.
Access panels which have armor plate attached are

The following access panels shall be installed
whenever the cylinder is pressurized. ‘

also identified and must be removed with care to 1122-3 or 1121-4'
prevent damage to the panel and armor plate or V21
possible injury to personnel.
and
Table 1-1. Access Panel Restrictions 1121-3 or
21213
General Airplane Outdoors
When the following access panel is removed, The following access panels shall be installed if
screws must be installed in the same holes from airplane may be subjected to winds of 15 knots or
which they were removed to ensure normal greater. ’
magnetic environment. Failure to do this may \
result in compass errors. 1123-1 or 21234
4131-1 21239
2123-11!
: : 1222-8 2257
; CAUTION : 1222-8-1 or 12226
To prevent structural damage to 1222-9 122461
airplane, the following access panels 1222-10 1222-6-3
- shall be installed (with all fasteners) ' 1222-11
during applicable operation or
condition. 212-6 B
‘ © 2212-10 or 22224
Static Condition 6222-1 or
1222-5 | 31224
1222-6 or 2126 51223
12226-1 221210 3122-6
12226-3 51321
5133-1
6122-4
5122-3 or 5122-4 or 5122-5 6122-5
6122-3 or 6122-4 or 6122-5 6132-1
6222-1 or 6222-3 6133-1

.:;“5*.;5; - Change 29



Table 1-1. Access Panel Restrictions
(continued)

T.0. 1A-7D-2-1

Table 1-1. Access Panel Restrictions
{continued)

Wingfold Operation

3112-3
4111-3

Taxiing

Same restrictions apply as for engine operation

except 2212-6 must be installed.

M61A1 Gun Firing

1123-1
1123-3
1123-4
1212-3
1213-4
1213-6
1213-8
1221-1
1222-4
1222-5
1222-8
1222-8-1
1222-9
1222-10
1222-11
2212-6
2212-10
5122-4
5122-5

5122-6°
5132-1
5133-1
6122-4
6122-5
6132-1
6133-1

6222-1 or 6222-3

Towing
Refer to table 2-1.

Jacking
Refer to table 2-3.

Hoisting
Refer to table 2-7.

Engine Operation

Refer to table 2-9.

'Airplanes through AF69-6196 .
?Airplanes AF69-6197 and subsequent.

Changed4d 1-7



T.0. 1A-7D-2-1

is used.

EXAMPLE:

2 2-2-

LOCATION REFERENCE

12
dl

WATERLINE REFERENCE

HORIZONTAL LOCATION REFERENCE

VERTICAL LOCATION REFERENCE
NUMBER OF DOOR IN WORK AREA

DOOR WITHIN A DOOR

'I

STATION 423.5

ACCESS DOOR AND PANEL IDENTIFICATION

The numbers assigned to access doors and panels are significant in
determining the location of panels and doors. The following code

P — ———
P —
\:vo/(\)TERLINE C - [ TOP 1/3 OF AREA s=__—=""T
‘l CENTER 1/3 OF AREA
BOTTOM 1/3 OF AREA
FORWARD 1/3 | CENTER | AFT 1/3
OF AREA 1/3 OF OF AREA
AREA
All panels in All panels in All panels in
this area will this area will this area will
be numbered be numbered be numbered
1233- 1232- 1231-
GENERAL LOCATION
FIRST DIGIT
1 LEFT FUSELAGE (NOSE TO STATION 423.5)
2 RIGHT FUSELAGE (NOSE TO STATION 423.5)
3 LEFT WING
4 RIGHT WING
5 LEFT FUSELAGE (STATION 4235 TO TAIL)
6 RIGHT FUSELAGE (STATION 4235 TO TAIL)
7 LEFT UHT
8 RIGHT UHT
9 VERTICAL STABILIZER
10 PROTRUSION (PRECEDED BY L&R FOR LEFT AND
RIGHT OR T&B FOR TOP AND BOTTOM, OR F&A
FOR FORWARD AND AFT, WHEN REQUIRED)
SECOND DIGIT
1 ABOVE WATERLINE 100 (AIRPLANE CENTERLINE)
AND TOP OF WING
2 BELOW WATERLINE 100 (AIRPLANE CENTERLINE)
AND BOTTOM OF WING
THIRD DIGIT
1 FORWARD 1/3 OF AREA
2 CENTER 1/3 OF AREA
3 AFT 1/3 OF AREA
FOURTH DIGIT
1 TOP 1/3 OF AREA OR RIGHT WING
2 CENTER 1/3 OF AREA OR LEFT WING
3 BOTTOM 1/3 OF AREA OR CENTER WING

010196-02-78

Figure 1-5. Access Doors and Panels Identification
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u44 SEE ALTERNATE VIEW

2 **43
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\ZZX 3 \21
20

LY

(I I Q) u 2n
S *Airplanes through AF69-6196
Shaded areas indicate panels that are **Airplanes AF69-6197 and subsequent
subject to removal restrictions. Refer tThese access panels have armor plate attached. Be prepared for
to table 1-1 for applicable restrictions. added weight when removing.
INDEX ACCESS ACCESS INDEX ACCESS ACCESS
NO. NO. . NOMENCLATURE NO. NO. NOMENCLATURE
1 F10211-1 Nose Radome 23 1233-1 Cheek Bay Access
2 12111 Radar Receiver Access 24 1133-1 Forward Tank Access
t3 1211-2 Rudder Pedal Access 25 1233-5 External AC Electrical Receptacie
4 11131 Canopy Lock Access 26 122211 Hydrautic Filter Access
15 12211 Console Access 27 122263 Ammo Loading Access
6 11221 Canopy Lock Access 28 1222-81 Gun Clearing Sector Access
7 11224 Canopy Access 29 1222-6-2 ‘Gun Drive Access
8 11231 Controls Access . 30 1222-8 Gun Access
8A "2 Radar Fault isolator 3 1222-61 Gun Drive Access
9 1223 Canopy Counterbalance Access 32 1222-9 Gun Mount Access
*10 11214, Ammo Drum Access 33 1222-10 Systems Access
n - 11234 Equipment Access 34 1222-6 Gun Removal Access
12 11213 Ammo Drum Access 35 J222-5 Gun Removal Access
13 12223 Lox Access 36 1222-4 Gun Barrel Access
14 11233 Equipment Access 37 122212 Step Access
*15 1121-6 Systems Access T 38 1213-6 Gun Access
‘16 1217 Systems Access E 39 121314 Step Access
17 11215 Systems Access 40 12138 Barrel Removal Access
18 11321 Controls Access 41 12114 Step Access
19 1133-3 Fusetage Pylon Access 42 1212-3 Antenna Access
20 1133-2 Forward Tank Access *°43 na9 Ammo Drum Access
b3 -~ 12321 Avionics Access **44 112110 Systems Access
22 1218 Systems Access

Figure 1-6. Left Forward Fuselage Access Panels

Change 39 1-9
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T.0. 1A-70-21

T

36

3% 4 133°%N

4

INDEX | "ACCESS ACCESS INDEX ACCESS ACCESS
1 51121 Controls Access ‘19 61312 .| UHT Yoke Pivot Pin Access
2 51122 Controls Access 20 51321 UHT Removal Access
3 51114 Controts Access 21 5131-1 Engine Removal Access
4 51111 Controls Access 22 6231-1 UHT Removal Access
5 5111-2 Systems Access 23 5133-141 Electrical Servo Access
6 5111-3 Controls Access $24 5133.1 Elevator Servo Access
7 §111-6 Systems Access 125 52223 Engine Removal Access
] 51226 PC No. 3 Reservoir Access 26 $222.3-3 | Engine Oil Inspection Access
9 §121.2 Controls Access . 27 52224 Engine OIf_Filler Access
10 61225 Engine Access 1.12’: :f;g:g Eﬂn:::'\: :?‘:
. Is Access
3:; g:‘g; gxlz Access % --- :&“N‘; 3 Hvd Filter (Boost
13 91121 Antenna Coupling Access Y 51224 Em:o Access .
b 9123.1 | Controls Acoess *32 | 522211 {Fuel Filter Inspection Access
15 9131-1 Formation Light Access 133 5222-1 Engine Access .
16 - 91321 Controls Access 34 - - PC No. 3 Hyd Filter (svm ).
"7 91331 | Controls Accem 36 | 51132 | antFuel Tank Access
18 A108 133-1.1 Elactrical Disconnect Access 136 51134 Roll Control Access

| *Airplanes AF69-6197 and nubuquom

TThmmpmm.mpimM Bopmundfof
added weight when remaving.

@]  $On sirplanes AF00-6197 and subsequent these access panels have

mnor plate atuehod Be prepared for added weight when removing.

Shaded aress indicate pansls that are
subject to removal restrictions.
to table 1-1 for applicable restrictions.

Refer -

010093~-11=77

Figure 1-7. Left Aft Fuselage Acéus Panels
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Shaded areas indicate panels that are

subject to removal restrictions.

Refer

to table 1.1 for applicable restrictions.

12773 4 3 1 12
13
- AN ANNNNAN .
- i NG 14
| S | : [nm ] | \ :
Ol 2
I ' 1 | ] , DI\
O l :——T"’ O \\\\\\\ 15
/ \\ \\ e
30 29 28 21 26 2% 24 23 20\ 19 18 N
19A
**PC-2 COOLING
AIR INLET
RIGHT FORWARD FUSELAGE
INDEX | ACCESS ACCESS INDEX | ACCESS ACCESS
NO. NO. NOMENCLATURE NO. NO. NOMENCLATURE
1 2133-2 | Forward Fuel Tank Access 17 2212-8 | Systems Access
2 2121-7 | wWing Removal Access 18 2212-5 | Systems Access
3 21219 | Systems Access 19 2222-4 | Air-Conditioner Installation
Access
4 2121-6 | Systems Access 19A - 2212-7 | Probe/Hydraulic Access
H 211-8 ] Systems Access *20 2123.4 | A/RProbe Actuator Access
6 2123-3 | Equipment Access 2t |,2212-10 | Nose Gear Trunnion Access
7 2121-3 | Electrical Access 22 2212-6 | Air-Conditioner Access
*8 2123-11 | Hydraulic Access 23 2123-6 | EqQuipment Access
8A 2112-1 | instrument Lights 24 2222-S | Ram Air Turbine Access
Dimming Panel
*9 2123-1 | Hydraulic Equipment Access 25 2133-1 | Forward Fuel Tank Access
10 2122-5 | Electrical Access 26 2233-1 | Cheek Bay Access
1" 2122-1 | Canopy Lock Access 27 2232-1 | Avionics Access
12 2113-2 | Canopy Lock Access 28 2132-1 | Controls Access
+13 2211-3 | Controls Access 29 2133-3 | Fuselage Pylon Access
t14 .| 2211-2 | Rudder Pedal Access 30 2232-2 | Sump Fuel Tank Access
15 |. 2212-4 | Antenna Access “*3 2123-9 | Controls and Equipment Access
116 2221-1 | Console Access

* Airplanes through AF69-6196
** Airplanes AF69-9197 and subsequent
+ These access panels have armor plate attached. 8e prepared for
added weight when removing.’ _

Figure 1-8. Right Forward Fuselage Access Panels

Change 39
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Shaded areas indicate panels that are
subject to removal restrictions. Refer
to table 1-1 for applicable restrictions.

5 *PC-2 COOLING
6 AIR OUTLET

\SufirA

N N =

’ l [ ] Cr‘5
‘Tt_k_ )
B TUBR2 NN 18
INDEX | ACCESS ACCESS INDEX ACCESS ACCESS
NO. " NO. NOMENCLATURE NO. NO. NOMENCLATURE. .
1 9132-2 Controls Access 17 6113-1 Tubing Access T
9133-2 Controls Access 18 €113-2 Aft Fuel Tank Access
) *i3 91135 Controls Access t19 62221 Engine Access
T **q 91133 Damper Servicing Access 20, | 62212 CSD Oil Level Inspection
‘4 9113-6-1 | Damper Servicing Access Access
5 9113-4 Damper Inspection Access 21 6122-3 Engine Access
6 91131 Controls Access 22 o ——— 28 Voits DC External
7 61225 Engine Access Power Access :
B | 61224 | Engine Remavsl Access 23 | 6222-21 {Starter OQil Filler Access
9 6122-2 Engine Access t24 6222-2 Engine Access
10 6222-3 Battery Access 25 6121-1 Controls Access
1" 61114 Systems Access 126 61331 Elevator Servo Access
12 6111-2 Controls Access ‘27 6133-1-1 | Electrical Servo Access
13 6111-3 Systems Access *28 6131-1 UHT Yoke Pivot Pin Access
14 61111 Controls Access 29 6231-1 Horizontal Tail Access
15 6112-2 Controls Access 30 61321 Horizontal Tail Access
16 61121 Controls Access -

l *Airplanes AF69-6197 and subsequent.
**Airplanes through AF69-6196.
tThese access panels have armor plate attached. Be prepared for
added weight when removing.

' $On airplanes AF69-6197 and subsequent these access panels have
. armor plste attached. Be prepared for added weight when removing.

010095—-11-77

Figure 1-9. Right Aft Fuselage Access Panels
12
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[[ALTERNATE VIEW |

. TOP OF FUSELAGE
+ -
ko
INDEX | ACCESS -ACCESS INDEX ACCESS ACCESS o
NO. .. NO. NOMENCLATURE NO. NO. NOMENCLATURE )
< 1 4113-10 Right Forward Hoist Access 15 5111-2 Systems Access
2 4113-11-1 Fuel Tank Access 16 51116 Systems Access
3 “4113-11 Air Conditioning Lines Access 17 51114 Controls Access
4. 1 101231 Controls Access 18 51111 Controls Access
5 412311 Fuel Tank Access <19 31338 Left Rear Hoist Access
6 41231 Air Conditioning Lines Access 20 31231 Fuel Tank Access A by
‘ -7 41335 Right Rear Hoist Access 21 3113-11 Fuel Tank Access N
8 6111-3 Controls Access *22 10113-1 Controls Access * >
-9 6111-1 Controls Access .23 311310 Left Forward Hoist Access \'
10 6111-2 Controls Access . **24 311311 Fuel Tank Access
11 61114 Systems Access “*25 10113-2 Controls Access
12 61211 Controls Access “*26 311312 IFR Receptacle Access
13 5131-1 Engine Removal Access **27 311313 IFR Receptacie Access
14 5121-1 Controls Access “*28 101121 Controls Access

Shaded areas indicate panels tM1?§re

subject to removal restrictions. Refer. .-

to table 1-1 for applicable restrictions.
‘;fy : o1roes-o0

. - B - N B
‘,‘-:,_‘_ Airplanes through AF69-6196 . NOTE =
( FIRAREE **Airplanes AFB9 6197 and subsequent : P E ) ﬂ",

Figure 1-10. Top Fuselage Access Panels
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SEE ALTERNATE
VIEW B

Shaded areas indicate panels that are
subject to removal restrictions. Refer

SEE ALTERNATE

VIEW A to table 1-1 for applicable restrictions.
BOTTOM OF FUSELAGE
* 4 * %
327 33" 34" 3,7 :}s**
AR\
I‘
K 36" 35" 29 21
. | ALTERNATE VIEW A |- | ALTERNATE VIEW B |
rd L. M Lo
L
c b
i
‘
f INDEX ACCESS ' ACCESS INDEX ACCESS ACCESS
; NO. NO. ° NOMENCLATURE NO. NO. NOMENCLATURE
1" 1213-4 Antenna Access 20 52232 Engine Access
2 1213-8 Gun Access 21 62231 Camera Compartment Access
3 1213-6 Gun Access 22 6213-2 Lug Pin Access
4 12139 Antenna Access 23t* 5213-3 Fuel Tank Access
5 1222-4 Gun Barrel Access 24 62111 Fuel Cell Access
6 1222-6-1 Gun Drive Access 25 . 12334 Anticollision Light Access
v 7 1222-6-2 Gun Drive Access 26 2233-3 Speed Brake Hinge Access
8 1222-6-3 Ammo Loading Access 27 1233-2 Radome Access
9 1222-11 Hydraulic Filter Access 28 2212-7 Hydraulic Access
10 12335 External AC Electrical Receptacle 29 2213-9 Hydraulic Access
1 1233-3 Speed Brake Hinge Access 30* 12137 Antenna Access
" 12 5211-1 Fuel Cell Access 31 2212-8 Systems Access
- 13 5213-2 Strut Pin Access 32%% 121341 Preamplifier, Antenna Access
i SN 141% | 62231 | Engine Access 33+ 1213-2 Detector Pod Access
* 15 5222-2-1 Oil Sampling Access 34%* 12133 Detector Adapter Access
16 5222-3-1 Oil Filter Access 35%* 2213-2 Detector Pod Access
17 5222-3-2 | Drain Installation Access 36** 22131 Antenna Access
18 A105133-1| Tail Cone 37%* 5213-1 Antenna Access
19 5223-2-1 | Accumulator Access 38** 52233 Engine Access
- tThese access panels have armor plate attached. Be
prepared for added weight when removing.
* Airplanes through AF69-6196 @‘
wTee v ** Alrplanes AF69-6197 and subsequent, =

e 01D127—09-82

. Figure 1-11. Bottom Fuselage Access Panels
3
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9 10

Shaded areas indicate panels that are

) subject to femoval restrictions. Refer
) to table 1-1 for npplucable restrictions.
/ \ 15

o
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N
L
INDEX | ACCESS ACCESS INDEX | ACCESS ACCESS
NO. NO. NOMENCLATURE NO. NO. NOMENCLATURE
1 31121 Actuator Access 18 41111 Actuator Access
2 31124 Actuator Bolt Access 19 41311 Compass Transmitter Access
3 3112-2 Actuator Access 20 4131-3 Outer Panel Access
4 31123 Actuator Access 21 41314 Outer Panel Access -
5 31125 ° Actuator Bolt Access 22 4131-5-1 Aileron Rigging Access
. 6 31131 Electrical Access 1 23 41315 Aileron Rigging Access
7 31134 Actuator Access 24 41337 Actuator Access
8 31136 Hydraulic Access 25 4133-10 Actuator Access .
9 31139 Actuator Access - 26 3133-10 Actuator-Access
10 41139 Actuator Access . 27 3133-7 Actuator Access
1" 41136 Hydraulic Access - 28 31324 Aileron Rigging Access
12 41134 Actuator Access 29 31324-1 Aileron Rigging Access
13 411341 Electrical Access 30 31323 Outer Panel Access
14 41115 Actuator Bolt Access 3t 31322 QOuter Panel Access *
15 41113 Actuator Access . o B
}‘75 41112 Actuator Access '
. 4N 14 Actuator Bolt Access

-

i
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01D098-02-76

. Figure 1-12. Top Wing Access Panels
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39
INDEX ACCESS ACCESS INDEX | ACCESS ACCESS
NO. NO. NOMENCLATURE NO. NO. NOMENCLATURE
i 1 42114 Leading Edge Flap Hinge Pin Aecess 33 32129 Leading Edge Flap Hinge Pin Access
Bt I -2 4211-5 Leading Edge Flap Hinge Pin Access 34 32128 Leading Edge Flap Hinge Pin Access
ok 3 4211-6 Leading Edge Flap Hinge Pin Access 35 T 32127 Leading Edge Flap Hinge Pin Access
4 42117 Leading Edge Flap Hinge Pin Access 36 3212-6 Leading Edge Flap Hinge Pin Access
5 42118 Leading Edge Flap Hinge Pin Access 37 32126 Leading Edge Flap Hinge Pin Access
[} 4211-9 Leading Edge Flap Hinge Pin Access 38 32124 Leading Edge Flap Hinge Pin Aocess
7 4213-12 Leading Edge Fiap Hinge Pin Access 39 3232-1 Aileron Control Access )
8 4213-13 l.eading Edge Hinge Pin Access 40 32331 Aileron Control Access
9 4213-3 Actuator Access 41 3233-6 Outboard Hinge Pin Access
10 4213-14 Leading Edge Hinge Pin Access 42 3233-8 Inboard Hinge Pin "Access
13 42135 Electrical Access 43 3233-2 Actuator Access
12 421315 Leading Edge Hinge Pin Access 44 3233-12 Actuator Access
13 421316 Leading Edge Hinge Pin Access 45 3233-2-1 Ejector Pump Access
X : 14 42137 Electrical Access 46 3233-13 Actuator Access
H 16 4213-17 Leading Edge Hinge Pin Access 47 32339 Outhoard Hinge Pin Access
o . 18 4213-8 Actuator Access 48 3233-11 Inboard Hinge Pin Access
) 3 P 17 4213-18 Leading Edge Hinge Pin Access 49 32333 Actuator Access
- 18 4213-19 Leading Edge Hinge Pin Access 50 32334 Aileron Control Access
C 19 4213-20 Leading Edge Hinge Pin Access i 51 42334 Aileron Control Access
S 20 321320 Leading Edge Hinge Pin Access 62 42333 Actuator Access o
. : 21 3213-19 Leading Edge Hinge Pin Access 63 4233-11 Inboard Hinge Pin Access o
2 3213-18 Leading Edge Hinge Pin Access 54 . 42339 Outboard Hinge Pin Access
23 32138 Actuator Access 66 42338111  Outboard Hinge Pin Access
24 3213-17 Leading Edge Hinge Pin Access 56 4233-13 Actuator Access
e : 25 32137 Electrical Access 57 4233-2-1 | Ejector Pump Access
26 3213-16 Leading Edge Hinge Pin Access 58 4233-12° | Actuator Access
27 3213-16 Leading Edge Hinge Pin Access 659 4233-2 Actuator Access
28 32135 Electrical Access 60 4233-8 Inboard Hinge Pin Access
29 3213-14 Leading Edge Hinge Pin Access 81 . 42336 Outboard Hinge Pin Acceps
30 3213-13 ‘Leading Edge Hinge Pin Access 62 423341 Aileron Contro! Access
LK } | 3213-3 "Actustor Access 63 4231-2 Aileron Power Control Access
32 321312 Léading Edge Hinge Pin Access . : - %

01D099—12~71

Figure 1-13. Bottom Wing Access Pahels
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PYLON STATIONS

18 N
7 6 9
STATIONS 3 AND 6

STATIONS 2 AND 7

STATIONS 1 AND 8

STATIONS 3 AND 6
INDE ACCESS ACCESS
NO. NO. NOMENCLATURE
1 B10213-3 Electrical Receptacle
Access {Left Side)
2 B10212-1 Pylon Electrical
Disconnect Access
3 B10211-1 MAU-12 Access
{Inboard)
3 B10213-2 MAU-12 Access
(Outboard)
4 B10231-1 Main Aft Disconnect
Access (Inboard)
4 B10233-1 Main Aft Disconnect
Access (Outboard)
5 B10231-2 . Electrical Access
i Stores (Inboard)
[ 8102332 Electrica) Access
Stores (Outboard)
6 B10223-1 MAU-12 Access
{Outboard)
6. B10221-1 MAU-12 Access
' (Inboard)
7 B10213-1 Electrical Access
Stores (Outboard)
STATIONS 2 AND 7
8 B10213-1 Electrical Access
Stores (Outboard)
9 B10213-2 MAU-12 Access Y
{Outboard) !
] 810211-1 MAU-12 Access !
. {Inboard) :
10 B10212-1 Pylon Electrical i
Disconnect Access
1 B10233-1 Main Aft Disconnect
Access (Outboard) :
11 B10231-1 Main Aft Disconnect
) Access (Inboard) i
12 B10233-2 Efectrical Access ;
Stores (Outboard) .
12 B102312 | Electrical Access |
Stores (Inboard) :
13 B10223-1 MAU-12 Access H
{Outboard) o
13 8102211 |  MAU-12 Access !
(Inboard) si
STATIONS 1 AND 8 L
A
14 B10213-1 Electrical Access 1
Stores (Outboard) ]
15 B10212-1 Pylon Electrical
Disconnect Access
16 810231-1 Main Aft Disconnect
Access (Inboard)
16 B10233-1 Main Aft Disconnect
Access (Outboard)
17 B10233-2 Electricat Access )
: Stores (Outboard) > >
17 B10231-2 Electrical Access
' Stores {Inboard) .
18 B10223-1 MAU-12 Access
(Outboard) :
18 8102211 MAU-12 Access
(Inboard)

e . B e e by e

’

010.1.00.00-74

Figure 1-14. Pylon Access Panels
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1 2 3 4 5
.
B3]
{. T
[ ]
10 9 8 1 6
INDEX] ACCESS ACCESS
NO. No. NOMENCLATURE

1 10212-1 Optics/Receiver Access

2 10212-31 Circuit Breakers and
Status Indicators
Access

3 10222-11 Inspection Access

4 10222.2 Video Mixer Access

5 10232-1 Video Recorder Access

6 10232-2 Tail Cone

7 10222-3 Servo Control Access

8 102221 ARU Access

9 10212-3 Cooling Lines and
Electrical Access

10 10212-2 Electronics Access

01D0211-05--86

Figure 1-14A. FLIR Pod Access Panels (Airplanes After T.0. 1A-7-530)
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1-14. ARMOR PLATE ARRANGEMENT. (See
figure 1-15.)

1-15. Armor plate is provided for protection of the
pilot and vital flight sustaining systems. Both
ceramic composite and dual hardness steel material
are used for armor plate. Ceramic armor plates are
installed in the cockpit, fuselage midsection, and
engine bay areas. Steel armor plates are installed
on the forward pilot's compartment bulkhead,
fuselage midsection and aft section, and vertical
stabilizer. A functional description of armor plate is
provided in the applicable maintenance sections.

1-16. MOVABLE SURFACE HAZARDS. (See
figure 1-16.)

1-17. Flight control surfaces, air refueling probe,
emergency power package, landing gear, and speed
brake areas are potential danger areas when
hydraulic power is applied to the airplane. During
landing gear operational checkout, only the mini-
mum personnel required to perform the operation
shall be in the immediate area of the airplane.

1-18. DANGER AREAS. (See figures 1-17 and
1-18)

1-19. ENGINE OPERATION HAZARDS. During engine
starting, potential danger exists in the area of the
starter turbine plane of rotation and adjacent to the
starter exhaust. During engine operation, potential
engine inlet danger exists in a conical area starting
from 5 feet aft of the airplane nose and extending
forward at angles of 45° left and right of the airplane
centerline, to 25 feet forward of the engine air inlet
duct. Engine exhaust danger exists in an area
starting at the tailpipe outlet and aft to
approximately 100 feet. The exact exhaust
temperature range and blast area will vary
according to prevailing winds. While the engine is
- operating, the area in line with the engine turbine

T.0.1A-7D-2-1

wheel plane of rotation and the area adjacent to the
bypass air exhaust on the bottom of the engine
should be avoided. Ear protection devices are
necessary in the immediate area adjacent to the
airplane during engine operation. For information
related to engine operation danger areas and
personnel safety requirements, see figure 1-17.

1-20. RADIATION HAZARDS. For information re-
garding radiation hazards during ground operation
of the AN/APQ-126(V)8 or AN/APQ-126(V)11
radar, see figure 1-18.

1-21. AVIONIC EQUIPMENT COOLING
REQUIREMENTS.

NOTE

Ambient temperature for  avionic
equipment operation is defined as the
temperature of the air immediately
surrounding the exterior of the airplane,
not the equipment.

1-22. Operation of airplane avionic equipment heats _

up the air immediately surrounding the equipment.
To prevent the equipment environment from
becoming too hot and causing eventual equipment
failure, ground operation of all avionic equipment is
limited in duration when ambient temperature
exceeds a certain range, unless cooling air is
provided. A list of airplane avionic equipment with -
location and method of control is provided in table
1-2. Ground operation of this equipment shall not
exceed operating time limits specified for
corresponding ambient temperatures and cooling
requirements listed in tables 1-3 and 1-4. Table 1-3
is applicable for operation of all avionic equipment

.except forward looking radar (FLR). Table 1-4 is

applicable for operation of the FLR. For connecting
ground air-conditioner to airplane, refer to .
paragraph 1-51.

Change 29 1-1 8.1/(1-18.2 blank)
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Figure 1-15. Armor Plate Arrangement (Sheet 1) ..
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INDEX INDEX
NO. COMPONENT NO. COMPONENT
1 Cockpit upper right side armor plate (FS 260 22 Access panel mounted armor plate (Access
to 285) 5223-1)
2 Cockpit upper right side armor plate (FS 240 23 Upper right armor pla-te {FS 526 to 552)
to 250) 1Y
24 Mid right.armor plate (FS 552 to 570)
3 Cockpit upper right side armor plate (FS 221
to 240) 25 Upper right armor plate (FS 532 to 590)
4 Forward looking radar compartment bulkhead 26 Access panel mounted armor plate (Access
armor plate 6222-2)
5 Cockpit upper left side anOf plate (FS 221 27 Upper right armor plate (FS 530 to 600)
to 240}
28 Engine removal door right side armor plate
6 Cockpit upper left side armor plate (FS 240
to 250) 29 Engine removal door right aft armor plate
7 Cockpit upper left side armor plate (FS 254 30 Unit horizontal tail (UHT) side armor plate
to 275) {Accesses 5133-1 and 6133-1)
8 Access panel mounted armor plate (Access 31 Rudder power control armor plate (Access
1221-1) 9113-2 and 9113-5)
9 Cockpit lower left side armor plate (FS 240 32 Unit horizontal tail (UHT) lower armor plate
to 247)
33 Rudder actuator servo valve forward armor plate
10 Access panel mounted armor plate {Access
1211-2) 34 Rudder actuator servo valve iside armor plate
(Access 9133-1 and 9133»2)
1" Cockpit floor armor plate -
35 Engine removal door left aft armior plate
12 Access panel mounted armor plate {Access
. 2211-2) 36 Engine removal doo t side armor plate
13 Access panel mounted armor plate {Access 37 Upper left armor plate (FS 590 to 600)
2211-3)
38 Upper left armor plate (FS 552 to" 590)
14 Pilot's ejection seat armor plate
39 Access panel mounted armor plate (Aooess
15 Access panel mounted armor plate (Access 5222-2)
2221-1) .
40 Mid left armor plate (FS 552 to-570)
16 Fuel system right side armor plate - :
: ) 41 Upper left armor plate (FS 526 t 552) i
N 17 Roll feel isolation actuator armor plate . )
’ 42 Access panel mounted armor plate (Aeceaw
18 Fuel system left side armor plate . 5222.1) . Lo
19 Fuel system aooess‘p‘ar‘\el mounted armor 43 Lower armor plate (Fs 552 to 570)
plate (Access 5213-3) .
- 44 Lower armor plate (FS 6§26 to 552)
20 Access { ted or plate (Access -
622;:'? mounted armor plate { 415 Lower left armor plate (FS 526.5)
21 Camera compartment armor plate ‘46 Lower right armor plate (FS 526.5)
2
~
i L : : 018 173-02-09-74
1-20
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INDEX INDEX

NO. NOMENCLATURE NO. NOMENCLATURE
1. RUDDER 9. EMERGENCY POWER PACKAGE
® Hazard — Movement . ® Hazard — Extension/ retraction
® Precaution — Stand clear ® Precautiori — Stand clear
2.  WING TRAILING EDGE FLAP 10. SPOILER-DEFLECTOR
o Hazard — Movement o Hazard — Movement
® Precaution — Stand clear ® Precaution — Stand clear
3. AILERON 11. NOSE AND MAIN LANDING GEAR
©® Hazard — Movement ® Hazard — Extension/retraction on
® Precaution — Stand clear jacks or retraction on - . #
ground. . {
4. WING OUTER PANEL © Precaution — Stand clear, install -
o Hazard — Folding and spreading downlocks .
@ Precaution — Stand clear Y
: 12. UHT . . o
5. WING LEADING EDGE FLAP ® Hazard — Movement BT
: ©® Hazard — Movement ® Precaution — Stand clear

@ Precaution — Stand clear

13. ARRESTING GEAR :
6. CANOPY ® Hazard — Extension/retraction
@ Hazard — Closing © Precaution — Stand clear
® Precaution — Install jury strut !

14, SPEED BRAKE

7. AIR REFUELING PROBE" ® Hazard — Extension/retraction
@ Hazard — Extension/retraction - ® Precaution — Stand clear
@ Precaution — Stand clear
) 15. MAIN AND NOSE LANDING GEAR DOOR
8. AIR REFUELING RECEPTACLE ® Hazard — Opening and closing with
DOOR** ‘ - . airplane on jacks
® Hazard — Opening and closing ’ o Precaution — Stand clear
® Precaution — Stand clear, instalt
release handle safety 16. GUN GAS PURGE DOOR
clamp when door is ® Hazard ~ Open/Close
open ® Precaution — Stand clear
*Airplanes through AF69-6196
*"Airplanes AF69-6197 and subsequent . 01D004-07-77

Figure 1-16. Movable Surface Hazérds

1-21
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INLET ENGINE EXHAUST
SUCTION
-DANGER 5
TEMP °F 750 410 310
AREA MILITARY 1 1 !
THRUST VZLQC'TY 1185 m 533
TURBINE KNOTS | |

PLANE
RADIATION .

HAZARD ROTATION

15 FEET
RADIUS

(SEE NOTE 2)

26 FEET JET FUEL TEMP °F
STARTER IDLE I !
! ~ RADIUS MIL DANGER THRUST xﬁ'a‘;‘s"w 267 178 118
: - AREA _ | . | 7
. (SEE NOTE 1, . FEET © 1'0 2'0 3'0
INLET, STARTER, TURBINE, AND EXHAUST DANGER AREAS
125 4

EAR PROTECTION REQUIRED

1. Do not stand within 6 feet of the jet fuel
starter exhaust during engine start. The
following temperatures will be encountered
within 6 feet of the starter exhaust

2. Stay clear of area within 100 feet directly
behind the aircraft when the engine is
operating at MIL power.

3. Do not cross under aircraft

forward of nose landing gear
when engine is operating.

126 4+

180 0 80
DISTANCE IN FEET
ENGINE NOISE DANGER AREA AT IDI’.£§,

VID103—-01-03~73

TR R
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450 4
EAR PROTECTION REQUIRED

5 + USE CAUTION IN EXPOSURE TIME
DISTANCE ABOVE 140db — DANGEROUS EVEN WITH EAR PROTECTION
N T LIMIT EXPOSURE TIME TO ABSOLUTE MINIMUM

50 4

450 4
1 ' 4

A
] v v T

100 0 50 160

475
DISTANCE IN FEET

ENGINE NOISE AT MILITARY RATED THRUST

010103-02-09-74

Figure 1-17. Engine Opera_tjon Danger Areas (Sheet 2) 1_23
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LEGEND

EXPLOSIVES
RF HAZARD

M FUEL HANDLING
TIEHD uc: hano!

PERSONNEL
RF HAZARD

1-24 °  Change 12

—

(SO U S A . [OOSR

RADAR HAZARDOUS AREAS
A-7 AIRPLANE

G AIRPLANE

1. POWER DENSITY LEVELS PERMITTED FOR PERSONNEL.:
10 MILLIWATTS/CENTIMETER SQUARE (AVERAGED
OVER 0.1 HOUR)

2. WHEN OPERATING IN AGR MODE (MANUAL DR SLAVED),
AND IN OTHER RADIATING, NONSCANNING OPERATIONS,
PERSONNEL HAZARD EXISTS IN AREA £10° OF AIRPLANE
CENTERLINE AND EXTENDS TO 30 FEET IN FRONT OF
AIRPLANE.

3. DURING RADAR TRANSMISSION, RF RADIATION WARNING
SIGNS WILL BE POSTED IAW AFOSH STANDARD 1€1-0.

é 010183-01-78

Figure 1-18. Radar Hazard Areas




Table 1-2. Location and Control for Avionic Equipment

T.0.1A-7D-2-1

System Avionic Compartment Energized By

Air data computer Right Applying power to airplane
AN/AAR-48 forward looking infrared FLIR pod Cockpit control
AN/APN-154(V) radar beacon set Access 2212-8 Cockpit control
AN/APN-190(V) radar navigation set Right Cockpit control
AN/APN-194(V) radar set (Airplanes before T.O. Right Cockpit control

1A-7-502)

‘i\N/APl\‘I?'3232(V) radar set (Airplanes after T.O. Access 1233-1 Cockpit control
AN/APQ-126(V)8 and AN/APQ-126(V)11 forward Nose radome Cockpit control

looking radar set

AN/APR-36/37 radar homing and warning system Left Cockpit control
AN/APX-72(V) IFF set * Left Cockpit control
AN/ARA-50 automatic direction finder set Left Cockpit control
AN/ARC-51BX UHF radio set Right Cockpit control
AN/ARN-52(V) Tacan set Right Cockpit control
AN/ARN-58(V) instrument landing set Right Cockpit control
AN/ARW-77 Bullpup control set Left Cockpit control
AN/ASN-90(V) inertial measurement set (Airplanes Left Cockpit control

before T.0. 1A-7-562)

AN/ASW-30(V)2 and AN/ASW-30A(V)2 AFCS Left - Cockpit control
AN/AVQ-29 and AN/AVQ-31 head-up display set Right Cockpit control

Antiskid control valve Right Cockpit control

Armament station control unit Left Cockpit control
AN/ARC-186(V) VHF radio set Right Cockpit control .
Heading mode system Right and left Applying power to airplane
'Irng'tiag_t%?gégz)ition unit (Airplanes after Left Cockpit control
Photographic system Right Cockpit control

RF blanking system Right Applying power to airplane
Roll and pitch trim amplifier Left Applying power to airplane
Speech security set Right Cockpit control

Standby attitude indicating system Right Applying power to airplane
Tactical computer set Left Cockpit control

Change 41 1-25
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Table 1-3. Cooling Requirements for All Avionic Equipment (Except FLR)

Ambient Temperature Operating Time Cooling Requirement

Below 90°F No limit No requirement

From 90° to 110°F Less than 30 minutes No requirement

From 90° to 110°F Longer than 30 minutes All applicable avionic accesses open
Above 110°F Less than 30 minutes All applicable avionic accesses open
Avobe 100°F More than 30 minutes Airplane air-conditioning on or

ground cart connected

Table 1-4. Cooling Requirements for Forward Looking Radar (FLR)

Ambient Temperature Operating Time Cooling Requirement
Below 90°F Less than 30 minut_es_‘ No requirement
Below 90°F No limit _ Forward radome open
From 90°F Less than 30 minutes Forward radome open
Above 90°F More than 30 minutes! Airplane air-conditioning on or

: ground cart connected and ¢anopy
closed
NOTE

Operation with radar extended from airplane or with antenna scan power
supply-programmer cover removed shall be limited to 5 minutes maximum.

1. For prolonged testing of the AN/APQ-126(V)8 or AN/ APQ;126(V)11, refer to paragraph 1-51.

1.26 Change 32



1-22A. FORWARD LOOKING INFRARED
(FLIR) POD AIRBORNE REFRIGERATION
UNIT (ARU) WARMUP REQUIREMENT.
(Airplanes After T.0. 1A-7-530.)

- CAUTION :
Do not turn on AIR COND MAN OPR
switch before allowing 30-minute
warmup. Starting ARU before the proper
warmup may damage or destroy ARU
compressor.

1-22B. The FLIR pod ARU can be started with the
AIR COND MAN OPR switch (COMPRESSOR-ON
BYPASS switch). The switch overrides some ARU
control circuitry to allow starting the ARU for
checkout and servicing. It is located on the FLIR pod
built-in test equipment (BITE) maintenance panel.
Before using this switch to start the ARU, be sure
electrical power has been connected to the airplane
for at least 30 minutes. This ensures the ARU
compressor crankcase heater has had time to heat
the compressor oil for good lubrication.

1-23. AIRPLANE CLEANING. (Refer-to T.O. 1A-
7D-23, Section VIIL)

1-23A. For de-icing and snow removal information,
refer to T.O. 1-1-1 and T.O. 42C-1-2.

1-24. AIRPLANE EXTERNAL VENTS AND
DRAINS.

1-25. For the location of airplane external vents and
drains, see figure 1-19.

1-26. ELECTRICAL (STATIC) GROUNDING
OF AIRPLANE AND SUPPORT

EQUIPMENT.
Tools Required
Figure |PartNumber |Nomenclature |Useand
& Index Application
No.
7527543-10 |Nose radome Relieve static
(Oklahoma shorting rod charge buildup
City ALC) from radome.

T.0.1A-7D-2-1

1-27. To prevent external sparking due to static or
stray electricity, all airplanes shall be effectively
grounded at one or more points during all servicing
and maintenance operations and when hangared,
moored, or parked as specified in the applicable
servicing or maintenance procedures. Static ground
receptacles (figure 1-20) are provided for convenient
and effective grounding of airplane. The airplane
shall be grounded to an approved low resistance
earth ground (T.O. 00-25-172) using an approved
low resistance cable(s) connected to the airplane
receptacle(s) and to the earth ground and airplane
receptacle(s). The airplane end of the ground cables
must be equipped with an MS25384-2, or equivalent,
plug. Support equipment shall be statically
grounded as specified in T.O. 00-25-172, AFM 127-
101, or applicable systems maintenance
instructions. To prevent creating a spark at the
airplane or support equipment, the static ground
cable(s) shall always be connected to the earth
ground before connecting to the airplane or support
equipment. For static grounding of the airplane and
support equipment for fuel servicing, refer to

paragraph 3-60.

To prevent possible severe electrical
shock to personnel by static charge
buildup on nose radome, a shorting rod
will be applied to the radome after every
flight.

1-27A. After static grounding the airplane, connect
ground wire of shorting rod to an approved static
ground and apply rod to the AN/APQ-126 radome to
relieve possible static charge buildup before
performing work in vicinity of radome. Move rod
over entire radome surface to ensure charge is
relieved.
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1-28. CONNECTING AND DISCONNECTING

EXTERNAL ELECTRICAL POWER.

NOTE

FOR DEPOT USE ONLY; when
A/M32A-60 external power unit is not
available, MD-3, MD-3A, MD-3M, or
MD-4 may be used, provided modified
adapter, MBE72076, is installed on the
external power cable prior to connecting
cable to aircraft. When disconnecting,
remove the adapter with the cable. Do
not pull cable from adapter. At no time
will an alternate unit be connected
directly to the external power receptacle.

Instructions specified in paragraph 1-30
will be followed when connecting AC
power to aircraft.

Avionic equipment cooling requirements

will be maintained with a suitable
ground air conditioner.

Tools Required

Figure |PartNumber |Nomenclature [Useand
& Index Application
No.
1-21 A/M32A-60 |Externalpower |Apply externa!l
unit electrical power to
airplane.

1-29. Ground airplane by connecting a low
impedance ground wire from an approved ground
connection on the ramp to one of the static ground

receptacles shown in figure 1-20.

T.0.1A-7D-21

To prevent possible injury to personnel
or damage to equipment, ensure ECM
pod power circuit breakers CB3255,
CB3256, CB3262, CB3263, CB3264,
CB3265, CB3266, and CB3267 are open
before connecting electrical power.
This will prevent inadvertent
activation of ECM pod(s).

On airplanes after T.0. 1A-7-530, to
prevent possible irjury to personnel or
damage to equipment, ensure FLIR pod
circuit breakers CB306, CB340,
CB3059, CB3060, and CB3061 are open
before connecting electrical power.

To prevent dumping fuel on ramp and
endangering airplane and personnel by
fire hazard, ensure fuel dump switch is
in OFF (cover down) position before
applying external electrical power or
starting engine. .

Ensure that fuel is not evident
underneath aircraft before applying
external electrical power or starting
engine.

To prevent possible serious injury or
death to personnel, ensure that the
requirements of T.O. 11A-1-33 are
complied with before connecting
external electrical power.

Change 43

1-30. CONNECTING AC POWER. (See figure 1-21))
The following instructions are provided for
connecting ac electrical power.
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CAUTION

* To prevent damage to battery charger
if battery is removed or disconnected,
ensure CB401 and CB402 (airplanes
before T.O. 1A-7-551), or CB406 (air-
planes after T.0. 1A-7-551) are open
before connecting electrical power.

* Prior to connecting external electrical

power for routine airplane systems
tests, open circuit breakers CB39e,
CB3008, and CB32183 for the emergency
accumulator heater blankets. This will
prevent prolonged exposure of accumu-
lators to heat and reduce possibility of
O-ring damage.

NOTE

* Normal dc electrical power require-

ments are provided by connecting
external ac power to the airplane
except for starting engine. Battery
power only shall be used for engine
starts. If external electrical power is
required for engine starts. If external
electrical power is required for engine
start, a booster battery may be used
(paragraph 1-31).

* On airplanes before T.O. 1A-7-551, if

airplane has been setting idle for a pro-
longed period (not to exceed 15 days)

1.28 Change 38

without charging battery and battery
voltage has dropped beiow 23.8 open
circuit volts, the battery may ‘be par-
tially recharged by connecting external
ac electrical power. The battery cannot
b}(: fully recharged except in the battery
shop.

* On airplanes after 1A-7-551, if indica-
tion on de voltmeter M403 drops below
+24.4 volts, the battery may be
recharged by connecting external ac
electrical power.

a. Check that master generator switch is in
OFF-RESET and that other cockpit switches and
controls are in off, normal, or safe condition,

b. Open ac external power receptacle access
1233-5 and connect power cable from A/M32A-60
power unit to external power receptacle.

¢. Start and operate power unit (T.0.
35C2-3-372-1).
‘NOTE

External power unit ac and de genera-
tor control switches shall be closed
before applying power to airplane.

d. Press remote control switch and release; then
place master generator switch in TEST.
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internal locking devices, may. result in damage to the

actuator. Maintain pressures and flow rates specified in

maintenance or checkout procedures during all
operations. If pressure and flow requirements are not
specified in the maintenance or checkout procedure
being performed, operate test stand at normal system
pressure and flow. To prevent damage to hydraulic
cylinders with internal locking mechanisms, hand pump
operation must be limited to the following:

a. Speed brake cycling.
b. Folding/spreading of the wings.

c. Charging of the" utility brake and emergency

accumulators. :
d. Static

detection.

pressurization of the system for  leak

1-41. Differential pressure across hydraulic system filter
assemblies, which cause a backflow of fluid through
filter elements, may cause damage to the element. To
prevent excessive back pressure across filter elements
when reducing or removing external hydraulic pressure
from a system, reduce test stand output gradually to
allow the system surge damper accumulator pressure to
drop simultaneously. To shut down the test stand, reduce
. pressure gradually to 750 psi or below before opening
test stand bypass valve or shutting off pressure output.

1-42. Before applyimg external hydraulic power with
speed brake in extended position, ensure that open
accesses 1232-1 -and 2232-1 are supported by stay
assemblies attached to aft bulkhead of each panel.
Otherwise, retraction of the speed brake will result in
damaged equipment from interference with unsupported
access doors.

1-43. Ensure that wingfold ‘support strut handle is
unlatched before applying external hydrauliC'power
Otherwise, handle may become jammed in a latched
posmon

1-44. Unless required by operational checkout, do not -~

cycle flight controls without all PC systems pressurized.

' 1-45. CONNECTING. (See figure 1-22.)

NOTE

The TTU-228/E-1A, A/M27T-2, or MJ-2A
test stand must be used when requirerhent is
for open system operation (system bleeding,
draining, or flushing procedures). Thesé

stands are capable of open or closed system
operation. In open system operation, return
fluid from the airplane is directed through the
test stand reservoir -and to the test stand
pumps. In closed system operation, return
fluid does not flow into the test stand
reservoir but is recirculated to the airplane by
the test stand pumps.

a. For test stand TTU-228/E-1A, perform the
preoperational checkout, bleed, and purge procedures
outlined in paragraphs 146 through 1-49. For all other
test stands, ensure that test stand lines are purged of air
by performing the following:

1. Using 7425132 adapter, connect test stand
pressure and return. lines together.

2. Place test stand reservoir selector valvc in
position for open system operatron

3. Start test stand in accordance with applicable
manual and operate at low pressure/flow to purge air
from lines.

4. Shut down test stand and disconnect lines
from adapter.

b. Connect external electrical power (paragraph

1-28). |

When the emergency accumulators are
dumped, resulting surge pressures to the
return line may cause inadvertent retraction
of the nose landing gear-or actuation of the

- flaps if accumulator return line restrictor has

" been removed for any reason. To prevent
injury to personnel and possible damage to

" the airplane ensure that the nose gear
downlock is installed and that the flap area is -
cleared.

-

! CAUTION

If the emergency brake accumulator (station
7) is dumped and the utility wheel brake
accumulator (station 5) is depleted, wheel
brakes will not be available until engine has
been started, external hydraulic power has
been applied to PC No. 2 system, or utility
brake accumulator has been replenished to a
minimum of 2,300 psi by hand pump.



] 1-33. Deleted.

1-34. CONNECTING AND DISCONNECTING
EXTERNAL HYDRAULIC POWER.

NOTE'

Hydraulic Fluid Specifications

T.0.1A-7D-2-1

Tools Required {continued)

Figure |PartNumber |Nomenclature Use and
& Index Application
No.
7425134-10 |Return hose (part |Connect MJ-2A
of -100 hose assy) [test stand to
airplane
7425146 Adapter, return  |Prevent pressure

(part of -100 hose
assy)

surge in airplane
return system
during stand
shutdown

USAF NATO
*MIL-H-83282 *H-537
*MIL-H-5606B *H-515

*Specified fluids can be mixed.
Tools Required
Figure |PartNumber |[Nomenclature |Useand
& Index Application
No.
Equipment Connect electrical
required for con- |power
necting external
electrical power
1-22 TTU-228/E Hydraulic test Apply external
stand, engine hydraulic power to
driven airplane
or
TTU-228/E-1A|Hydraulic test
= stand, engine
driven
or
A/M27T-2 Hydraulic test
stand, electric
motor driven
or
MJ-2A Hydraulic test
stand, engine
driven
7425131-100 [Hose assembly Connect hydraulic
(Oklahoma test stand to
City ALC) airplane PC
systems
7425132 Adapter, flushing [Connect pressure
(part of -100 hose |and return hoses
assy) together for
flushing
7425133-10 |Pressure hose Connect MJ-2A
(part of -100 hose |[teststand to
assy) airplane

1-35. PRECAUTIONS. Airplane engine shall not be
operating when connecting external hydraulic
power. To pressurize the entire PC No. 2 hydraulic
system, place flap handle in FLAP UP, open the
emergency accumulator shutoff valve, and operate
hydraulic test stand.

1-36. Personnel should be thoroughly familiar with
operating requirements and procedures given in
applicable test stand manual. Refer to List of
Reference Publications for applicable manual on test
stand.

1-37. When connecting external hydraulic power,
leave enough slack in hoses to prevent weight of
hose from pulling against airplane hydraulic system
plumbing. Keep hoses uniformly bent when they are
routed around structure or equipment. The
hydraulic test stand return hose shall be kept as
short as possible to minimize buildup of back
pressure in return line. Hoses should be thoroughly
flushed before connecting to airplane.

1-38. Ensure that all hydraulic connections are
secure, rigging pins are removed, and all hydraulic
system controls are positioned in same relative
position as activated system before applying
external hydraulic power. Clear personnel from
range of movable surface hazards (figure 1-16).
Ensure that hydraulic test stand is free from
contamination.

1-39. Avoid kinking and damaging hydraulic hoses.
Maintain the following minimum inside bend radii;
1/2-inch pressure hose, 5.75 inches; 5/8-inch
pressure hose, 6.50 inches; 3/4-inch pressure hose,
7.75 inches; and 1-inch return hose, 9.62 inches.

1-40. Slow application of external hydraulic pressure.
when operating systems with actuators equipped with

Change 47 1-33
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MASTER GENERATOR %
SWITCH

SEE DETAIL B

accEan

+ REMOTE CONTROL
" SWITCH

IR EXTERNAL AC
J POWER RECEPTACLE

RS Whiead

. ' — DETAIL A
DETAIL B (ACCESS 1233-5)
. 01D058— 0470

Figure 1-21. Connecting and Disconnecting External Electrical Power

[ 1-31. Deleted. b. Shut down A/M32A-60 power unit. -
1-32. DISCONNECTING AC POWER. The following c. Disconnect external power cables.
instructions are provided for disconnecting ac
electrical power. d. Close ac external power receptacle access,
1233-5.

a. Place master generator switch in OFF-RESET.

1-32 Change 47
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(SEE DETAIL 8)

(TYPICAL 8 PLACES)
(SEE NDTE 2)

» DETAIL A

(LEFT WHEEL WELL)

4 ‘._._'«'_‘ ‘; E
DETAIL 8

. NOTES
INDEX STATIC GROUND
hd R NO. RECEPTACLE LOCATION
1. Use MS25384 type grounding plug, or equiva-
lent, on static ground wire.
1 Wing Station No. 8 Pylon
2 Wing station pylons 1, 3, 6 and 8 static ground 2 Wing Station No. 6 Pylon
receptacies are approved sirplane static ground 3 Wing Station No. 3 Pylon
points regardiess of markings . 4 Wing Station No, 1 Pylon
5 Fuselage (FS 563)
[] Fuselage (FS 275)
7 Fuselage (FS 276)
8 Fuselage (FS 563)
] Fuselage (3113-10# or 4113-108)
10 Fuselage (5311-3)
n" Left Wheel Well
#Airplanes through AFGS-6196

@ Airplenes AF69-6197 and subsequent

0100 3}4=09~13

Figure 1-20. Airplane Static Ground Locations
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I LEFT WING i ROGHT WING

0T =] = | { T

FLIR POD tt
BOTTOM VIEW

LEGEND

« Condensation drains
in wing panels

o Condensation drains
in pylons and FLIR pod

® Fuel drains (tank sump drains)

11 Airplanes After T.0. 1A-7-530

Figure 1-19. Airplane External Vents and Drains (Sheet 3)
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Figure 1-19. Airplane External Vents and Drains (Sheet 2)
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AFT FUEL
CAVITY VENT

MID FUEL
CAVITY VENT

7 —X\
Y

FORWARD FUEL
CAVITY VENT

vl

l\\*'

e N

AFT FUEL MID FUEL ENGINE INLET
TANK DRAIN CAVITY VENT DRAIN #
FORWARD FUEL MID FUEL AFT FUEL
CAVITY VENT CAVITY VENT CAVITY VENT
/ = N\ — -
e, ST /' TS T o o
i—i-_r;[f' -\49/ o").j ‘ugo
lis—-‘—i——' o ;
L__‘_‘__-_’_-_'_/—;—_. L N / J I P /
TR { I S 7
TAIR REFUELING
OVERBOARD
DRAIN MID FUEL : AFT FUEL
CAVITY VENT TANK DRAIN

LEGEND. -

*Condensation drains
sFuel drains (tank sump drains)

tAirplanes AF69-6197 and subsequent. e
#Airplanes AF75-395 and subsequent. o

01D130-01-02-76

Figure 1-19. Airplane External Vents and Drains (Sheet 1)
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c. Place emergency accumulator test switch in
DUMP and hold for approximately 1 minute. Place
switch in PRESS and check accumulators for proper
precharge pressure (table 3-6). ‘

CAUTION

To prevent damage caused by hydraulic fluid
contamination to KB-18A camera, ensure
that camera compartment cover is installed
before connecting or disconnecting external
hydraulic power to PC No. 2 system.

d. Open access 6222-1 when connecting hydraulic
power to PC No. 2 system and access 5222-1 when
connecting to PC No. 3 system. PC No. | system
quick-disconnects are located in left wheel well.

NOTE

The test stand should be set for closed system
operation except for hydraulic system
bleeding, draining, or flushing procedures.
When test stand is set for open system
operation, the airplane reservoir will empty
into the test stand reservoir when hydraulic
power is applied and servicing of airplane
reservoir will be necessary after maintenance
is completed.

To prevent excessive reservoir servicing, test
stand can be set for closed system operation
for component bleeding where only a small
amount of fluid will be bled. However,
reservoir should be closely monitored to
prevent depletion of fluid.

e. Place reservoir selector valve for closed system
operation for all operations except bleeding, draining,
or flushing. Place valve for open system operation
when performing bleeding, draining, or flushing
procedures.

T.0.1A-7D-2.1

f. When performing bleeding procedures, ensure
test stand reservoir is vented to atmosphere.

g- Remove airplane pressure and return line
quick-disconnect caps.

h. Connect hydraulic test stand pressure and return
lines to airplane as shown in figure 1-22.

: CAUTION

If external hydraulic power is applied to
PC No. 3 with engine fuel boost pump
shutoff valve open, damage to the boost
pump and hydraulic motor can resuit.

i. On airplanes AF69-6197 and subsequent, when
connecting external hydraulic power to PC No. 3,
place engine fuel boost pump shutoff valve in closed
position. Shutoff valve is in access 5122-5.

NOTE

Set test stand for airplane system pressure
unless otherwise specified in maintenance or
checkout procedure being performed.

If engine motors during application of
external hydraulic power, check for defective
hydraulic pump pressure line check valve.

J. Start hydraulic test stand in accordance with
applicable manual for test stand according to table
1-5 and set for 3,000 psig pressure and 20 gpm flow
or as specified in applicable maintenance procedure

(for TTU-228/E-1A test stand, refer to paragraph
1-50).

k. Apply pressure to airplane system by opening
test stand flow control valve and siowly closing test
stand high pressure bypass valve.

Table 1-5. Operation Manuals for Hydraulic Test Stands

Part Number Nomenciature Operation Manual Number

TTU-228/E, Hydraulic test stand, engine driven  T.O. 33D2-5-36-31

TTU-228/E-1A

A/M27T-2 Hydraulic test stand, electric motor T.0O. 33D2-5-39-1 and T.O. 33D2-5-70-1
driven

MIJ-2A Hydraulic test stand, engine driven T.O. 33A2-2-24-2]
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ACCESS 6222-1

~ 74 s it HYDRAULIC TEST
) e STAND

PRESSURE
LINE

Tl

T I HIH)

UM

o~

RETURN
LINE

3k GROUND TEST
QUICK-DISCONNECT

ACCESS 62221

PC NO. 2 PRESSURE @

GROUND TEST
QUICK-DISCONNECT
~

PC NO. 3 PRESSURE
GROUND TEST
QUICK-DISCONNECT
S K

PC NO. ' PRESSURE
GROUND TEST -

Ki NO. 1 RETURN ﬂ § QUICK-DISCONNECTY

GROUNO TEST g
QUICK-DISCONNECT I

Airplanes AF69-6197 and
subsquent.

C1D0sA~01-03~74

Figure 1-22. Connecting and Disconnecting External Hydraulic Power (Sheet 1)
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REDUCER ADAPTER (SEE NOTE!)

HOSES
A AIRPLANE

PRESS

PC NO. 2 SYSTEM

7425146

E['L ADAPTER ;‘—_;D:
1]

PC NO. 1 SYSTEM

1L

PC NO. 3 SYSTEM

REDUCER ADAPTERS SUPPLIED WITH TEST
STAND TO ADAPT TEST STAND FITTINGS

AIRPLANE

E~

> PC NO. 1 SYSTEM

ﬂ:~

> PC NO. 2 SYSTEM

PRESS

RETURN

- T

) 7425146 PC NO. 3 SYSTEM

MJ-2A
TEST STAND 7425148
D:l' ADAPTER :D:
e
7425133-10
7425134—10 7426146
nsrum:l ‘:D HOSE ED ADAPTER :D:
PRESSURE
HOSE 7425132
FLUSHING
ADAPTER
RETURN
HOSE TO HOSE.FITTINGS.
FLUSHING SETUP
REDUCER ADAPTER (SEE NOTE)
PRESS
7425146
RETURN}_{:D ED ADAPTER E[]: J
A/M27T 2,
rriamre,  eeess| p={ [ ]
OR TTU-228/E-1A
TEST STAND 7425146
TEST STAND
HOSES (EACH
SYSTEM)

%ADAPTER :U:‘
—

01D0654.02-09.76

Figure 1-22. Connecting and Disconnecting External Hydraulic Power (Sheet 2)
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DISCONNECTING. (See figure 1-22.)
a. Deleted.

CAUTION

When a reduction in pressure is
required, do not reduce test stand
pressure to zero in less than 30
seconds. Rapid reduction of test stand
pressure will cause backflow in sys-
tem and damage to airplane hydraulic
filters.
b. Slowly open PC No. 2 and PC No. 3 test
stand high pressure bypass valve to reduce system
pressure to zero.

¢. Dump emergency and reservoir accumula-
tors hydraulic pressure in accordance with para-
graph 3-46.

d. If required, hydraulically charge emergency

accumulators (paragraph 3-45) to ensure emergency
brakes will be available.

e. Slowly open PC No. 2 test stand high pres-
sure bypass valve to reduce system pressure to
zero.

f. Shut down PC No. 2 test stand in accor-
dance with applicable manual for test stand. Leave
test stand pump pressure and volume controls set.
Place reservoir selector valve to closed system
position.

g. Disconnect external electrical power.

h. Disconnect hydraulic test stand pressure
and return lines from airplane quick-disconnects.

i. Install quick-disconnect caps.

1-38 Change 33

J- Install dust covers on hydraulic test stand
hoses.

k. Check left wheel well or access 6222-1 or
5222-1 for cleanness and freedom from foreign
objects.

. Place engine fuel boost pump manual shut-
off valve in open position.

m. Close accesses and check for secuﬁty.
1-47. OPERATION.
1-48. PREOPERATIONAL CHECKOUT.

a. Place test stand controls in the following
settings:

Control Setting
FLOW CONTROL valve CLOSED
FLUID BYPASS valve OPEN

RESERVOIR SELECTOR valve ....... Closed system position

(knob pushed fully in)
Return flow control valve ......... OPEN
H.P. GAGE SHUTOFF valve.......cccocuvrunnne.e. Open 1/4 turn
PRESSURE SELECTOR valve.......... e BOOST INLET
High pressure relief valve.................. ... Minimum setting
Pump compensator control................ ... Minimuam setting

Pump volume controt ... Zero flow
SYSTEM FILL valves . eiecerevieene OFF(closed)
OVERRIDE switches....ouveeerennennnnn. OFF (for closed system)

ON (for open system)
FILL PUMP switch OFF
PANEL LIGHTS switch......... OFF
IGNITION switch ........ OFF
START switch.... OFF
THROTTLE control ........coceveverrererrcnn.. Off (pushed fully in)

CHOKE control Off (pushed fully in)
b. Place IGNITION switch in ON.
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c. Check engine fuel level. : e. Place IGNITION switch in OFF.
' f. Check engine oil level using dipstick on engine.
d. Check test stand hydraulic reservoir fluid level

indicator (OIL GAGE) for a minimum reading of 1/2 g- Check that gearbox oil level is at center of sight
full (approximately 17 gallons). glass.
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1-48. PREOPERATIONAL FILL AND BLEED
PROCEDURE.

a. Check that controls are in positions specified in
paragraph 147.

CAUTION

At fluid temperature below 80°F, high
viscosity of hydraulic fluid can rupture high
pressure filter elements. To avoid filter
damage., do not change high pressure relief
valve setting from minimum until fluid
temperature exceeds 80°F.

b. Place FILL PUMP switch in ON.
c. Open blue (No. 3) SYSTEM FILL valve.

d. Press and hold FILTER BLEED valve control
until fluid in sight glass and FLOWMETER s free of
air bubbles. Release FILTER BLEED valve control.

e. Close blue (No. 3) SYSTEM FILL valve.

f. Repeat steps ¢ through e for green (No. 2) and
red (No. 1) systems.

g. Place FILL PUMP switch in OFF

1-49. TEST STAND HOSE PURGING
PROCEDURE.

a. Set RESERVOIR SELECTOR valve for open
system operation (knob pulled fully out).

NOTE

Any system not required for aircraft servicing
operation may remain set for closed system
operation. Test stand hoses should not be
connected to unused aircraft system.

Tools Roquiné A
Figure |Part Number Nomenclature Use and
& Index 4 Application
No.
7425132 Adapter, flushing |Connect pressure
t of and return hoses
7425131-100 hose |together for
assembly) flushing.

T.0. 1A-7D-2-1

| WARNING I

Solvent P-D-680, Type 11, is flammable and
toxic. Skin and eye protection is required;
good general ventilation or respiratory. pro-
tection is required.

b. Check that connector fittings on hoses and
return and outlet fittings on top of test stand are
clean. Wash dirty fittings with Federai Specification
P-D-680 solvent.

c. Connect hoses to test stand outlet and return
fittings. Using one 7425132 flushing adapter for each
system, connect outlet hose from each system to

.corresponding return hose.

d. Start test stand in accordance with T.O.
33D2-5-36-31 and adjust THROTTLE to obtain 2,400
rpm on tachometer (ENGINE RPM/HOURS).

NOTE

Flow rate should be 20 gpm for optimum
efficiency and speed in hose purging
procedure. If flow rate of less than 20 gpm is
required for servicing operation, flow rate
should be readjusted upon completion of hose
purging procedure. .

e. Perform pressure and volume setting adjustment
procedure (paragraph 1.50).

f. Perform the following steps mdmdually for each
system to be used: :

1. Open FLOW CONTROL valve.

2. Slowly close FLUID BYPASS valve. When
fully closed, reopen valve one full turn to ensure

proper purging.

3. Periodically press FILTER BLEED valve
control to bleed air from low pressure filter assembly.

4. Monitor FLOWMETER until fluid is free of

5. Slowly open FLUID BYPASS valve.

6. Close FLOW CONTROL valve.

Change 10 1-39
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g. Adjust THROTTLE to obtain 1,500 rpm on
tachometer. Operate test stand engine at this speed
for 2 minutes to allow engine to cool.

h. Shut down test stand in accordance with T.O.
33D2-5-36-31.

1-50. PRESSURE AND VOLUME SETTING
ADJUSTMENT PROCEDURE.

a. Perform preoperational procedures
(paragraphs 1-47 and 1-48) and set RESERVOIR
SELECTOR valve for open system operation (knob
fully out).

b. Start test stand engine in accordance with T.O.
33D2-5-36-31 and adjust THROTTLE to obtain
2,400 rpm on tachometer.

¢. Adjust pump volume control to obtain desired
flow rate.

d. Slowly close FLUID BYPASS valve.

. e. Raise high pressure relief valve setting by
turning knurled knob on valve.

{. Increase pump compensator. control setting on
high pressure pump to obtain pressure 20% above
desired setting as indicated, on SYSTEM
PRESSURE gage. Vary high prefsure relief valve

setting to ensure that output préssure indicated on

SYSTEM PRESSURE gage is né6t regulated by high
pressure relief valve.

g- Decrease high pressure relief valve setting to
obtain pressure 10%. above desired setting as
indicated on SYSTEM PRESSURE gage.

h. Decrease pump compensator control to obtain
desired output pressure as indicated on SYSTEM
PRESSURE gage.

i. Slowly open FLUID BYPASS valve.

J. Shut down test stand in accordance with T.O.
33D2-5-36-31.

1-40 Change 29

1-51. CONNECTING AND DISCONNECTING
AIR-CONDITIONING GROUND COOLING
UNIT.

Tools Required

Figure |PartNumber |Nomendature |Useand

& Index Application

No.

123 |A/M32C-10 |Ground air- Apply conditioned

or conditioner air to airplane for
A/M32C-10A ground operation.
216-01482-1 |Ground air- Adapt air-
conditioner conditioner to
adapter airplane.

1-23 A/M32A-60 |Power unit Supply air to
ground air-
conditioner for
operation.

1-23 218-00817-1 |Adapter,radome |Adaptair-

cooling conditioner to
airplane.

1-52. CONNECTING. (See figure 1-23).

a. Connect hose, with 216-01482-1 adapter
installed, from ground air-conditioner to airplane by
inserting adapter fully into airplane ground cooling
socket.

b. To supply cooling air for prolonged testing of
AN/APQ-126(V)& or AN/APQ-126(V)11 forward
looking radar system, with radome closed, perform
the following:

1. Open access 121 1-1:

2. Attach 218-00817-1 radome cooling adapter
to upper left corner of access 1211-1 using Dzus
fasteners for attachment.

3. Connect hose with 216-01482-1 adapter
installed from ground air-conditioner to radome
cooling adapter. Rotate nut on adapter clockwise
until connection is secured.

4. Open canopy.

¢. Connect air hose from external power unit to
ground air-conditioner.



d. Start and operate external power unit (T.O.

35C2-3-372-1).

e. Start and operate ground air-conditioner in

accordance with table 1-6.
1-53. DISCONNECTING. (See figure 1-23.)

a. Shut down ground air-conditioner.

b. Shut down external power unit.

c. Disconnect external power unit.

T.0. 1A-7D-2-1

d. Disconnect ground air-conditioner.

e. If radome cooling was utilized, remove 218-00817-1
radome cooling adapter and close access 1211-1.

1-54. RADOMES AND FIBERGLASS
COMPONENTS CLEANING. (Refer to T.O. 1-1-1
and/or T.O. 1-1-24.)

1.55. ANTENNA LOCATIONS. (See figure 1.24.)|

Table 1-6. Air-Conditioner Contro! Settings

Control

A/M32C-10
T.0. 35E9-90-1
{P/N 104700}

A/M32C-10

T.0. 35E9-90-1
(P/N 105520 and
105990)

A/M32C-10
7.0. 35E9-90-11
(P/N UA532888-1)

A/M32C-10
T.0. 35E9-90-21
(P/N 929802-101)

A/M32C-10
T7.0. 35E9-90-11
(P/N VAS53288-2)

1. Economy control
valve

2. Conditioned
airflow control
valve

3. Relief pressure
control valve

4. Conditioned air
temperature control
valve

5. Airflow control
3-way valve

6. Auto airflow
control valve

PART FLOW

17.5 psig on
AUTOMATIC SET
PRESSURE gage

3 psig on RELIEF
PRESSURE gage

50°F on .
DISCHARGE
TEMPERATURE

gage
AUTOMATIC

15'(2 2) Ib/min on
FLOW gage

PART FLOW

15 (x2) 1b/min on
FLOW gage

3 psig on RELIEF
PRESSURE gage

50°F on

DISCHARGE
TEMPERATURE

gage
N/A

N/A

Full out

15 (=2) Ib/min on
AIRFLOW gage

3 psig on RELIEF
PRESSURE gage

50°F on
DISCHARGE AIR
TEMPERATURE

gage

N/A

N/A

ON

15 (x2) Ib/min on
CONDITIONED
AIRFLOW
CONTROL gage

3 psig on RELIEF
PRESSURE gage

50°F on
CONDITIONED
AIR
TEMPERATURE

gage
N/A

N/A

Full out

15 (£2) Ib/min on
AIRFLOW gage

3 psig on RELIEF
PRESSURE gage

50°F on

DISCHARGE AIR
TEMPERATURE

gage
N/A

N/A

Change 16
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Q‘
\\ SEE
Y DETAIL A
:\: \'\\ I/“ A/M32A60
— %, \\\‘l EXTERNAL
D POWER UNIT

A/M32C10
GROUND
AIR-CONDITIONER

218-00817-1
ADAPTER ASSEMBLY

0 216-01482-1
ADAPTER

DETAIL A

(RADAR COOLING)
ACCESS 12111

AIR-CONDITIONING
HOSE

010033-03~73

Figure 1-23. Connecting and Disconnecting External Air-Conditioning Ground Cooling Unit
142
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FORWARD LOOKING
RADAR AN/APQ-126(V)8* OR
AN/APQ-126(V)11T

GLIDE SLOPE ILS
AN/ARN-58A

RADAR BEACON
AN/APN-154(V)

RADAR ALTIMETER
AN/APN-198(W) Tt
OR AN/APN-232(V)$¥

AN/AAS-35(V)
LASER TARGET
IDENTIFICATION
SET

MARKER BEACON ILS AN/ALR-46(V)

AN/ARN-S8A
DOPPLER RADAR

AN/APN-190(V)

TACAN LOWER

AN/ARN-118(V) UHF COMMAFE
UHF/ADF AN/ARC-164(V)
AN/ARA-50 1 AND AN/APX-72(V)
Vs ! ECM - WARNING
VHF AN/ALR-86(V)

. AN/ARC-186(V)

LOCALIZER ILS
AN/ARN-58A

TACAN UPPER
AN/ARN-118(V)

ECM WARNING
AN/ALR-46(V)

* Airplanes before 7.0. 1A-7-530.
t Airplanes after T.0. 1A-7-530.
11 Airplanes before T.0. 1A-7-502.
£t Airplanes after T.0. 1A-7-502.
010212-10-89

Figure 1-24. Antenna Locations

Change 40 1-43/(1-44 blank)
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SECTION I
- GROUND HANDLING

21. GENERAL.

2-2. Ground handling consists of towing, parking,
mogring, jacking, hoisting, leveling the airplane, and
engine operation. Equipment necessary to perform
the ground handling functions are ground handling
dollies, protective covers and air plugs, towbar, and
ground safety locks and pins. During ground han-
dling operations, caution shall be observed to elimi-
nate all safety hazards. Acrospace ground equipment
(AGE) required to perform the task is listed in the
table following the title of the task to be performed.

23. GROUND HANDLING SAFETY EQUIPMENT.
(Sce figures 2-1 and 2-2)

2-4. Ground handling safety equipment is provided
for personnel safety and to prevent damage to equip-
ment during ground operation of the airplanc. All
ground handling safety equipment will have a red

streamer attached and shall be removed before flight. -

Improper usc of ground handling safety cquipment
may result in injurics to personnel or damage to
ecquipment. The following ground handling safety
equipment is required during ground operation or to
safety applicable system: nosc and main gear
downlock pins, wingfold support strut, canopy sup-
port strut, whecl chocks, interior canopy jettison initi-
ator safety pin, initiator safety cap, cjection seat
prime initiator safcty pin, gun clearing scctor clamp,
emergency power package extended position safety
B lock, Munition Electrical Safety Pin, and engine air
duct screen. Storage provisions are provided on the
airplanc (or the nosc and main landing gear
downlocks. All other equipment must be stored on
base when not installed.

2-5. PROTECTIVE COVERS. (Sec Figures 2-2
and 2-3.) : .

2-6. Protective covers are provided to protect vari-
ous systems and components [rom damage. Maxi-
mum use of protective covers will decrease the main-
tenance required. The engine cooling hole covers, air-
conditjoning shicld, air inlct shicld, fusclage tail cone
shield, pitot tube cover, engine tailpipe shield, and
engine air infet duct shicld prevent water, dust, or
other foreign matter from entering the system and
causing damage. The canopy cover and cjection scat

protective cover protect components from sunlight,
abrasion, soiling, wecather, or other damage. The
angle-of-attack vane cover protects the vane and
transducer from damage while the airplane is on the
ground. The forward looking infrared (FLIR) window
cover keeps the window clean and protects against
physical damage and optical deterioration. All protec-
tive covers shall be identified by red streamers and
shall be removed before flight. Storage on the air-
plane is provided for the pitot tube cover and angle-
of-attack vane cover. On base storage must be pro-
vided for all other protective covers when not
installed.

27. COCKPIT ENTRY AND SAFETY .CHECK.
(Sce fligure 2-4)) : ,

2-8. The airplane is provided with steps which,

" when not in use, are folded into the left side of the

fuselage below the canopy. When open, the center
and top steps provide convenient handholds to facili-
tate cockpit entry. Cockpit entry is started with the
left foot on the lower extension step.

29. The cockpit i opened by an exterior canopy

- release handle located on the left side of the fuselage

below the canopy frame. The canopy counterbalance
cylinder assists in raising and will hold the canopy in
the. open position. After the canopy is opened, the
exterior canopy release handle must be returned to

“the stowed position ({lush with airplane skin).

CAUTION

Ensure that lap belts are in the seat and
not hanging over cdge of seat, as. dam-
age to seat and/or console may result.

2-10. The cockpit is provided with several safety
devices which are installed to protect personnel from
possible injury and to prevent damage to the airplane.
Before cntering cockpit, a safety check shall be made
to cnsure that the cockpit is in a safe condition. If
there is any doubt regarding safety of the scat and
canopy system, cnsure that the systems are checked
by a qualificd technician before entering cockpit.

Change 30 2-1
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NOSE GEAR
DOWNLOCK
PN

N
(DETAIL A)

h
Y

CANOPY

SUPPORT s
STRUT /
(DETAIL C) s

MAIN GEAR
DOWNLOCK
ASSEMBLY
- {DETAIL B)

215-00260-1 Ness goar downlock pin
Prevents noss snding geer from being
inadvertently retrected while the ale-

plane is parked.

thown). Supports aenopy In a 73° epen
sosition 10 permit ejection seet removal
ond instalistion.

919035:09-00-94

2.2 Change 30

Figure 2.1. Ground Handling Safety Equipment (Sheet 1)
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DETAIL A

216-00255-12 Wingfold support strut assembly.
Provides wingfold support against high winds or
inadvertent spreading, and provides a tiedown
point for mooring the airplane.

DETAIL B
215-00268-1 Emergency power package extended position
safety lock. The lock assembly is installed around the
actuating cylinder piston rod to prevent inadvertent cylinder

retraction.

SEE DETAIL A

SEE DETAIL B
SEE DETAILC I

215-00138-42# Engine air inlef duct )
screen. Prevents foreign objects from being drawn into
engine air intake duct during engine ground operation.

010038-02-03-78

Figure 2-1. Ground Handling Safety Equipment (Sheet 2)

2-3
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EJECTION SEAT PRIME
CANOPY-ACTUATED INITIATOR SAFETY PIN

INITIATOR SAFETY (DETAILC)
PIN (DETAIL D}

INITIATOR

SAFETY CAP
INTERIOR CANOPY

JETTISON INITIATOR (DETAIL A)
SAFETY PIN (DETAIL B)

INTERIOR CANOPY [
JETTISON INITIATOR
 SAFETY PIN - -

DETAIL B

21500261-1 Intsrior canopy jettison initiator safety pin
(left side of cockpit). Prevents firing of interior canopy
Jettison initistor.

CANOPY—-AGTUATED
INITIATOR SAFETY PIN

DETAIL D

INITIATOR
SAFETY CAP

DETAIL A

215-00267-4 Initiator safety cap. Used in place of
215-00261-1 initiator safety pin to prevent inadvertent
firing of rocket catapult during seat removal or installation.

DETAIL C '

215-00261-1 Ejection seat prime initiator safety pin.
Prevents inadvertent firing of ejection seat.

215-00261-1 Canopy-actuated initiator safety pin. Used to prevent
inadvertent firing of M99 canopy-actuated initiator and resulting con-
tamination of canopy jettison system lines when maintenance is being
performed on ejection system or in vicinity of initiator.

01D 038-03-10-74

Figure 2-1. Ground Handling Safety Equipment (Sheet 3)

o
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AIR REFUELING DOOR
RELEASE HANDLE

216003261

216-00326-1 air refueling receptacie door
safety damp. Prevents inadvertent closing
of door while personnel are working in aw
refueling receptacle area.

Locally fabricated guard.
Prevents head injuries due
to inadvertent contact with
sharp trailing edge of pylon.
Fabricatsd by splitting stift
rubber hose {any convenient .
diameter) and attaching

streamer
DETAIL B8

010035040777

Figure 2-1. Ground Handling Safety Equipment (Sheet 4)
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SEE DETAIL B

SEE DETAIL A

DETAIL A

Storage container for Main Gear Downlock
assemblies—located in right side of nose
“wheel well

DETAIL B

Storage clamps for Nose Gear' Downlock pin—
located in lower step access 1213-14.

DETAIL C.

Storage container for _Angle-of-‘Atfack’ ‘Vane
Cover and Pitot Tube Cover-jocated in left
side of nose wheel well = - -

DETAIL D

Cockpit stowage box for
initiator safety pins.

01D143-09-78

26

Figure 2:2. Storage of Ground Handling Safety Equipment and Protective Covers
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EJECTION SEAT
PROTECTIVE COVER
(DETAIL D)

ENGINE COOLING HOLE COVER
(RIGHT SIDE SHOWN, LEFT SIDE
OPPOSITE) (DETAIL B}

HEAD-UP-DISPLAY
OPTICS COVER
(DETAIL C)

77

o

AIR-CONDITIONING
SHIELD (DETAIL A)

DETAIL B

215-00266-4 engine cooling hole cover.
Prevents foreign objects from entering
engine compartment cooling holes.

» DETAIL A

216-00260-1 air-conditioning shield.
Prevents dust, water, and other foreign

; matter from entering air-conditioning
air inlet duct.

DETAIL. C | 216-00256-16 ejection seat protective

cover. Protects the ejection seat

216-01937-1 Heed-up-display optics cover and

. parachute from weather and
.Used to protect the combiner glass of the provents soiling or damage during
head-up display when airplane is parked ' maintenance.
and inoperative.

010014=01-12=71

Figure 2:3. Protectm Covers (Sheet 1)
27
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FUSELAGE TAIL CONE
SHIELD AND ENGINE
EXHAUST PIPE SHIELD
(DETAIL F)

ENGINE AIR INLET
DUCT SHIELD AND AIR
INLET SHIELD
(DETAIL E)

216-00263-1 air inlet shield. Pro-
tects engine air inlet duct when
engine is removed from airplane.

215-00254-15 or 7425025-10 engine air inlet

- duct shield. Prevents rain, snow, sleet, and other _
foreign matter from entering sir intake duct when DETAIL E

sirplane is parked.

215-00258-3 fuselage tail cone shield. - .216-00253-5 engine exhaust pipe shield,
Prevents entry of foreign matter Protects engine exhaust pipe when
into fuselage tail cone and exhaust engine is removed from airplane.,
: DETAIL F
010014—-02-12—3
Figure 2-3. Protective Covers (Sheet 2)
28
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DETAIL G

7325205-10 CANOPY COVER. Protects the
canopy and cockpit enclosure from direct
sunlight exposure.

CANOPY COVER
(DETAIL G)

ANGLE-OF-ATTACK

PITOT TUBE COVER VANE COVER
(DETAIL H) (DETAIL J)

l DETAIL J I

21500264-1 ANGLE-OF-ATTACK VANE COVER.
Protects angle-of-attack vane and transducer from damage
while airplane is on the ground.

z W
DETAIL H

7325272-10 PITOT TUBE COVER (2 REQUIRED).
Prevents water and foreign matter from entering pitot tube.

CAMERA WINDOW
PROTECTION COVER
(DETAIL K)

DETAIL K

216-01599-1 Camera window protection cover. Protects the
camera window from damage by maintenance personnel and
weather.

01D014-03-10-74

Figure 2-3. Protective Covers (Sheet 3)
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STATIC PORT COVER
(DETAIL M)

**TISL POD WINDOW COVER
(DETAIL L)

** Airplanes AF69-6197 and subsequent.

SEALER

DETAILM

USE OPTIONAL

STAINLESS STEEL

g

77

DETAIL L

627223100--029 TISL POD WINDOW COVER.
Protects pod window from contamination and
damage while airplane is on the ground.

AV,

IN RUBBER

NOLE

210

s ol ae

‘FOR LOCAL FABRICATION

A-7D STAVIC PORY COVER

OUANTITY

ISPECIFICATION
1. Swnniess Swel [CAES, Type 301, Annesied in sccordence with
. IMIL $-5060 or eguivalent
MIL-A-6130, Type 1. Grade A, Condition Soft
IMIL-$-81733 or equivalent
IMMM-A-1817, Typs | or equivalent
{67034291-1 or equivaient

. Sweamer

-

13° %6 1/2° x 0.080"

S x 6V x 18
2
20z
100

™ ol Instructions: Cut staniess 5100l and rubber sheats 10 dimensions shown. Roung,
andl Drask sH Sharp acigee on stainiess 5300} sheet Apply 1/32 inch sk leyer of
Resiant 10 aress shown. Alwr suring, 1and smooth s required. Locete and drill sll holes in
[stasnion 1000l and rutiber shests. Bond rubber ehest 10 stainiess 310l theet end let cure.

with MiLL-

- Paimt stainiems sanet sheet with gloms acryiie ni

pcrow or rwet.

locquer in
19637, Cotor Bright Red, Fed $1d. 585 Color No. 11135, Actach seamer with msitabie

010014—-04—-09--82

Iy

Change 16

Figure 2-3. Protective Covers (Sheet 4)
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a MAJOR CHANGE

SEE DETAIL N

FLIR WINDOW
COVER ASSY

e d

&
*

b

218-09960-103 FLIR
window cover. Protects
FLIR window when airplane
is parked.

DETAIL N

(Airplanes After
T.0. 1A-7530)

01D014--05-06—86

Figure 2-3. Protective Covers (Sheet 5)

Change 29 2-10.1/(2-10.2 blank)
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WARNING

To prevent possible injury to personnel and damage to
sirplane, personnel entering the cockpit shall comply
with cockpit entry and safety check procedures as
illustrated below.

CAUTION

To prevent shearing of extension step rivets, do not allow
steps to free-fall to the fully extended position or load
the steps before full extensions.

CAUTION

To prevent damage to the exterior canopy release handle,
ensure that handle is locked in the stowed position after
opening canopy and before operating the interior canopy
release handle.

When opening canopy in strong headwinds, manually
restrain canopy to prevent airloads from lifting canopy
beyond actuator travel limits and shearing actuator shear
pin and canopy pivot bolts.

@ “~—._ UPPER AND CENTER STEPS.
To open upper and center step, press
. release mechanism.

. e .
LOWER AND EXTENSION STEPS. .
To open lower step and extend step
extension, press release mechanism.

EXTERIOR CANOPY RELEASE HANDLE.
To open canopy, push to release the
exterior canopy handle. Pull handle fully
out and then rotate counterclockwise to
unlock canopy. Raise the canopy manually.
Push handle in, rotate clockwise, and lock
in stowed position.

01D180—-01-01-78

Figure 2-4. Cockpit Entry and Safety Check (Sheet 1) , 211
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csecTion

. SEAT PRIME
Personne! shall not enter the cockpit without INITIATOR

proper orientation as to location and operation
of controls. Extreme caution shall be exer-
cised in operation of cockpit switches and
controls. Only those switches and controls
necessary to perform required maintenance
shall be operated. To prevent inadvertent
canopy jettison or seat ejection, ensure that
ejection controls safety handle is in down-and-
locked position and safety pins (215-00261-1)
are installed in ejection seat prime initiator
and interior canopy. jettison initiator.

215-00261-1 INITIATOR
SAFETY PIN. Check that
safety pin is installed. After
airplane landing and until
the sirplane is subsequently
readied for takeoff, safety
pin must be installed at atl
times to prevent inadvertent
seat ejection.

INTERIOQR
CANOPY

JETTISON
INITIATOR
. +215-00261-1 INITIATOR

SAFETY PIN. Check that \ G
safety pin is instalied. After
airplane landing and until EJECTION CONTROLS SAFETY
the sirplane is subssquently HANDLE. Check that handle is in
readied for takeoff, safety down-and-locked position. After
pin must be installed at all airplane landing and until the air-

- times to prevent inadvertent plane is subsequently readied for

canopy jettisoning. takeoff, handle must be in down-
- and-locked position to prevent
inadvertent actuation of firing
controls.

01D 180-02~ 10-74
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2-11. PARKING AND PRETAXI.

" Tools Required

Figure |Part Number |Nomenclature Use and

& Index Application

No.

2-1 215-00250-1 |Nose gear Ensure positive

downlock pin lock of nose gear in
down position.

2-3 215-00254-15 |Engine airinlet |Prevententry of

duct shield foreign objects into
(plastic) engine air inlet
duct.
7425025-10 |Engineairinlet |[Prevententry of
(Oklahoma  |duct shield (cloth) |foreign objects into
City ALC) engine air inlet
duct.
2-1 215-00255-12 |Wingfold support |Support wing
struts (2) outer panel when
folded.

2-3 215-00258-3 |Tail cone shield |Prevent entry of
foreign objects into
tail cone.

2-3 7325272-10 |Pitot tube cover |Prevententry of

2) foreign objects into
pitot tube.

2-3 216-00260-1 |Air-conditioner |Prevententry of

duct cover foreign objects into
air-conditioner
inlet duct.

2-1 215-00261-1 |Safety pins(2) Prevent accidental
canopy jettison or
seat ejection.

2-3 215-00264-1 }Angle-of-attack |Preventdamage to

vane cover angle-of-attack
vane when
airplane is parked.

2-3 215-00266-4 |Engine cooling Prevent entry of

hole covers (2) foreign objects into
engine cooling
holes.

2-3 216-01599-1 |Camera window |Protect camera

cover window while
airplane is on the
ground.

2-1 215-00265-5 |Main gear Ensure positive

downlocks (2) lock of main
landing gears in
down position.

T.0. 1A-7D-2-1

Tools Required (continued)

Figure |PartNumber |Nomenclature |Useand
& index Application
No.
42D6594-2 Wheel chock sets |Prevent airplane
2) from moving while
parked.
NwC2t Wheel chocks, Prevent airplane
metal (2) from moving while
parked.
2-3 215-00256-16 |Ejection seat Protect ejection
protective cover |seat from sun and
heat while
airplane is parked
and canopy cover
is not installed.
2-3 7325205-10 |[Canopy cover Protect canopy
from weather
elements.
216-01937-1 |Head-updisplay |Protect head-up
optics cover display from sun
rays and dust.
627223100- |TISL pod window |Protect pod
0292 protective cover |window.
2-3 218-09960- |FLIR window Protect FLIR
1033 cover window from dirt
and damage.
1Metal chocks optional.

2Airplanes AF69-6197 and subsequent.
3Airplanes after T.O. 1A-7-530.

2-12. PRECAUTIONS. The following precautions
shall be observed during parking operations to
avoid injury to personnel and damage to airplane:

a. Stay clear of airplane 45 to 60 minutes if a hot-
brake condition exists.

b. Ensure that ejection controls safety handle is
pulled down prior to entering cockpit.

c. If airplane contains ammunition or has
external stores installed, refer to T.O. 11A-1-33 for
additional ground handling precautions.

d. Ensure that required ground handling safety

Change 29

2413



T.0. 1A-7D-21

equipment and protective covers and air plugs are
installed while airplane is parked and removed and
. stored before applicable operations. -

e. Canopy shall be closed any time wind velocity
exceeds 40 knots. When opening canopy in strong
headwinds, manually restrain canopy to prevent
airloads from lifting canopy beyond travel limits and
shearing canopy pivot bolts.

f. Ensure that exterior canopy release handle is
locked in stowed position after opening or closing
canopy from cockpit exterior and before operating
interior canopy release handle.

214 Changes

g. Proper hand signals should be used during airplane
parking (figure 2-5).

h. To prevent shearing of extension step rivets when
lowering steps, do not allow steps to free-fall to fully
extended position or load steps before full extension.

i. Additional precautions are required when wind
velocities in excess of 45 knots are expected under
normal ramp conditions or wind velocities in excess of
25 knots are expected under icy ramp conditions
(paragraph 2-25).
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1 2
CONNECT EXTERNAL ELECTRICAL POWER - Hold STOP - Arms crossed above the head, palms facing
extended index finger of right hand against the flat palm forward.
of vertical left hand. Crew chief connects power source
and repeats signal, External electrical power is not
normally required for starting.
3 4
UL 1]
ENGINE START SIGNAL - Pilot rotates two fingers - DOWNLOCKS REMOVED - Crew chief points three
in circular motion. Crew chief ensures intake and fingers to removed downlocks. Pilot observes.
tailpipe areas are clear, and will return signal when : e
ready for start.
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EMERGENCY ACCUMULATOR SHUTOFF VALVE - RUDDER TRIM - Arm forward from shoulder, palm
Pilot closes right hand into fist and rotates in counter- open. Move arm right or left indicating direction of
clockwise direction to close valve. Crew chief checks rudder movement.
for proper pressure, closes valve and repeats signal. ‘
010047=01= 1074

Figure 2-5. Hand Signals

(Sheet 1) . \
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AILERON TRIM CHECK — Crew chief holds right fore- UHT TRIM — Crew chief extends one arm in front with
arm vertical and grasps elbow with left hand. Swings hand held vertically. Moves hand up and down for
forearm left, then right to indicate desired aileron trim elevator trim. Pilot moves beep trim switch full throw
change. Pilot actuates trim on signal. forward and aft and monitors pitch trim indicator.
Crew chief checks both surfaces of UHT for proper
movement.
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VISCOUS DAMPER CHECK — With opened right hand, conTROL sg:t:FfAcels S CYCLE Crow chief moves
| P strike clenched left fist, held near stomach, two sharp right hand, with fist clen d, in a rectangular pattern
A by Pilot executes dan’\ check ' at waist level. Indicates rudder trailing edge motion with
ows. - per : open right hand. Pilot moves stick in a rectangular
pattern, making sure stick contacts all stick stops. Crew
chief checks all control surfaces for proper movement.
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LOWER WING FLAPS — Hands in front, palms together
horizentally, then open from wrists alligator-mouth fash-

ion.
RAISE WING FLAPS — Hands in front, palms open from
wrists, then suddenly closed.

\
\
-

HOOK UP — Right fist,
thumb extended upward,
raised suddenly to meet
horizontal palm of left
hand.

HOOK DOWN — Right
fist, thumb extended
downward into horizontal
palm of left hand.

01D047=02~-12- 7"

Figure 2-3. Hand Signals (Sheet 2)
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EPP CYCLE - Left arm forward, elbow at waist, palm AIR REFUELING PROBE CYCLE - Crew chief
open and about at-shoulder level. Crew chief swings positions arm forwarg from shouider, fist clenched.
forearm 90° down and outward to bring palm about .- Movement to left 90 ‘ind.icates probe is outt
waist level, indicating EPP is out. Signal is reversed to Reverse movement to indicate probe retraction.
retract EPP after check.
15 16
MOVE FORWARD - Crew chief, with hands at head SLOW DOWN - Crew chief raises arms to waist level,
level and palms toward face, makes upward-backward pelms down. Makes a downward patting motion.
motion repeatedly.
17 18

\ﬁ/ \ﬁ/

FOLD WINGS - Arms straight out at sides, then swept
forward and hugged around the shoulders.

SPREAD WINGS - Reverse fold wings procedure.

WING LOCK CHECK - Crew chief hits right elbow with
palm of left hand to indicate that wing?\éid warning flags
are retracted and wings are locked.

01004~ 03-03~ 68

Figure 2-5. Hand Signals (Sheet 3)
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19
“AIR DATA COMPUTER TEST - Pilot makes ‘T" with
index fingers. Crew chief selects and runs ADC self
test 1, both check for proper indications. After
completion of test, signal is repeated followed by
thumbs up or down, as appropriate.”
CHECK 20 CHECK 21
PRIMARY SECONDARY
PRIMARY VALVE CHECK (HOT RE- ) SECONDARY VALVE CHECK (HOT
FUELING) — Refueling Supervisor extends REFUELING) — Refueling Supervisor
arm between waist and head with fore- cxtequ arm betvyun waist and head with
finger extended and thumb in up position q‘. forefinger and middlefinger extended
R ining fi losed inst pal p ' forward and thumb in up position.
emaining fingers closed against paim o Remaining fingers closed against paim of
hand.
hand.
EXTERNAL 22 ADD yx]
TANK CHECK
EXTERNAL TANK CHECK {HOT RE-
FUELING) — Refueling Supervisor extends ADD '.:UEL (HOT REFUELING) -
arm between waist and head with all Refueling Supervisor extends arm between
fingers extended except little finger which waist and head with thumb and ALL
9 will be closed against palm of hadd. fingers extended (palm open).
Thumb will be pointed up.

A

STOP FUEL (HOT REFUELING) -
Refueling Supervisor extends arm between
waist and head with palm open and rapid
waving of arm.

01D047-04-01-89

Figure 2-5. Hand Signals (Sheet 4)
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2-13. PARKING.

a. Ensure that ejection controls safety handle is
in down-and-locked position.

b. Position airplane with nose headed into wind
when practicable.

NOTE

Additional chocking or mooring is required
when wind velocity of 45 knots or more is
forecast under normal ramp conditions or
wind velocity of 25 knots or more is forecast
under icy ramp conditions (paragraph
2-25).

¢. Install wheel chocks (both main landing gear
wheels, forward and aft) prior to engine shutdown. -

To prevent inadvertent retraction of nose
gear, visually inspect after installation of
nose gear downlock pin to ensure proper
engagement through pawl assembly.

If any of the downlocks cannot be
installed, jacks should be placed under the
aircraft prior to engine shutdown to
prevent possible collapse of landing gear.

d. Install main and nose gear downlocks prior to
engine shutdown.

e. If wings are folded, install wingfold support
struts (paragraph 2-47).

f. Shut down engine, ensuring that all cockpit
switches and controls are positioned properly (T O
lA-7D-1)

g Install interior canopy jettison initiator safety
pin and ejection seat prime initiator safety pin
(figure 2-1).

h. Ensure that lap belts are in the seat and not
hanging over edge of seat as damage to seat and/or
console may result.

i. Install static grounding wire to prevent buildup

of static electricity in the airplane (paragraph 1-26).

T.0.1A-7D-2-1.

. CAUTION :

To prevent damage to angle-of-attack
transducer and vane, ensure that cover is
installed at all times except during flight.
Extra precautions shall be taken when
cleaning airplane to prevent wash
solution from entering transducer and
causing corrosion (T.O. 1A-7D-3).

j. Install pitot and angle-of-attack vane covers
(figure 2-3).

k. Install air-conditioning duct shield (figure 2-3).

l. On airplanes AF69-6197 and subsequent
install TISL pod window cover (figure 2-3).

m. Install head-up display optics cover.

n. Install ejection seat protective cover (figure
2-3). Failure to protect ejection seat and parachute
from direct sunlight will result in bleachmg and
rapid deterioration of fabric. :

: CAUTION :

Be careful when instaliing canopy cover to
prevent scratching canopy and windshield
surfaces.

0. Close canopy and lock exterior canopy release
handle in stowed position. If ambient, temperature
is 100°F or more, canopy shall remain open, canopy
shall be shaded, or canopy cover shall be installed to
prevent damage to equipment in the cockpit.

Tail cone shield, engine air inlet duct

shield, and engine compartment cooling

hole covers must not be installed until

engine has been given sufficient time for

cooling. Shields and covers will be
. damaged by heat. . -

p. After engine has c'ooled,‘ ihstalled tail cone
shield, engine air inlet duct. shield, and engine
compartment cooling hole covers (figure 2-3).

q. Install camera window cover.

r. On airplanes after T.O. lA-7-530, install FLIR
window cover (figure 2-3).

Change 29 2-19



T.0.1A-7D-2-1

2-14. PROLONGED PARKING. The following
procedure shall be accomplished when parking airplanes m

non-hangared for a prolonged period.

a. Perform parking procedure as outlined in paragraph Ensure that main gear downlocks rotate
2-13. freely before removing. A binding downlock
may indicaté on unlocked main gear even
with a safe cockpit indication.
Use caution when installing canopy cover to h. Check main gear downlocks for freedom of
prevent scratching canopy and windshield rotation. Remove main gear downlock assemblies and
surfaces. nose gear downlock pin. Stow main gear downlocks
in nose wheel well or in wing pylon stations 2, 3, 6, or 7,
b. Install canopy cover. electrical access B10213-1. Stow nose gear downlock pin I
in lower step access 1222-12.
NOTE
When forecasted wind velocities exceed 45 i. Hydraulically charge emergency accumulator
knots or 25 knots or more with icy ramps packages (paragraph 3-45).
refer to paragraph 2-25 for mooring proce-

dures. j. Remove wheel chocks.

RSt

fix ~ 2-16. FOLDING AND SPREADING WING
2-15. PRETAXI. OUTER PANELS.

- & Remove canopy cover if installed. ~

b. Remove ' iedowns and mooring equipment.

To prevent structural damage to alrplv
ensure that access panels 3112-3 and 411 1-3
are installed before operating wingfold.

= C. Rernove mstalled protective support equxpmcnt
"; Stow. pltot tube. Cover and angle-of-attack cover (figure
2D : . :

2-17. NORMAL WING FOLDING.

Tools Required

To prevent damagc to exterior canopy release Figure |Part Number [N fatui Do
handle, ensure that handle is locked in & Index Part N - R Au:;‘mm
stgwgd position after unlocking canopy. No.

d. Unlock canopy, open canopy, and stow exterior

-Zzzcanopy release handle. Ensure that lap belts are in the

“*seat and not hanging over edge of seat, as damage to
seat and/or console may result.

Equipment - APP‘Y“;E&H

¢. Remove interior canopy Jettlson mmator and " required for
ejection seat prime initiator safety pins. comnecting
external hydnuhc
f. If wings are ‘folded, ensure wingfold support 5 power e
% struts are unlatchcd » 2-1 215-00255-12 Wingfold support |Support outer
! siogis - | struts (2) wing panel when -
g Start engine (T.O. 1A-7D-1). S folded.

220  Chpnge i
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a. Connect external electrical power (paragraph Tools Required (continued)
1-28).
. Figure |Part Number Nomenclature Use and

b. Connect external hydraulic power (paragraph & Index Application
1-34). No.

c. .Place wing hinge pin lock leyer in up-and-locked Equipment Apply hydraulic
position and check that warning flags are fully required for power.
extended on top and bottom of both wing surfaces. comnecing

external hydraulic
. . . power
d. Place wingfold control switch in FOLD.

NOTE

If wings cannot be folded using normal m
procedure, refer to Section XXIV for

troubleshooting and repair. Unlatch wingfold support strut handle and
push handle up, but do not remove support
strut before hydraulic power is applied to
airplane. Removal of support strut before
applying hydraulic power may result in
serious injury to personnel.

a. Manually depress spring loaded safety plung-
m ers (4) and check that they extend freely without
binding or sticking.
Do not remove wingfold support struts unless _
hydraulic power is applied to airplane. b. Unlatch wingfold support struts (paragraph

Failure to apply hydraulic power before 2-47). :
removing support struts may result in serious
injury to“personnel. '

e. When wings are folded, install wingfold support
struts (paragraph 2-47). Do not pull support strut
handles down to latched position until hydraulic
power is removed.

c. Connect external hydraulic power (paragraph
1-34).

f. Diséc;nnect external hydraulic power (paragraph ' ‘
1-34). Pull wingfold support strut handles down until d. Connect external electrical power (paragraph

latches are engaged. 1-28).
g Disconnect external electrical power (paragraph e. Remove wingfold support struts (paragraph
1-28). 2-47).
2-18. NORMAL WING SPREADING. f. Place wingfold control switch in SPR_EVA\D;
Tools Required : CAUTION
Part Number Nomenclature Use and
:o""‘" Application Do not force wing hinge pin lock lever
. ' into down and locked position. Exces-
sive force may damage hinge pin lock
Equipment Apply electrical mechanism.
required for power.
connecting
external electrical
power , g. When wings are fully spread, place wing hinge
pin lock lever in down-and-locked position.
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h. Check that warning flags are fully retracted
(in accordance with Figure 24-7) and wingfold
advisory light is out.

i. Visually confirm that all four (4) wingfold
hinge pins are extended (after accomplishment of
TCTO 1A-7D-901).

j. Disconnect external hydraulic power (para-
graph 1-34).

k. Disconnect external electrical power (para-
graph 1-28).

2-19. FOLDING WINGS USING HYDRAULIC
HAND PUMP.

Tools Required

Figure |Part Number Nomenclature Use and

& Index Application
No.
f24 . |]215-00255-12 Wingfold support |Support outer

struts (2) wing panel when
" [folded.

26 Hydraulic hand Local fabrication Tov operate hand
pump handle pump.

PRSRR O

a. Place wing hinge pin lock lever in up-and-locked
position and check that warning flags are fully extended
on top and bottom of both wing surfaces.

b. On airplanes through AF69-6196, cut lock-
wire and rotate wingfold manual hydraulic selec-
tor valve handle up.

" ¢. On airplanes AF69-6197 and subsequent,
cut lockwire and rotate wingfold manual hydrau-
lic selector valve handle outboard.

NOTE

If wings cannot be folded using this
procedure, refer to Section XXIV for
troubleshooting and repair.

d. Operate hydraulic hand pump until wing outer
panels fold completely (paragraph 2-21).

e lnStall wirn:gfold support struts (paragraph 2-47).

2-22 Change 8

-

f. Return manual hydraulic selector valve handle to
original position and secure to stop with MS20995C32
lockwire.

2-20. SPREADING WINGS USING HYDRAULIC
HAND PUMP. '

Tools Required

Figure |Part Number Nomenclature Use and

& Index Application

No.
Equipment Apply electrical
required for power.
connecting
external electrical
power
Al

2-6 Hydraulic hand Local fabrication [To operate hand

pump handle pump.

a. Manually depress spring loaded safety plung-
ers (4) and check that they extend freely without
binding or sticking.

b. Connect external electrical power (paragraph
1-28).

c. Place flap handle in position corresponding to

flaps. ‘
I 'WARNING I

Unlatch wingfold support strut handles
and push handles up, but do not remove
support struts before hydraulic pressure
is applied to system. Removal of sup-
port struts before applying hydraulic
pressure may result in serious injury to.
personnel. :

d. Unlatch wingfold. supporf strut  handles
(paragraph 2-47).

e. Place wingfold control switch in FOLD, and
operate hand pump to build up system pressure
(paragraph 2-21).

f. Remove wingfold support struts (paragraph
2-47).

pRu



CAUTION

To prevent damage to wing hinge pins
and upper wing lugs, visual check
should be made before wings are fully
spread to ensure hinge pins are
retracted.

g. Place wingfold control switch in SPREAD.

h. Continue to operate hand pump while wings
are lowering to spread position.

i. When wings reach full SPREAD position,
ensure wing hinge pins are fully extended by oper-
ating hand pump until pressure builds up.

CAUTION

Do not attempt to force wing hinge
pin lock lever into down—and—locked
position. Excessive force may damage
hinge pin lock mechanism.

j. Place wing hinge pin lock lever in down—and—
locked position. -

k. Visually confirm that all four (4) wingfold
hinge pins are extended (after accomplishment of
TCTO 1A—7D—901).

. Check that warning flags are fully retracted
(flush with upper and lower wing surfaces) and

T.0.1A-7D-2-1

m. Disconnect external electrical power.

2-21.

HYDRAULIC HAND PUMP OPERATION.

CAUTION

To prevent damage to hydraulic actu-
ating cylinders with internal locking
mechanisms, unless otherwise specifi-
cally required in the maintenace
instruction technical manuals of the
affected system, hand pump operation
must be limited to the following:

1. Speed brake cycling.

2. Folding/spreading of the wings.

3. Charging of the utility brake and emergency
accumulators.

4. Static pressurization of the system for leak

a.
to flaps.

detection.

Place flap handle in position corresponding

CAUTION

Do not operate pump with any instru-
ment other than fitted handle (figure
2--6). Damage to pump can result from
use of screwdrivers, wrench exten-

wingfold advisory light is out.

sions, hammer handles, ete.

b. Insert handle in pump. If folding/spreading
wings, rotate wingfold manual selector valve han-
dle up (airplanes through AF69—6196) or outboard
(airplanes AF69—6197 and subsequent). If perfoming
other authorized operations, rotate valve handle
down (airplanes through AF69—6196) or inboard (air-
planes AF69—6197 and subsequent).

2024-T3 TUBING
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Figure 26. Hydraulic Hand Pump Handle Fabrication
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c. Stroke pump handle for required pressure.

d. When maintenance task is completed, remove
pump handle from pump and wheel well.

2-22. TOWING.

Tools Required

Figure |PartNumber |Nomenclature [Useand
& Index Application
No.
MB-4 Tow tractor Tow airplane.
2-1 215-00250-1 |Nose gear Ensure positive
downlock pin lock of nose gear in
down position.
2-1 215-00255-12 | Wingfold support [Support wing
struts (2) outer panel when
folded.
2-1 215-00265-5 |Main gear Ensure positive
downlocks (2) lock of main gears
in down position.
2-8 62A122J1  |Towbar NT-4 Connect airplane
to tow tractor.
2.7 Local Arresting hook Support arresting
fabrication support assembly |gear hook when

engine removal
access (5222-3)is
removed.

2-23. PRECAUTIONS. To prevent injury to personnel
and damage to airplane or equipment, the following
precautions shall be observed during all towing
operations:

a. After extensive taxiing, brakes and wheels may
be extremely hot. Hot brakes and wheels are
dangerous. Stay clear of airplane for 45 to 60
minutes if a hot-brake condition is suspected.

" b. Do not tow airplane without a qualified person
in cockpit to operate brakes.

c. Ensure that brake system is operational.

d. Never tow airplane with engine operating.

e. Do not tow airplane faster than normal walk (3
to 5 miles per hour). Avoid quick stops and starts.

f. Check main and nose gear downlocks for proper
installation before towing.

g. Ensure that exterior canopy release handle is
locked in stowed position before closing canopy.

h. Close canopy if high surface winds are
prevalent.

2-24
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i. If wings are folded, ensure wingfold support
struts are installed (paragraph 2-47).

j- Ensure that access panels in table 2-1 are
installed prior to towing.

k. Do not tow airplane if sump tank support truss
is removed.

l. Personnel shall stay clear of wheel wells of
moving airplane.

m. Ensure arresting gear hook is retracted before
towing airplane. Install arresting gear hook support
assembly (local fabrication, figure 2-7) if engine
removal access 5222-3 is removed.

‘n. Personnel shall not ride on the outside of the
airplane.

o. Ensure applicable ground handling safety
equipment, protective covers, and air plugs are
properly installed (figures 2-1 and 2-3).

p. Check that ejection controls safety handle is in
down - locked position and that ejection seat prime
initiator and interior canopy jettison initiator safety
pins are installed.

q. Prior to towing airplane, visually check nose
and main landing gear struts and tires for obvious
incorrect inflation.

r. Ensure boardline steps are open and extended
to allow emergency egress.

Ensure all personnel are familiar with
safety precautions outlined in T.O. 00-25-
172, AFOSH Standard 127-66, and AFR
60-11.

2-24. TOWING PROCEDURE.

a. Disconnect towbar from tow tractor before
connecting towbar to airplane.

b. Connect towbar to nosewheel tow fittings
(figure 2-8).

: CAUTION :

Towing team supervisor shall ensure that
tow tractor operator is fully qualified and
understands the requirement to approach
towbar very slowly, exercising extreme
caution not to bump towbar.

¢. Carefully connect towbar to tractor.
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d. Check that brake hydraulic pressure is
available as follows:

(1) Check that utility accumulator page (Sta-
tion §) indicates a minimum of 2,300 psi. If pres-
sure indication is less than 2,300 psi, hydraulically
charge accumulator using hydraulic hand pump.
Connect static ground wire in accordance with
T.0. 00-25-172.

CAUTION

If the emergency brake accumulator
(Station 7) is dumped, emergency
brake will not be available until an
engine start or external hydraulic
power is applied to PC-2 hydraulic
system. .

NOTE

The utility brake accumulator may be
hydraulically charged separate from
other system accumulators by dump-
ing emergency and reservoir accumu-
lators hydraulic pressure in accor-
dance with paragraph 8-46 and then
holding the accumulator test switch in
the DUMP position while operating
the hand pump.

e.Remove tiedowns and disconnect static
ground wire.

CAUTION

Ensure that lap belts are in the seat
and not hanging over edge of seat, as
damage to seat and/or console may
result.

f. Before moving airplane, station a qualified
person in cockpit to operate brakes. Station
observer where best able to observe complete tow-
ing operation. If moving airplane in congested
area, additional observers shall be stationed at each
wingtip .and at tail section area.

g. [Ensure that brake anti-skid switch is in
""BRAKE ACCUM and battery switch is in OFF.

-~ h. Remove wheel chocks and place on tow
" tractor.

226 Change 31

CAUTION

Never operate airplane brakes during
towing operation except on command
of tow tractor eperator or observers.
Brake pressure is limited to approxi-
mately four brake applications from
the utility brake system. A shutoff
valve is installed downstream of the
utility brake accumulator to prevent
bleed down of hydraulic pressure. To
use utility brake accumulator pres-
sure, the valve must be opened by
placing anti-skid switch in BRAKE
ACCUM and battery switch in BATT.

i.  If required during towing, operate emer-
gency brake system by pulling aft and holding
EMERG BRAKE handle located on left console.

J. If required during towing, operate utility
brake system as follows:

CAUTION

To preserve battery power and pre-
vent loss of utility brake accumulator
pressure, leave battery switch in OFF
except when brakes are required.

With brake anti-skid switch in BRAKE ACCUM,
place battery switch in BATT and depress and hold
left and right brake pedals.

NOTE .

The arresting gear hook may be used
for emergency rearward towing in
snow,.sand, or mud. Any safe means
of attaching chain or cable between
hook and tractor may be used.
Towbar may be installed and used to
steer airplane.

k. Tow airplane to new location. Stop airplane
approximately 1 foot from desired parking location
and perform the inspection in accordance with T.O.
4T-1-3.  Move airplane to parking location and com-
plete inspection.

. Park and secure airplane (paragraph 2-11).

m. If airplane is not to be flown within 1 hour,
dump emergency accumulators. -

n. Place brake anti-skid and battery switches
in OFF,



ag. Service airplane with fuel (paragraph 3-66).

ah. Start and operate engine (paragraph 2-51).

Check the following during engine operation:

1. Fuel and hydraulic leaks

2. Hydraulic pressure

3. Fuel quantity

4, Engine fuel controls

5. Operation of systems listed in step ag.

6. Control (bleed) air system pressure in

accordance with T.O. 1A-7D-2-3.

ai. Shut down engine.

aj. Close all opened accesses.

22-25. WING FORWARD ATTACH LINK

REMOVAL AND INSTALLATION.

Tools Required

Figure
& Index

No.

Part Number

Nomenclature

Use and
Application

215-00211-1

215-00835-1

Sling assembly,
wing hoisting

Guide, wing
forward attach
boit

Hoist, overhead or

Relieve load on
wing forward
attach links.

Align holes in
forward wing
attach lugs with
mating holes in
attach links.

Use in conjunction

crane, 5,000- with sling assem-
pound capacity bly to relieve load
on wing attach
links.
NOTE

This procedure is applicable for removal
and installation of both left and right wing
forward attach links.

T.0.1A-7D-21
22-26. REMOVAL. (See figure 22-6.)

a. Open access 3113-10 for removal of left attach
link and access 4113-10 for removal of right attach
link.

NOTE

Identify washer(s) removed from upper and
lower link attach bolts for reinstallation in
same location.

b. Remove nut (1) and washers (2) from bolt (3).
Do not remove bolt.

c. Open aft hoist accesses 3133-5 and 4133-5.

d. Connect wing hoisting sling to overhead hoist
and attach sling to forward and aft wing hoisting
lugs as shown in figure 2-11.

e. Adjust sling for proper center of gravity by
placing sixth link (painted black) from aft swivel in
the top of the adjuster.

To prevent damage to airframe structure
and systems components, do not remove
both forward wing attach links at the
same time (one link shall be installed at
all times).

f. Take up slack in hoist sling sufficiently to
relieve load on wing attach link and remove bolt (3).
Maintain the no load condition with hoist.

g. Open access 1132-1 for removal of left attach
link and access 2132-1 for removal of right attach
link.-

h. Remove nut (4), washers (5), and bolt (6).

i. Remove link (7) from airplane.

22-27. INSTALLATION. (See figure 22-6.) Inspect link
for bearing displacement and freedom of movement.

If bearing is displaced/or movement restricted.

a. Remove displaced bearings.

Change 46 22.27
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FORWARD WING
ATTACH POINT

FS 375 BULKHEAD

=

RIGHT SIDE SHOWN, LEFT SIDE OPPOSITE

ACCESS 411310
ACCESS 3113-10 OPPOSITE

Nut

Washer

Bolt

Nut

Washer

Bolt

. Wing attach hink

NoUaWLN -

01D176-08-73

Figure 22-6. Wing Forward Attach Link Removal and Installation

b. Inspect bearing hole in link for corrosion,
cracks, or damage using dye penetrant or eddy
current NDI methods in accordance with T.O. 1A-
7D-36. Minor abrasions and scouring can be
 removed using a crocus cloth.

c. Inspect bearings for corrosion, galling/scoring,
excessive looseness, or binding (Reference T.O.
44B-2-2). Stiff/frozen bearings may be loosened by
using a light penetrating oil in accordance with
VV-P-216B, Type 1, or equivalent. Bearings that do
not pass this inspection or cannot be worked free
must be replaced.

" d. Reinstall old bearing or install a new bearing,

Heim Part No. NAG-9, using MIL-R-46082A, Type
1, retdining compound to provide a press fit. Insure
mating surfaces are cleaned prior to installing
bearing. -

e. Groove stake bearing using tool in accordance
with T.O. 1A-7D-3, Appendix F. Insure proper
staking forces/torque valves are used during the
staking operation.

22-28 Change 46

f. Seal outside of bearing race/link interface with
MIL-S-8802 or MIL-S-81733 sealing compound.

g. Refinish link in accordance with T.O.
1A-7D-23.

h. Place link (7) in position for installation.

i. Wipe shank of bolt (6) with a thin coat of MIL-C-
16173 Grade 2 corrosion-preventive compound.
Install bolt, washers (5), and nut (4) and secure with
cotter pin.

j- Using bolt guide, install bolt (3), washers (2),
and nut (1) and secure with cotter pin. ’

k. Remove wing hoisting sling and hoist as
required.

l. Close accesses 1132-1, 2132-1, 3113-10, 3133-5,
4113-10, and 4133-5 as applicable.
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For wind velocities in excess of 60
n knots, use tiedowns 1 through 4.

” n
!

AIRPLANE TIEDOWN PATTERN

4
ve(
© HO -
NOSE GEAR TIEDOWN ' WINGFOLD ARRESTING GEAR
POINT TIEDOWN POINT ’ TIEDOWN POINT

010007 12~ 71

Figure 2-9. Mooring Points :
2-29
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2-27. MOORING (WIND 45 TO 59 KNOTS).

NOTE

This procedure is applicable when forecasted
wind velocity is from 45 to 59 knots under

normal ramp conditions.
a. Ensure that airplane has full internal fuel load.

b. Ensure that airplane is properly parked and that
protective covers and static ground are installed
(paragraph 2-11).

c. Chock nose and both main gear wheels and
interconnect chocks from front to rear of wheels.

NOTE

The following procedures is an authorized
alternate method for wind 45 to 59 knots.

d. Ensure that airplane has full internal fuel load.

e. Position airplane to utilize existing tledown facilities.
Head airplane into wind if possible.

f. Ensure that airplane is properly parked and that
l protective covers and static ground are installed (paragraph
2-11).

8. Check nose and main gear wheels and interconnect
chocks from front to rear of each wheel.

2-28. MOORING (WIND 60 KNOTS OR ABOVE). -

NOTE

Normally the airplane should be hangared or

* evacuated when winds above 60 knots are
forecast. This procedure is applicable when
wind velocity of 60 knots or more is forecast
and .operating: conditions prevent hanganng
or evacuauon nf the anrplane

“"'r;é,fhat:"airpla'n'e has.f'ul'l internal fuel load.

b. Posmon alrplane to utilize existing tiedown -

faulmes Head alrplane into-wind if possible.

c. Ensurc that alrplane is properlv parked and that
protective covers and static -ground are installed
(paragraph 2 2-11).

2-30 Change 17
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d. Check nose und main  gear wheeis and
interconnect chocks from front to rear of each wheel.

e. Fold wings and nstall wingfold support struts
(paragraph 2-47). Maximum crosswind with wings
folded and support struts installed is 100 knots.

f. Auach tuedowns between each (left and right)
wingfold tiedown ring. nose gear tiedown ring. and
arresting gear and rump mooring points (figure 2-9).

g. Tighten and secure tiedowns.

2-29. MOORING (WIND 25 KNOTS OR MORE
WITH ICY RAMPS).

a. Park/chock and moor the airplane in accordance
with instructions in paragraph 2-28.

2-29A. MOORING (WIND UP TO 75 KNOTS,
ALTERNATE PROCEDURE).

NOTE

This procedure is applicable when forecasted
wind velocity is from 0 to 75 knots under
normal ramp conditions.

a. [Insure airplane has full internal fuel load.

b. Insure that airplane is properly parked and that
protective covers and static ground are installed (paragraph
2-11).

¢. Insure wings are spread.

d. Attach tiedown at nose gear tiedown ring.

€. Chock both main gear wheels and mterconnect
chocks from front to rear of wheels.

2-298. MOORING (WINDS UP TO 256 KNOTS
WITHICY RAMPS, ALTERNATE PROCEDURE)

o NOTE

. This procedure is applwable ‘when forecasted
wind velocity is from 0 to 25 knots under
icy ramp condmons LT

a. Park/chock and mioor the airplane in accordance
with instructions in paragraph 2-29A.
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Table 2-2. Airplane Tiedown Materials

T.0. 1A-7D-2-1

Type of Material

Diameter Size

Tensile Strength

Stainless steel cable, 6 X 19
Manila rope
Nylon rope

TD-1A tiedown chain assembly

7/16 inch
1-1/2 inches

1 inch

16,300 pounds
18,500 pounds
18,300 pounds

16,000 pounds

Change 16
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2-30. JACKING.

WARNING

The maximum safe wind velocity for
outside jacking of A-TD aircraft (with
empty or full fuel loads) is 15 mph.

2-31. PRECAUTIONS.

a. Do not walk or climb on tail sections while
airplane is on jacks unless nose section has been tied
down.

b. If external hydraulic and electrical power are
to be applied, open speed brake control circuit
breaker CB307 in right avionic compartment.

¢. Do not jack airplane or landing gear at any

point except wind and fuselage jack points on main

and nose landing gear jack points.

d. Ensure that access panel restrictions are
observed (table 2-3).

e. If necessary to jack airplane with external
stores installed, stores will be loaded symmetrically
or lightly loaded side of airplane shall be tied down.

f. To ensure a mechanical lock in event of jack
hydraulic failure, turn locking collar by hand and
keep just above locked position as airplane is raised
and lowered.

CAUTION

To prevent possible damage to airplane,
ensure arresting gear hook is retracted
or arresting gear hook support assem-
bly is installed before jacking or lower-
ing airplane.

g. Install arresting gear hook support assembly
(local fabrication, figure 2-7) if engine removal
access 5222-3 is removed.

WARNING

If landing gear handle is moved while
airplane is supported jacks, gear may
unlock and collapse when airplane is
lowered and downlocks removed. Gear
must be completely cycled before low-
ering airplane to ensure it is locked in
down position.

h. When jacking airplane for operational check-
out of landing gear, the entire airplane shall be

T.0. 1A-7D-2-1

jacked clear of the parking surface. Partial jacking
to cycle one gear may result in unlocking gears
which contact parking surface (even though
downlocks are installed) and subsequent collapse of
unlocked gears when downlocks are removed.

i. Observe ground clearances (table 2-4) and
ensure that jack point limit load for each jacking
operation does not exceed maximum limits (table 2-
5). Determine jack point reactions from weight and
c.g. data in weight and balance handbook T.O. 1-1B-
40 or from table 2-6.

j- If airplane is to be leveled, refer to specific
jacking procedures for leveling (paragraph 2-35).

k. Ensure that main gear wheel chocks are in
position during nose gear and nose section jacking.

WARNING

To Prevent catastrophic failure and
damage to airplane, do not unscrew
(extend) jack extension screw more
than 4 inches on the 17-ton Regent :
fuselage nose jack or more than 18
inches on the 20-ton Columbus wing
jack. (Refer to T.0. 35A2-2-76-1 and
T.O. 35A2-2-54-1, respectively). '

l. Do not exceed jackscrew extension limits
specified in applicable 35A2 series technical manual.

Table 2-3. Access Panel Restrictions During
Jacking Operation

CAUTION

To prevent structural damage to air-
plane, the following access panels
shall be installed (with all fasteners)
before jacking airplane.

Jacking Nose Gear

These access panel restrictions apply when jack- .

ing at nose gear shock strut jack point.

1123 212341
or 212392
2123-111
1222-5
12226
1222-6-1

N e i .

s aano T

:
4
b
T
X
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Table 2-3. Access Panel Restrictions During
Jacking Operation - Continued

122263
122211
2212-6
2212-10
5122-4
5122-62
5132-1
51331
6122-4
6122-5
6132-1
61331

- 6222-1 or

6222-3

Jacking Nose Section or Complete Airplane

These access panel restrictions apply when jack-
ing at forward fuselage or wing jack points.

~ 1123-1 “or 212341
© 212392
2123-111

or 2222-4-

or 6222-3

Table 2-3. Access Panel Restrictions During
Jacking Operation - Continued

T 20-12928 - 12225
1a0 122281 -1222-6
T -1222.9 or -12226-1
1 .. 122210 122263
-1222-11

If nose gear is installed, the following panels
must be installed:

~1222-5

- 22126
-2212-10 or 12226
- 1222-6-1
-1222-6-3
- 122211
NOTE

Access panels 1222-6 and 1222-8 may
be removed simultaneously while air-
plane is on jacks if 2212-6, 2212-10,
anq/2222-4. are installed. ;

30MM Gun Pod Boresight |

1123-1 6132-1 "

2123-9 -6133-1

22126 62221

2212-10 6222-3

2922.4 122281

5122-4 12229

5122-6 12225

51321 1222.6

5133-1 122261

6122-4 1222-11

6122-5 # A1051083-1 (Tail
Cone)

2-32 . Change 34
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1Airplanes through AF69-6196

2Airplanes AF69-6197 and subsequent
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Table 2-4. Airplane Jacking Clearances

Jack Points Ground Clearance (inches) Shock Strut Condition Jack Part Number

Minimum Maximum

Forward fuselage 275 51.6  Fully compressed and fully 3961
extended

Wing 76.7 95.0  Fully compressed and fully 64135484
extended

Main landing gear 8.9 142 Normal static strut 374D1001
extension

Nose landing gear 6.2 10.6  Normal static strut 53D220-20
extension

Table 2-5. Jack Load Configurations

Nose Gear Main Gear (tach) Forward Fuselage Wings (Each)

Jack Point Limit Load (Pounds) R

23,552 18,000 ‘ 12,945 11,120

.

CAUTION :

These are structural limit loads for jack
points and must not be exceeded.

2-32. JACKING MAIN GEAR (See figure 2-10.) : CAUTION

Do not jack main gear if jack point reaction
exceeds 18,000 pounds per wheel. If jacking
airplane with external stores installed, stores
shall be loaded symmetrically or the lightly

Tools Required
loaded side shall be tied down.

", Figure |Part Number Nomenclature  Use and a. Determine jack point reaction from table 2-6

& Index Application

No. or T.O. 1-1B-40.

: b. Install chocks fore and aft of opposite main gear
2-10 374D1001 15-ton jack Raise main gear. and nose gear.
B el e s
42D6594-2 Wheel chocks (2 |Prevent airplane . . . .
setsy 7 |from moving c. Position axle jack under main gear jack pad.
| during jacking.
. d. Rotate screw jack until it seats against jack pad.

Change 3 .2:33
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e. Tighten jack hydraulic shutoff valve.

f. Apply jacking pressure until wheel clears the
ground. Ensure that jack remains level throughout
jacking operation.

g Perform necessary maintenance.

h. Loosen jack hydraulic shutoff valve and lower
airplane slowly.

i. Remove jack.
J- Install main gear wheel chocks.

2-33. JACKING NOSE GEAR. (See figure 2-10.)

Tools Required

Figure |Part Number Nomenclature Use and
& Index Application
No.
42D6594-2 Wheel chocks (2 |Prevent airplane

sets) from moving
during jacking.
2-10 53D22020

5-ton jack Raise nose gear.

I CAUTION :

Ensure that required structural access panels
are installed (table 2-3).

Ensure main gear wheel chocks are in
position during nose gear jacking.

Do not jack nose gear if jack point reaction
exceeds 23,552 pounds. If jacking airplane
with external stores installed, stores shall be
loaded symmetrically or lightly loaded Slde )
shall be tied down. ‘

a. Determine jack point reaction from table 2-6
or T.O. 1-1B-40.

b. Install main gear wheel chocks.

c. Position nose gear jack under axle jack point
and seat screw jack on jack point.

d. Tighten jack hydraulic shutoff valve.

234 Change 26 L , A

e. Apply jacking pressure until wheel clears the
ground. Ensure that jack remains level throughout
Jjacking operation.

- f. Accomplish required maintenance.

g. Loosen jack hydraulic shutoff valve and slowly
lower airplane.

h. Remove jack.

2-34. JACKING NOSE SECTION. (See figure 2-10.)

Tools Required

Figure |Part Number Nomenclature Use and

& Index Application

No.

2-10 7225123-10 Airplane jacking |Adapt jack to
(Oklahoma City  {pad airplane.
ALC)

2-10 3961 (Regent Mfg. [17-ton jack Raise airplane

Co.)

42D6594-2

Wheel chocks (2
sets)

nose section.

Prevent airplane
from moving

during jacking.

CAUTION

Ensure that required structural access panels
are installed (table 2-3).

LA

Ensure main gear wheel chocks are in
position during nose section jacking.

Do not jack nose section if forward fuselage
Jack point reaction exceeds 12,945 pounds. If
external stores are installed, stores shall be
loaded symmetrically or lightly loaded side
shall be tied down.

a. Determine Jjack point reaction from table 2-6
or T.O. 1-1B-40.

b. Position main gear wheel chocks to allow forward
and AFT rotation of main gear wheels during jacking and
lowering of aircraft nose section.

R—
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8.9 IN;HES i 14.6 INCHES
i 7
.62 'N@LE i 10.6 INCHES
b snow

FLAT TIRE RADIUS

TIRE CLEARANCES

FS 347.41

GROUND CLEARANCE
FOK ROTATING TIRES

O

SEE DETAIL A
SEE DETAIL B
SEE DETAIL C
Vo —
)/ - JACK PAD
- L P
; - R
>3 .- FUSELAGE ~
D/ N> ~ JACK POINT -
17-TON
5-TON AXLE JACK FUSELAGE JACK

L4

DETAIL. A

NOSE GEAR JACKING

Position 5-ton axle jack under

- . nose gear integral jack pad and
“:! jack airplane until nose gear ;
T tires clear the ground. 2

- A /
/WHEEL CHOCKS

DETAIL 8

NOSE SECTION JACKING

Install jack pad on fuselage
‘jack point, position 17-ton
jack under jack pad, and jack
airplane until nosw.gear tires
clear the ground. # ; .

011008 - U1 V3~ 71
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DETAIL C

MAIN GEAR JACKING

MAIN GEAR INTEGRAL
JACK PAD

CAUTION

Ensure that opposite main
gear is chocked to prevent
airplane rolling.

Position 15—ton axle jack under main
gear integral jack pad and jack air-
plane until tire clears the ground.

AIRPLANE JACKING

Install jack pads on wing jack points and position 20—ton
wing jacks under jack pads. Install nose section jack-

ing equipment (detail B), and jack airplane evenly until
nose and main gear tires clear the ground.

FS514.39

WING JACKING POINT

Ground clearance
for rotating tires
or cycling gear

(R
N
SRR

01D008—02- 03—-68

' figufe 2-10. Airplane Jacking (Sheet 2) -




¢. Install fuselage jack pad.

WARNING

To prevent catastrophic jack failure
and damage to airplane, do not
unscrew (extend) jack extension screw
more than 4 inches.

d. Position 17-ton jack under jack pad with tri-
pod leg forward and adjust screw jack until seated
on jack pad.

e. Tighten jack hydraulic shutoff valve.

f.  Apply jacking pressure and simultaneously
tighten locking collar. When spring-loaded casters
of jack are depressed, ensure that all three legs of
jack are level.

g. Apply jacking pressure until nosewheels
clear the ground and are free to rotate.

o

h.” Perform necessary maintenance.

CAUTION

Rate of airplane descent is propor-
tional to shutoff valve opening. To pre-
vent excessive rate of descent, do not
open shutoff valve more than two full
turns.

Do not remove locking collar from
hydraulic ram.

i. To lower airplane, apply jacking pressure to
slightly raise jack and loosen locking collar. Loosen
jack hydraulic shutoff valve to slowly lower air-
plane. Keep locking collar just above locked posi-
tion during lowering.

T.0. 1A-7D-2-1
j.  Remove jack.

k. Remove jack pad.

2-35. JACKING AIRPLANE. (See figure 2-10.)

Tools Required

Figure
& In-
dex Part Use and
No. Number |[Nomenclature Application
2-10 7225123-10 |Jack pads (3) Adapt jack to air-
(Oklahoma : plane
City
ALC)
2-10 3961 (Regent|17-ton jack Raise airplane

Mfg. Co.

2-10 64J35484 20-ton jack (2) Raise airplane

Local Skid plates (4) Allow main land-
fabrication ing gear to assume
or 7727552 normal position
(Oklahoma when airplane is
City ALC) lowered

2-36. To jack airplane using fuselage and wing
jack points, proceed as follows. .

CAUTION

Do not jack airplane if jack point reae-
tion exceeds 12,945 pounds for fuse-
lage jack point or 11,120 pounds for a
wing jack point. If ]ackmg with exter-
nal stores installed, stores shall be
loaded symmetrically.

Ensure that required structural access
panels are installed (table 2-3).

N

Ensure speed brake circuit breaker
CB307 is open to avoid inadvertent
extension of speed brake.

a. Determine jack point reactions from table 2-
6 per T.O. 1-1B-40.

Change 32 2.37
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b. Open access 2232-1 and open speed brake
circuit breaker CB307.

c. Install wing and fuselage jack pads.

d. If airplane is to be jacked for leveling, proceed
to step e. If leveling is not required, jack airplane as

follows:

To prevent catastrophic jack failure and
damage to airplane, do not unscrew (extend)
the jack extension screw more than 4 inches
on the 17-ton Regent fuselage nose jack or
more than 18 inches on the 20-ton Columbus
wing jack. -

1. Position jack under fuselage jack pad with
tripod leg forward. Seat jack on jack pad.

NOTE

Depending on shock strut extension, fuselage
jack point must normally be raised 4 to 6
inches before seating wing jacks- to ensure
that all wheels clear the ground
simultaneously.

2. 'Raise fuselage jack until fuselage jack point is
approximately 44 inches below wing jack points.
Ensure that jack legs are firmly positioned.

3, Position wing jack‘s under wing jack pads.
Seat jacks on jack pads.

It is imperative that the airplane remain in
the same longitudinal and lateral attitude -
during jacking. Attitude change after all three
jacks are seated will cause the fuselage jack to
lean or fall, resulting in damage to alrplane
and/or injury to personnel.

4. Raise all 3 jacks equally. tightening locking
collars while jacking. Ensure that jack legs are firmly
“positioned throughout jacking operation. Jack until
lowest wheel clears ground 2 or 3 inches.

T

1;“,
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e. Jack airplane for leveling as follows:

To prevent catastrophic jack failure and
damage to airplane, do not unscrew (extend)
the jack extension screw more than 4 inches
on the 17-ton Regent fuselage nose jack or
more than 18 inches on the 20-ton Columbus
wing jack.

NOTE "
Use spirit level indications to determine
airplane attitude.

1. Position wing jack under low side wing jack
pad. Seat jack on jack pad.

2. Jack low wing until airplane is level laterally.

3. Position wing jack under opposite wing _|ack
pad. Seat jack on jack pad.

4. Raise wing jacks evenly until airplane is level
laterally and longitudinally. Tighten lockmg collars
while jacking and ensure that jack legs remain firmly
seated on ground.

5. If further jacking is not requxred accompllsh
required maintenance. If airplane must be _]acked
clear of ground, continue with substep 6.

6. Using suuable rope, tie up nose gear to.
prevent strut extensxbn ‘when airplane,is jacked.

7. Posmon fuselage Jjack -under jackwpad. w1th
tripod leg forward. Seat jack on jack pad.

It is imperative that thgsgirplane remain in
the same longitudinal and lateral ‘attitude
during jacking. Attitude change after all three
jacks are seated will cause the fuselage jack to
lean or fall. resulting in damage to airplane
and/or injury to personnel. :

8. Raise all three jacks equally, tightening
locking' collars while jacking. Ensure jack legs are

239
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firmly seated and level condition is maintained. Raise
airplane until wheels clear ground approximately .2 or
3 inches. or until applicable maintenance can be
accomplished.

f. Accomplished required maintenance.

(eamnc )

If landing gear handle is moved while
airplane is supported by jacks. gear may
unlock and collapse when airplane is lowered
and downlocks removed. Gear must be
cycled before lowering airplane to ensure it is
locked in down position.

g- To ensure gear is locked in down position,
perform the following;

1. Connect external electrical power (paragraph
1-28).
2. Connect external hydraulié power (paragraph
1-34).
“*3: "Remove downlocks and cycle gear by
performing hydraulic flow requirement for Iandm/g
gear retraction (T.O. 1A-7D-2-7).

4. Ensure that down-and-locked indication exists
for all gears and gear handle is in WHLS DOWN.

5. Install main and nose gear downlocks.

6. Disconnect external electﬁéﬂ_ power (paragraph
1.28). ‘ '

- 7. Disconnect external hydraulicpower (paragraph
1-34).

h. Before Iowermg airplane, check that main and
nose gear downlocks are properI) .installed.

i. Position skid plates (paragraph-=2-50) under main
gear wheels before lowering airplane.

l WARNING I

It is imperative that the a:rplane remain in
the same longitudinal and lajgral attitude
when lowering from jacks. A;ptude change
will cause the fuselage jack ‘to lean or fall,
resulting in damage to airplane and/or i injury
_to personnel.

2-40 ~ Change 17

N G AR G o

B
“of ulrpl.mc descent is proportional to
toff-valve opening. To prevent excessive
rate of descent. do not open shutoff valve
more than two full turns.

Do not  remove collar  from
hydraulic ram.

locking

J. To lower airplane. apply jacking pressure to
loosen locking collars. open jack hydraulic shutoff
valves, and lower airplane slowly and evenly. Keep
locking collars just above locked position during
lowering.

k. Remove jacks and jack pads.

I If installed. remove rope restraint from nose gear
strut,

m. Close speed brake circuit breaker CB307.

n. Close access 2232-1.

o. Roll airplane off skid plates and remove skid
plates.

p. Install main gear wheel chocks.

2-37. JACKING AIRPLANE FOR WEIGHING.

Tools Required

Figure |Part Number Nomenclature Use and
& Index | - Application
No.

f,i

2-10 7225123-10

Jack pads (3)
(Oklahoma Cnty

Adapt weighing
kit load cells to

ALC) siep g mfun o ey s oo | girplane jack
s points.
2-10 3961 (Regent Mfg. [17-ton j:::k‘ N Raise airplane at
Co.) . fuselage jack
point.

2-10 164J35484 20-ton jack (2) Raise airplane at

wing jack points.

Local fabrication |Skid plates (4) Allow main

or 7727552 landing gear to

(Oklahoma City remain in

ALC) normal position
during shock
strut servicing
and lowering °

: . i airplane.
2-12° 71628 (Millers Falls |Level and plumb |Level airplane.
Co) - set
Type C-1 Electronic Weigh airplane.

weighing kit




‘Ensurc that required structural access panels
are installed (table 2-3).

a. Prepare airplane for weighing in accordance with
T.O. 1-1B-40 (for airplane being weighed) and T.O.
1A-7D-5.

NOTE

To minimize the possible development of an
unstable condition during jacking. the
airplane should be positioned in the most
level hangar area available.

b. Position airplane in hangar for weighing.

c. Observe airplane jacking safety precautions
(paragraph 2-31) as applicable.

‘ WARNING l

To prevent possible structural damage to
airplane and injury to personnel and to
ensure accurate weighing results, the airplane
must be lével when lifting begins and remain
level throughout the entire jacking and
lowering operations.

NOTE

To check airplane longitudinal levelness,
place a spirit level or inclinometer on the
longitudinal leveling lugs. To check airplane
lateral levelness, place a spirit level or
inclinometer on the lateral leveling lugs. For
leveling lug locations, see figure 2-12.

d. Open access 2232-1 (right avionic compartment)

and open speed brake circuit breaker CB307.

NOTE

Leveling of the airplane before jacking may
be accomplished by cither one of two
methods: The airplane may be leveled on
wheels by inflating/deflating the main and
nose gear struts or leveled with wing jacks
before jacking entire airplane. To level
airplane on wheels for weighing on jacks,
perform step e. To level airplane with wing
jacks for weighing on jacks, perform step f.

g
EIRF- ol d
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e. Level airplane on wheels for weighing on jacks
as follows:

1. Position skid plates under main pear wheels.

2. Fully extend main gear shock struts. Refer to
paragraph 3-13 for strut inflation.

3. Check airplane lateral levelness. If required,
deflate the . appropriate main gear strut to level
airplane laterally.

4. Check airplane longitudinal levelness. If
required, deflate/inflate nose gear strut to level
airplane longitudinally.

5. Using a suitable rope. tie up nose gear to
prevent strut extension when airplane is jacked.

NOTE

When using GEC scale, FSN 6670-01-
226-1097, to weigh airplane, use locally
manufactured fuselage jack pad to preclude
removal of Doppler radome. : '

6. Install wing and fuselage jack pads.

To prevent possible damage to airplane and
Joad cells, ensure that load cells are properly
mated with jacks using adapters supplied -
with weighing kit.

7. Install electronic load cells on wing and

fuselage jacks.

To prevent possible damage to airplane and to

ensure proper operation of load cells, ensure

that each jack pad is centered in the load cell

cup and that each jack leg is seated evenly and

firmly on hangar floor before, during, and G
- after jacking. e

8. Position jacks under jack pads and jack until
each pad is seated in load cell qup. Reposition jacks
as required to center jack pads in load cell cups and
seat jack legs evenly on floor.

9. Check levelness of airplane. Airplane should
still be level.

Change 39 2-41
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To prevent induced side loads on load cells
and possible damage to airplane resulting
from an unevenly seated jack, it is imperative
that the airplune remain completely level
during all jacking. weighing. and lowering
operations,

10. Jack airplane evenly, maintaining level
attitude. until main and nose gear tires are clear of
floor.

1. Weigh airplane in accordance with T.O.
1-1B-40 (for airplane being weighed) and T.O.
1A-7D-5.

12. Lower airplane evenly, maintaining level
attitude, "ntil load cells are clear of jack pads.

13. Remove jack pads from airplane and load
cells from jacks.

14. Remove rope from nose gear and service
landing gear struts as required.

15. Close speed brake circuit breaker CB307.
16. Close access 2232-1.

f. Level airplane with wing jacks for weighing on
jacks as follows.

NOTE

The greater the distance an airplane must be
lifted with jacks, the more unstable the
condition becomes. Therefore, the leveling
and jacking procedure contained in step e is
preferred due to the minimum distance the
airplane must be lifted for the wheels to clear
the floor. However, the same weighing results
can be obtained using the following
procedure but the airplane must be lifted a
greater distance for the wheels to clear the
floor.

1. Install wing and fuselage jack pads.

To prevent possible damage to sirplane and
load cells, ensure that load cells are properly -
mated with jacks using adapters supplied
with weighing kit.
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2. Install electronic load cells on wing Jacks only
at this time.

3. Check airplane lateral levelness. If airplane is
not laterally level. perform steps 4, 5. 7 and
subsequent. If airplane is laterally level, omit steps 4
and 5 and perform step 6 and subsequent.

To prevent possible damage to airplane and
to ensure proper operation of load cells,
ensure that each jack pad is centered in the
load cell cup and that each jack leg is seated
evenly and firmly on hangar floor before,
during, and after jacking.

4. Position a wing jack under low side wing jack
pad and jack until pad is seated in load cell cup.
Reposition wing jack as required to center jack pad in
load cell cup and seat jack legs evenly on floor. Jack
wing jack until airplane is level laterally.

5. Position other wing jack under opposite wing
Jjack pad and jack until pad is seated in load cell cup.
Reposition jack as required to center jack pad in load
cell cup and seat jack legs evenly on floor.

6. Position wing jacks under wing jack pads and
Jack until each pad is seated in load cell cup.
Reposition wing jacks as required to center jack pads
in load cell cups and seat jack legs evenly on floor.

7. Jack wing jacks until airplane is level laterally
and longitudinally. If required, deflate/inflate nose
gear strut to level airplane longitudinally.

8. Install electronic load cell on fuselage jack.

9. Position fuselage jack under fuselage jack pad
and jack until jack pad is seated in load cell cup.
Reposmon fuselage ‘jack as requxred to center jack
pad in load cell cup and seat jack legs evenly on
floor. e

10. .Usipé a siiiuible rope, tie up nose gear to
prevent strut extension when airplane is jacked.

11. Check levelness of airplane. Airplane should
still be level.
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To prevent induced side loads on load cells
and possible damage to airplane resulting
from an unevenly seated jack, it is imperative
that the airplane remain completely level
during all jacking, weighing, and lowering
operations.

12. Jack airplane evenly, maintaining level
attitutde, until main and nose gear tires are clear of
floor.

13. Weigh airplane in accordance with T.O.
1-1B-40 (for airplane being weighed) and T.O.
1A-7D-5.

14. Lower airplane evenly, maintaining level
attitude, until load cells are clear of jack pads.

15. Remove jack pads from airplane and load
cells from jacks.

16. Remove rope from nose gear and close
speed brake circuit breaker CB307.

17. Close access 2232-1.

*
T

2-37'.1".. JACKING AND LEVELING FOR GPU-

5/A GUN POD BORESIGHT.
Tools Required

Figure |Part Number Nomenclature .#{Uss'and

& Index _“Application

No. :

210 |7225128-10 Jack pads (2) | Adapt jack to
airplane

2-10 64J35484 20-ton jack (2) | Raise airplane

2-12 GGG-L-211 Level (24-inch) | Laterally level
airplane

2-37.2. PRECAUTIONS. -

a. Do not walk or climb on aifplane, while airplane is
on jacks.

A
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b. Do not apply external hydraulic and electncal power
while airplane is on jacks.

¢. Do not jack airplane or landing gear at any pomt
except wing jack points.

d. Check that access panel restrictions are observed
(table 2-3).

e. Do not jack airplane or boresight with external stores
installed, except for captive carriage on fuselage stations
4 andfor § and gun pods on wing stations 3 and/or 6.

f. To ensure a mechanical lock in event of jack hydrau-
lic failure, turn locking collar by hand and keep just above
locked position as airplane is raised and lowered.

g. Do not jack airplane for boresight with engine re-
moved.

h. If wind is gusting above 8 knots jacking and bore-
sight must be accomplished indoors.

2-37.3. JACKING/LEVELING PROCEDURES.

To prevent possible damage to airplane, check
that arresting gear hook is retracted.

a. Check that main landing gear chocks are in position.
NOTE
Omit steps b. and c. if deflation of nose landing

gear shock strut is not required to align aucraft
with boresight board.

b. Very slowly deflate nose landing gear shock strut
(paragraph 3-14).

c. Check that nbse landing gear shock strut has bot-
tomed out, after deflating.

d. Open access 2232-1.

e. Place lateral spirit level on inboard and outboard
leveling pad (figure 2-12).

Change 22  2-42.1/(2-42.2 Blank)
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f. Check that airplane is level laterally.

NOTE

If airplane is laterally level, omit steps g.
through k. \

g. Install wing jack pad(s).

' WARNING I

If landing gear handle is moved while airplane
is supported by jack(s), landing gear may
unlock and collapse when airplane is lowered
and downlocks removed. Gear must be
completely cycled before lowering airplane
to ensure it is locked in down position.

Do not extend 20 ton jack extension more
than 18 inches (refer to T.0. 35A2-2-76-1
and T.0. 35A2-254-1 respectively).

h. Position wing jack(s) under wing jack pad(s). Seat
wing jack(s) on jack pad(s) with one tripod leg positioned
forward.

i. Check that jack(s) are pbsitioned.

l WARNING I

To prevent structural damage to airplane do
not jack main landing gear clear of ground
for leveling. i

j. Raise one or both jacks equally until airplane is
laterally level.

k. Check that jack(s) locking collar(s) is firmly seated.

1. Proceed with boresight procedure (refer to T.O.
1A-7D-2-13).

NOTE

Accomplish steps m. through q. after comple-
tion of boresight.

m. Check-that panel restriction has been maintained.

. n. Lower airplane, lower jack(s) until jack(s) clear
jack(s) pad.

o. Remove jack pad(s) from airplane.
p- Remove spirit level from right avionics bay.

q. (If applicable) service nose landing gear shock strut
(see paragraph 3-14).

2-38. HOISTING.

T.0.1A-7D-21

Tools Required

Figure |Part Number Nomenclature Use and
& Index Application
No.
MIL-M-7404 Maintenance Gain access to
stand B4-A top of airplane.
2-11 216-00210-28 or  [Airplane hoisting | Adapt hoist to

216-00210-1"

Local fabrication
or 7727582
{Oklahoma City
ALC)

sling
20-ton hoist

Skid plates (4)

airplane.
Raise airplane.

Allow main
landing gear to
assume normal
position when

airplane is
lowered.

'Airplanes through AF69-6196 except AF69-6189

2-39. Attach points are readily accessible through
center wing accesses. The airplane hoisting sling is
attached by quick-release pins and is capable of
lifting 36,000 pounds.

2-40. HOISTING AIRPLANE. (Refer to table 2.7
and see figure 2-11.)

Maximum safe hoisting weight of the
airplane is 36,000 pounds.

Ensure that required structural access panels
are installed (table 2-7).

a. Open access 3133-5, 4133-5, 3113-10, and
4113-10.

b. Attach sling assembly to overhead hoist or
portable crane with a lifting capacity of 20 tons.

c. Hoist sling assembly into position above wing
and secure quick-release pins to wing lift lugs. Ensure
flathead pin is installed from aft side on forward sling
link assemblies.

Change 22 2-43
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d. Attach guy lines to each main gear and to nose
gear tiedown shackle to guide and stabilize airplane
during suspension.

|

The airplane has a normal noseup attitude
when suspended. Care shall be taken to
avoid bumping tail cone during hoisting.
Extension of arresting gear may prevent
tail cone damage.

e. With a person stationed at each guy line, carefully
hoist airplane.

f. Accomplish required maintenance.

Table 2-7. Access Pane! Restrictions
During Hoisting Operation

g- Position skid plates under main landing gear
wheels before wheels touch the ground.

h. With a person stationed at each guy line, carefully
lower the airplane to the ground.

i. Remove quick-release pins from wing lift lugs
and swing hoist assembly clear of airplane.

j- Close accesses 3133-5, 4133-5, 3113:10, and
4113-10.

k. Remove guy lines from nose and each main
landing gear.

Table 2-7. Access Panel Restrictions
During Hoisting Operation {continued)

To prevent structural damage to
airplane, the following access panels

shall be installed (with all fasteners)
before hoisting airplane.

112341 2123-4'
™ or 2123-9?
212311

'2212-6
2212-10 or

51224
5122-5
5122-6°
5132-1
5133-1
61224
6122-5

2222-4

6132-1

6133-1

6222-1 or 6222-3
1222-8 1222-5
1222-8-1 or 1222-6
1222-9 1222-6-1
1222-10 1222-6-3

1222-11

If nose gear is installed, the following panels must
be installed:

2212-6 1222-5
2212-10 1222-6
7 ™or 1222-6-1
‘ 1222-6-3
1222-11

'Airplanes through AF69-6196
?Airplanes AF69-6197 and subsequent
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Table 2-8. Engine Component Drainage Limits

Components Drained

Fluid

Allowable Leakage

NOTE

If the fuel master lever is left in ON, static fuel leakage may occur from the main fuel control
drive seal through the engine accessory seal overboard drain. This condition is considered

normal provided leakage is within limits with en

gine running as indicated. If leakage exceeds

allowable limits, refer to T.O. 1A-7D-2-5 for troubleshooting and corrective action.

Oil breather

CSD shaft seal drain/arresting gear overboard
bypass drain

LP fuel pump drain
HP fuel pump drain

Manual fuel control drain
Airflow control drain

Main fuel control drain®
Low-pressure governor drain?

Starter combustor drain

Starter combustor drain

Al

Engine combustor drain

Low-pressure cooling air duct

Rear-bypass duct and No. 1
bearing arcs

Oil

Oil

Fuel
Oil

Fuel
Fuel
Fuel
Oil

Fuel
Oil

Fuel
Oil
Fuel

Fuel

Oil

Oil vapor and wetness is permissible provided
oil consumption is within limits.

From CSD: 4 cc per hour

Combined leakage!

From 'engine: none
From pump: Combined leakage!

Combined leakage!
Combined leakage?

e
From engine; {nb

FYom control: 3 cc per minute

From engine: none
From governor: 3 c¢ per minute
‘.I

None

Starter runﬁipg: none
Shutdown: 25.cc

‘Engine runnigé: none

Normal shutdown: none
Wet shutdown: 675 cc

Oil vapor or drops are permissible provided
oil consumption is within limits.

After extended operation at idle, oil vapor or
drops out of the low pressure cooling air duct
is a characteristic of some engines and is not
considered cause. for rejection.

Oil puddling is permissible if oil consumption
limit is not exceeded.

‘Combined leakage from these componénts not to exceed 7 cc per minute.
2Components sl*are common manifold and must be isolated individually.




damage, excessive dirt contamination, corrosion, and evi-
dence of oil leakage.

7. While rotating compressor rotor, check compressor
vanes for damage, corrosion, and excess dirt contamination.

8. Spinner for dents, cracks, corrosion, and security.

o. If ambient temperature is 41°F or below, perform
the following:

1. Obtain wet or dew point and dry bulb tempera-
tures from aerology.

Engine operation ‘without air inlet screen in-
stalled must be authorized by the chief of
maintenance or his designated representative.

2. Using figure 2-16, determine if engine run can be
accomplished with air inlet screen installed.

3. Remove any water standing on ramp in area around
nose of airplane.

4. If engine operation is reqilired with screen remov-
ed on engine before T.O. 2J-TF41-532, pull pitot-heat
circuit breaker and place switch in PITOT-ENG. -

5. Monitor ambient air conditioning during engine
operation to insure that engine is not operated in a screen
icing environment with screen installed.

p. Install engine air inlet duct screen (figure 2-1).

To prevent damage to engine and airframe, en- ‘
sure inlet duct screen is free of damage. If -

damaged, refer to paragraph 2-60 for sllowable
repair criteria.

Care should be taken to avoid damage to radome
and lip of air inlet duct.

q. Check that gun gas purge door actuating cylinder is
connected to purge door.

“1. Check that LOX access door is clear of gun gas purge
door.

T.0. 1A-7D-21

s. Check and open circuit breakers in the left avionic
compartment as follows:

1. M61 gun control circuit breaker CB3111.
2. LG ACCUM HTR circuit breaker CB3213.

t. Check PC No. 1 hydraulic reservoir for quantity and
service, if required (paragraph 3-42).

u. Check PC No. 1 hydraulic filter for bypass popout

indicator.

If engine is started with wingfold support strut
handle in the latched position, the handle may
become jammed. If engine is started with han-
dle in the latched position, insure landing gear
handle is in WHLS DOWN position before
 placing flap handle in ISO to unlatch handle.

v. Ensure wingfold support strut handle is unlatched.

w. Check PC No. 3 hydraulic filter for bypass popout

indicator.

The transfer motive flow quick-disconnect
coupling must be connected before any en-
gine start, or fuel system damage may occur.

x. Check transfer motive flow quick-disconnect coup-
ling for proper installation.

y. Check the main low pressure fuel ﬁlter for bypass
popout indicator.

WARNING

To prevent dumping fuel on ramp and endanger-
ing airplane and personnel by fire hazard, insure
residual fuel holding tank is empty, before start-
ing the engine.
Ensure that fuel is not evident undemeath air-
craft prior to applying external electrical power
or starting engine.

z. Check engine drain lines, static ports, and engine

compartment cooling holes for excessive leakage (table
2-8), obstructions, and foreign material.

2:53
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NOSE LANDING GEAR CATAPULT
TENSION BAR SOCKET ASSEMBLY

/‘6“;4‘
/ g )/rg./
Wl
“ A A
7, WIRE ROPE ASSEMBLY
T RESTRAINT
GROUND ANCHOR
01D013—09 - o
- Figure 2-15. Engine Runup Restraint
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2-55. PREPARATION.

To prevent damage to equipment and
injury to personnel, steps a, d, e, f, g, h, j,
k, and 1, must be complied with prior to
performing any maintenance on the
aircraft.

a. Check the aircraft forms (AFTO Forms 781) for
discrepancies that may prevent the operation of the
engine or other systems.

NOTE

Check fuel quantity and service if required.
Keep engine ground runs and engine
runtime to a minimum. Maintenance
checks requiring engine operation should
be consolidated. '

b. Tow aireraft to designated runup area
(paragraph 2-22). When using AF32-19 sound
suppressor, ensure the aircraft is secure in
accordance with T.O. 33D4-6-387-21.

c. Install engine runup tiedown restraint (figure
2-15) as follows:

1. Place catapult tension bar socket assembly
retainer in open position by pressing release on side
of socket.

2. Insert forward end of cable assembly into
socket.

3. Release socket release mechanism to close
socket retainer.

4. Secure aircraft end of cable assembly to
ground anchor within 5° of fuselage centerline.

5. Move aircraft forward to remove slack from
tiedown restraint.

6. Install wheel chocks.

d. Check nose gear downlock for proper
installation (paragraph 2-3).

e. Check that left main gear up-and-locked switch
is open.
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f. Check left main gear downlock for proper
installation.

g. Check that the left main gear chock is installed.

h. Check that right main gear up-and-locked
switch is open.

i. Check right main gear downlock for proper
installation.

j. Check that the right main gear chock is
installed.

: CAUTION :
Ensure that lap belts are in the seat and
not hanging over edge of seat, as damage
to seat and/or console may result.

k. Ensure ejection controls safety handle is in
down-and-locked position.

1. Check interior canopy jettison and ejection seat
prime initiator safety pins for proper installation.

m. A fire guard and fire extinguishment
capability must be present before engine start.

n. Using light source of sufficient intensity, check
engine air inlet for the following:

1. Air inlet duct for structural integrity, with
special attention to loose rivets and cracks, and

foreign objects.

2. Engine-to-airframe seal for distortion or
deterioration.

3. Engine inlet extension for cracks.
4. T1 thermocouple for condition and security.

5. Engine inlet for foreign objects, oil leaks, and
evidence of foreign object damage.

6. Manually rotate low pressure

compressor rotor and check for
freedom of movement, blade tip rub, rotor blade
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1. Lug pin

3

1 Uoper wing lugs
s

?

0|°|“-ﬂ

Figure 2-14. Wingfold Support Strut Installation and Removal

2-52.  When ambient temperature is 41°F or below,
icing conditions will prevail, and precautions must
be taken to prevent damage to engine and airplane.
During ground engine operation in adverse weather
conditions in sheltered areas, ensure engine air
inlet duct screen is clean and in serviceable condi-
tion, remove any standing water in vicinity of air
inlet duct, station a ground crew member to
observe screen for ice accumulation, and keep
engine operation to a minimum.

Do not enter engine inlet danger zone
(figure 1-17).

NOTE

anti-ice system operating; open circuit breaker
CB3030 (right circuit breaker panel) For pitot heat
to prevent overheating pitot head. This operation
must be authorized by local organizational
authority.

2-54. Engine runup shall be accomplished in a des-
ignated area. Only qualified and selected personnel
shall be authorized to operate the engine. Safety
precaution stated in AFOSH 127-66 shall be
observed at all times during engine ground opera-
tion and a single qualified and selected mainte-
nance technician or instructor shall stand on the
boarding ladder during instruction or maintenance.
Engine runup tiedown restraint shall be stretched
according to paragraph 2-56 before operating
engine at high rpm settings or MIL power.

2-54A. Personnel shall be allowed access to external
portions of the airplane when directed by airplane
technical orders to perform operational checkout of
affected system.

On engines after T.0. 2)-TF41-532
(engine serial No. 141159 and subse-
quent), the anti-ice system is removed
from the engine and pitot heat only is
available with anti-ice switch in the
PITOT ENG position.

2-53. If situation requires engine operation in
unsheltered areas during adverse weather condi-
tions, accomplish with screen removed and engine
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2-47. WINGFOLD SUPPORT STRUT
INSTALLATION AND REMOVAL.

Tools Required

Figure
& Index

No. | Part Number | Nomenclature

Use and
Application

2-1 215-00255-12  [Wingfold Support outer
upport wing panel when
Ftrut 2) folded.

2-48. INSTALLATION. (See figure 2-14.)

a. Position wingfold support strut lug pins (1)
between aft lower wing lugs (2). Slide wingfold sup-
port lug pins into wing lugs until bottomed.

b. Align holes of wingfold support strut lugs
() with holes in upper wing lugs (4). Install retain-
ing pin (H).

CAUTION

Handle (6) shall not be latched with
engine operating or while external
hydraulic power is applied. Handle
may become jammed in latched posi-
tion. If engine is inadvertently started
with handle latched, flap handle
should be placed in ISO UTILITY and
support handle (6) unlatched. Handle
should be latched during towing or
mooring operations.

¢. Check that spring-loaded ball locks in retain-
ing pin are through last wing lug. Pull handle (6)
down until lateh (7) is engaged.

2-49. REMOVAL. (See figure 2-14.)

WARNING

Unlatch wingfold support strut handle
and push handle up, but do not remove
support strut before hydraulic pres-
sure is applied to wingfold system.
Removal of support strut before
applying hydraulic pressure may
result in serious injury to personnel.

a. Release latch (7), push handle (6) up and
apply hydraulic pressure.
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‘ b. Depress button in retaining pin handle t,
disengage ball locks and remove retaining pin (3),

¢. Move wingfold support strut upper lugs (3)
out of upper wing lugs (4).

d. Slide wingfold support strut lug pins (1) out
of after lower wing lugs (2) and remove wingfold
support strut from airplane.

2-50. SKID PLATE FABRICATION.

a. Cut four 18-inch squares from 0.125 stock
aluminum.

b. Smooth all edges.

c. Before using skid plates, spread a light coat
of MIL-L-7870 oil on one side of each plate.

d.  Assemble two plates together by mating the
oil-coated sides.

¢. A roller type skid plate may be locally fabri-
cated using Oklahoma City ALC drawing 7727552,
This skid plate may be used in place of the above
described plate.

f.  Plastic bags (20 inches by 38 inches) may be
used in place of the above described roller type and
oil-coated skid plate.

2-51. ENGINE GROUND OPERATION.

Tools Required
Figure
& Index Use and
No. |Part Number| Nomenclature Application
27 Local s [Arresting gear |Support arresting
abrication L}:ook support thook when engine
ssembly removal access
(P222-3) is
removed.

21 2150025117, Elngine air Prevent foreign

[215-00138-27, [inlet duct object damage to
1215-00138-42, [screen engine during

or |ground runup.
1839425

2-15 216-00342-1 |Engine runup |Prevent airplane.

restraint movement during
engine runup.
12D6540-22 Wheel chocks  [Prevent airplyne
2 sets) movement during

engine runup.

lAirplanes after T.O. 1A-7D-760.
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MULTIPURPOSE DOLLY

248

Figure 2-13. Multipurpose Dolly
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RIGHT AND LEFT
WHEEL WELLS

STA 424.38
BL. 26.00

WHEN AIRPLANE
1S LEVEL

AVIONICS COMPARTMENT
(RIGHT SIDE)
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Figure 2-12. Airplape Leveling
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2-41. LEVELING. (See figure 2-12.)

Tools Required

Figure |Part Number Nomenclature Use and
& Index ? - | Application
No.
‘ Equipment Raise airplane
required for for leveling.

jacking airplane

2-12 628 (Millers Falls |Level and plumb |Level airplane.
Co.) set (2)

a. Open access 2232-1.

b. Place lateral spirit level on inboard and
outboard leveling pad.

¢. Place longitudinal spirit level on forward and aft
leveling pad. '

i CAUTION i

Ensure that required structural access panels
are installed (table 2-3).

d. Jack airplane as directed in paragraph 2-35,
centering each spirit level. When bubbles are
centered, airplane will be level and required
maintenance may be performed.

¢. To obtain a measurement reference line for
locating airplane stations and frames after the

airplane is level, suspend ‘a plumb bob from bracket |

located on: forward end of each main gear well.
Suspended plumb bob string can then be used as
reference line (FS 424.38) for locating  airplane
stations and frames. -

f. Lower airplane as directed,;;i;x paragraph 2-35.

g- Remove level and plum sets.
h. Close access 2232-1.

2-42. GROUND HANDLING DOLLIES."

2-43. Ground handling dollies are provided to aid in
removing and installing heavy equipment installed on

246
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the airplane. Ground handling dollies provided for aid
in performing organizational maintenance are the
215-00303-41 multipurpose dolly, model 4000A jet
engine positioning trailer, and model 3000A jet engine
transportation trailer.

2-44. MULTIPURPOSE DOLLY. (See figure 2-13.)
The 215-00303-41 multipurpose dolly may be used to aid
in removing and installing the engine removal door,
M6I1A1 gun housing, speed brake assembly, and nose
gear shock strut. Adapters for each of the above
components are provided and are designed to be used
with the multipurpose dolly. In addition, an M61A1 gun
barrel rack adapter is provided for use with the
multipurpose dolly for holding the gun barrels during
gun removal and installation. The dolly will support 600
pounds. is mobile in any direction, and contains a
hydraulic system to facilitate raising or lowering a
component. Lifting heights of the dolly are from 12.5 to
35 inches from the floor. A stable center of gravity can
be maintained with the dolly which allows for local
transportation of the component. Stabilization of the

dolly is ensured by locking all four wheels.

2-45. MODEL 4000A JET ENGINE POSITIONING
TRAILER. The model 4000A jet engine positioning
trailer is used to transport the TF41-A-1 engine in the
immediate area and to facilitate removal and installation
of the engine. Engine removal and installation adapters
are provided for supporting the TF41-A-1 engine on the
trailer. An integral hydraulic .system provides the
capability of lifting the engine to facilitate removal or
installation of the engine. Brakes are provided on all four
wheels for stabilization and a traveling bar is included
for moving the engine” forward and aft. Detailed
instructions for use of the trailer are contained in T.O.

2-46. MODEL 3000A JET ENGINE :

TRANSPORTATION TRAILER: Unlike other jet
engines, the TF41-A-1-engine is not delivered in a
shipping can, but is transported on the model 3000A
transportation trailer. A shipping adapter is provided to
mount the engine on the'trailer to facilitate either air or
surface shipment. Tiedown rings and wheel brakes are
provided for stabilizing the trailer. Buildup of engine
accessories may be accomplished while the engine is

~ installed on the model 3000A trailer. The trailer is

designed to mate with the model 4000A jet engine
positioning trailer to facilitate moving the engine from
one trailer to the other. Detailed instructions for use of
the model 3000A trailer -may be found in T.O.

~1A-TD-2-5. . . . .
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AIRPLANE HOIST
SLING

NOTE >

The 216-00210-28 sling F
may be used on all A-7D

airplanes. The 216-00210-1 N d
sling may be used only )
on sirplanes through
AF69-6196.

DETAIL A

(SEE NOTE) Q

20-TON ‘
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HOIST Z5

SEE DETAIL B 7
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(3113-10 SHOWN, (31335 SHOWN,
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Figure 2-11. Airplane Hoisting
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aa. On airplanes AF69-6197 and subsequent, check that
fuel boost pump manual shutoff valve is open.

ab. Check engine oil level and add-oil, if oil is not visible
on sight gage. ‘ 7

ac. On airplanes after T.0. 2J-TF41-587, check that en-
gine oil filter indicator is not popped. (Refer to T.O. 1A-
7D-2-5 if indicator is popped.)

NOTE

On airplanes with engine after T.0. 2J-TF41-
532 (engine serial no. 141 159 and subsequent),
the engine anti-ice system has been removed.

On starter serial no. P240 and subsequent,
the starter failure indicator is not operative.

Oy
ad. Check anti-ic.:ijl}g and startér faili;re indicatox_s for
failure indication. R |
ae. Circuit breakers closed during ;ngine ope'rat\ip.‘tﬁl_;-:f"J :
1. BAT power circuit breaker CB401. h
2. BAT charger circuit breaker CB402.

af. Check PC No. 3 hydraulic system reservoir for quan-
tity and service, if required (paragraph 3-42).

ag. Check for proper installation of engine runup tie-
down restraint (subparagraph 2-55.c. above).

ah. Usihg light source of sufficient intensity, check en-
gine exhaust areas for the following: :

1. Engine exhaust for evidence of blade or vane dam-
age and oil leaks; temperature sensing probe for condition
and security; and bypass duct for fuel accumulation and
oil puddling (table 2-8).

2. Check tailpipe for cracks, distortion, burns, exces-
sive oil, foreign material, and evidence of foreign object
damage. .

ai. Using light source of sufficient intensity, check start-
er for the following:

1. Oil leakage. If leakage is detected, check oil quan-

tity and add oil if required (paragraph 3.35).

T.0. 1A-7D-2-1

5. Starter intake and exhaust for evidence of damage
and overtemperature.

To prevent damage to constant speed drive (CSD),
do not operate engine with CSD oil level in upper
yellow hand (or upper black hand).

aj. Check constant speed drive oil quantity and add or
drain oil, if required (paragraph 3-39).

ak. If panel is removed, check CSD oil cooler fuel quick-
disconnect.

al. Check PC No. 2 hydraulic filters for bypass popout
indication.

am. Check PC No. 2 hydraulic systém reservoir for quan-
tity, and service, if required.

¥

To prevent possiblé hydraulic pump damage
during low temperature conditions, voids in
the systems shall be removed before starting
engine by dumping the accumulators. If PC
No. 1 pressure is not within limits during the
hydraulic pressure check after engine start,
cycle the control stick slowly between neutral
and full forward to expedite a rise in pressure.

Check accumulators for correct precharge
pressure and service, if required.

an. Place emergency accumulator shutoff valve in OPEN.

If engine is started with wingfold support strut
handle in the latched position, the handle may
become jammed. If engine is started with handle
in the latched position, ensure landing gear handle
is in WHLS DOWN position before placing flap
handle in ISO to unlatch handle.

ao. Ensure right wingfold support strut handle is unlatch-
ed,

2.55
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AIRPLANE: A-7D

HOW TO USE CHART: EXAMPLE
Enter chart with dry and wet bulb temperature and find Dry bulb temperature 30°F . Wet bulb temperature 30°F.
intersect point. Intersects in danger area, do not use air inlet screen.

CAUTION

This chart assumes no standing water on ramp in
vicinity of air iniet.
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WET BULB TEMPERATURE, °F

Do not operate engine in this region with air inlet screen Part Nos. 215-00251-17, 215-00138-27,
or 215-00138-42 installed. Safe for operation with air inlet screen Part No. 7839425 installed.

‘ Do not operate engine over 75% rom in this region with air inlet screen Part Nos. 215-00251-17,

\\ 215-00138-27 or 216-00138-42 installed. Safe for operation with air inlet screen Part No.
7839425 installed.

E Safe for operation with any air inlet screen installed.

010182 0t 09 - 75

Figure 2-16. Air Inlet Screen Icing Conditions (Sheet 1)
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AIRPLANE: A-T7D

HOW TO USE CHART:

EXAMPLE:

Enter chart with dry bulb and dew point temperature ' F Dry bulb temperature 30°F. Dew point 30"F. Intersects
find intersect point.

DRY BULB TEMPERATURE °F

50

- N
o o

o

%
I

in danger area, do not use air inlet screen.

CAUTION

This chart assumes no standing water on ramp in
vicinity of air inlet.

v
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DANGER
OPERATION

PROHIBITED

2
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|
-
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DEW POINT TEMPERATURE 'F

Do not operate engine in this region with air inlet screen Part Nos. 215-00251-17, 215-00138-27,
or 215-00138-42 installed. Safe for operation with air inlet screen Part No. 7839425 installed.

Do not operate engine over 75% rpm in this region with air inlet screen Part Nos. 215-00251-17,
21 5-00138-27, or 215-00138-42 installed. Safe for operation with air inlet screen Part No.
7839426 installed.

Safe for operation with any air inlet screen installed.
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Figure 2-16. Air Inlet Screen Icing Conditions (Sheet 2)
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WARNING

To prevent possible damage to equipment and
injury to personnel, if engine removal access
§222-3 is removed, ensure arresting gear actua-
tor circuit breaker CB318 is opened before
starting engine.

ap. Check and open circuit breakers in the right avionic
compartment.

1. HIR-Flap ACCUM circuit breaker CB396
2. HTR-EPP ACCUM circuit breaker CB3008

aq. Check avionic compartment cooling duct screens for
structural integrity and foreign material.

To prevent damage to equipment, all ground

handling protective covers and air plugs shall
be removed before engine runup.

ar. Remove all gréund handling protective covers (para-
graph 2.5). :

as. Ensu;e that required structural access panvels are in-
stalled (table 2-8 and figure 2-17).

- at. Check immediate area around airplane for objects

that may enter engine air inlet duct or be moved by engine
exhaust during engine operation.

all tools are in place.

U

b

To prevent dumping on ramp and endanger-

;- . ing airplane and persoritigl by fire hazard, insure
o . fuel dump switch is in @FF (cover down) posi-
' tion. ;
| ‘.
2-58

au. Inventory CTK and/or individual tool kits to ensure

av. Ensure that switches and controls are in proper posi-
tion (table 2-10).

Table 2-9. Access Panel Restrictions
During Engine Operation

cssses

: CAUTION

To prevent structural damage to airplane, the
following access panels shall be installed
before operating engine.

1123-1 2123-4!
2123-9°

2123-11"

or

1222-5
1222-6
1222-6-1 S
1222-6-3
1222-11
2212-10
51224
5122-6
5132-1

. 5133-1
6122-4
6132-1
6133-1

'Airplanes through AF69-6196.
*Airplanes AF69-6197 and subsequent.
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Table 2-10. Switch and Control Positions for Engine Start

Switch or Control Position
Battery switch OFF
Double datum switch OFF
Auxiliary UHF function selector switch OFF

FLIR control switch3 OFF

UHF radio Set and on
IFF master switch OFF
Emergency flap control Cover down
Flap control Up

AMF switch OFF

Yaw stabilization OFF
APQ-126 radar power switch OFF
Throttle OFF

Fuel master control ON
Throttle friction lever Asdesired
Starter switch NORM
Anti-ice selector switch OFF
Antiskid switch BRAKE ACCUM
Fuel dump switch Cover down
A/R probe switch! OFF
Alternate fuel feed handle NORM
Wing transfer switch AUTO

Fuel control NORM
Emergency brakes control OFF

AJR door release handle2 Down

AMF test switch OFF
Emergency generator switch OFF

Change 29
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Table 2-10. Switch and Control Positionsfor Engine Start (continued)

Switch or Control Position

Master generator switch ON

Landing gear control WHLS DOWN

Pitch and roll trim switch OFF

Landing and taxi light switch OFF

AFCS test switch OFF

EPP handle Matched with EPP Position

Armament panel switches
Master function switches

HUD control switch

Radar altimeter stitch
Standby reticle switch
Heading mode switch
Arresting hook control

Doppler radar mode switch
Oxygen supply lever

ECM pod panel switch

NAV WD COMPUTER switch4
Control display unit power switch®
Interior lights

Exterior light switches
LORAN power switch

TACAN control switch

ILS power switch

| IMSselector switch4

OFF or SAFE
Deselected
OFF

OFF

OFF

MAN
Matched with hook Position
OFF

OFF

OFF

OFF

OFF

As required
As required
OFF

OFF

OFF

OFF

2-60 Change 41
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Table 2-10. Switch and Control Positions for Engine Start (continued)

Switch or Control Position

Air temperature control AUTO

Cockpit temperature control As desired

Cabin pressure switch _ CABIN DUMP

Rain removal switch . OFF k

Defog switch OFF

Radar beacon power switch ‘ OFF

Wingfold control Matched with position of
wing outer panels

Emergency vent air knob Full open

TISL cage switch2 OFF

1Airplanes through AF69-6196.
2Airplanes AF69-6197 and subsequent.
3Airplanes after T.O. 1A-7-530.
4Airplanes before T.0. 1A-7-562.

5Airplanes after T.O. 1A-7-562.

Change 41 A61
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1. 12225 7. 5122-6°
2. 1222-6-1 8. 51224

3, 12226 9. 5122-5

4. 122263 10, 5133-1
5. 1222-11 11. 5132-1
6. 1123-1

LEFT SIDE OF AIRCRAFT

12. 61321  16. 2123-1%1

13. 6133-1 17. 21234

14. 6122-3 18. 2212-10

15. 61224 19. 2123-92 To prevent structural damage to airplane, access
panels shown in this figure shall be installed be-
fore operating engine.

i
— -
9 3
| VY 0l
7 g " % 177}
16 17 18
RIGHT SIDE OF AIRCRAFT
1 airplanes through AF69-6196.

2 pirplanes AF69-6197 and subsequent.

Figure 2-17. Access Panel Restrictions During Engine Operation
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2-56. ENGINE STARTING.

CAUTION

Before starting engine with speed
brake in extended position, ensure that
open access doors 1232-1 and 2232-1 are
supported by stay assemblies attached
to aft bulkhead of each panel. Other-
wise, retraction of the speed brake will
result in damaged equipment from
interference with unspported access
doors.

a. Perform preparation of airplane for engine
ground operation (paragraph 2-55).

NOTE

If airplane battery does not contain suf-
ficient power (23.8 open circuit volts) to
start the engine and replacement of
battery is not feasible, a booster bat-
tery may be connected to the external
dc power receptacle .to accomplish
engine start (paragraph 1-31).

Apply external power to aircraft, to
check warning light(s) circuits for main
fuel pump, 1 and 2 fuel boost pumps
and engine oil. This check need not be
done prior to every engine run - only
prior to an initial - (Green Run) engine
run.

b. Place battery switch in BATT.

¢. Press fire warning test switch and check that
fire warning light comes on. Release test switch and
check that light goes off. If fire warning light opera-
tion is unsatisfactory, refer to T.0. 1A-7D-2-11.

d. Place starter switch in NORM.

e. Check that turbine outlet temperature indica-
tor indicates +10°C of ambient temperature (cold
engine). The POWER OFF flag should not be visible.

f. Open access 1222-3.

g. Place and hold the turbine outlet tempera-
ture switch in ON and check that turbine outlet

T.0. 1A.7D-2-1

temperature indicator pointer rotates to 845°
(£30°)C. ENG HOT caution light should come on as
indicator pointer passes through 620° to 625°C.
Release switch. Check that indicator returns to ambi-
ent temperature and light goes off.

h. Close access 1222-3.

WARNING

To avoid injury or loss of life, ensure
that personnel are clear of engine air
inlet, engine exhaust duct, and jet fuel
starter exhaust.

CAUTION

The jet fuel turbine starter should
ahort the start automatically if no
engine rotation occurs within 7 (1)
seconds. If no engine rotation has
occured within 10 seconds, manually
abort start by placing start switch in
ABORT.

Abort start, if over temperature light
illumination exceeds 2 seconds. Do not
exceed 2 starts cycle within 30 minutes.
Allow 30 minutes cooling before
another start is attempted. If a second
overtemperature light is observed,
abort the start. (Ref T.0. 1A-7TD-2-5 for
corrective action).

NOTE

If a start is attempted with the start
switch in ABORT, the starter electric
motor will rotate but the starter will
not light off.

i. Place throttle in CRANK and hold. Check
that tachometer indicator pointer begins to rise
within 7 seconds.

Change 37 2-63.
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WARNING

To prevent a fire which could result in
injury or loss of life, allow 90 seconds
for fuel drain between engine shut-
down and restart or between attempted
starts. If an accumulation of fuel is
suspected following an unsatisfactory
start, the time allowed for fuel drain-
age before another start attempt is 3
minutes. Check exhaust duct for fuel
accumulation before another start
attempt. Drain residual fuel holding
tank asfter third consecutive start or
attempted start. After second consecu-
tive attempted start failure, motor the
engine 30 seconds without fuel and
ignition, and check exhaust duct for
fuel accumulation. After 2 minutes of
starter operation within a 30-minute
period, allow starter to cool for 30 min-
utes before attempting another start.
Ensure that any accumulation of fuel
drained from starter is removed before
each engine start.

NOTE

If starter is engaged with fuel master
lever in OFF or if engine is shut down
with fuel master lever, an entry record-
ing this fact is required on high pres-
sure fuel pump accessory card.

Fuel purge switch is provided under
access 6222-2. If an accumulation of air
is suspected following an unsatisfac-
tory start, the fuel supply line can be

2-64 Change 37

purged without disconnecting the fuel
line.

j-  When tachometer indicator indicates 5% rpm,
place throttle in IGNITE and hold. Check that rpm
increases.

k. When tachometer indicator indicates 15%
rpm, maintain outboard pressure on throttle and
advance throttle to outboard IDLE.

CAUTION

If hung start is encountered, visually
inspect turbine for overtemperature
damage through tailpipe with a strong
light. Pay close attention to low pres-
sure second stage turbine blade tips.

NOTE

During engine operation after initial
start, oil pressure may peg at 60 psig
but after 5 minutes of operation shall
be 15 psig minimum at idle or 27 to 53
psig at 80% and above.

1. Check that engine lights off within 15
seconds after throttle is placed in outboard IDLE.
Engine idle speed must be reached within 1 minute
maximum after selecting IDLE. If TOT indication
does not continue to rise, or engine rpm stagnates
and TOT indication climbs above 583°C, abort start.
A TOT indication between 583°C and 620°C is allow-
abled on engine acceleration, provided temperature
returns to 583°C or below within 3 seconds.

m. Check that tachometer indicator continues to
increase in rpm. ‘



CAUTION

To prevent damage to starter if automatic
cutoff does not occur, do not advance
throttle above IDLE until starter is shut
down.

NOTE

Starter cutoff should occur at 42.5% (£ 1.5%)
rpm and may be detected by an audible
starter disengagement and observance of
starter exhaust cutoff.

n. By listening for starter disengagement and
observing tachometer indicator, check that starter
disengages at 42.5% (+1.5%) rpm. If starter does not
disengage at 42.5% (= 1.5%) rpm, check for
disengagement at 46.5% (=1.5%) rpm. If starter
shutdown has not occurred by 54% (=2%) rpm. abort
start by placing throttle in OFF and starter switch to
ABORT.

0. When tachometer indicator indicates 48% rpm,
move throttle to inboard IDLE.

: CAUTION :

. .

To prevent possible damage to engine, place
throttle in OFF immediately if rpm drops
below 48% rpm.

NOTE

After prolonged shutdown, idle rpm may be
less than normal immediately following
engine start. The reduction in rpm varies
between engines and will be lower as ambient
temperature decreases. Minimum acceptable
cold idle is 48% rpm. Move throttle as
required to maintain 55% (+2%) rpm, until
rpm is stabilized.

p. Check that engine start has been accomplished
and tachometer indicator stabilizes at 55% (=2%)
rpm.

q. Place starter switch in ABORT.

Shut down the engine if main fuel pump, fuel
boost 1, fuel boost 2, or engine oil caution

T.0. 1A-7D-2-1

lights stay on. Failure to comply with this
warning may cause a fire which could result
in injury or loss of life.

NOTE

On engines with HP fuel pump before T.O.
6J10-4-71-501, the MAIN FUEL PUMP
caution light may stay on after engine start
and during acceleration without an actual
pump failure as a result of flow imbalance
between the two pump elements. This
condition is acceptable provided the caution
light goes off during any throttle
manipulation, acceleration, or deceleration,
at any percent rpm in either main or manual
fuel control. If the caution light stays on
continually during throttle manipulations,
treat as an HP fuel pump failure. On engines
with HP fuel pump after T.O. 6J10-4-71-501,
if the main fuel pump caution light stays on
or comes on after engine start, treat as an HP
fuel pump failure.

r. Check. that main fuel pump, fuel boost 1, fuel
boost 2, and engine oil caution lights are off. Shut
down engine by placing throttle in OFF if any of
these lights except main fuel pump light are on.

NOTE

On airplanes with engine after T.O.
2J-TF41-532 (engine serial No. 141159 and
subsequent), the engine anti-ice system has
been removed and the anti-ice advisory light
is inoperative.

s. Check that anti-ice advisory light is not on.

t. Check indicators as follows:

1. Check that oil pressure indicator indicates a
minimum of 15 psi.
2. Check that oil quantity indicator corresponds
to known tank quantity.

3. Check that turbine outlet temperature
indicator indicates below 620°C. Temperature of
620°C is maximum for idle and is not normally
approached.

4. Check that fuel flow indicator does not
fluctuate.

5. Check that tachometer indicator indicates 55%
(£2%) rpm.
2-65
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To prevent damage to engine, do not
operate engine at high power without
main generator power. If electrical power
loss occurs, retard throttle to IDLE
immediately. If generator does not reset
after one attempt, shut down engine by
placing throttle in OFF.

6. Check that master generator indicator shows
V. demonstrating that the generator output has
reached specified voltage and frequency tolerances. If
barberpole shows on indicator, one attempt should be
made to bring generator on the line by placing master
generator switch momentarily in OFF-RESET and
back to ON. If barberpole continues to show, shut
down engine and perform operational checkout of ac
power supply system (T.O. 1A-7D-2-11).

u. Check that hydraulic system pressure indicators
indicate 3,100 (= 150) psi.

v. Check that fuel flow, turbine outlet temperature,
and tachometer indicators are not fluctuating
simultaneously.

w. Place emergency accumulator shutoff valve in
CLOSE.

CAUTION

To prevent overheating of air-conditioning
system, verify that ram air flow starts
immediately from ram air exhaust duct after
placing cockpit pressure switch in CABIN
PRESS. If no flow occurs. place switch in
CABIN DUMP. and troubleshoot
air-conditioning supply system. '

x. If air conditioning is required, place cabin
pressure switch in CABIN PRESS.

CAUTION

To prevent airplane damage from excessive
heat, ensure that gun gas purge air is not
present at purge door vents after engine start.
If purge air is present. shut down engine and
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troubleshoot
1A-7D-2-3).

purge air system (T.O.

Y. Check that gun gas purge air is not present at
purge door vents.

CAUTION

To prevent airplane movement at high engine
rpm settings. ensure tiedown restraint cable is
stretched tight.

z. Stretch engine run tiedown restraint cable as
follows:

I. Remove wheel chocks and allow airplane to
move forward.

2. Advance throttle to obtain 70% to 75% rpm.

3. With cable stretched, install wheel chock
forward and aft of each main landing gear.

4. Reposition throttle as required for engine run
checks.

2-57. ENGINE SHUTDOWN.

a. Advance throttle to obtain 70% to 75% rpm and
move aft wheel chocks sufficiently to allow tiedown
restraint cable to relax after engine shutdown.

b. Place throttle in IDLE.

To prevent possible loss of canopy and injury
to personnel, the emergency vent air knob
should be in fully open position to ensure that
the cockpit is not pressurized when the
canopy is opened. Restrain the canopy until
it is full open to prevent excessive opening
speeds. -

c. Place emergency vent air knob in open position
and open canopy if it has been closed during engine
run.

d. Place master generator switch in OFF-RESET.



: CAUTION :
To prevent engine damage in the event
engine will not shut down with throttle in
OFF, place fuel master control lever in
OFF (causing engine shutdown due to fuel
starvation) and troubleshoot engine
control system and fuel master control as
necessary (T.0. 1A-7D-2-5).

e. When engine TOT has stabilized at idle for 2
minutes, move throttle to OFF.

f Ensure that compressors run down freely.

g. Place fuel master control lever in OFF when
engine stops rotating.

h. Close circuit breakers CB396, CB3008, .

CB3111, and CB3213.
2-58. EMERGENCY PROCEDURES.

a. If an engine tailpipe fire should occur, the
following steps shall be performed:

1. Move throttle lever to OFF.

- CAUTION :

To avoid damage to equipment and to
supply fuel to the starter for motoring, fuel
master control shall be in ON.

2. Place throttle in CRANK and motor engine
until fire is extinguished.

3. If fire does not go out, place starter switch in
ABORT, fuel master control in OFF, battery switch
in OFF, and evacuate the airplane.

2-59. POST SHUTDOWN.
a. Place battery switch in OFF.

b. Place emergency vent air knob in closed
position.

¢c. Remove engine air inlet duct screen.
d. Check oil quantity (paragraph 3-29 or 3-30).
e. Using light source of sufficient intensity, check

engine, engine air inlet, engine compartment, and
engine exhaust areas for the following:

T.0. 1A-7D-2-1

1. Air inlet duct for structural integrity, with
special attention to loose rivets and cracks, and
foreign objects.

2. Engine-to-airframe seal for distortion or
deterioration.

3. Engine inlet extension for cracks.
4. T1 thermocouple for condition and security.

5. Engine inlet for foreign objects, oil leaks, and
evidence of foreign object damage.

To prevent injury to personnel, do not
place hand in compressor section when
low pressure compressor rotor is rotating.

6. Manually rotate low pressure compressor
rotor and check for freedom of movement, blade tip
rub, rotor blade damage, excessive dirt
contamination, corrosion, and evidence of oil
leakage.

7. While rotting compressor rotor, check
compressor vanes for damage, corrosion, and excess
dirt contamination.

8. Spinner for dents, cracks, corrosion, and
security.

9. Engine drain lines, static ports, starter inlet
and exhaust, and engine compartment cooling holes
for excessive leakage (table 2-8), obstructions, and
foreign material.

10. Engine exhaust for evidence of blade or
vane damage and oil leaks; temperature sensing
probe for condition and security; and bypass duct for
fuel accumulation and oil puddling (table 2-8).

11. Tailpipe for cracks, distortions, burns,
excessive oil, foreign material, and evidence of
foreign object damage.

f. Remove engine runup tiedown restraint.
g. Attach tow bar and tug, then remove chocks.

h. Tow airplane from runup area (paragraph
2-22).

i. Install chocks.

j. Install ground handing protective covers
(paragraph 2-5).
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2-60. ENGINE AIR INLET DUCT SCREEN REPAIR.

NOTE

Procedures apply to 215-00138-27, 215-
00138-42, and 215-00251-17 screens.
Repairs are to be made by field level
activities, based on the following criteria.

Minor damage to screen mesh may be
repaired by welding the damaged area.
Patching of damaged screen is not
permitted, the entire section must be
replaced.

a. Repair cracks in major frame members (4130
steel) as follows:

1. Remove protective coating prior to repair.
2. Weld repair using fusion welding process.
3. Fluorescent penetrant inspect repair.

4. Coat repaired area with protective coating
(step h).

NOTE

Repair of breaks in screen mesh or patching
of damaged screen is not permitted. If
screen is damaged, the entire section must
be replaced.

Use No. 4 mesh, 0.063-inch, commercial
grade steel AISI I008 wire for replacement

E:. of screen. Screen is available from Ludlow-
“»Saylor Wire Cloth Co., St. Louis, Missouri.

b. Replace damaged screen as follows:

1. Remove Plastisol coating as required.
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2. Remove damaged screen section from frame
members.

3. Remove old weld material.

4. Cut replacement screen and place into
position.

5. Tack weld each cut wire of screen to frame
structure by fusion weld process.

6. Deleted.

7. Coat repaired area with protective coating
(step h).

c. Repair loose wires at frame members by fusion
welding process.

d. For 215-00251-17 screens, repair defective or
broken attaching straps as follows:

1. Remove strap in sequence as shown in figure
2-18.

2. Cut old strap from buckle and hook or rod.

3. Cut a length of nylon webbing to the
required length and heat-fuse raw ends.

4. With one end of strap, make a loop around
hook or rod and stitch as shown.

5. Feed opposite end of strap through buckle as
shown.

6. Fold end of strap and stitch as shown.
7. Install strap in reverse sequence.

8. Stake self-locking nut (7).
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4§ (SEE DETAIL A)

SELF—LOCKING NUT
SCREW

WASHER

STRAP

WASHER

SPACER
SELF—LOCKING NUT
SCREW

‘STRAP

wENOORLWN=

Figure 2-18. Repair of 215-00251-17 Engine Air Duct Runup Screen Straps (Sheet 1)

9 (SEE DETAIL B)
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STRAP
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WEBBING 48.0 INCHES LONG (NOTE 1) _ (NOTES 2 AND 3)
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T - 0.25
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- - o - — — — — -
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/ === - - == -
— ' END ' 012 INCH .- .
OF 0.25
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0.12 | END
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B .

ROUTING OF STRAP 1 gTRAP MATERIAL IS MIL—W—4088, TYPE XVII RED BUCKLE END
THROUGH BUCKLE NYLON WEBBING OF STRAPS
2. ALL STITCHING IS VT295, TYPE |, CL1, SIZE FF
RED NYLON THREAD
3. STITCH SPACING: 7 STITCHES PER INCH MINIMUM,
10 STITCHES PER INCH MAXIMUM. BACKSTITCH

_ BEGINNING AND END OF STITCHING 0.5 INCH. 010198-0207_77

Figure 2-18. Repair of 215-00251-17 Engine Air Duct Runup Screen Straps (Sheet 2)
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e. For 215-00138-27 or 215-00138-42 screens,
replace damaged restraint assemblies ini sequence
shown in figure 2-19, observing the following:

1. Install bolts with head inside screen.
2. Install washer under nut only.

3. Secure boltheads with MS20995C32 lockwire.

f. For 21500138-27 or 215-00138-42 screens,
replace damaged casters in sequence shown in figure
2-19.

g. For 215-00138-27 or 215-00138-42 screens,
replace damaged cover plate in sequence shown in
figure 2-19.

h. Repair or replace plastic (Plastisol) coating on
frame members as follows: .

1. Remove coating by sand blasting or hand
sanding to bare metal.

2. Mix one part MIL-P16232, Type II,

phosphate coating with two parts distilled water. -

3. Treat exposed metal surfaces by swabbing for
5 minutes with cloths saturated in phosphate solution.

4. Flush treated surfaces with distilled or
deionized water and dry. : ‘

5. Mask around areas being repaired to prevent
removal of adjacent painted areas.

Wear plastic or rubber gloves when using
trichloroethane solvent. Avoid prolonged or
repeated breathing of vapor. Never use
trichloroethane in a confined area without
mechanical ventilation or respiratory
protection. Do not use in an area where there

- is a possibility of solvent coming into contact
with open flame.

6. Wipe any soiled areas with clean rag wetted
with MIL-T-81533 trichloroethane and wipe dry.
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NOTE

Vinyl Plastisol red 509 spray, part No.
370-X-67526, and Plastisol primer, part No.
A-1104-B, are available from B. F. Goodrich
Industrial Product Company, Akron, Ohio.

7. Mix two parts of Plastisol primer with one
part TT-T-548 toluene.

8. Brush or spray one coat of Plastisol primer to
bare metal and allow to dry for 30 minutes at room
temperature or 5 minutes at 340° (x 10°) F.

NOTE

Ircogel 901 is available from Lubrizol
Corporation, Cleveland, Ohio. -

9. If brush application is required, mix 2.5
ounces of Ircogel 901 to 1 gallon vinyl Plastisol.

10. Brush or spray thin coatiiig "Qf Plastisol to
area being repaired.- S

11. Partially cure coatirig for 5. minutes at 235°
(+15, —10°) F. '

12. Repeat substeps 10 and 11 ‘until thickness

- reaches 0.06 (+£0.02) inch.

’ NOTE
Apply final two coats of Plastisol without
~ adding thickener to promote smooth,
finished appearance.

13. Remove masking.

" 14. Cure coating for 30 minutes -at 355°(+10°,
—5°) F. T

2.61. FIRE DEPARTMENT EGRESS
TRAINING. ' -

2-62. These instructions are provided to serve as a guide

'in preparing the airplane for egress system training of

base fire department personnel.

a. Airplane being utilized for training shall be entered
in red :cross status prior to training commencement.

b. Verify that airplane is properly parked and that

applicable ground handling safety devices are installed
(paragraph 2-11 and figure 2-1).
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Figure 2.19, Repair of 215-00138-27 and 215-00138-42 Engine Air Duct Runup Screen
Straps




c. Egress system instructor shall ensure that proper
procedures are followed for safe entry into cockpit
(paragraph 2-7 and figure 2-4). Canopy support strut
shall be installed.

d. Verify that cockpit controls are in safe (normal)
positions.

e. Ensure that adequate facilities (workstands.
platforms, etc) are provided for cockpit area
observance for trainees.

f. Trainees are not to be permitted in vicinity of
cockpit unless accompanied by egress system

specialist.

g. Instructor will caution trainees of hazards
related to operation of the following:

1. Ejection controls safety handle.

2. Primary ejection control handle.
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3. Interior canopy jettison control handle.
4, Manual harness release handle.

5. Mk 86 delay initiator seat, zero-delay lanyard,
and parachute arming lanyard.

6. Survival kit release handle.

7. Landing gear control handle.
8. Arresting gear control handle.
9. EPP control ha;ldle.

10. Canopy counterbalance cylinder operation and
purpose for canopy support strut.

h. After completion of training, egress system
specialist shall perform Egress System Final Inspection
(T.O. 1A-7D-2-2) before removing airplane from red
cross status. :

2-73/(2-74 Blank)
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SECTION 11
SERVICING

3-1. GENERAL. (See figure 3-1.)

3-2. Airplane servicing should be accomplished as

il

directed herein. Units that require frequent servicing are
easily accessible and adapted for minimum servicing
time. Components that may require servicing are the
canopy actuator and counterbalance cylinder, main and
nose gear shock struts; tires; arresting gear actuator;
forward. aft and lateral flight control system viscous
dampers; engine oil tank; engine starter;
air-conditioning turbine; constant speed drive; PC No.
1, PC No. 2, and PC No. 3 hydraulic system reservoirs;
accumulators; fuel tanks; and oxygen system converter.
For fhiid types and capacity, see table 3-1 or 3-2.

3-3. All hydraulic units are serviced with MIL-H-83282
hydraulic fluid. Hydraulic power control systems can be
serviced while pressurized or unpressurized. Precautions

shall be taken to eliminate the possibility of system
contamination by foreign particles entering the
hydraulic system or component.

3-4. The entire fuel system may be fully serviced
through a single point receptacle without using
external electrical power. In event partial fuel
servicing is required, external electrical power will be
required to supply power to the fuel quantity
indicator to indicate the amount of fuel in each tank.
All tanks may be serviced by the gravity method
through a fuel cap provided on the aft fuselage fuel
tank, wing fuel tank, and each external tank.
Defueling may be accomplished without the aid of

external electrical power through the single point.

receptacle.

3.5. The oxygen converter may be serviced with the
converter installed or removed from the airplane.

Table 3-1. Servicing Capacities and Fluids {Airplanes Through AF69-6196)

System or - Fluid Capacities Pounds  Capacities U. S. Capacities imp. Gal.  Capacities Liters

Component Gal.

Nose gear shock MIL-H-83282 or 1.20 1.00 4.56

strut (See Note 7)

Main gear shock MIL-H-83282 or ’ 0.60 0.50 228

strut (See Note 7)

Arresting gear MIL-H-83282 or 0.25 021 0.95

actuator (See Note 7)

Lateral viscous MIL-H-88282 or 0018 0016 007

damper (Sec Note 7)

Aft viscous damper MIL-H-83282 or 0.015 0.013 0.06

" (See Note 7)

Forward viscous MIL-H-83282 or 0.018 0.016 0.07

damper (See Note 7)

Canopy actuator MIL-H-88282 or 0.030 0.025 0.115
(See Note 7)

PC No. | hydraulic MIL-H-83282 or 374 N 14.16

system (See Note 7)

PC No. | reservoir MIL-H-83282 or 0.77 0.64 293
(See Note 7)

PC No. 2 hydraulic  MIL-H-83282 or 14 963 44.08

system (See Note 7) '

PC No. 2 reservoir MIL-H-83282 or 3.97 330 15.09
(Sce Note 7) e :
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Table 3-1. Servicing Capacities and Fluids (Airplanes Through AF69-6196)

1. Fuel (Type 1 Specifications)

Normal Fuel - JP-4

Alternate Fuel — JP—5, JP—8, Jet A, Jet A-1

orJet B.

Emergency Fuel — Aviation gasoline

(continued) .
System or Fluld Capacities Pounds Capacities U. 8. Capacities imp. Gal.  Capacities Liters
Component Gal.
Engine oil system MIL-L-7808 o, 1.80 1.50 6.84
MIL-L-23699
Unusable engine oil  MIL-L-7808 of 0.60 0.50 228
MIL-L-23699
Cqumt speed MIL-L-7808 o 1.58 1.32 6.00
drive MIL-L-23699
Starter MIL-L-7808 o 0.08 0.07 0.30
ccodidi MIL-L-23699 -
Air-conditioning MIL-L-23699 0.03 0.03 .
turbine
Liquid oxygen MIL-0-27210 100
system _
Fuel system (refer
to notes)
Left forward MIL-T-5624 591.5 91 758 344.5
fuselage tank Jp4
Right forward P4 591.5 91 75.8 3445
fusclage tank
Left midfuselage  JP-4 500.5 7 64.1 2915
tank ‘
Right ' P4 500.5 7 64.1 291.5
midfuselage tank
Sump tank - P4 520.0 80 66.6 3040
Aft fuselage JP-4 2,119.0 326 271.5 1,2344
tank
Wing integral P4 49270 758 631.5 2,869.3
tank
Total internal fuel 9,750.0 1,500 1,249.4 5,679.7
Auxiliary wi JP4 7,800.0 1,200 1,000.0 4,560.0
. tanks (four-
tanks on
wing stations |, 3,
. 6and §)
Total fuel 17,550.0 2,700 2,2494 10,239.7
NOTE

2. To avoid exceeding engine operating limits when changing to or from JP-4 fuel, perform manual fuel
control idle check. If aircraft exceeds idle limitations, perform manual fuel control check (T.O. 1A-7D-2-5).

32 Change 24

2




T.0. 1A-7D-2-1

Table 3-1. Servicing Capacities and Fluids (Airplanes Through AF69-6196)

(continued)
System or Fluid Capacities Pounds Capacities U. S. Capacities Imp. Gal.  Capacitios Liters
Component ‘ Gal.
3. After using aviation gasoline, completely defuel entire fuel system before refueling with jet fuel.
4. The fuel quantity indicating system may vary as much as 100 pounds +4% of indicated quantity in
main (M) and transfer (T) systems and 400 pounds +4% of indicated quantity on digital counter
(totalizer).
5. 1P-4 weighs approximately 6.5 pounds per gallon at 60°F.
6. .The TF-41 enginc may be operated in an emergency situation with a mixture of MIL-L-7808 or MIL-1-28699.
But the oil mixture must be changed at the earliest opportunity to one type of oil. At temperature of -40 degrees
Fahrenheit and below, use MIL-L-7808. MIL-L-23699 is prime — MIL-L-7808 is alternate.
7. MIL-H-5606 hydraulic fluid may be utilized if MIL-H-83282 hydraulic ﬁuid is not available. MIL-H-
83282 the preferred hydraulic fluid will be used whenever possible, however aircraft will not be grounded
_if listed alternate fluid (MIL-H-5606) is used in any concentration. Aircraft records will be annotated to
" reflect aircraft servicing with alternate fluid, identifying the fluid type (MIL-H-5606) and quantity added.
To retain hydraulic system fire resistant properties as soon as practical the MIL-H-5606 will be replaced
with not less than 90% concentration of MIL-H-83282.
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Table 3-2. Servicing Capaéities and Fluids (Airplanes AF69-6197 and Subsequent) Orange Foam

;;’;:}& A.

System or Fluid Capacities Pounds Capa‘cmes u.s. Capacities Imp. Gal. Capacities Liters
Component Gal.
Nose gear shock MIL-H-83282 or 1.20 1.00 4.56
strut (See Note 7)
Main gear shock MIL-H-83282 or 0.60 0.50 2.28
strut (See Note 7)
Arresting gear MIL-H-83282 or 0.25 0.21 0.95
actuator (See Note 7)
Lateral viscous MIL-H-83282 or 0.018 0.016 0.07
damper (See Note 7)
Aft viscous damper MIL-H-83282 or 0.015 0.013 0.06
(See Note 7)
Forward viscous MIL-H-83282 or 0.018 . 0.016 0.07
damper (Sce Note 7)
Canopy actuator MIL-H-83282 or 0.030 0.025 0.115
(See Note 7)
PC No. 1 hydraulic MIL-H-83282 or’ 8.74 3.11 14.16
system (See Note 7) »
PCNo. 1 reservoir ~ MIL-H-83282 or 0.77 0.64 2.93
(See Note 7)
PC No. 2 hydraulic’ MIL-H-83282 or 11.6 9.63 44.08
_system : (See Note 7) ,
PC No. 2 reservoir MIL-H-83282 or 3.97 3.30 15.09
(See Note 7) ’
PC No. 3 hydraulic MIL-H-83282 or 3.36 2.79 12.77
system (See Note 7)
PC No. 3 reservoir  MIL-H-83282 or 0.76 0.63 2.28
(See Note 7)
Engine oil system MIL-L-23699 or 1.80 1.50 6.84
MIL-L-7808 or
(See Note 6)
Unusable engine oil MIL-L-23699 or 0.60 0.50 2.28
MIL-L-7808 or
(See Note 6)
Constant speed drive MIL-L-23699 or 1.58 1.32 6.00
MIL-L-7808 or
(Sece Note 6)
Starter MIL-L-238699 or 0.08 0.07 0.30
MIL-L-7808 or
(See Note 6)
Air-conditioning MIL-L-23699 0.03 0.03 0.11
turbine
Liquid oxygen MIL-0-27210 10.0
system
Fuel system (refer
to notes)
Left forward MIL-T-5624 562.256 86.5 72.0 3274
fuselage tank JP-4
. :t,%}; ,
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Table 3-2. Servicing Capacities and Fluids (Airplanes AF69-6197 and Subsequent) Orange Foam - {continued)

System or Fluid Capacities Pounds Capacities U. S. Capacities Imp. Gal. Capacities Liters
Component Gal.
Right forward P-4 562.25 86.5 72.0 327.4
fuselage tank
Left midfuselage  JP-4 474.5 73.0 60.8 276.3
tank
Right Jp4 4745 73.0 60.8 276.3
midfuselage tank
Sump tank P4 494.0 76.0 63.3 287.7
Aft fuselage Jp-4 2,015.0 3100 258.1 1,173.3
tank
-32%)
Wing integral Jp4 4,680.0 7200 599.6 2,725.2
tank $iq
Total internal fuel 9,262.50 1,425.0 1,186.6 5,393.6
“Auxiliary wing JP4 7.800.00 1,200.0 999.2 4,542.0
tanks (four

300-gallon tanks on
wing stations 1, 3,
6, and 8) * No foam installed

Total fuel 17,062.50 2,625.0 2,185.8 9,835.6

NOTE

1. Fuel (Type/Specification)

Normal fuel — JP-4

Alternate fuel — JP-5, Jet A, Jet A-1, or Jet B
"Emergency fuel — Aviation gasoline

2. To avoid exceeding engine operating limits when changing to or from JP-4 fuel. perform manual fuel
control check (T.O. 1A-7D-2-5).

3. After using aviation gasoline, completely defuel entire fuel system before refucling with jet fuel.

4, The fuel quantity indicating system may vary as much as 100 pounds +4% of indicated quantity in
main (M) and transfer (T) systems and 400 pounds +4% of indicated quantity on the digital counter
(totalizer). :

5. JP-4 weighs approximately 6.5 pounds per gallon at 60°F.

6. The TF-41 engine may be operated in an emergency situation with a mixture of MIL-L-7808 or MIL-L-
28699. But the oil mixture must be changed at the carliest opportunity to one type of oil. At temperature
of 400 F and below, use MIL-L-7808. MIL-L-23699 is prime — MIL-L-7808 is alternate.

7. MIL-H-5606 hydraulic fluid may be utilized if MIL-H-88282 hydraulic fluid is not available. MIL-H-
83282 the preferred hydraulic fluid will be used whenever possible, however aircraft will not be grounded if
listed alternate fluid (MIL-H-5606) is used in any concentration. Aircraft records will be annotated to reflect
aircraft servicing with alternate fluid, identifying the fluid type (MIL-H-5606) and quantity added. To retain
hydraulic system fire resistant properties as soon as practical the MIL-H-5606 will be replaced with not less
than 90% concentration of MIL-H-83282.
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Table 3-3. Servicing Capacities and Fluids (Airpfanes AF69-6197 and Subsequent) Blue Foam

systcm or Fluid Capacities Pounds Capacities U. S. Capacities Imp. Gal.  Capacities Liters
Component Gal.
Nose gear shock MIL-H-83282 or 1.20 1.00 4.56
strut (See Note 7)
Main gear shock MIL-H-83282 or 0.60 0.50 2.28
strut (See Note 7)
Arresting gear MIL-H-83282 or 0.25 0.21 0.95
actuator (Sec Note 7)
Lateral viscous MIL-H-83282 or 0.018 0.016 0.07
damper (Sce Note 7)
Aft viscous damper MIL-H-83282 or 0.015 0.013 0.06
(See Note 7)
Forward viscous MIL-H-88282 or 0.018 0.016 0.07
damper (See Note 7) ‘
Canopy actuator MIL-H-83282 or 0.030 0.025 0.115
(See Note 7)
PC No. 1 hydraulic MIL-H-838282 or 3.74 3.11 14.16
system (See Note 7)
PCNo.1teservoir  MIL-H-85282 or 0.77 0.64 2.93
(See Note 7)
PC No. 2 hydraulic MIL-H-88282 or 11.6 9.63 44.08
system (See Note 7) v
PC No. 2 reservoir MIL-H-83282 or 8.97 3.30 15.09
(See Note 7)
PC No. 8 hydraulic =~ MIL-H-83282 or .36 2.79 12,77
system (See Note 7)
PC No. 8 reservoir MIL-H-83282 or 0.76 0.68 2.28
(See Note 7) ’
Engine oil system MIL-L-28699 or 1.80 150 6.84
MIL-L-7808 or
(See Note 6)
Unusable engine oil MIL-L-28699 or 0.60 0.50 2.28
MIL-L-7808 or
(See Note 6)
Constant speed drive  MIL-L-28699 or .- 1.58 1.82 6.00
. MIL:L-7808 or -
(See Note 6)
Starter MIL-L-28699 or 0.08 0.07 0.30
MIL-L-7808 or :
(See Note 6)
B -’ Air-conditioning MIL-L-23699 0.0 008" 0.11
:/turbine "'
[ ;- Liquid oxygen " MIL-0-27210 '10.0
: system R .
,?',;.Fuel system (refer -
i* to notes) v
Left forward MIL-T-5624 665.5 87.0 72.4 329.3
fuselage tank JP4
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Table 3-3. Servicing Capacities and Fluids (Airplanes AF69-6197 and Subsequent) Blue Foam - (continued)

System or Fluld Cspacities Pounds Capacities U. S. Capacities Imp. Gal.  Capacities Liters
Component Gal.
Right forward Jp-4 565.5 87.0 72.4 329.3
fuselage tank .
Left midfuselage JP-4 4717.75 73.6 61.2 278.2
tank
Righ( Jp-4 477.16 73.6 61.2 278.2
midfuselage tank
Sump tank Jp-4 500.5 77.0 64.1 291.4
Alt fusclage Jp4 2,037.75 813.5 261.1 1,186.6
tank o W\
Wing integral P-4 4,702.75 723.5 7t e02.8 2.738.4
tank
Total internal fucl 9.3271.5 1,435.0 1.194.9 5,431.4
.Auxiliary wing P-4 7.800.00 1.200.0 999.2 4,642.0
tanks (four .

300-gallon tanks on
wing stations 1, 3,
6. and 8) * No foam installed

Total fuel . 17.127.5 2.636.0 2,194.1 ; 9.973.4

) NOTE )
1. Fuel (Type/Specification) T
Norma! fuel — JP-4 ) R
Alternate fuel — JP-5. Jet A, Jet A-1,0r Jet B » ks

Emergency fuel — Aviation gasoline " . . K .
’ .

2. To avoid exceeding engine operating limits irimen changing to or from JP-4 fuel, perform manual fuel
- control check (T.0. 1A-7D-2-5).

3. After using aviation gasoline, completely defuel entire fuel system before refueling with jet fuel.

4. The fuel quantity indicnting system may vary as much as 100 pounds +4% of indicated quantity in
main (M) and transfer (T) systems and 400 pounds +4% of indicated quantity on the digital counter
(totalizer). -

5. JP-4 weighs approximately 6.5 pounds per gallon at 60°F.

6. The TF41 engine may be operated in an emergency situation with a mixture of MIL-L-7808 or MIL-L~
23699. But the oil mixture must be changed at the earliest opportunity to one type of oil. At temperature
of 400 F and below, use MIL-L-7808. MIL-L-23699 is prime — MIL-L-7808 is alternate.

7. MIL-H-5606 hydraulic fluid may be utilized if MIL-H-83282 hydraulic fluid is not available. MIL-H- )
83282 the preferred hydraulic fluid will be used whenever possible, however aircraft will not be grounded if
listed alternate fluid (MIL-H-5606) is used in any concentration. Aircraft records will be annotated to reflect
aircraft servicing with alternate fluid, identifying the fluid type (MIL-H-5606) and quantity added. To retain
hydraulic system fire resistant properties as soon as practical the MIL-H-5606 will be replaced with not less
than 90% concentration of MIL-H-83282.
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4, Wing tank gravity fueling receptacle 1. Liquid oXygen converteit <~ 1] //*18:*.1 PG No. 2 fillefvaive
5, Fuselage tanks gravity fueling 12. | .Nose.gear;shock strut- . . .. . »“.MHWL?O ~-Constant speed drive (CSD)
£ "“PW 13. 1 Aft.viscous damper b : Coet e 2t ‘Starter

" 14, Emergency oxygen bottle
15, 1. Forward viscous damper .., -.
‘16, ' § Alr-condutloning turbine °c ..

CETHELO s g, g

et
cELs gy

22 “Arresting gear actuator

01D 043-11-74

S SO

T s e

Figure 3-1. Airplane Servicing Points
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3-6. CANOPY SYSTEM.

3-7. Periodic cleaning and servicing of the canopy and
components are required to prolong the life and ensure
positive operation of the system. The canopy jettison and
ejection seat systems are equipped with explosive devices
which jettison the canopy and eject the seat during

emergency egress.

To prevent possible seat ejection or canopy
jettison, ensure that ejection controls safety
handle is in down-and-locked position and
safety pins are installed in ¢jection seat prime
initiator and ~ interior canopy jettison
initiator. On airplanes AF68-8225 and
subsequent, an“additional safety pin shall be
installed in the canopy-actuated initiator
when working in immediate area of initiator.

CAUTION

sssses
asssee

Do not open the canopy when wind velocity
exceeds 40 knots. When opening, restrain the
canopy to prevent damage to the canopy
pivot bolts and ‘actuator. The canopy
actuator rod end:and pivot bolts will shear if
normal canopy travel is exceeded.

3-8. Direct sunlight may distort acrylic plastic at
temperatures above 100°F. The canopy shall be
opened to allow air circulation at temperatures above
100°F and shall be shaded and opened at

- temperatures exceeding 120°F.

3-9. The canopy shall be opened when the airplane is

moved from one extreme temperature condition to’

another to allow an even circulation® of air on-both
sides of the plastic surface. Ice, snow, and frost shall
be removed by applying warm air to the canopy
surface. Care shall be taken to avoid scraping the
plastic surface as scratching or etching will cause an
optical distortion and weaken the canopy structure.

3-10. When cleaning the ::anopy, use a solution of
castile soap and clean water and blot dry with a
chamois or soft cotton cloth.

3-11. CANOPY ACTUATOR 'SERVICING. (See
figure 3-2.) :

.7
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Tools Required e
Figure |Part Number Nomenclature |Useand
& Index Application
No.
21 215.00280-1 40° canopy Lock canopy in
support strut open position.
32 216-01828-1 Canopy actuator |Facilitate

servicing adapter |servicing canopy

actuator.
E10385 Hydraulic Service canopy
" servicing cart  |actuator with
hydraulic fluid.

- e m

 Ensure that ejection controls safety handle is

. in down-and-locked position and safety pins

..{215:00261-1) are installed in ejection seat

“prime_initiator, intefior canopy jettison

* " initiator, and canopy-actuated initiator. This

-~ will prevent inadvertent canopy_jettison or
seat ejection. .

NOTE = .
"~ To extend indicator rod,- close canopy
halfway and open rapidly. Servicing tool may
then be installed before indicator rod

- -retracts. - e e ‘

e A o 4..,,.;.',,.-,,,“.;

a. Retract’ canopy actuator until groove on .
indicator rod is visible. Install canopy actuator

servicing adapter in groove with phenolic side-up.
Install pin in canopy actuator servicing adapter.

reducer.

«

b. Remove bleed and filler port plug and instyévl:l," -

¢c. To eliminate air in servifmg cart hose, operatg

hand pump to fill hose with hydraulic fluid before.'. '

1A:7D-2-2).

.i“i";“ a RT3

connecting. P
d. Install 40°  ‘canopy support strut (TO.
< Laaastc : .
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Figure

& Index . Use and
No |Part Number| Nomenclature Application

{10385 Eleydraulic ervice shock
rvicing cart strut with
hydraulic fluid
B-1 Air compressor [Service shock
trut with

IGGG-W-686 [Torque wrench,
10 to 150
pound-inches

IMIL-T-26772 [Nitrogen
kervicing trailer{strut with nitro-

cal Skid plates (2)

How main
fabrication nding gear to
main in
normal position
uring shock
trut servicing.
91695 ir gage heck strut for
sembly roper inflation.
246250 dapter se with Multi
Optional) Local Purpose Dolly,
‘abrication) art No.

WARNING

Use approved personal protective
equipment (goggles/face shield/
gloves) when using compressed air or

nitrogen. .

NOTE o -
To determine if shock strut requires : L
servicing, connect pressure - gage .

to high-pressure pneumatic valveand ;' .~ ..
check that pressure gage indication .. " 5
corresponds to table pressure and e
dimension X (table 3-4). :

a. Position two skid plates under wheel.
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" CAUTION

To prevent damage to-sgtuator, do not
-exceed 250. ps1 filling pressure.

e. Fill actuator with hydraulic fluid until mdl-«_
cator rod is fully extended.

NOTE

CF The servicing adapter holds the indica-

' tor rod extended at proper refill level
of 2.00 (%0.10) inches, measured from
bottom of housmg to end of indicator

" rod. F .

f. Allow fluid to bleed back to servicing gart
until servicing adapter i is seated on canopy actuator
housing.

e o 'g. " Remove filler hose and reducer. Install new
: O-ring on bleed and filler port plug. Install bleed and
filler port plug

h. Remove pin from servicing adapter and ‘

remove servncmg adapter from indicator rod.

. Remove canopy support strut.

i ‘With canopy open, check that groove on indi-
cabomod’ is v181ble. If groove on mdxcator rod i _ls not

312, CANOPYCOUNTERBALANCE CYLINDER 3
SERVICING. Ss;e figure 38) "

- 'Fl.g'l‘ ure
& Index |
No '‘{Part Number| Nomenclature |

ltrogen
lcmg -

we
-

. TO.1A

WARNING ||

Ensure that ejection controls safety
handle is in down-and-locked position
and safety pins (215-00261-1) are .,
installed in ejection seat Prime initia-
_tor, interior canopy ]ettlSOIl initiator,

" and canopy-actnated initiator. This will
prevent inadvertent canopy jettison or
seat e]ectlon v,

Install canopy support strut prior to
pressurizing or depressurjzing canopy.
counterbalance cylinder. Failure to
install strut will allow thé'canopy to -
fall and may injure perso nel or dan
age equxpment o

’Use approved p;:rsonal protectlve
,eqmpment (goggles/face shleld/

Tlry, X

Wi

7021

Y

!‘.
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c. Inflate cylinder with nitrogen to applicable
/ pressure as follows:

#  Ambient Pneumatic
. Temperature Pressure
o 225 psi
250 psi
275 psi

d. Disconnect \nitrogen hose.

WARNING

If filler valve leaks, canopy will fall

when canopy support strut is removed

and may callse injury to personnel or
amage to equipment.

N

e. Usinga s,'" A
ler valve for possible

f. Remove canopy l‘f{fport strut.

g. Close and openﬁ canopy several tlmes o
check counterbalance cylmder operation.

N\

CANOPY G)UNTERBALANCE
CYLINDER
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SEE DETAIL A

t

DIMENSION
X

The complete servicing
procedure shall be re-
peated if measured strut
pressure and extension
do not agree with values
shown in table 3—3.
desired strut extension

is not obtained on second
servicing, check trunnion
for proper installation.

DETAIL A

“\\

7 HIGH-PRESSURE
PNEUMATIC VALVE

HYDRAULIC
FILLER VALVE

If

o1D0o19-03-73 3§ -

Figure 3-4. Main Gear Shock Strut Servicing

b. Remove high-pressure pneumatic valve cap and
attach bleed line to valve. Place other end of bleed
line in waste container.

c. Open high pressure pneumatic valve by turning
3/4-inch hex swivel nut slowly counterclockwise
approximately 3 turns to depressuriZe shock strut.
Valve mounting nut should be held with wrench to
prevent loosening and possiblé ejection of valve from
shock strut.

NOTE

To facilitate connection of hydraulic
servicing cart, an elbow assembly consisting
of one AN939-4 elbow and one AN8IS5-4
union may be attached to the hydraulic filler
valve.

i,

d. Remove hydraulic filler valve cap and connect’
hydraulic servicing cart to filler valve and collapse I
shock struts. o 4
e. If servicing through pressure operated valye
(548400-101), pump hydraulic fluid into shogk’sirul
untll clean (air-free) fluid flows from bleed f:

f. If servicing through MS28889-1 valve. used on
airplanes  AF71-223 and subsequent and as a
preferred spare for the 548400-101 valve. open valve
by turning 3/4-inch hex swivel nut counterclockwise.
Hold valve mounting nut with wrench to prevent
loosening nut from valve seat. Pump hydraulic fluid
into shock strut unnl dc.m (air-free) fluid flows from
bleed line. 3

: %‘ , ) . B
TN

Change 40 -
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o

g- If applicable, close" vél_ve (MS!§§§9-1) and
tighten to 60 (= 10) pound-inches torque. ’

h. lefwnnect hydraulic Servicing cart.’In

I valve
cap finger-tight. '

i. Remove bleed line from pneumatic &

d install
valve cap. )

R

L

J- Remove high pressure pneumatic yé‘.l\;_'_g,.-g&}l'low fluid
to drain from valve port. When fluid is level with bottom
of port, strut is properly serviced with fluid.

k. Place new O-ring seal on high-pressure pneumatic
valve, install valve in shock strut, and tighten to 105 (+5)

pound-inches torque. Secure  with MS20995C32
lockwire.

L. Fillet-seal pneumatic vélve with MIL-S-8802
sealant. -

NOTE

If nitrogen pressure is not sufficient to service
strut on ground according. to table 34, the
. MB-1 compressor may be jused to transfer
nitrogen from trailer to s’t;""fi, or aircraft may
" be jacked to fully extend sffut.

o

Aircraft that weigh 17,00@pounds or less will
have the main gear struts grviced to 1,500 psi
‘and the nose gear strut serviced to 450 psi prior
;- todewn jacking. - -

m. Connect nitrogen servicing trailer to
high-pressure- pneumatic valve.

. Close nitrogen serVicihé'-‘blécd valve and open
. nitrogen pressure shutoff valve.

NOTE

.- After pressure and dimension is obtained,

-5 rock airplane and check that gage indication ..
-and strut extension measurement did-not .-
change. '\ o

-y (inches)

o. Inflate shock strut with nitrogen to dimension X
(table 34) and pressure shownin table. Tighten
high-pressure pneumatic valve 3/4-inch hex swivel nut
to 60 (+10) pound-inches torque.

p- Close shutoff valve and open bleed valve on
nitrogen service trailer. g

q. Disconnect nitrogen hose from pneumatic valve.
r. Check pneumatic filler valve for leaks.

s. Install valve cap and remove skid-plates.

Table 34,

© Strut Extension Dim X~ re (Psi)

i

4 (Fully compresséd) }
N sy

4172 3‘:

.5 F 3750 (£73)

51/4 3,380 (£67)

5172 3.osor(fz6|),

53/4 2,800 (fg‘s) )

) %‘
61/4 T
612

7 k]

7172 L

PP PR LN
970 (x19)- -

870 (£17)
sr 4
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314, -NOSE GEAR SHOCK STRUT SERVICING
(See anure&& g,nd refer N

%o table 3—5)

senncmg cart. T.g iten
nches torque and it

Figure ) .
& Index . > Use and
No- . [Part Number] Nomenclature Application .
FJIO%S Hy draulic Service shock
P ‘Bervicing cart |strut with ”

JoGo-w-686

0 0150

und-i ches

Torﬁhe‘wrench. [
-, |high-pressure
" Jpneumatic valve.

itrogen serv1c1ng bleed valve a.nd
pressure shutoff valve. -

hydraulic [luid.__
ighten




. 1A:70-2-1

s
v HIGH-PRESSURE -
. PNEUMATIC VALVE
(DETAIL A}
’ NOSE GEAR .
SHOCK STRUT :
HYDRAULIC ‘ o : N
FILLER ) : L !
- VALVE ‘ . .
(DETAIL B) HIGHPRESSURE T
- PNEUMATIC VALVE .. HYDRAULIC <
_— : i FILLER .
. VALVE
. o
o s
£
L -~ rr
Figure 3-5. Nose Gear Shock Strut Servicing .\\..
v
- - i T
e
;
. i
- . - !
At °




" Airplane

T0.1A7D-2:1

Use appr'f)ved ’peré.ona'l protective
equipment (goggles/face shield/gloves)
when using compressed air or nitrogen.

When inflating tire, stand forward or
aft of wheel to prevent injury in event
wheel ruptures. :

c. If tire requires servncmg, use mtrogen ser-
vicing trailer or eompressor and connect air gage .
and servxcmg hose to tire filler valve' as follows:

Install 95.5 degree adapter on the tire filler
valve and use chuck Part No. 6739 installed on hose
of inflator gage assembly.

d. Inflate main gear tires to the following
- pressures:

3-15. LANDING GEAR TIRE SERVICING.
Gross
Tools Requiired Weight
- Y Pounds Psi .
- -7 Below 80,000... ..190 (410, 0) Yame
g Ture Use and £:30,000 to 35,999 .......... 250 (+10,0) .
T rerenneesenns S00 10,0) - e
No. |Part NumberNomenclature] Application % 39;000 to 42,000 %0 ¢+ ) L
MC-1A Power driven [Service tire with NOTE
reciprocating [dry air. When operating conditions dictate,
compressor main landing gear tires may be inflated
IMIL'T:26772 [Nitrogen  [Service tire with 05300 (plus 10, minus 0) PSI for all
. lservicing nitrogen. aircraft gross weights to obtain opti-
trailer mum tire performance and reliability.
- [M85352/1 l"ﬂft‘;)'l kit fInflate tire. e. Inflate nose gear tires to 100 (+10, -0) psi.
ssembly
de739 Ehuck Adapt to hose f. Disconnect air gage and servicing hose from
ssembly on inflator kit. tire filler valve. :
[1742A 18/Rinch  [Screw onto tire g. Install tire filler valve cap.
dapter to - [filer valve to <G16. ARRESTING GEAR ACTUATOR SERVICING. .
5.5 degree  Jadapt chuck - See fi 36.
dapter assembly. (See figure 3-6.)
85352/4-1 orfDual chuck  [Check tire Tools Required
uivalent tem gauge |pressure. .
it size 1 . F' -
600 psi igure
L & Index Use n%n
E o . IN lat li
a. Remove tire filler valve cap. No. _|Part Number [Nomenclature] Applica’
GGG-W-686 [Torgue hten arrest™;,
-b. Usmg air gage, check tlre for proper . lw(:'::lch, , Eg gear bleed - "
* inflation. ; 10101501  |valve.
pound-inches .
N 1E10385 Hydraulic© [
WARNING rvicing cart

hydrauhc cylmder and accumulator whl
with hydrauhc fluid and precharged with nita

"ing gear actuator, the actuato

}

CAUTION

p—

To prevent possible damage to arrestF

serviced with arresting gear in the
retracted position. If the system ~ -
requires frequent servicing or exces-
sive bleeding, troybleshoot: accomulator

and actuator for internal Ieaknge (T 0
1A-7D-2-7).




Y

T

5

? bleed linc.

To obtain a correct hydraulic fluid".
level indication during servicing, the
accumulator piston must b preloaded_ .«ig
with approximately 300 psi nitrogen_.. ...#%%
precharge pressure. - A

a. At accumulitor filler valve package in right
wheel well, depressurize arresting gear accumula-
tor (station No. 1) until station gage indicates 300
psi. )

'b.  Open access 5223-2.

¢. Remove cap and connect hydraulic servicing.
cart hose to filler valve.

d. Cut lockwire on bleed valve. Connect one
- end of bleed line to bleed valve, and place other end
of bleed line in waste container.

e. Open bleed valve 1 1/2 to 2 turns and pump
hydraulic fluid into actuator until stream of clean -
(air-free) fluid flows_‘from blged line. :

f. Ensure arreéting gear actuator indicating
rod is fully retracted, close bleed valve, and remove

NOTE

pgrec markings at 0°F and 1200F

ositions only and will require interpo-

n for intermediate temperature

“onditions. To ensure correct fluid

level service, use care when interpolat-

ing -temperature position on the fluid
I'indicator plate. -~ - - _

) ue pumping hydraulic fluid into actu-

L indicator rod extends to the temperature

drresponding to ambient temperaturc on
B0 e e et

™. NOTE .

stuator is overfilled; open bleéd%\

dve {o bleed off excess fluid.. ™
rhien:hle ‘

and secure with MS20995C32 lockwire.

PR O A b oud

. TR
RETANE

N PN

(I

" graph 1:28). PR
sl

ten:hleed Valvcwlo(d:g)p;)un\cfmchcs \\Qg B

negt Hydrhulic Sbriiei ot f
andinstall.cap. - 3

N [T
‘drresting géar oy

“3iop, it is extreme mmm‘tanf;%

actuator is serviced to the Chrred

- hydraulic fluid level and pneumbti

" precharge pressure and contuings

~Aree fluid. After pneumatjc’g
“the fluid level indicator 13
be approximately the samé
g. A significant change
level indicator position sfter pneumatic
servicing is an indication of air in the
fluid. “Repeat steps ¢ thru j until the
actuator is properly serviced and .~
hydr;aulic fluid is completely free of .
alr. - . T - N

). Pncuﬁiatically service arresting gear accu- h
mulator (paragraph 3-48). -
k. Connéi:tmext;ernaliclectrica‘l

powcr(para-

}

1. 'Conneet external hy
2 system (paragraph 1-38).°
: £

‘m. Place arresting

A

SHrcre
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3-19. FORWARD AND AFT VISCOUS

DAMPER SERVICING. (See figures 3-7 and-3-8)

‘F'i_ Tools Required

Flgur; Part Number. Nomenclature Use and

& Index {Application
Equipment Provide power to
required for check out
connecting viscous damper.
external hydraulic
power
Hydraulic Service viscous

secvicing cart damper with
hydraulic fluid.
Tighten filler cap
>|on aft viscous
damper..

Torque wrench.
10 to 150
pound-inches

CAUTION

ssesss
esense

»

To prevent internal damage to viscous
dampers, service with MIL-H-83282 hydraulic
fluid at a pressure not exceeding 50 psi. '

NOTE

Viscous dampers are properly serviced when
green color band is visible through the
viscous damper inspection window and stick
response has no stickiness, snap-back,
sponginess, or sloppiness.

3-20. Viscous damper indicators have color bands that
are visible - through - jnspection windows to indicate
serviced condition. The bands are as follows:

a. Any red color band: damper is‘oyers_er.vice'd.
b. Green color bangd only or gra){‘\l\(ri_thrgreen, black

with * green, or “gold . .with “green ;colors ' .showing:
damper is properly senjvi.chd ‘and acceptable for flight.

c. All gray, all black ’a“ pold, ﬂor".t’he_se'é(’i’l'ql":s; with
part of damper spring showing: damper is
underserviced.- =~ .- - o ‘

i

d. Spring only (no piston): dampé;r is empty.

WINDOW

2 ACCESS 2221-1

]

INSPECT{ON

01D023-08-76
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BLEED PLUG

ACCESS

FILLER
VALVE

) ' ACCESS
a FILLER CAP 91131
INSPECTION
WINDOW®

ACCESS
9113-4°°

ACCESS

9113-3° : A\

911361** LODCKWIRE (1.75
: . INCH LOOP)

Teyor vt

o i

. ‘“Airplanes through AF69— 6196 a ' T T
"Alrplanes AF69-6197 and subsequent. - 01002410781

Flgure 3-8. Aft Viscous Damper Servicing A

3-21. FILLING UNDERSERVICED DAMPER. e 'When" ‘damper s properly g
servicing cart hose. o

\ .. .a, Eor forward damper"remove f|ller line plug | localed
K ‘above ‘access 2221-1 and install .adapter fmmg for
connecting servicing cart. For aft damper. open damper
lservxce access 9113-3 or 9113- 5 l and remove filler cap.
TS
b. Loosen hydraulic serwcmg cart hose nut to bleed

air from hose Ensure- that aft, dﬁgxper filler g

f. On forward damper. re ové:"adj
filler lme and install filler -ling
install fil(]er “line cap Y

8

damper filler line and ”&ghten ho<e nut.,i AR ~ pound- -inches torque, and close access,

install MS20995C32 lockwire to retain cap. Leave
approximately  1.75-inch loop in " lockwire to allow
removal/ mslallauon of. cap

& Perform servrcmg operatronal checkom (parag raph h
3 -25)... ; Lo e

PR VO SR S T R S A )

3 gz numc EMPTY: DAMPER

If damper i is overfxlle ny of I i
showmg) it shall be bled, (paragtai)h‘ﬁ 24) 10

AT © prevent improper response of flight controls
’ ' i ald o

wp

servncmg cart,f \

U

\; [ d. Slowly operate
-~ carefully hll damper wrth 'MIL-H
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a. For forward damper, remove filler line plug
located above access 2221-1, and install adapter
fitting for connecting servicing cart. Open access

2221-1. For aft damper, open access 9113-1 and

~damper service access and remove filler cap. -

b. Loosen servicing cart filler hose nut to bleed air
from filler hose. ' ‘

NOTE

‘Operate servicing cart to completely bleed air
_from filler hose during attachment to damper
filler line.

c. Attach servicing cart filler hose to viscous .
damper filler line while bleeding air from filler hose.

Tighten nut on servicing cart filler hose.

d. Slowly operate servicing cart and fill damper
until red color band appears in window. Filling
pressure should not exceed 50 psi.
GNP L

. Bleed air from viscous démper (pa[agrap'h 3-23).

3

i if_:cd color band is still visible, viscous damper
- is ‘overserviced and' .excess fluid shall be ‘bled
tit-{paragraph 3-24).

/" 74 g. Disconnect se

E A

V ’igi.ng cart hose from filler line.

g

__..Ensure that aft damper filler cap is properly
._..tightened and retaingd with lockwire. If filler
“‘fcap comes loose injfligh?. it could jamj‘ ligh{”

gt ntrols.

S fO T YR P

i

O J _ PR

Nifed .

. Qitforward damper, remove adapter fitting from
ﬁ%}mem‘;d install filler line plug. On aft damper,

;" iV flifer*cap’“and - tighten ~Gap 50 (= i0)
. ‘pound-inches torque. If required, install M§20995C32
lockwire to retain cap. Leave approximately 1.75-inch
doop in lockwire to allow rémoval/installationof cap.

Perform servicing operational checkout (paragraph

SEG AL T s e e i1

v

" from filler hose.

J- Close damper service access, and accesses 2221-1
and 9113-1, if opened.

3-23. AIR BLEEDING.

a. For forward damper, remove filler line plug located
above access 2221-1 and install adapter fitting for
connecting servicing cart. Open access 2221-1. For aft
damper, open access 9113-1 and damper service access

and remove filler cap.

~~,_b. Loosen servicing cart filler hose nut to bleed air

~ NOTE

Operate servicing cart to completely bleed air

from filler hose during attachment to damper

filler line. ’ .
c. Attach servicing cart filler hose to damper filler
line while bleeding hose. Tighten servicing cart filler
hose nut.

d. Connect external hydraulic power to all PC

systems and pressurizé each system to 3,000 psi
(paragraph 1-34). © * ’ B

CAUTION

Pocess
sssens

Avoid rapid movement of control stick
during bleeding of .damper. Excessive stick
force may break forward damper rod end
shear pin. 1f filling pressure exceeds 50 psi,
internal damage” 10 viscous damper may
. Tesult. iy
m,, LR P B B ;,‘, v ‘ .
e. Loosen vi§285{is"ﬂaér‘r1;;)éf ‘bleéd plid§ and bleed air
and fluid from damper as controlstick; is cycled fore
and aft with quigk, §0ogthsstrokes. Maintain positive
pressuresvith vigtous damper servicing unit during
bleeding. operatioffs xﬁ}f m?30%psi) until fluid is
free of .air and é‘spong_i.ne_sshpr‘;spa,p;baqls in control

;‘JL“':T

& s

stick 1§clumgq.;cd R

f. Tighten bleed plug, =~ i

1,8 Obserye color. band showing through, inspection

* - window and service if required (paragraph 3-21).

. - N ,‘( -
sysnyy vl ARpw i Mo o

BRI S £ » oL e o
h. Disconnect setvicing line hose from, filler line. s



| WARNING I

Ensure that aft damper filler cap is properly
tightened and retained with lockwire. If filler
cap comes loose in flight. it could jam flight
controls.

i. On forward damper. remove adapter fitting from
filler line and install filler line plug. On aft damper,
install  filler cap and tighten cap 50 (z=10)
pound-inches torque. If required, install MS20995C32
lockwire to retain cap. Leave approximately 1.75-inch
loop in lockwire to allow removal/installation of cap.

J-  Perform checkout
(paragraph 3-25).

servicing  operational

k. Shut down and disconnect external hydraulic
power (paragraph 1-34).

1. Close damper service access and accesses 2221-1
and 9113-1, if opened.

3-24. FLUID BLEEDING.

a. For forward damper, open access 2221-1. For aft
damper, open access 9113-1.

NOTE

Do not move control stick during viscous
damper bleeding.

b. Carefully loosen bleed plug and allow fluid to
escape until green color band shows, Edge of piston
(gray, black, or gold anodize) showing with green is
acceptable.

c. Tighten bleed plug.

L4

d. Perform checkout

(paragraph 3-25).

servicing  operational

e, Close access 2221-1 or 9113-1.
3.-25. SE'.RVICING OPERATIONAL CHECKOUT.

a. Connect external hydraulic power to all PC systems
(paragraph 1-34). .

b. Check control stick res esponse by fhoving control
stick forward about 3 inchfes, then'releasing. Stick should
return to neutral-position slowly and steadily. Any
snap-back indi<“ les air must be bled from dampers

]

l

3

by

T.0. 1A-7D-2-1

Excessive play or sloppiness in the area of neutral -
indicates underservicing and viscous dampers must be -
filled. Excessively slow return to neutral indicates that
viscous dampers are possibly overserviced and excess
fluid must be bled.

NOTE

If servicing operational checkout is
unsatisfactory, refer to defective viscous
damper cylinder isolation procedure (T.O.
1A-7D-2-8). .

¢. Shut down and disconnect external hydraulic
power (paragraph 1-34).

3-26. LATERAL VISCOUS DAMPER
SERVICING. (See figure 3-9.)

Tools Required
Figure {Part Number Nomenclature Use and
& Index Application
" No. '
E10385 Hydraulic Service viscous
servicing cart damper with
hydrauhc fluid.
GGG-W-686 Torque wrench, |Tighten servicing
10 to 150 cap on viscous
pound-inches damper.

i CAUTION

To prevent internal damage to viscous
dampers, service with MIL-H-83282 hydraulic-
fluid at a pressure not exceeding 35 psi. -,

NOTE

Viscous damper is properly ‘serviced whep .
green color band is visible through the .
viscous damper inspection window . and-,:.,‘
control stick operates smoothly with no
snap-back or sponginess.

3-27. Viscous damper mdlcators have colof bands v
visible through the inspection, windows to. mdncate
service condition as follows:

Change 17 . 3,
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FILLER CAP

FILLER-BLEED
VALVE NUT

FILLER-BLEED -
VALVE

JAMNUT

. LOWER RED

ACCESS
1123-1
SEE DETAIL A

GREEN BAND

BAND UPPER RED BAND

INSPECTION

b. If grecnﬁand and lower red band are visible,
.- damper is properly serviced. -

*. ¢ If lower red."green, and upper red bands are
visible, damper is overserviced.

T e
.
e,

"3:28.-FILLING UNDERSERVICED DAMPER.

- .

i/’ Pt - . . ‘
R access 1123-1.. Remové filler cap.

b. Loosen hydraﬁlic seﬁicing cart hose nut to bleed
_ air from filler line hose. '
| NOTE

"féﬁﬁbratc hydraulic servicing cart and
continue bleeding filler hose during
attachment to eliminate all air from filler line.

c.,Att’ach hose to viscous damper filler valve and
tighten hose nut. o
= &€ Open filler-bleed
. counterclockwise.

322 .

_‘ WINDOW
. : 01D0045-10-75
Figure 3-9. Latéra_l Viscous Damper Servicing
a. If lower red band only is visible, damper is : "
underserviced. : CAUTION™ i

To avoid damage to viscous damper, do not
exceed 35 psi filling pressure.

e. Slowly operate hydraulic servicing cart to apply

30 (+5) psi pressure and carefully fill dathper with
.. hydraulic fluid until upper red band is visible (damper
oversgiviced). Close filler-bleed valve but do not tighten.

¥ Disconnect filler line. - !

g Loosen filler-bleed valve nut and carefully bleed
until green band is visible, indicating damper is properly
serviced. If air bubbles are evident "while - bleeding
damper fluid, repeat steps b through g until clean
(air-free) fluid is evident. ol S

oy e P
A 3

h. Tighten filler-bleed valve. nut to 50 (=10)
pound-inches torque. -t HET- . e
A e ’

- Ensure that filler cap?Nc

v

&

_ erly tightened
-and retained with safety chain drlockwire. If- _

cap comes lpose intlight, it may jam\h{ﬂight
controls. ) .
~ )
7 : - A ; ‘




i. Install filler cap and tighten to 17 (+3, —2)
+ pound-inches torque. If safety chain is missing or
broken. install MS20995C32 lockwire to retain cap.
Leave slack in lockwire to allow removal/installation of
cap.

J--Close access 1123-1.

3-29. ENGINE OIL SERVICING. (See figure 3-10.)

Tools Required
Figure |Part Number Nomenciature Use and
- & Index Application
No. N
MIL-T-38266 Tank and pump |Service engine
L unit jet oil oil tank with oil.
servicing

Do not service engine oil tank above full

mark on sight glass. Overservicing c¢an

cause catastrophic engine failure, possible
_injury to personne! or loss of airplane.

Do not mix MIL-L- 23699 and MIL-L-7808
lubricating oils except in an emergency
situation. After mixing, the oil mixture
shall be changed at the earliest
opportunity to one type of oil. At
temperature of —-40°F and below, use only
MIL-L-7808 oil.

. NOTE
Service and maintain oil level at full mark

on sight glass of airplanes modified by T.O.
1A-7-596.

T.0.1A-7D-2-1

3-30. INITIAL OIL SERVICING.

NOTE

This procedure is to be used when engine is
installed and must be accomplished without
interruption.

a. Open access 5222-2.

b. Remove high speed gearbox magnetic chip
detector and allow oil to drain.

c. Install chip detector.

CAUTION

To prevent damage to drain valve and loss of
engine oil, do-not use tools on drain valve
handle. Use fingers only.

d. Drain oil from engine oil tank using the oil

_ sampling drain valve until oil level is at the 2-quart

low mark on sight glass. Install cap on oil sampling

" drain valve and tighten (approximately 75 inch-

pounds).

e. Start engme (paragraph 2-51) and operate as
follows

1. Idle for 3 minutes.
2. 75% rpm for 20 minutes.
3; IQle for 2 minutes.

f. Shut down engine.

g. Check oil level in 51ght glass 10 minutes after
shutdown.

h. If oil level is above 2-quart low mark, repeat
steps d through g. :

i. If oil level is below 2-quart low mark, add
agitated MIL-L-7808 or MIL-L-23699 oil, whichever
airplane is to be serviced with. Bring oil leyel to

1-pint low mark on sight glass.

Change 47 3-23
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ACCESS
5222-4 ACCESS
5222-3-3
OIL TANK SIGHT GAGE
<CUPPER SCUPPER
1082
OILcap P/N 686108

P/N 6866439

4
—— I
oA \ /
4 i
X |
N
/ -
/
OIL TANK FILLER
01D101-07-77
Figure 3-10. Engine Oil Servicing
Change 40
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Do not service engine oil tank above full
mark on sight glass. Overservicing can
cause catastrophic engine failure, possible
injury to personnel or loss of airplane.

NOTE

Service and maintain oil level at full mark
on sight glass of airplanes modified by T.O.
1A-7-596.

3-31. OIL SERVICING. On airplanes before T.O. 1A-7-
596, the nucleonic oil quantity indicating system is a
mass measuring function which measures the
approximate amount of usable oil in the tank. On
airplanes after T.O. 1A-7-596, the General Electric
oil quantity indicating system is a volume measur-
ing function which measures the amount of usable
oil in the tank. When the engine is started, the oil
distribution system forces approximately 1.2 quarts
of oil from the tank to fill bearing lubricating lines,
bearing cavities, etc. Since the scavenge system will
have no oil to return to the tank, the cockpit
indicator will drop no lower than 5/8 before slowly
rising to a normal of 11/16 to 13/16 (nucleonic
system) or 3/4 to 7/8 (G.E. system).

NOTE

Because of the temperature effect on oil
level, the level in the tank when the oil is
cold will be less than that observed
immediately after engine shutdown. Do not
add oil to compensate for this drop in oil -
level as overservicing may result.

The following procedures must be
accomplished without interruption.

T.0.1A-7D-2-1

a. Open access 5222-3-3.

b. Check oil level on sight glass after each flight.
Checking and servicing must be made no sooner
than 5 minutes nor later than 15 minutes following
engine shutdown.

Do not service engine oil tank above full
mark on sight glass. Overservicing can
cause catastrophic engine failure, possible
injury to personnel or loss of airplane.

NOTE

Service and maintain oil level at full mark ~
on sight glass of airplanes modified by T.O.
1A-7-596.

Whenever a transmitter assembly is
removed from an engine oil tank, or is
installed in a replacement engine, perform
an operational check of oil quantity low
light in accordance with T O. 1A-7-596.

c. If oil level is above the 2-pint low mark on sight
glass, no servicing is required. Close access
5222-3-3.

d. If oil level is at or below the 2-pint low mark on
sight glass in accordance with check performed in

step b, proceed as follows:

1. Open access 5222-4 and remove oil filler cap.

Change 47 3-24.1/(3-24.2 blank)






CAUTION

Oil filler area must be kept absolutely clean
during oil servicing,.

To prevent oil contamination from metal
particles or dirt, make sure top of can is
clean; then open can with clean, sharp
center-punch type tool (T.O. 42B2-1-1,
Section IV).

NOTE

The TF41 engine may be operated in an emergency
situation with a mixture of MIL-L-7808 and MIL-
L-23699. But the oil mixture must be changed at
the earliest opportunity to one type of oil.

2. Open can and service with oil, MIL-L-7808 or
MIL-L-23699.

3. While observing sight glass, add required amount
to raise oil level to between 1- and 2- pint low mark on
sight glass. Do not service above the 1- pint low mark.

To prevent engine failure in flight due to loss
of oil, ensure oil filler cap is properly
installed.

4. Install oil filler cap. Pull upward on cap
retaining chain to ensure cap is tightly secured in
place. Check that cap locking tab is properly oriented
and that cap is seated flush with edge of scupper.

5. Close accesses 5222-4 and 5222-3-3.

6. Record oil quantity added on AFTO Form
781H.

T.0. 1A-7D-2-1

NOTE

If more than one flight occurs between oil
additions, oil consumption must be
calculated using the total flight time since last
oil addition.

7. Calculate oil consumption based on oil
quantity recorded in substep 6 and total flight time
since last oil addition, and record on AFTO Form
781H.

8. If oil consumption exceeds 1-pint per flight
hour but does not exceed 3-pints per flight hour,
troubleshoot engine (T.O. 1A-7D-2-5) excluding check
run for oil consumption. If cause of problem 'is
corrected, return engine to normal maintenance;
otherwise, place engine on special monitoring for oil
consumption (paragraph 3-34).

9. If oil consumption exceeds 3-pints per flight
hour. troubleshoot engine (T.O. 1A-7D-2-5). If cause
of problem is not found, reject engine.

3-32. OIL CONTAMINATION AND
SPECTROMETRIC OIL ANALYSIS PROGRAM
(SOAP) SAMPLING.

3-33. Perform the following to obtain oil sample:

NOTE

All samples shall be taken before servicing
the lubricating system with additional oil.

a. Open access 5222-2-1.

b. Remove oil sampling drain valve cap.

! CAUTION :

. .

To prevent damage to drain valve and
subsequent loss of engine oil, do not use tools
on drain valve handle.

¢. Remove cap from oil sampling bottle and place
bottle below drain valve outlet. Open valve and drain

oil until bottle is at least half full. Release valve to

closed position.

d. Place cap on sampling bottle and tighten

.securely.

Change 6
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e. Install cap on oil sampling drain valve and tighten to

8 75 (25) pound inches torque.

f. Close access 5222-2-1.
3-34. SPECIAL MONITORING FOR OIL

CONSUMPTION. '

NOTE

Accurate recording of total engine running
time (i.e., time from engine start to engine
shutdown and all associated ground time
between oil additions) must be accomplished.

a. Service engine and record oil quantity added
(paragraph 3.31).
NOTE

If more than one flight occurs between oil
additions, oil consumption must be calculated
using the.total engine running time since last
oil addition.

b. Calculate oil consumption based on oil quantity

" recorded (tep a), total engine running time since last oil
"3 addition, and record on AFTO Form 781H and AFTO

Taa
)

A i

" Form 119A.

¢. If oil consumption exceeds 1-pint per hour, trouble-
shoot engine (T.0. 1A-7D-2-5) excluding oil consumption
check run. If corrective action for high oil consumption

- isnot found, reject engine.

d. Tf oil consumption does not exceed 1-pint per hour,
continue monitoring engine.

3-36. STARTER OIL SERVICING. (See figure
3-11.) o

, Tools ﬁeﬁuiud

Figure |Part Number Nomenclature Use and
& Index " | Application
No.
GGG-W-686 Torque wrench, | Tighten oil
10 10 150 dipstick. filler
pound-inches plug. #nd dram
plug.- -
SR F NI
Flud servicing  |Service staiter
. syringe (locally  [with oil.
s procured)
LA T I.'2-pint capacity.
bulb type

. Tl b e,

“a

3-36. OIL CHECK.
a. Open access 6222-2-1.
b. Check and service starter power turbine as follows:
I. Cut lockwire and remove oil dipstick.
2. Wipe dipstick clean. install. and remove again.

3. If oil is indicated on dipstick. oil level is
satisfactory.

4. If no oil is indicated on dipstick, add
MIL-L-7808 or MIL-L-23699 oil through dipstick opening
until oil overflows.

5. Using new dipstick gasket. install'dipstick and
tighten to 95 (+5) pound-inches torque. Secure dipstick
with MS20995C20 lockwire.

c. Check and service starter accessory gearcase as
follows: '

L. Cut lockwire and remove oil filler plug.

2. If oil level is at bottom of filler port threads. oil
level is satisfactory.

3. If oil is required, add MIL-L-7808 or MIL-L-23699
oil through filler plug opening until oil overflows.

4. Using new oil filler plug gasket. install filler plug
and tighten 10 95 (= 5) pound-inches torque. Secure filler
plug with MS20995C20 lockwire.

d. Close access 6222-2-1.

3-37. OIL DRAIN AND FILL.
a. Open access 6222-2.

b. Place suitable container under starter power
turbine oil drain plug.

<. Cut lockwire. remove drain plug. and drain oil.
d. Using new drain plug gasket. install drain plug.
tighten to 95 (= 5) pound-inches torque. secure plug with

MS20995C20 lockwire, and remove container.

e. Place suitable container under starter accessory
gearcase oil drain plug.
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ACCESSORY
GEARCASE
OIL FILLER PLUG
_.MAGNETIC
" DRAIN
PLUG

ACCESS 6222-2-1

DIPSTICK

STARTER

|

MAGNETIC
DRAIN
PLUG

0100/ 21174

Figure 3-11. Starter Oil Servicing

f. Cut lockwire, remove drain plug. and drain oil.
g. Using new drain plug gasket. install drain plug and
tighten to 95 (+5) pound-inches torque. Secure drain
gplug with MS20995C20 lockwire.
h. Cut lockwire and remove turbine oil dipstick and
accessory gearcase oil filler plug. '

At temperature of 40°F and below, use MIL-L-
7808 oil. .

i. Fill to top of filler neck of turbine sump and acces-
sory gearcase sump with MIL-L-7808 or MIL-1-23699 oil.
j. Using new dipstick gasket, install dipstick and
tighten to 95 (+5) pound-inches torque. Secure dipstick
gwith MS20995C20 lockwire.
. Using new oil filler plug gasket. install accessory
gearcase filler plug and tighten to 95 (+5) pound-inches
ftorque. Secure filler plug with MS20995C20 lockwire.

1. Close access 6222-2.

3-38. AIR-CONDITIONING TURBINE
SERVICING. (See figure 3-12.)

Tools Required

Figure |Part Number Nomenciature Use and
& Index Application
No.
Fluid servicing  |Service .
syringe (locally air-conditioning
procured) turbine with oil.
1/2-pint capacity,
bulb type
413-900-020 Torque wrench, |Tighten filler
(American Tool 100 to 750 and drain plugs
and Engineering  |pound-inches on .
Co.) air-conditioning
turbine.

Change 10

3-27 .




T.0. 1A-7D-2-1

When installing a new or overhauled cooling
turbine, remove oil fill plug. This is accom-
plished by removing drain plug and inserting
the erasure end of a pencil into the drain plug
hole. Touch the cotton pack; if the erasure
shows evidence of oil, turbine can be con-
sidered serviced and ready for installation.

Do not add oil if turbine shows evidence of
previous service,

, NOTE
To facilitate removal of fasteners securing

access 2212-6, disconnect actuating link from
right nose landing gear door (T.O.
1A-7D-2-7).

a. Open access 2212-6.

b. Clean area around drain and filler plugs.

¢. Place drip pan under drain plug.

d. Cut lockwire and remove drain plug. Allow free
oil to drain from sump. :

¢. Install drain plug.

£. Cut lockwire and remove filler plug.

NOTE

MIL-L-23699 oil has been approved for
turbine servicing in lieu of MIL-L-6085 oil.
Since these oils are compatible, turbine
flushing is not required.

g- Using fluid servicing syringe, fill with 100 cc of
MIL-L-23699 oil and install filler plug.

h. Allow cotton packing in oil sump to saturate for
a minimum of 15 minutes.

i. Remove drain plug and allow excess oil to drain.

J- Remove side filler plug and install new O-rings
on filler and drain plugs. :

k. Install plugs and tighten to 150 (+20)
pound-inches torque. Secure with MS20995C32
lockwire. -

L. Close access 2212-6.

m. Connect actuating link to right nose landing gear
door, if disconnected (T.O. 1A-7D-2-7). ‘

ACCESS 2212-¢

FILLER
PLUG G

— % I ]
i iraill

==xilLil;

]

DRAIN PLUG
e : 01D025-03-88

Figure 3-12, Alr-Conditionlng Turbine Servicing
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3.39. CONSTANT SPEED DRIVE SERVICING.
(See figure 3-13.)

Tools Required

Figure

Index Use and
No. |Part Number| Nomenclature Application

413-900-020 [Torque wrench
(American [100 to 750

Tighten constant
speed drive filler

Tool and En- [pound-inches plug.
gineering
Co.)
CAUTION

To prevent inaccurate checks, do not
check constant speed drive (CSD) oil
level until 5 minutes after engine shut-
down. Overservicing may occur.

NOTE

CSD sight gage may be coded either
red/yellow/green or silver/black. Ser-
vicing instructions are provided for
both configurations.

a. Open access 6221-2 to check oil level.

CAUTION

To prevent damage to CSD, do not
operate engine with oil level in upper
yellow band (or upper black band).

b. Check that CSD oil level is within the green
band (or silver band) on the sight gage. If GSD or
CSD oil cooler has been drained, service CSD to the
top of the green band (or silver band) on sight gage
to allow for filling oil cooler and lines. If oil servic-
" ing is required, add MIL-L-7808 or MIL-L-23699 oil
as follows:

1. Open access 6222-1.

CAUTION

To prevent CSD oil contamination,
clean area around filler plug before
removing.

2. Cut lockwire and remove filler plug.

T.0. 1A-7D-2-1

CAUTION

At temperature of —40°F and below use
MIL-L-7808 oil.

3. Add MIL-L-7808 or MIL-L-23699 oil until oil
level is in green band (or silver band) on sight

gage.

4. Install new O-ring (P/N M83248/1-015) on
filler plug and install filler plug in CSD housing.

5. Tighten filler plug to 150 (+25, —10) pound-
inches torque and secure with MS20995C32
lockwire.

6. Close access 6222-1.
c. Close access 6221-2.

3-40. HYDRAULIC SYSTEM AIR CHECK.
(See figure 3-14.)

Test Equipment Required

Figure
&
Index AN Type Use of
No. Name Designation Application
Equipment re- Supply hydraulic
quired for en- power for air check
gine operation
NOTE

This check is required during preflight
inspection/launch of the first flight of
the day and following all maintenance
where hydraulic systems have been
opened or when flight controls have
been operated without all PC systems
pressurized. This check is performed
to determine whether aircraft hydrau-
lic systems are sufficiently fre¢ of air.

Ensure all accumulators are dumped
before checking reservoirs.

Hydraulic fluid must be at ambient
temperature.

a. With zero hydraulic system pressure, check
that airplane reservoir is properly serviced by
observing the NO PRESS side of indicator corre-
sponding to ambient (fluid) temperature for proper
indication (figure 3-14).

Change 36 3-29
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FILLER PLUG

W "
DRAIN PLUGS »
e "

n

7

& o

01D102-11-68

Figure 3-13. Constant Speed Drive Servicing

3-30 Chan_ge 36




T.0. 1A-7D-2-1

CORRECT LEVEL -
SYSTEM NOT PRESSURIZED

SYS PRESS NO PRESS

|
IBLACKY whiTe) I BLack)
A |
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[]
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WINDOW
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ENGINE
STARTED

|
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|
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h étart. If air check is acceptable,
',, }é off excess fluid with system
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CORRECT LEVEL — SYSTEM NOT PRESSURIZED

{BLACK) AMBIENT
- = — = = — = TEMPERATURE

07O 005 NO
PRESS

0.07 TO 0.12

MINIMUM STROKE — 0.68

0 TO 0.05

|

PRESS

ENGINE
STARTED f

‘ ':"Fiigure 3-14.'Hydraulic System Air Ch‘edt (Sheet 3)

b. If reservoir level is low, service reservoir

,- (paragraph' 342) before continuing air check. If .
reservoir is overserviced, drain reservoir (paragraph~

3-44) to proper level

. Place “reference ‘mark on mdxcator housmg 0
that indicator movement can 'be measured after
engmc start. ‘

" NOTE
Do not move flight controls after reservoirs
* are properly serviced. Moving controls will

~ displace | fluid and cause erroneous
indication.

d. Start engine (paljagfaph 2-51).

»..-¢. For PC No. 2 system. hydraulically charge
"emergency accumulators by placing

emergency
accumulator shutoff valve in OPEN for approximately

‘I minute. Place valve in CLOSE.

f. Ensufc that the followmg are m posmon
indicated: S

1. Flaps — retracted

2. Arresting gear — retracted

3. Emergency power package — reti"acted"- A

4. Air refueling probe — retracted (alrplane
through AF69-6196) .

5. Air refueling receptacle door — closed

(airplanes AF69-6197 and subsequent)
NOTE

Measure indicator movement within §

* minutes of engine start.
g Usmg reference mark (step c), measure di

the . reServmr mdlcator has moved. - For.ai




0 92 inch

T i Shq\;‘,d%wn ESngine (paragraphﬂ2-5 1).
P W’.’ I , ‘,» -

i, If indicator movement is excessive, bleeding must
‘be accomplxshed (paragraph 341).

;3-41.‘HYDRA!JLIC SY_STEM BLEEDING.

e. Slowly a
Momtor test S

,Tpéls Required

{|Nomenclature Use and
Application

Equipment " |Provide
reqmred for ../ [hydraulic power
connecting - for hydraulic
extenal hydraulxc system bleeding.

in p.hydraulic motor, ensure that
\pump shutoff valve is closed -

re app‘lymg ‘external hydrauhc power

No. 3 system,,

nnect external hydrguyqugowggﬁ:}o,mapr ptovi
PC systems (paragraph 1 34)_ o not appl y

20 gpm and if - tcst :
backpressure to zero. .

nd “co) _
%‘% ing air may be set




glass is

accumulators

:3/000 psig. Cycle wingfold

| f Al"lve tlmes and unul return lme

. C ol )‘l
2. Place flap handlc in ISO UT{LIW?}& &

Jnl e

3. Place emergenc flap svntch in EMﬁi{, N..
Flaps shall extlehd i 730 Eh 9 ?

o 7 oNOTE g
To properly reset flap system
flap handle must match flap positi befare:
reapplying hydraulic pressure- -'&A b YH

i

4. Place flap handle m DN

5. Place emergency flap ;thch 1ﬁ“N‘UK(

6. Place flap handle mUP

g-Qfl’lace ﬂap hjmdle m‘

B o 2 L N

“Tor pl‘Ope?ly 1e t‘h‘a'
 flap.handle must match flap po
1 ahylﬁauhc presbures’
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2. Place flap handle in UP.

3. Recharge emergency brake accumulator.
(Place emergency accumulator shutoff valve in OPEN
approximately 1 minute; then place valve in CLOSE.)

4. Actuate emergency brake until emergency
brake accumulator is depleted.

5. If air bubbles appeared in return line sight
glass during final application of brakes (substep 4),
return to substep 2. If no bubbles appeared, recharge
emergency brake accumulator.

t. Bleed emergency power package (EPP) system as
follows:

1. Place flap handle in ISO UTILITY.

WARNING

Ensurearea around EPP is clear to. prevent
-~ equipment damage and possible injury to
~  personnel.

'2.”Extend EPP by pulling emergency power
lmndle. After extension, check that actuator is locked

‘handle felease lock ar_xd ‘stow

'nd 'EPP ‘by pulhng emcrg cy
réturn lin fs_ight glass fo 'b

iy

If bubbles appeared in return line mght glass

diting EPP extension (substep 6), retirn ‘to $ubs step
3 (r'b’h bl red,” recharge“EPP- accumulato

To prevent fluid draining from airplane, set
test stand for closed system operation
immediately after shutdown.

WL Slowly reduce flow and pressure to zero on all
systems by openmg test stand bypass valve. Shut
down test stand in accordance with applicable test
stand manual, and position reservoir selector valve for
closed system operation.

x. Using test stand fill system, service reservoirs in
sequence (PC-1, PC-2, and PC-3) in accordance with
paragraph 342,
condition.

y. Place a reference mark on indicator housing so
that indicator movement can ‘be measured after

engine start.

z. Disconnect external electn%;al and hydrauhc
power (paragraphs 1-28 and 1-34).

aa. Start engme (paragraph 2-51).

Measure md1¢at01: ‘movement w:thm 5
- minutes of engme start

except fill to slightly overfilled

_,ab. Ensure emergenc aécumulator shutoff valve is
‘OPEN. ' «



NOTE

The following steps are required only for
those airplanes which have been bled using
above procedures and in which air is sull
indicated in PC No. 2 system.

ag. Jack airplane (paragraph 2-30).

ah. Connect external electrical and hydraulic

power (paragraphs 1-28 and 1-34). Ensure test stand

reservoir selector valve is set for open system opera-
tion.

ai. Purge air from gun drive hydraulic system as
follows:

I. Perform gun safing procedures and disconnect
flexible shaft and gun drive quick-disconnect coupling
from gun drive unit (1.0. TA-7D-2-13).

2. Adjust test stand pump pressure_compensator
to supply 1.250 psig. Cycle gun drive hydraulic motor
for 30 seconds by actuating manual control on motor.
Repeat .cycling until return line sight glass is free of
bubbles.

3. Connect flexible shaft and gun drive
quick-disconnect coupling to gun drive unit.

aj. Leave pressure at 1250 psig and cycle speed

‘brake actuator as specnfled in_operational checkout

(T.O. 1A-7D-2-8) until return line sight. glass is free of
bubbles.

'al Bydrauhc system until
ifree -of - bubbles Leave

al

Blced emerg%ncj‘ landmg gear system as
follows % A

3. Place landmg geﬁ;handle in WHLS DOWN
push handle in, and tum handle clockwise to extend landmg

gear.

accumulator.
approximately 1 minute: then place valve in CLOSE.)

"'342. RESERVOIR SERVICING ~

T.0.1A-7D-2-1.

(depress leaf spring and move valve arm to closed
position).

6. Place flap handle in UP.

landing  gear

7. Recharge  emergency
OPEN

(Place shutoff valve in
8. Place landing gear handle in WHLS UP.
9. Place flap handle in 1ISO UTILITY.
~10. Place landing gear handle in WHLS DOWN, push
handle in, turn handle clockwise and pull handle full (ap-

proximately 2 inches) to extend landing gear.

11. Reset landing gear emergency selector valve
(substep 5).

12. Place flap handle in UP.
13. Place landing gear handle in UP, obServlng

return line sight glass for bubbles as landmg gcar -
retracts.

14. If bubbles appeared in return line sxgh ﬁlasj&
(substep 13). return to substep 8. If no, bubbl
appeared. extend landing gear, and rechalg
gear emergency accumulator.

(T.0. 1A-7D-2-7).

-
-

an. Lower airplane (paragraph 230)

" a0. Repeat bleeding procedure.. steps eif

ap. Au.omphsh step§ aa lhrough af.

aq. Disconnect external electncal an | y:
(paragraphs 1-28 and '1-34). :

PRESSURE). (See figures 3-15, 3-1t
"~ Tools Required

-.|Nomenclature " ©

Figure = |Part Number: ' :
- & Index e b

No. R FUT) AN S ST o

lE108s - [Hydiaatig 7
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Tools Required (continued)

NS

Figure |Part Number . |Nomenciature Use and
& index Application
No.
or
TTU-228/E-1A Hydraulic test
’ stand. engine
driven
GGG-W-686 Torque wrench. 0 | Tighten reservoir
to 15 bleed valve,
pound-inches :

NOTE

To determine reservoir capacity and fluid
* type required, refer to table 3-1 or 3-2.

a. Ensure accumulators for system being serviced are
H duihped and properly precharged (paragraph 3-48).

l PC No 1 system
Stauon 2 —
gﬁgﬂirbugh AF69-6196).

Reservoir accumulator

.(b) Statron 3 — Surge damper
2 PC No 2 system
(a) Statron 1 — Arrestmg gear

(b) Stations 4, 6. 7. and 9 —  Emergency
ac(:umulators S

(c) Station 5 .Utiblity brake.
(d) Statron 8 — Surge damper

.‘3. PC No. 3 system .

-

) (a) Statron 2 — Rcservoir -accumuiatOr.
(b) Statlon 10 — Surge damper

b, For PC No 3 system open access 5222-4

P.% k. t all control surfaces are. posmoned to
tral | (UHT may be Tnll trarlmg edge down)

closed system operation.

,requiring reser‘voir servrcmg

d. For PC No. 2 system, ensure that the following are
in positions indicated:

I. Flaps retracted‘ and flap handle in UP.
2. Landing gear extended.

.3. Arresting gear retracted.

4. Speed brake retructed.

S. Emergency power package retracted.

6. Air refueling probe retracted (airplanes through
AF69-6196).

7. Air refueling door ;{c)sed (airplanes AF69-6197
and subsequent) R

e.-Check reservoir indication in NO PRESS window

corresponding to fluid temperature (figure 3-15, 3-16. or
3-17).

f.olf correct fluid level is mdwated proceed to step i

g f proper window shows: excessrve black and red
(overfilled). drain fluid from reservoir (paragraph 3-44)
until level is correct. Proceed to step j.

h. df proper -window"._fshows”'

excessive black
(depleted). add fluid as follows:: - -

ervrcmg cart,
leed air from
connect hose to valve

I. If using FIO385 h_\,‘drauh
remove cap from reservoir; flller' valve:
hydraulic servlcmg hose a nd

2 If usmg TTU-228/E-IA hydrailic “test stand,
set” applicable RESERVOIR' SELEC'TOR knob for
Perform preoperational
procedures (paragraphs 1-47 through - 1-49) leaving

RESERVOIR SELECT@&Q kneb set for closed system

operation. Cornect test; stand hoses ~to  system ~

3. Connect transparent bleed hose to reservoir
bleed ’“valve Place other - end of hose in. waste
contamer e u‘_;"z'ur." ‘x“!h X

~~~~~
SB Rt

tlf using TTU- 228/E lA hvdraulrc test stand

opené"S’YSTEM FILL valve for s)stem to be serviced.

LSS b 1 _"?r ’,'x)“_* RO S
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- T.0. 1A-7D-2-1

e

PC NO.'1.RESERVIOR

PC NO. 1 RESERVOIR
'BLEED VALVE

PC NO. 1 RESERVOlR .
INDICATOR
(See Detail A and B)

LEFT WHEEL WELL

LEFT WHEEL WELL

,l,u.

) PC NO 1 RESERVOIR
: INDICATOR :

O PRESS — \
V. O‘ o

Z26° TO 24°F

INDICATOR

MARK (TYPICAL)
- | DETAIL A
RESERVOIR ! suown PROPERLY o '

SERVICED FOR;25° TO 24°F . NOTE .
TEMP AND.NO SYSTEM Coee L i . M
» PRESSURE.(NOT&Z)‘ » S . se:J\:“:lgust be at ambient temperature .

=

.. 2. Corréct full level is white under mdlcatbr mark
. of applicable ambient temperature wmdqw wnh
S ke b!ack band just to right of mark.

B T

" 3. An overfilled indication is normal during check q -
of reservoir level where &ngine has just been 1
-shut down (i.e., thru flight inspection).

Fugure 3 15 Pc No. 1 Hydraulic System Servicing No Pressure
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»”

i e g

' T.0. 1A-7D-2-1

REEN T
2% .

PC NO. 2.RESERVOIR }
INDICATOR :
(See Detail A)

=

RIGHT WHEEL WELL

1. Fluid must be at ambient. temperature before
servicing. -

2. Correct full level is all white in applicable
ambient temperature window with black/red
band just at the edge of the window.

3. An overfilled indication is normal during check
‘of reservoir level where engine has just been
:shut down {i.e., theii flight inspection).

RIGHT WHEEL
WELL

PC NO. 2 RESERVOIR
FILLER VALVE

PC NO. 2 RESERVOIR

i

BLEED VALVE

PC NO. 2 RESERVOIR
INDICATOR -

. INDICATOR
MARK (TYPICAL)

"l oETAILA]

RESERVOIR SHOWN PROPERLY
SERVICED FOR 26° TO 74°F
TEMP AND NO SYSTEM
PRESSURE (NOTE 2)

C e

- 01D%28-09--78

16. pc "ﬂg@ Hydraufic Systen; Servicir;g - No Fréssure




T.0. 1A.7D:2-1

BLEED VALVE

PC NO. 3 RESERVOIR
FILLER VALV PC NO. 3 RESERVOIR

ACCESS 52224
(SEE DETAIL A)

PC NO. 3 RESERVOIR -
§ FLUID LEVEL INDICATOR
(See View A)

PC NO. 3 RESERVOIR .
FLUID LEVEL INDICATOR

!
.z
(]
)
]
INDICATOR m
MARK 8
(TYPICAL) .
< 2
o 5
= &
o % -
~ - | E
o o ('}|, /' 8
. ~ °
. ArS -
n [0}
. +
N
o
.0
g
3 . 1.
Y .
g 8 d } servicing.
Xz
B 2. Correct full level is all white in apg
s ambient temperature window withe D!
- band at the edge of the wmdg
3. An overfilled indication-is normal durmcheqk
“ IVIEW A _ of reservoir level where engine has just bean
shut down (i.e., thru flight inspection).’: :
RESERVOIR SHOWN
PROPERLY SERVICED . .
FOR 25° TD 74°F . : . ‘
TEMP AND. NO-SYSTEM : T
PRESSURE (NOTE.2) - - -
010126—09—75
Figure 3-17. PC No. 3 Hydraullc System Servicing - No Pressure (Alrplanes AF69-6197 and

Subsequent)
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|

5. Depress and hold bleed valve button.

NOTE

Filling raie of PC No. 3 reservoir may be
increased by holding emergency accumulator
test switch in DUMP.

6. If using TTU-228/E-1A hydraulic test stand,
place FILL PUMP switch in ON., or if using E10385
hydraulic servicing cart; manually actuate cart pump.

~ Continue to pump hydraulic fluid into reservoir until
fluid in reservoir bleed hoseé is free of air. :

7. Clo;fe bleed valve.

¢ 8. Continue to pump fluid into reservoir until
correct level is indicated in NO PRESS side of
window corresponding to fluid temperature.

9. If using TTU-228/E-1A hydraulic test stand.
¢lose SYSTEM FILL valve and place FILL PUMP
swltch in OFF. Disconnect test stand hoses from
rerafl. .

P4

A 10.7 1 using  E10385 hydraulic servicing cart,
,:Qisconnect cart from filler valve and install cap on
{lll_cr,,f-.valw- -

l ‘Re¢move bleed hose from reservoir bleed

A,
3
M

e e *gi.gsﬂi‘yc‘;ir in system is suspected, perform air
ck (pdfagraph 3-40).

PG '.YA hd
S L
i

v oie '.access 5222-4.

RESERVOIR SERVICING CHECK
-RUNNING). |

L, a, _Pe.“gfol‘t;‘x:iivaccumulatér pressure check (paragraph

T b -‘Al’:".ij';s_‘gifeua_ll‘ control, surfaces are positioned to
- ;fleutral. Trim as necessary... .

c. For B¢ No. 2 sysfem, ensure that the following are
in positions indicated:

L. Flaps retracted and flap handle in UP detent.

2 Arresting gear retracted.
Ve R .

3. .Emegg»eirié;;bwfer » paékagé retracted.

4. Air refueling probe retracted (airplanes through
AF69-6196).

5. Air refueling receptacle door closed (airplanes
AF69-6197 and subsequent).

d. For PC No. 3 system, open access 5222-4,

NOTE

The following check assumes that proper

servicing (paragraph 342) was performed
before engine start.

e. Check reservoir level in SYS PRESS window
corresponding to estimated fluid temperature:

I. White or white under indicator mark is
acceptable. '

2. Black/red stripes (overfilled) under indicator

mark is acceptable for a hot system (i.e. hot
turnaround).

3. Black band (depleted) under indicator mark is
not acceptable. Engine should be shut down.

~ NOTE
Reseyyoir may be serviced in accordance
with following steps to prevent flight delay;
“however, ‘ servicing procedures (paragraph
342) should be performed at earliest
opportunity. '
f. No servicing is required for slightly overfilled
condition (white with . some black/red stripes

showing), however, if desired, fluid may be bled from
reservoir as follows: - o '

: L. Connect bleed hose to reservoir bleed valve,
Place other end of bleed hose in waste container.

;2. Depress bleed valve button. Bleed reservoir :
until white band is in proper SYS PRESS window.

3. Close bleed valve.

4. Remove bleed hose. ' 5

: g. For sligﬁtly undefseri'iced condition (white with - .;’/
some black), add fluid as follows: v

1. Remove cap from reservoir filler valve.

2. Bleed air from hydraulic servicing cart hose and

. connect hose to filler valve. - ..




3. Pump fluid into reservoir until white band is in
proper SYS PRESS window.

4. Disconnect hydraulic servicing hose from filler
valve and install cap on valve.

h. Close access 5222-4.

3.44. RESERVOIR DRAINING.

Tools Required

D -
T e Ny

T.0. 1A-7D-2-1

Tools Required

Figure |Part Number Nomenclature Use and

& Index Application

No.
Equipment Provide
required for hydraulic power
connecting to drain
external hydraulic |reservoir.
power v
NOTE

Draining procedure is typical for each
hydraulic system reservoir. Ensure test stand
reservoir is capable of accepting airplane
reservoir fluid volume.

a. Ensure test stand high pressure bypass valve is
open.

b. Connect external hydraulic power (paragraph
1-34) with hydraulic test stand set for open system
operation.

c. Gradually increase hydraulic pressure to force
fluid from reservoir to test stand.

d. When reservoir is drained to desired level or has
emptied, shut down hydraulic power.

3-45. HYDRAULICALLY CHARGING
EMERGENCY ACCUMULATOR PACKAGES.
(See figure 3-18.)

Figure {Part Number Nomenclature Use and
& Index Application
No.
Equipment Apply hydraulic
required for power.
connecting
external hydraulic |
power
NOTE
The PC No. 2 system shall be pressurized to
3000 psi before proper emergency

accumulator servicing can be accomplished.
The emergency accumulator packages shall
be properly precharged with nitrogen
(paragraph 348) before they can be
hydraulically charged.

a. Connect and apply 3.000 ‘_psi.extcm,aff,fﬁ;aral‘xﬁc: "
power to PC No. 2 system (paragraph. 1-34) if ‘engine
is not operating. Shee P

) NOTE :
Emergency power . package -»accyr%\lator L
(station 6) will automatically charge with->
hydraulic power applied and isolation- valve -
open. ) L

PN

N

b. Place flap handle in UP or DOWN Io opcn
system isolation valve. A
c. To charge the emergency _landing ge:a'r,‘ bi'ﬁke,
and flap accumulators. place emergency, accumulator .
shutoff valve in OPEN and hold f'o_i‘»'a'pproiimdtel?/ﬁo'}g

seconds. S
d. Place emergency accumulator shutoff valve in
CLOSE. -

e. Place emergency accumulator test switch (figﬁfe
3-19) in PRESS and verify accumulators are properly -
charged (paragraph 3-56). Release switch. :

f. Shut down and disconnect external hydraulic
power (paragraph 1-34).




PC-NO. 2 RETURN PC NO.2 PRESSURE
ouucx-olscouusc_:T QUICK-DISCONNECT el
SEE DETAIL B
SEE DETAIL A e
ACCESS 6222-1
% EMERGENCY _ ‘ ) .
ACCTOR SHUTOFF VALVE DETAIL A
DETAIL B.
] | _ ' 01D140=03~70
L Figure 3-18. Hydraulic Charging Emergency Accumulator Packages
B . r
;f , g ';;.j"a ) '\‘»
4 i
Iy

k-

(LN
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3-46. DUMPING EMERGENCY AND
RESERVOIR ACCUMULATORS HYDRAULIC
PRESSURE.

a. Shut down engine or disconnect external hydraulic
power if applicable.

b. Place battery switch in BATT.

When the emergency accumulators are
dumped, resulting surge pressures to the
return line may cause inadvertent retraction
of the nose landing gear or actuation of the
flaps if restrictors are removed from
accumulator return lines. To prevent injury
to personnel and possible damage to the
airplane, ensure that the nose gear downlock
pin is installed and that the flap area is
cleared. '

c. Ensure flap handle is in UP and nose gear
downlock pin is installed.

: CAUTION

senses

If the emergency brake accumulator (station
7) is dumped and the utility wheel brake .
accumulator (station 5) is depleted, wheel
brakes will not be available until engine is
started, external hydraulic power is applied
to PC No. 2 system, or utility brake
accumulator is replenished to a minimum of
2,300 psi by hand pump. “
d. Place emergency accumulator test switch in
DUMP and hold for 1 minute to depressurize
accumulators.

"e. Release emergency accumulator test switch to
OFF.

‘hydraulic pressire is depleted (approximately ten,
“applications or until station 5 pressure gage indicatid 4
... ceases to drop during brake pedal actuation). -

T.0. 1A-7D-21
/

f. Place battery switch in OFF/

3-47. DUMPING UJ'J[ITY WHEEL BRAKE
ACCUMULATOR "HYDRAULIC PRESSURE.

a. Shut down engine or external hydraulic power from
PC No. 2 hydraulic system if applica%}e.

b. Place battery switch in BATT.

c. Place antiskid switch in BRAKE ACCUM.

CAUTION

If the emergency brake accumulator (station
7) is dumped and utility wheel brake
accumulator (station 5) is depleted; wheel
brakes will not be available until engine is
started, external hydraulic power is applied ‘-
to PC No. 2 system, or utility brake
accumulator is replenished to a minimum of
2,300 psi by hand pump. -

d. Actuate both brake pedals until accumulator

NOTE = . 4%
After hydraulic pressure is completely
depleted from brake accumulator, the
remaining pressure. indicated on- station 5
pressure gage will be accumulator pneumatic
precharge pressure. .

. Place antiskid and battery switches in OFF.

f. If accumulator serviging is required (pneumatic
precharging or depresdiirization of = accumulator
pneumatic pressure), service in accordance with
paragraph 348, '




T.0. 1A-7D-2-1. -

Tools Required (continued)

348. ACCUMULATOR SERVICING. (?e figure

3-19)
\ Figure |Part Number Nomenclature Use and
T & Index Application
No.
Use and Equipment Charge
Agpplication required for accumulators
- connecting with hydraulic
external hydraulic | pressure.
power
Equipment - Connect
required for electrical power. MIL-T-26772 Nitrogen Service
connecting servicing trailer  [accumulators
external electrical with nitrogen.
power
GGG-W-686 Torque wrench, | Tighien [ |
Equipment Operate engine. 10 to 150 accumulator .
required for pound-inches station filler
engine operation valve.

R

+ WELL

i

EMERGENCY ACCUMULATOR
ﬁﬂ SHUTOFF VALVE

Airplanes AF§9-6197
and subsequ

ent

&

"

01D027--03-70

Figyre 3-19. Accumulator Servicing



3-49. ACCUMULATOR PNEUMATIC
PRECHARGING. (Refer to table 3-6 and see figure
3-19)

WARNING

Use approved personal protective
cquipment (goggles/face shield/
gloves) when using compressed air or
nitrogen.

Do not exceed precharge pressures
listed in table 3-6. Overpressurization
can cause failure of emergency sys-
tems. Variations in precharge pres-
sures will also affect hydraulic reser-
voir (luid level indication.

CAUTION

Use dry nitrogen only for accumulator
servicing. The use of compressed air
will result in excessive corrosion dam-
age to the accumulator and can result
in a combustible mixture (dieseling)
within the accumulator.

NOTE

If accumulator precharge pressure
drop is excessive or same accumulator
shows drop in excess of 50 psi (requir-
ing daily servicing for 3 days or morc)
or il pneumatic leakage is otherwise
evident, refer to T.0. 1A-7D-2-4 for
accumulator  precharge  system
troubleshooting.

3-50. A single location in the right wheel well is
provided for pneumatic servicing of the airplanc
accumulators. Each accumulator station is equipped
with a pnecumatic pressure gage and filler valve for
use in precharging, depressurizing, and pressure
checking. Each accumulator station is serviced
individually.

3-51. Precharge Check and Filling — Stations 2,
4,6,7, and 9. )

T.0. 1A-7D-2-1

NOTE

If external electrical or battery power
is not available, the emergency accu-
mulator dump valves and precharge
shutoff valves may be operated manu-
ally. The landing gear accumulator
valves are located in access 1123-3,
wheel brake accumulator valves in
access 2123-1, flap accumulater valves
in access 2121-3, and emergency power
package accumulator valves in access
2123-3. Station No. 2 accumulator is
actuated electrically only.

a. Ensure hydraulic systems are
depressurized.

b. Connect external electrical power
(paragraph 1-28) or place battery switch in BATT.

WARNING

When the emergency accumulators are
dumped, resulting surge pressures to
the return line may cause inadvertent
retraction of the nose landing gear or
actuation of the flaps if restrictors are
removed from accumulator return
lines. To prevent injury to personnel
and possible damage to the airplane,
ensure that the nose gear downlock is
installed and that the flap area is
cleared.

CAUTION

If the emergency brake accumulator
{station 7) is dumped and the utility
wheel brake accumulator (station 5) is
depleted, wheel brakes will not be
available until engine is started, exter-
nal hydraulic power is applied to PC
No. 2 system, or utility brake accumu-
lator is replenished to a minimum of
2,300 psi by hand pump.

c. Place emergency accumulator test switch in
DUMP and hold 1 minute; then release.

d. Place emergency accumulator test switch in
PRESS and hold (not required for station 2).

¢. Read accumulator precharge pressure on

pressure gages. If precharge pressure is not as
shown table 3-6, accomplish steps { through m.

Change 31 347
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Ty

f. Release emergency accumulator test switch

to OFF.
Table 3-6. Accumulator Pneumatic Precharging
Accumulator Ambicnt Gage Pressure
Station No. Accumulator Temperature °F (Psig)
1 Arresting gear 0 850 (+50)
30 950 (+50)
60 1,000 (+50)
90 1,100 (+50)
. 120 1,150 (+50)
2 PC No. 1 reservoir (airplanes 1,500 (50)
through AF69-6196)
2 PC No. 3 reservoir (airplanes 1,500 (+50)
AF69-6197 and subsequent) A
3 PC No. 1 surge damper. 1,000 (+-100)
4 Emergency landing gear 0 1,200 {=50)
30 1,250 3¢:50)
60 1,350 (+-50)
90 1,450 (£50)
120 1,500 (+:50)
5 Utility wheel brake 700 (£50)
6 Emergency power package 0 1,100 (x£50)
30 1,150 (+50)
60 1,250 (=50)
90 1,300 (£50)
: 120 1,400 (+=50)
7 Emergency wheel brake 0 1,150 (+50)
" 30 1,200 (+50)
60 1,300 (x50
90 1,400 (+50)

_ 120 1,450 (+50)
8 PC No. 2 surge damper 1,000 (£100)
9 Emergency flaps 0 1,050 (+50)

30 . 1,150 (x=50)

- 90 1,250 (+50)

v 120 1350 (+50)
10 PC No. 3 surge damper

(airplanes AF69-6197

 and subseguent)

Stations 4, 6, and 9 are equipped wi

1,000 (+100)

NOTE

th electrical heater blankets. Electrical
power to blankets shall be off 1 hour prior to pressure checking accumulators
. to eliminate erroneous indications.

‘848 Change 31



'g. Remove cap from station filler valve to be
serviced and connect nitrogen cart hose to filler valve.

NOTE

Never loosen valve body assembly to service
accumulators. To prevent loosening or
overtightening filler valve, the lower (valve
body) hex nut shall be held with a wrench
when opening and closing the valve.

h. Hold lower nut of filler valve with wrench and
loosen upper nut counterclockwise to open internal
valve seat.

For stations 4, 6, 7, and 9, place emergency
accumulator test switch in PRESS and hold.

J- Read accumulator precharge pressure on pressure
gage. If precharge pressure is not as shown in table
3-6, fill accumulator to correct pressure with dry

- nitrogen. Allow pressure to stablhze and recheck

k. Release accumulator test.switch to OFF, hold
lower nut of station filler valve with a wrench, and
tighten upper nut clockwise to 60 (+10) pound-inches
torque. s

1. Disconnect nitrogén cart and install cap on station
filler valve.

m. When desired stations have been checked and
precharged, disconnect electrical power or place battery
switch in OFF.

. sy

T.0.1A-7D-2.1

3-52. Precharge Check and Filling — Stations
1, 3, 5, and 8 and on Airplanes AF69-6197 [ ]
and Subsequent, Station 10.

a. Ensure that hydraulic systems are depressurized.

CAUTION

If the emergency brake accumulator (station
7) is dumped and the uullty wheel brake
accumulator (station 5) is depleted, wheel
brakes will not be available until engine is
started, external hydraulic power is applied
to PC No. 2 system, or utility brake
accumulator is replenished to a minimum of
2,300 psi by hand pump.

b. If utility brake accumulatgs (station 5) is to be [ |
checked or precharged, dumpaccumulator hydraulic
pressure in accordance with paragraph 347.

c. Read accumulator precharge pressure.. on... .
pressure gages. If precharge pressure is not as shQ
in table.3-6, accomplish steps d through 8.

d. Remove cap from station filler valve and . -
connect nitrogen cart hose to filler valve.

NOTE

Never loosen valve body assembly to service
accumulators. To prevent loosening or
overtightening filler valve, the lower (valve
body) hex nut shall be held with a wrench
when-~opening and closing the valve.

e. Hold lower nut of filler valve with wrench. an ‘ 3
turn upper nut counterclockwise to open internal
valve seal.




-
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NOTE

The arresting gear shall be retracted when the
arresting gear accumulator (station 1) is
precharged. Failure to do so may prevent the
arresting gear from being retracted after
accumulator is precharged.

f. Fill accumulator to proper precharge pressure.
hold lower nut of station filler valve with wrench. and
then tighten upper nut clockwise to 60 (=10)
pound-inches torque.

NOTE

After filling the accumulator to precharge pres-
sure, ensure that hydraulic pressure is com-
letely dumped in accordance with paragraph
3-47, then recheck station being serviced for
proper precharge.

g- Disconnect nitrogen cart and install cap on station
filler valve, ' :

h. Repeat steps a through h for other stations.

3-63. ACCUMULATOR HYDRAULIC PRESSURE
CHECKS. ‘

NOTE

The emergency accumulators and station 2
shall be hydraulically charged (paragraph
3-45) before a correct pressure check can be
accomplished.

3-54. Pressure Ch‘eck — Stations 4, 6, 7, and
9.

a. Connect external hydraulic power to each
hydraulic system (paragraph 1-34) or start enging .,

(paragraph 2-51).

b. Hydraulically charge emergency accumulators

(paragraph 3.45) before checking stations 4. 6. 7. or 9.
c. If required, place battery switch in BATT.
d. Position emergency accumulator test switch to

PRESS and read accumulator pressure gages.
Indicated pressure must be greater than 2,300 psi for

stations 4, 7, and 9 and greater than 2,000 psi for -~

station 6. If pressure is not corrcet, check accumulator
precharge pressure (paragraph 349).

¢. Release accumulator test switch to OFF.

f. When all required stations have been checked, place
5 battery switch in OFF. - ’

3-50 " Change 17

“

. . T deal

8. Shut down engine (paragraph 2-51) or disconnect
external hydraulic power (paragraph 1-34) as applicable.

3-55. Pressure Check — Stations 1, 2, 3, 5,
and 8 and on Airplanes AF69-6197 and
Subsequent, Station 10.

a. Connect external hydraulic power (paragraph 1-34)
to each hydraulic system or start engine (paragraph
2-51).

b. Place flap handle in UP or DOWN to open isolation
valve.

c. Check pressure gage indication. Gage for station 1
should indicate precharge pressure (table 3-6). Stations
2, 3. 8, and 10 should indicate system pressure of 3,000
psi. Pressure must be greater than 2,300 psi for station 5.

d. If pressure noted in step c is not as required, service
accumulator in accordance with paragraph 3-49.

. Shut down engine (paragraph 2-51) or discon-
nect external hydraulic power (paragraph 1-34) as
applic»able. '

3-56. HOT TURNAROUND ACCUMULATOR
PRESSURE CHECK (ENGINE RUNNING).
NOTE
Hydraulic system pressures must be 3,000 psi.

a. Ensure arresting gear is retracted.
b. Place emergency accumulator test switch in
PRESS and hold. !

¢. Check accumulator pressure gages for minimum’
pressure as follows: ' '

2

_ L Pressure
Station e (Psi)
B, Precharge
2 e st e s oo 3,000
ettt sas st es s 3,000
Bttt 2,500
S et 2,300
6t sse s 2,100
T et st s 2,300
B st sans et 3,000
9 e 2,500
10 (AIrplanes............oeeeeeeeeeneeeoeooeeeo 3,000

AF69-6197

and subsequent)

d. Release emergency accumulator test switch to
OFF.



e. If a station(s) accumulator pressure indication is

below the minimum specified in step ¢, refer to T.O.

1A-7D-2-4 for system checkout. troubleshooting, and

repair.

3-57. DEPRESSURIZATION OF ACCUMULATOR
PNEUMATIC PRESSURE.

CAUTION

If the emergency brake accumulator (station
7) has been dumped and the utility wheel
brake accumulator (station 5) is depleted.
wheel brakes will not be available until
engine has been started, external hydraulic
power is applied to PC No. 2 system, or brake
accumulators are replenished to a minimum
of 2.300 psi by hand pump.

3.58. Depressurization — Stations 2, 4, 6, 7,
ard 9.

a. Place battery switch in BATT.

b. Place emergency accumulator test switch in DUMP
and hold for approximately 1 minute.

c. Remove cap from station filler valve.

NOTE

Never loosen valve body assembly to service
accumulators. To prevent loosening or
overtightening filler valve, the lower (valve
bodv) hex nut shall be held with a wrench
when opening and closing the valve.

d. f1and to one side, hold lower nut of station filler

valve with a wrench, carefully loosen upper nut -

courterclockwise to open valve, and hold accumulator
test switch in PRESS (not required for station 2) to
release accumulator precharge.

e. When nitvogen ceases to flow from filler vaive,
release accumulator test switch, tighten upper nut on
filler valve, and instzil cap on filler valve.

f. When all required stations have been
depressurized, place battery switch in OFF.
3-59. Depressurization — Stations 1, 3, 5, and

8 and on Airplanes AF69-6197 and
Subsequent, Station 10.

T.0. 1A-7D-21

a. If utility brake accumulator (station 5) is to be
depressurized, dump accumulator hydraulic pressure in
accordance with paragraph 347.

b. Remove cap from station filler valve.

NOTE

Never loosen valve body assembly to service
accumulators. To prevent loosening or
overtightening filler valve, the lower (valve
body) hex nut shall be held with a wrench
when opening and closing the valve. '

c. Stand to one side, hold lower nut of station filler
valve with a wrench, and carefully loosen upper nut
counterclockwise to open valve and release
accumulator precharge.

d. When nitrogen ceases to flow from filler valve,
tighten upper nut on ‘filler valve and install cap on
valve. ’

3-60. FUEL SERVICING. (See figures 3-20 and
3.21.)

Tools Re;wired

Figure |Part Number Nomenclature Use and
& Index Application
No.
Equipment Provide electrical
required for - power for
connecting operating fuel
external electrical |indicator.
power
MC-2A _ |Air compressor  |Provide air for
' defucling
external fuel
tanks.
MIL-M-7404 Maintenance Gain access to
stand top of wing and
fuselage to
accomplish
gravity servicing.
216-01906-4 Adapter, Adapt defueling
defueling aft tank jhose to aft tank
defueling
receptacle.
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Tools Required (continued)

Figure |Part Number Nomenclature Use and
& Index Application
No.
42D6594-2 Wheel chock with {Prevent airplane
8-foot lanyard (2) [from moving
during hot
refueling
operation.
Ear protectors (as |Protect against
recommended by |hearing loss
director of base  |resulting from
medical services) exposure to jet
engine noise
during hot
i refueling.
H-157/AIC, or Headset and Communications
equivalent microphone between
assembly refueling )
supervisor and
pilot during hot
refueling
operation.
Local fabrication |Intercom ground |Communications
cord, 50 feet with [between
MS3106A16S-1P |refueling
connector supervisor and
pilot during hot
' refuel operation.
215-00225-1 Adapter set, Adapt MC-2A,
airhose-to- compressor
! airplane airhose to
; airplane ground
air connector.
: 3-23 Local fabrication |Defueling hose  |Adapt defueling
: assembly hose to motive
flow hose.
!
; 64C13362-3 Pylon safety pin |Prevents
} inadvertent
; jettison of
: external fuel
‘ tanks.
3-52 Change 15

3-61. The airplane fuel system stores and delivers fuel
under pressure to the engine and includes complete
air  refueling capabilities. Internal fuel system
arrangement consists of fuselage fuel tanks and
integral wing tank. External fuel system consists of
external tanks with pylon mounting provisions under
the wings. All fuel tanks can be refueled by either
single-point or gravity method.

LWARNING_I

To prevent injury or death to personnel and
damage to airplane caused by engine power
failure, ensure that airplane is serviced with
JP-4 fuel only or authorized alternate or
emergency fuel (table 3-1, 3-2 or 3-3) when re-
quested by the pilot.

To avoid exceeding engine operating limits
when changing to or from JP-4 fuel, manual
fuel control check must be performed (T.O.
1A-7D-2-5).

After using aviation gasoline, entire fuel
system must be completely defueied before
refueling with jet fuel.

Ensure that airplane and fueling unit are
grounded. Fueling unit refueling nozzle will
be grounded to airplane for gravity servicing,.
Serious fire or explosion may occur causing
injury to personnel and damage to equipment
if improper ground is used. Fire fighting
equipment shall be present.

NOTE

Fuel servicing with engine operating (hot
refueling) may be accomplished in
accordance with paragraph 3.71.

Ny 7
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WING TANK GRAVITY
FUELING RECEPTACLE
(Airplanes through AF69-6196)

FUSELAGE TANKS
GRAVITY FUELING
SEE DETAIL A RECEPTACLE

WING TANK GRAVITY

FUELING RECEPTACLE
e - ENIERS. | 4¥ £ aumm cume smmemy (Airplanes AF69-6197
; SECONDARY PRECHECK . PRIMARY PRECHECK * and subsequent)
f VALVE (SHOWN IN VALVE (SHOWN IN ‘
| NORMAL POSITION) NORMAL POSITION) s
- %\ 7 S

UND :
RE ' FUELING
MANIFOLD
"

'EXTERNAL TANK

EXTERNAL TANK
FUEL RECEPTACLE

EXTERNALTANK  +o--)
GROUND REFUELING uiilg
. SWITCH .

« FUSELAGE '~
JDEFUELING "% =
'VALVE

CVALVE Zaidisdl.

DETAIL A

(LH WHEEL WELL)

NOTE

Fueling manifold cap replacement

is new positive locking/positive indicating
cap (P/N 488-19, NSN 1560-01 -265-4758).

011)016-02-07-7C1€

Figure 3-20. Fuel System Servicing (Sheet 2)
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3-62. PRECAUTIONS.

a. Check airplane maintenance discrepancy/
work record and ensure that fuel system is compete
and operable before refueling aircraft.

b. Ensure that munition(s)/ordance and exter-
nal fuel tank(s) (if installed), have safety devices
installed.

¢. Comply with all local fire regulations and
stop all fueling operations if a fire hazard exists no
matter how minor the hazard may seem.

d. Observe no smoking precautions.

e. Ensure that adequate fire fighting equip-
ment is available. The 150-pound, Halon 1211 Fire
Extinguisher is the primary Flightline Fire Extin-
guisher and is adequate for normal refueling proce-
dures. If the 150-pound Halon 1211 extinguisher is
not available it may be replaced with two 50-pound
carbon dioxide extinguishers.

f. Remove any equipment from refueling area
that could become a source of ignition.

g. Ensure serviceability of single point fuel
servicing nozzle as follows:

1. Inspect valve locking handle for cracks,
missing parts, or indication of fatigue around pivot
point.

2. Inspect locking wedge on nozzle at
point where locking handle cam rotates against
wedge for damage that could prevent a positive
locking condition.

3. Ensure that three nozzle aligning pins
and three collar release pins are not broken or
missing.

h. Ensure all personnel involved in refueling
operation are familiar with information on equip-
ment and operating procedures contained in T.O.
87A-1-101 and T.O. 37A6-2-43. See figure 3-21 for
typical crew positions and duties.

i. Ensure refueling is not conducted within
800 feet of ground radar or within 100 feet of other
aircraft with engine, airborne radio, or radar equip-
ment operating, except other aircraft which are
parked in adjacent approved refueling areas.

j. Ensure that airplane, refueling unit, and
refueling nozzle are all properly grounded before
fueling/defueling operation (figure 3-22).

T.0. 1A-7D-2-1

k. Do not perform fueling operation during
electrical storms or while servicing liquid oxygen
system.

1. Do not allow unauthorized personnel near
airplane during fueling/defueling operation.

m. Constantly watch for signs of fuel leakage,
spillage, and overflow. If a fuel spill occurs, the
supervisor will order operations to cease immedi-
ately and notify the base fire department. Special
precautions will be taken until the safety hazard
has been eliminated.

CAUTION

On initial refueling only of new,
recently repaired internal fuel tanks
and tanks with new foram installed,
reduce fuel flow rate (25 psi maximum
refueling pressure) to prevent internal
flash fires caused by electrostatic igni-
tion of fuel vapors.

When using without conductivity addi-
tive, refueling pressure must be lim-
ited to 25 psi to prevent internal flash
fires caused by electrostatic ignition of
fuel vapors.

n. Do not exceed fueling pressure of 55 psi.

o. Operate only those electrical switches
required by the servicing procedure being
performed.

CAUTION

Ensure that lap belts are in the seat
and not hanging over edge of seat, as
damage to seat and/or console may
result.

p. Station a person in the cockpit to monitor
the fuel quantity indicator when partial fueling is
required.

q. Ensure that vent mast is unobstructed and
that air is venting from the fuselage vent mast
throughout the fueling operation check.

r. Additional precautions in AFOSH STD
127-39 TO 00-25-172 shall be strickly followed dur-
ing fueling and defueling operations.

Change 36 3-55
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TYPICAL AIRPLANE
AND CREW POSITIONS

1. Crew members requirements are one AFSC 431X1 for
internal fueling, two AFSC 431X1 for fueling external
tanks and defueling, and one 631X0 personnel.

2. Crew memebers shal} be familar with fueling/defuel-
ing procedures, safety precautions, and hand signals.
Fire extinguishers shall be readily available to all
members,

JP-4 (DEFUEL
(MIL-T-5624) OPERATIONS
JET FUEL VEHICLE ONLY)

POSITION

CREW MEMBER DUTY

No. 2—Defuel Unit Observer

Fueling Supervisor/Vent Checker/ Briefs fueling crew on all procedures. Directs all fueling
Nozzle Operator activities. Ensures airplane and fueling area is safe for
fueling. Inspects nozzle and receptacle for serviceability.
Connects and disconnects static grounds and refueling
nozzle. Complies with primary and secondary valve
checks. Checks fuselage vents to ensure proper venting
throughout fueling operation and checks that no air is
venting from wing dump masts. Makes external tank
check and returns to position in front of airplane in full
view of complete operation. Acts as fire guard and con-
trols electrical power source during defueling and partial

internal service.

No. 1—Fueling Unit Operator Operates fueling unit and monitors fuel flow. Maintains
visual contact with fueling supervisor during entire oper-

ation.

prevent overfiow during defueling.

No. 3—External Fueling Operates external tank ground refueling switch.

Assistant

Assumes a position atop fuel unit to observe fuel level and

010197-11=%¢
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Figure 3-21. Typical Fueling/Defueling Crew Positions and Duties
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HOSE CART STATIC GROUNDING

FUEL NOZZLE STATIC GROUND
SEE NOTE 3

HOSE CART

TO HYDRANT
PIPING

H—

HYDRANT APPROVED STATIC GROUND
OUTLET (7.0. 00-25-172)

FUEL NOZZLL STATIC GROUND
SEE NOTE 3

TRUCK STATIC GROUNDING
(SEE NOTES

/@ Qs
1 AND 2)

B

APPROVED STATIC GROUND _NOTE
(T.0. 00-25-172)
1. Make sirplane static ground and fuel nozzie static ground

% connections in sequence indicsted by circied numbers.

2. See figure 1-20 for location of sirplane static grounds and single
point fuel servicing static ground receptacies.

3. Fusslags, wing, and externsl tanks gravity servicing.

01D 178-18-74

Figure 3-22. Airplane Static Grounding for Fuel Servicing
Change 9 357
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3-63. SINGLE-POINT SERVICING.

Ensure that airplane and fueling unit are
properly grounded. Fueling unit shall be
grounded to the airplane. If improper
grounding procedures are used. a serious fire
or explosion may occur. causing injury to
personnel or damage to equipment.

To prevent dumping fuel on ramp and
endangering airplane and personnel by fire
hazard. ensure fuel dump switch is in OFF
electrical power or starting engine. If
dump valves are open ensure circuit
breaker 3148 is engaged and apply
external ac electrical power to cycle the
valves to the closed position.

3-64. Full Internal Service.

a. Ensure that fuel dump switch is in OFF. primary
and secondary precheck valves are in NORMAL. and
fuselage and wing defuel valves are in NORMAL.

b. Install static grounding cables (figure 3-22).

¢. Remove cap from fueling manifold by turning
counterclockwise.

NOTE

Ensure serviceability of airplane single
point refueling receptacle and single point
fuel servicing nozzle locking devices before
connecting to airplane. After connection to
the airplane and before opening nozzle, test
strainer coupler quick-disconnect locking
device for positive engagement by
physically pushing down on the lockring
ensuring it is properly seated. After
opening the fuel nozzle and before applying
fuel pressure, ensure that the nozzle cannot
be rotated and disconnected.

d. Connect fuel nozzle to fueling manifold and
start fuel flowing at 55-psi maximum pressure,

If fuel flow does not shut off within 10
seconds  when checking primary and

3-58 Change 40

secondary float valves, discontinue pressure
fueling immediately. Complete fueling of
airplane with faulty float valves or pressure
shutoff valve will result in fuel overflow from
vent mast and possible damage to bladder
fuel tanks.

e. Rotate primary precheck valve handle 1o
PRECHECK and hold. If fuel does not cease to flow
within 10 seconds. stop fueling operation immediately
and correct malfunction (T.O. 1A-7D-2-6).

f. If fuel flow stops during primary precheck
operation. rotate primary precheck valve handle to
NORMAL and continue fueling.

8 Repeat steps e and f using secondary precheck
valve.

.
.

CAUTION

To prevent damage to airplane, check that air
is venting from the fuselage vent mast.
throughout the fueling operation.

To ensure wing dump valves are closed,
check that no air is venting from wing dump
masts during refueling.

h. Check for air venting from fuselage vent mast
during fueling. Check that no air is venting from
dump masts.

! CAUTION :

Install fueling manifold cap so that chain
attachment point is within the 12 to I o’clock
position and attaching chain length is 5 1/2
inches maximum. This is to reduce possibility
of fuel cap from rotating, becoming
disengaged. and flailing loose within the
wheel well or from being lost during flight.

i. When airplane fuel system is fully serviced,
disconnect  fuel nozzle: replace cap on fueling
manifold and rotate cap 1o fully locked position.

J- Disconnect static grounding cables.
3-65. Partial Internal Service.

a. Connect and apply external electrical power
(paragraph 1-28). Ensure that power unit is located 50

feet. or length of electrical cable. upwind from
airplane.



b. Press fuel quantity indicator press-to-test switch.
Pointers should rotate counterclockwise to zero.

c. Release fuel quantity indicator press-to-test
switch. Pointers should return to tank quantity
indication.

d. Ensure that fuel dump switch is in OFF.

e. Ensure that primary and secondary precheck
valves are in NORMAL.

f. Ensure that fuselage and wing defuel valves are
in NORMAL.

g. Install static grounding cables (figure 3-22).

h. Remove cap from fueling manifold by turning
counterclockwise.

NOTE

Ensure serviceability of airplane single point
refueling receptacle and single point fuel
servicing nozzle locking dévices before
connecting to airplane. After connection to
airplane and before applying fuel pressure,
turn valve on and ensure that the nozzle
cannot be rotated and disconnected. Inspect
coupling strainer to ensure quick-disconnect
locking device is positively engaged. Notify
refueling unit (POL) operator if serviceability
of nozzle and locking devices is questionable.

1. Connect fuel nozzle to fueling manifold and start
fuel flowing at 55-psi maximum pressure.

J- Rotate primary precheck valve handle to
PRECHECK and Hhold. If fuel does not cease to flow
within 10 seconds, stop fueling operation and correct
malfunction (T.O. 1A-7D-2-6).

k. If fuel stops during primary precheck operation,
rotate primary precheck valve handle to NORMAL
and continue fueling.

l. Repeat steps j and k using secondary precheck
valve.

.

! CAUTION

ssesee

To prevent damage to airplane, check that air
is venting from the fuselage vent mast,
throughout fueling operation.

T.0.1A-7D-2-1

To ensure wing dump valves are closed,
check that no air is venting from wing dump
masts during refueling.

m. During fueling operation, check that air is
venting from fuselage vent mast. Check that no air is
venting from wing dump masts.

Partial fuselage fuel load (M pointer) must be
4,000 pounds minimum for flight to allow for
normal fuel transfer. Less than minimum fuel
load may cause a fuel state substantially
lower than 1,000 (+200) pounds when fuel
low level caution light comes on.

n. Monitor fuel quantity indicator during fueling
operation. When desired fuel load is obtained, rotate
primary precheck valve handle to PRECHECK and
hold. Shut down fuel servicing unit and return
primary precheck valve handle to NORMAL.

CAUTION

sssene
assnae

Install fueling manifold cap so that chain
attachment point is within the 12 to 1 o’clock’
position and attaching chain length is 5 1/2
inches maximum. This is to reduce possibility
of fuel cap from rotating, becoming
disengaged, and flailing loose within the
wheel well or from being lost during flight.

o. Replace fuel cap on manifold and rotate cap to
fully locked position. Disconnect static grounding
cables.

p. Disconnect external electrical power.
3-66. External Fuel Tank Servicing.

a. Install static grounding cables (figure 3-22).

b. Ensure pylon safety pins are installed.

¢. Fuel airplane using single-point method. Fill to
full internal fuel load. Leave fueling nozzle connected
to fueling manifold.

d. Connect and apply external electrical power
(paragraph 1-28) or place battery switch in BATT.

Ensure thdt power unit is located 50 feet, or length of
cable. upwind from airplane.

3-59
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e. Place external tank ground refueling switch in
REFUEL.

f. Ensure that fuselage and wing defuel valves are
in NORMAL.

g Start fuel flowing.

h. Place external tank ground refueling switch in
OFF. If fuel flow does not stop within 10 seconds,
discontinue fueling operation and correct malfunction
(T.O. 1A-7D-2-6). ,

1 If fuel flow stops within 10 seconds, place

external tank ground refueling switch in REFUEL
and continue fueling operation.

To prevent damage to airplane, check that air
is venting from the pylon overboard vent,
throughout fueling operation.

J- Observe pylon overboard vent during fueling
operation to ensure that air is venting from fuel
system.

k. When external tanks are completely serviced,
place external tank ground refueling switch in OFF.

Install fueling manifold cap so that chain attach-
ment point is within the 12 to 1 o’clock position
and attaching chain length is 5 1/2 inches maxi-
mum. This is to reduce possibility of fuel cap
from rotating, becoming disengaged and flailing
loose within the wheel well or from being lost
during flight.
l. Disconnect fueling nozzle and replace cap on
fueling manifold. Disconnect static grounding cables.

m. Disconnect external electrical power or place
battery switch in OFF, as applicable.

3-67. GRAVITY SERVICING.

Gravity servicing of foam filled fuel tanks should
be accomplished only under emergency conditions
due to possible electrostatic ignitions of fuel
vapors.

3-68. Fuselage Tanks.

a. Install static grounding cables (figure 3-22).
3-60 Change 12

b. Remove gravity fueling cap from aft fuselage fuel
tank receptacle.

c. Pull on cable connected to cap and insert metal bajl
on cable into groove on receptacle opening to open
check valve, allowing fuel flow into all fuselage tanks.

d. Insert nozzle into gravity fueling receptacle.

Partial fuselage fuel load (M pointer) must be
4,000 pounds minimum for flight to allow for
normal fuel transfer. Less than minimum fuel
load may cause a fuel state substantially
lower than 1,000 (£200) pounds when fuel
low level caution light comes on.

Reduce fuel flow rate (25 psi maximum
refueling pressure) to prevent internal flash
fires caused by electrostatic ignition of fuel
vapors.

NOTE

Fuel will flow from aft tank to all other
fuselage tanks. Indication of full fuselage
tanks is when aft tank is full and fuel level
remains constant.

e. Start fueling unit and pump fuel into receptacle
until aft fuel tank is filled. '

f. Stop fuel flow to airplane and remove fueling
nozzle.

NOTE

Ensure that the gravity fueling check valve is
closed before installing the fuel tank
receptacle cap.

8 Lift swaged ball on check valve cable from
groove in fuel tank receptacle and allow gravity
fueling check valve to close.

h. Replace gravity fueling receptacle cap.
1. Disconnect static grounding cables.

3-69. Wing Tank.
a. Install static grounding cables (figure 3-22).



I b. Remove gravity fuel cap from wing fuel
tank.

c¢. Insert fueling nozzle into wing gravity fuel-
ing receptacle.

CAUTION

Reduce fuel flow rate (25 psi maxi-
mum refueling pressure) to prevent
internal flash fires caused by electro-
static ignition of fuel vapors.

d. Start pumping fuel into tank until fuel is
even with the bottom of the filler neck.

e. Stop fuel flow to airplane and remove
nozzle.

f. Replace gravity fueling receptacle cap.

g. Disconnect static grounding cables.
3-70. EXTERNAL TANKS.

a. Install static grounding cables (figure 3-22).
b. Remove gravity fuel cap from external
tank.

c.m Insert fueling nozzle into external tank
gravilr fueling receptacle.

d. Start fuel flow into tank. Tank may be
filled to lower edge of fueling receptacle.

e. Stop fuel flow to external tank and remove
nozzle.

f. Replace gravity fueling receptacle cap and
disconnect nozzle ground.

g. Disconnect static grounding cables.

3-71. FUEL SERVICING WITH ENGINE OPERATING
(HOT REFUELING). (See figure 3-23.)

3-72. PRECAUTIONS.

WARNING

The following safety precautions must
be strictly complied with to prevent
possible injury to personnel and dam-
age to aircraft or equipment.

a. [Ensure that aircraft fuel system is complete
and operable before refueling aircraft.

T.0. 1A-7D-2-1

NOTE

If live ordnances are aboard, observe
General Safety Requirements and
Emergency Procedures of

T.0. 1A-7D-33-1-2,

The only live munitions/ordnance per-
mitted in a hot refueling area are
BDU Series, MK106 Bombs, 20 and 30
MM ammunition, chuff, flares or simu-
lators contained in a AN/ALE-40
system.

b. Ensure that munitions/ordnances and exter-
nal tanks, (if installed) have safety devices
installed.

c. Should z leak, unsafe condition, or refueling
system malfunction occur during refueling, all
operations will be immediately suspended and nee-
essary safety precautions taken. e

d. Observe NO SMOKING pre.cad};ions.

e. Ensure that fire fighting equipment, as
required in TO 00-25-172, is available.

f. Remove from refueling area all items that
could become a source of ignition. No mechanical
lighters, matches, or ferrous materials will be car-
ried in pockets.

g. Ensure serviceability of single point refuel-
ing (SPR) nozzle locking device and SPR receptacle.

h. Ensure refuleing is not conduc¢ted within
300 feet of ground operating radar. During the
fueling operation, radio transmissions will not be
permitted within the aircraft 50-foot cordon safety
zone,

i. Ensure that aircraft, pantograph, and
refueling source are all properly grounded before -
fueling operation begins.

j- Do not perform refueling operation when
electrical storms are within three miles.

k. Do not allow unauthorized personnel in the
50-foot cordon safety zone during refueling
operations.

- 1. Do not exceed refueling pressure of 55 psi.

"m. Operate only those electrical switches
required by the servicing procedure being
performed.

n. Ensure that pre-inspection of pantograph
has been conducted.

Change 32 3-60.1/(3-60.2 Blank)






»-a
MIL-T-5624)
ity ADJACENT
REFUELING
NT
HYDRA AREA

@

T.0. 1A-7D-2-1

TYPICAL AIRPLANE
AND CREW POSITIONS

1. Refueling Supervisor: The individual shall be at |east a five level and
trained and certified as required by MAJCOM directives,

2. fueling C A

g sask qualified person in

Any ho
AFSC'I 32XXX 631X0, 42XXX, 43)00( 462XX.

id be 631 XO0.

3. P graph/Crew Member: AFSC sh

4. Crow members will be familiar with refueling procedures, safety pre-

is (F

AFR 60-11)}, and emergency pro-

. hand si
cedures. Fire cxtmguuhan shail be readily available to alt members.

POSITION CREW MEMBER

ouTY

S Refueling Supervisor

1 No. 1 — Nozzie Chacker

2 No. 2 — Pentograph/Hose Cart Operator

3 No. 3 — Vent Checker

Briefs refusiing crew on all pr dures and ibilities.
Dirscts ft and all refueli
Maintsins intercom eommunienion with polot and noz-
zis opornoé Ensures aircraft snd anuolmo orea safe for

1 are
Tekes pom.lon in front of sircraft in fuli view of complete
operation. A:;' s fire guard and operates pantograph

Chocks and checks left mein whee! for hot brakes. Extends
snd stows cockpit steps. Visually inspacts left side of
sircraft for lnklld.mlo-. Pins loft ommul unk'u-l

dheomncu mﬂc wwnds oand refueli zzh f‘
and ing intercom communication
wml pilot and refueling supervisor. Complies
with primery ndmrvvulvochoclu and then takes
ition in left wh | area in fuli view of superyisor.
Makes left axtornal tank vent check and returns to
position. Verifies thet no air is being vented from left
dump mast.
Performs p ion check. Operates panto-
y-phlnfuoling umtlho.. cart snd monitors fuel flow.
visusl with ref g supervisor dur-
ino entire operation. Positions and bonds pantograph
to sircraft.

Chacks and checks right main wheel for hot brakes.

Pins right external tenk fuel pylon. Checks right

external tank vent to insure proper venting throughout
refusling opcnaon Vaerifies that no air is being vented
mm'm mest. 010179-06= 71

Figure 3-23. Typical Hot Refueling Crew Positions and Duties
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0. Ensure that vent mast is unobstructed and
that air is venting from the fuselage vent mast.

p. Ensure that no air is being displaced from
the dump masts.

q. Ensure that aircraft positioning is such that
existing winds will blow potential leakage from the
SPR receptacle away from the aircraft’s operating
engine. Extreme care must be exercised to assure
leakage from one aircraft SPR receptacle will not
be blown into another aircraft’s operating intake
during dual (Type IV only) hot refueling.

r. Discontinue refuleing operation, if there is
any doubt concerning the safety of the operation.

s. No aircraft, vehicles, or equipment will be
parked or moved within the hot refueling 50-foot
cordon safety zone during refueling.

t. Refueling supervisor must have verbal com-
munications with pilot and nozzle operator, and
maintain visual contact with the vent checker, and
refueling unit operation (figure 3-23).

u. Ensure that FOD potential is removed.

v. Before starting refueling operations, all per-
sonnel will dissipate static potential by gripping the

static ground line terminal clip.

3-73. PROCEDURES.
a. Observe refueling precautions.
b. Position aircraft as required.

WARNING

To perform hot brake inspections,
approach main wheels from front or
rear only, never from sides.

c. Check forward side of both main wheels and
perform hot brake checks. Verify munition safety
devices are installed. Inspect exterior of aircraft for
obvious leaks or damage.

d. Install static grounding cables from ground
to aircraft. ‘

e. Position and bond pantograph to aircraft.

f.  Open access 1222-3. Establish intercom com-
munication between refueling supervisor, nozzle
operator, and pilot.
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CAUTION

Aircraft will not be hot refueled if fuel
dump system has been activated dur-
ing preceding flight.

g. Confirm with pilot that the fuel dump sys-
tem was not activated during preceding flight. Also
confirm that there are no known fuel system
problems.

h. Extend cockpit steps. Install external tank
pylon safety pins.

i. Inspect SPR receptacle for serviceability.

WARNING

The refueling nozzle must be locked to
prevent fuel spillage, which could
result in fire and/or explosion.

J.  Connect refueling nozzle to aireraft recepta-
cle, turn valve (handle) on, and ensure nozzle can-
not be rotated and disconnected.

k. Ensure primary and secondary precheck
valves and fuselage and wing defuel valves are in
NORMAL position.

WARNING

If fuel spillage occurs, cease refueling
and refer to emergency spillage proce-
dures in paragraph 3-74 below.

If fuel flow does not shut off within 10
seconds when checking primary and
secondary float valves, discontinue
refueling immediately. Complete
refueling of aircraft with faulty float
valves or pressure shutoff valve will
result in fuel overflow from vent mast
and possible damage to bladder fuel
tanks.

Partial fuselage fuel load (M pointer)

- must be 4,000 pounds minimum for
flight to allow for normal fuel trans-
fer. Less than minimum fuel load may
cause a fuel state substantially lower
than 1,000 (+) 200 pounds when fuel
low level caution light comes on.



1. Start servicing equipment and fuel flow.

NOTE

Steps m. through p. should be per-
formed within the first few minutes of
refueling.

m. Rotate primary precheck valve handle to
PRECHECKand hold. If fuel does not cease to flow
within 10 seconds, stop refueling operation immedi-
ately and correct malfunction in accordance with
T.0. 1A-7D-2-6.

n. Verify with pantograph operator that fuel
flow has completely stopped.

o. If fuel flow stops during primary .precheck
operation, rotate primary handle to NORMAL and
continue refueling.

p. Repeat steps m. through o. using secondary
precheck valve.

CAUTION

To prevent damage to aircraft or fuel
spill, check that air is venting from
fuselage vent mast and NO air is vent-
ing from dump masts.

q. Check fuselage fuel vent and dump masts
for air venting. '

r. Continue refueling until fuel flow stops
automatically.

NOTE

Internal tanks must be full before
external tanks can be serviced. If exter-
nal tanks do not require servicing, omit
steps r. through u. and continue with
step v. when wing and fuselage tanks
are full.

s. If external tanks require servicing, place
external tank ground refueling switch in REFUEL
position and start fuel flowing. Place switch in OFF
position. If fuel flow does not cease within 10
seconds, stop fueling operation and correct malfunc-
tion in accordance with T.0. 1A-7D-2-6.

t. After fuel flow stops with external tank
ground refuellng switch in OFF, advise pilot to acti-
vate air refueling system and continue refueling.

CAUTION

To prevent damage to aircraft, check
that air is venting from pylon over-
board vents.

T.0. 1A-7D-2-1

u. Observe pylon external tank vents to ensure
air is venting from fuel system.

v. Continue refueling until fuel flow stops
automatically.

w. Check with pilot and if refueling has been
completed, advise pilot to deactivate air refueling
system.

x. Release grip on deadman switch and stop
servicing equipment.

y. Close nozzle valve (handle).

CAUTION

Install refueling manifold cap so that
chain attachment point is within the 12
to 1 o’clock position and attaching
chain length is 5 1/2 inches maximum.
This is to reduce possibility of fuel cap
rotating, becoming disengaged, and
flailing loose within the wheel well or
from being lost during flight.

z. Wait 10 seconds. Disconnect nozzle from air-
craft. Install fuel cap on manifold and rotate cap to
the fully locked position.

aa. Disconnect pantograph bond wire from air-
craft and position pantograph clear of aircraft
taxiway.

ab. Stow cockpit steps.

ac. Inform pilot of fuel quantity serviced; obtain
clearance from pilot to disconnect intercom commu-
nication. Close access 1222-3.

WARNING

To prevent static electricity arcing and
causing a possible fire or explosion,
disconnect static ground from aircraft
last.

ad. Disconnect aircraft static ground.

ae. Remove chocks and direct aircraft from
refueling area.

3-74. EMERGENCY PROCEDURES:
a. Fire in hot pit area.
(1) Stop fuel flow immediately.

(2) Direct pilot to shut down engine and
evacuate aircraft.

(3) Notify fire department and activate fire
protection equipment.
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(4) Evacuate non-essential personnel.
b.  Fire outside hot refueling area.
(1)  Stop fuel flow immediately.

(2) Disconnect refueling nozzle and bond
wire.

(3) Disconnect interphone cord, remove
chocks and ground wire.

(4) Direct pilot to taxi from refueling area.

(5) Man fire protection equipment and notify
fire department.
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c. Fuel leak/spill.
(1) Stop fuel flow immediately.

(2) Direct pilot to shut down engine and
evacuate aircraft.

(3) Evacuate non-essential personnel from
area.

(4) Wash down area.




3-75. DEFUELING.

l WARNING '

Ensure that airplane and defueling unit are
statically grounded. Defueling unit shall be
grounded to airplane. Serious fire or
explosion may occur as a result of improper
grounding, causing injury to servicing
personnel and damage to equipment.

NOTE

Due to the installation of foam material
in the fuel tanks, some fuel will remain
temporarily trapped in the foam and may
require additional draining to remove all
residual fuel.

3-76. All Internal Fuel — (Using Motive Flow).
Procedures in this paragraph provide the most
expeditious method for complete airplane defueling.
Using this method. fuel will not be trapped in wing or aft
tank and only a small amount of residual fuel will
remain. However. this method requires one pressure
fueling unit, one defueling unit, and application of
external electrical power. If electrical power cannot be
applied or only one fueling unit is available, refer to
paragraph 3-77 for defueling.

o

I WARNING '

Do not use defueling procedure to obtain a
partial fuselage fuel load for flight
operations. If defueling is required to obtain
a partial fuselage fuel load for flight, defuel
airplane internal tanks and reservice
according to paragraph 3-65: otherwise,
abnormal fuel loading may result in the
fuselage fuel system. Abnormal internal fuel .
loading can cause a fuel state substantlally
lower than 1,000 (+200) poinds when the
fuel low lg}el caution light comes on.

T.0. 1A-7D-2-1

b. Install static grounding cables (figure 3-22).

c. Open access 6222-1.

i CAUTION

To prevent rupture of CSD fuel oil cooler by
thermal expansion of fuel. do not leave
motive flow coupling disconnected without
draining some fuel from CSD cooler and do
not crank engine with coupling disconnected.

d. Disconnect motive flow hose in access 6222-1 at
engine quick-disconnect.

e. Connect locally fabricated defueling hose (figure
3-24) to motive flow hose.

f. Connect fuel pressure source to adapter hose.
g- Remove cap from fueling manifold.
h. Connect defueling nozzle to fueling manifold... -

i. Ensure that fuselage defueling valve is
NORMAL.

NOTE

Ensure that valve internal components are not
broken by rotating handle approximately 3/4
inch past defuel wing position. If handle
moves further, internal components may be

~ broken and repair/replacement is required.

J- Rotate wing defuehng valve handle to DEFUEL
WING. '

al
k. Ensure master fuel control lever is O REE S

. Connect and apply external elecmcal power
(paragraph 1-28). RS

nj Start defueling pump and observe that transfer
(TY" pointer on fuel quantity indicator :starts
decreasing. o

¢ NOTE
Some fuel may be removed from main system

during wing defueling.

n. When transfer (T) pointer reaches approximately
300 pounds, place fuselage defueling valve in
DEFUEL FUSELAGE and wing defueling valve in
NORMAL. e,
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DUST COVER MS28741-12-1200 AN/816-12D 216-01518-3
EC1-204-12 HOSE ASSEMBLY NIPPLE DEFUELING
E.B. WIGGINS ADAPTER
. MS29526-1
DUST capP
QUICK
' DISCONNECT
205C88TDI2_
E. B. WIGGINS
(79326) 1. The 216-01518-3 defueling adapter may be removed from
216-01906-4 hose assembly or obtained from spares.
Retain the AN/816-12D nipple when the adapter is
.. . detached from the rest of the assembly.
2. Attach a 120-inch hose (MS28741-12-1200) to the
defueling adapter. '
3. On the opposite end attach a quick disconnect. If this
i item not in stock, it may be procured from E. B. Wiggins,
raed EREl Los Angeles, California, (Mfg Code 79326).
P 4. The addition of dust covers for each end of the assembly T
completes the fabrication. ;
01D186-09-75

Figure 3-24. Defueling Hose. Assembly

o. Using an auxiliary pressure source, apply 50 to q ;Qohliqpe‘
60 psig fuel pressure to motive flow system through indicatey zeroy;
adapter hose. oAb

defueling until main (M) pointer

NOTE

p- Place wing fuel transfer switch in EMERG. Shut  off. auxiliary motive flow pressure
When transfer (T) pointer indicates zero, return source first.” R
switch to AUTO. Repeat switch cycle as necessary T «
during-defueling if transfer (T) pointer indicates other r. Shut off motive flow pressure and stop defueling
than zero. ‘ pump. " oo

; %
e, &
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s. Rotate fuselage defueling valve handle to
NORMAL.

1. Disconnect pressure source from adapter hose.

u. Disconnect adapter hose from motive flow hose.

v. Connect motive flow hose to engine quick
disconnect.

NOTE

Do not grasp or hold sliding collar when
checking coupling. Force required to
unlock coupling is small and disconnect
could result.

w. Check that coupling is properly locked by
. pulling and pushing on 90° elbow attached to fe-
male coupling half.

Install fueling manifold cap so that chain
attachment point is within the 12 to 1 o’clock
position and attaching chain length is 5 1/2
inches maximum. This is to reduce possibility
of fuel cap from rotating, becoming
disengaged, and flailing loose within the
wheel well or from being lost during flight.

x. Disconnect defueling nozzle. replace cap on
fueling manifold. and rotate cap to fully locked
position.

I y. If complete draining is required, place safety approved

container (TO 00-25-172) under each wing dump mast and
place fuel dump switch in dump. When fuel stops draining,
place switch in OFF.

z. Discorp_‘neci electrical power (paragraph 1-28).

aa. Drain fuel from all water drains into a safety ap-
proved container (TO 00-25-172) (figure 1-19).

ab. Disconnect static grounding cables.

ac. Close access 6222-1.

3-77. All Internal Fuel (Using Defueling Pump
Only).

a.
that fuel system will be vented during defueling.

e.- Remove cap from fueling manifold by tum;.gg;
counterclockwise. 5

g- Start defueling pump and
ceases to flow.

h. Rotate fuselage , defuel
DEFUEL-FUSE. o

T.0. 1A-7D-2-1 :

i CAUTION

Do not use defueling procedure to obtain a
partial fuel load for flight operations. If
defueling is requnrcd to obtain a partial fuel
load for flight, defuel airplane internal tanks
and reservice according to paragraph 3-63;
otherwise. abnormal fuel loading may result
in the fuselage fuel system. Abnormal
internal fuel loading can cause a fuel state
substantially lower than 1,000 (= 200) pounds
when the fuel low level caution light comes
on.

Inspect fuel vent mast for obstructions to ensure

NOTE

Ensure that valve internal components are not

broken by rotating handle approximately 3/4

inch past defuel wing position. If handle

moves further, internal components may be ;
broken and repair/replacement is requnred

R

b. Rotate wing defueling valve handle to,DEF UEL
WING. s

ot

c. Ensure that fuselage defuelm% walve is ,in ’
NORMAL. ‘

d. Install static groundmg cables (f:gurc 3-22). T

f. Connect defueling nozzle to fueling mqnifold.

NOTE

Approximately 20 gallons of fuel may remain- A | ‘
in each side of the wing fuel tank after singlé+

point defueling of a fully serviced airplane.

For complete defueling, the residual-fuel may

be drained through wing tank fuel drains'into _

a safety approved container (TO 00-25-172), or |
defuel airplane to 4,500 pounds total fuel remain-

ing and disconnect defueling unit. Start engine,

select wing emergency transfer, and monitor fuel -, .

transfer for 5 minutes. Shut down engine, recon- Ty,
nect defueling unit, and continue single point de- T
fueling.

a

om' uf unul fuel
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Rotate wing defueling valve handle

NORMAL.

J- When fuel ceases to flow, stop defueling pump

and

NOTE

Approximately 60 gallons of fuel will remain
in the aft fuselage tank when internal tanks
are defueled. For complete defueling of aft
fuselage tank, refer to paragraph 3-79.

rotate fuselage defueling valve handle

NORMAL.

k. Disconnect defueling nozzle.

L il’(!place cap on fueling manifold and rotate cap

Install fueling manifold cap so that chain
attachment point is within the 12 to 1 o’clock
position and attaching chain length is 5 1/2
inches maximum. This is to reduce possibility
of fuel cap from rotating, becoming
disengaged, and flailing loose within the
wheel well or from being lost during flight.

to fully locked position.

" m. Disconnect static grounding cables.

3-78. Wing Fuel Tanks Only.

a. Inspect fuel vent for obstructions to ensure that fuel

system will be vented during defueling.

NOTE '

Ensure that valve internal components are not
broken by rotating handle approximately 3/4
inch past defuel wing position. If handle

* moves further, internal components may be
- broken and repair/replacement is required.

b.

WING.

c. Ensure that fuselage defueling valve handle is in

NORMAL.

'd. Install static grounding cables (figure 3-22).

c.

Remove cap from fueling manifold.

f. Connect dcfﬁ%ling nozzle to fueling manifold.

3-68
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Rotate wing defueling valve handle to DEFUEL

NOTE

Approximately 20 gallons of fuel will remain
in each side of the wing fuel tank after single
point defueling of a fully serviced airplane.
For complete defueling, the residual fuel may
be drained through wing tank fuel drains
into a safety approved container (TO 00-
25-172), or defuel airplane to 4,500
pounds total fuel remaining and discon-
nect defueling unit. Start engine, select
wing emergency transfer and monitor
fuel transfer for 5 minutes. Shut down
engine, reconnect defueling unit and
continue single point defueling.

g Start defueling pump and continue operation
until fuel flow stops.

h. When fuel flow ceases, stop defueling pump and
disconnect defueling nozzle.

1.

valve handle

Rotate wing defueling

NORMAL.

J-

i CAUTION

Install fueling manifold cap so that chain

. attachment point is within the 12 to 1 o’clock

position and- attaching chain length is 5 1/2
inches maximum. This is to reduce possibility
of fuel cap from rotating, becoming
disengaged, and flailing loose within the
wheel well or from being lost during flight.

Replace capﬁn 'fuel‘;'ng manifold and rotate cap

to fully locked position. -

k. Disconnect static grounding cables.

a. Inspect fuel vent for obstructions to ensure
that fuel system will be vented during defueling.

NOTE

Ensure that valve internal components
are not broken by rotating handle ap-

proximately 3/4 inch past defuel wing
position. If handle moves further, in-

ternal components may be broken and
repair/replacement is required.

to

3-78A. WING FUEL TANKS ONLY (Using Defuel-
ing Truck Only).



b. Rotate wing defueling valve handle to DE-
FUEL WING.

c. Ensure that fuselage defueling valve handle is
in NORMAL.

d. Install static grounding cables (figure 3-22).
e. Remove cap from fuéling manifold.
f. Connect defueling nozzle to fueling manifold.

g. Start defueling pump and continue eperation
until fuel flow stops.

h. Rotate fuselage defueling valve handle to DE-
FUEL FUSELAGE and continue to defuel addi-
tional 60 gallons of fuel, which will equal approxi-
mately 4200 pounds total fuel remaining, and stop
defueling.

i. Rotate wing defueling valve handle to NOR-
MAL.

j. Rotate fuselage defueling valve handle to NOR-

MAL.

k. Disconnect defueling nozzle from aircraft.

N o o

PO OO P

Install fueling manifold cap so that chain
attachment point is within the 12 to 1
o’clock position and attaching chain
length is 5 1/2 inches maximum. This

is to reduce possibility of fuel cap ro-
tating, becoming disengaged and flail-
ing loose within the wheel well, or from
being lost during flight.

I. Replace cap on fueling manifold and rotate
cap to fully locked position.

m. Disconnect static grounding cables.
NOTE

Approximately 20 gallons of fuel may
remain in each side of the wing fuel
tank after single point defueling.

n. Drain residual fuel from wing fuel tank
through the wing fuel drains into a safety ap-
proved (TO 00-25-172) container. After all resi-
dual fucl has been drained. ensure wing fucel
drains are closed.’

i

T.0. 1A-7D-21

o. Connect and apply external electrical power
(paragraph 1-30) to verify total remaining fuel
quantity is below 4200 pounds and T pointer on
fuel quantity gage is pointing to zero.

p. Disconnect external electrical power (para-
graph 1-30).

3-78B. WING FUEL TANKS ONLY (Optional
Method—Using Defueling Truck and Engine Oper-
ation).

a. Inspect fuel vent for obstructions to ensure
that fuel system will be vented during defueling.

NOTE

Ensure that valve internal components
are not broken by rotating handle ap-

proximately 3/4 inch past defuel wing
position. If handle moves further, in-

ternal components may be broken and
repair/replacement is required.

b. Rotate wing defueling valve handle to DE-
FUEL WING. ‘

c. Ensure that fuselage defueling valve handle ;iS‘i_';:'
in NORMAL.

P

d. Install static grounding cables (figure 3-22).

e. Remove cap from fueling manifold.
f. Connect defueling nozzle to fueling manifold.

g. Start defueling pump and continue operation
until fuel flow stops.

h. Rotate fuselage defueling valve handle to DE-
FUEL FUSELAGE and continue to defuel addition-
al 60 gallons of fuel, which will equal approximately
4200 pounds total fuel remaining, and stop defuel-
ing.

i. Rotate wing defueling valve handle to NOR-
MAL. '

j. Rotate fuselage defueling valve handle to
NORMAL.

k. Disconnect defueling nozzle from aircraft.
Change 17  3-68.1
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i CAUTION 1

Install fueling manifold cap so that chain
attachment point is within the 12 to 1
o’clock position and attaching chain
length is 5 1/2 inches maximum. This

is to reduce possibility of fuel cap ro-
tating, becoming disengaged and flail-
ing loose within the wheel well, or from
being lost during flight.

1. Replace cap on fueling manifold and rotate cap
to fully locked position.

m. Disconnect static grounding cables.

n. To remove most of the wing residual fuel, it
is necessary to start engine (paragraph 2-51).

0. Select wing emergency fuel transfer and moni-
tor fuel quantity gage until fuel level indicates below
4200 pounds total fuel remaining and T pointer is
at zero indicating wings are empty.

NOTE

Approximately 20 gallons of fuel may
remain in each side of the wing fuel tank
after single point defueling.

q. Drain residual fuel from wing fuel tank
through the wing fuel drains into a safety ap-
proved (TO 00-25-172) container. After all resi-
dual fuel has been drained, ensure wing fuel
drains are closed.

3-79. Aft Fuselage Tank.

NOTE

Approximately 60 gallons of fuel will remain
in the aft fuselage tank when internal tanks
are defueled using defueling pump only. This
procedure removes residual fuel from aft
fuselage tank.

a. Open access 5213-3.

b. Install static grounding cables (figure 3-22)

p. Reposition wing emergency fuel transfer c. Remove protective cap from aft tank
switch to AUTO and shut down engine (paragraph  quick-disconnect and connect fuel drain hose adapter

2-51).

3-68.2 Change 17
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d. Connect defueling nozzle to drain hose adapter.

. Start defueling pump and continue operation
until fuel ceases to flow.

f. Stop defueling pump and disconnect defueling
nozzle.

g. Install protective cap on_quick-disconnect and
ensure that retaining cable is secured to nearest
armorplate bracket with M§20995C32 lockwire.

h. Cycle alternate fuel feed controls and check for
possible interference of retaining cable with selector
valve lever and actuator rod.

i. Disconnect static grounding cables.
j- Close access 5213-3.

3-80. External Tanks.

NOTE

Defueling external tanks should be
accomplished prior to defueling fuselage fuel
tanks to achieve minimum defueling time.

a. Connect and apply external electrical power
(paragraph 1-28). Ensure that power unit is located 50
feet, or length of electrical cable, upwind from
airplane. :

b. Press fuel quantity indicator press-to-test switch.
Pointers should rotate counterclockwise to zero.

c. Release fuel quantity press-to-test switch.
Pointers should return to tank quantity indication.

NOTE

Ensure that valve internal components are not
broken by rotating handle approximately 3/4
inch past defuel wing position. If handle
moves further, internal components may be
broken and repair/replacement is required.

d. Rotate
DEFUEL-WING.

wing defueling  valve to

e. Ensure that fuselage defueling valve is in
NORMAL.

T.0. 1A-7D-2-1

f. Install static grounding cables (figure 3-22).

g. Connect defueling nozzle to fueling manifold.

CAUTION

Do not use C-clamp to actuate gear
up-and-locked switch. Excessive pressure will
damage switch. An MS21919 clamp or
equivalent, hand-formed to provide
sufficient pressure. can be used to actuate
switch.

h. Manually actuate landing gear up-and-locked
switch in right wheel well to simulate gear up and
locked.

i. Open access 2212-7. Connect external air
pressure hose to hose adapter set and connect adapter
set to ground air connector. Apply 30- to 100-psi air
pressure.

j. Start defueling pump. Monitor fuel quantity
indicator and stop operation when all stations
indicate empty.

k. Return landing gear up-and-locked switch to
normal position.
from

1. Disconnect nozzle

manifold.

defueling fueling

: CAUTION

Install fueling manifold cap so that chain
attachment point is within the 12 to 1 o’clock
position and attaching chain length is 5172
inches maximum. This is to reduce possibility
of fuel cap from rotating, becoming
disengaged, and flailing loose within the
wheel well or from being lost during flight.

m. Replace cap on fueling manifold and rotate cap
to fully locked position. Disconnect static grounding
cables. :

n. Disconnect external electrical power.

o. Disconnect air pressure line.

p. Close access 2212-7.
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3-81. FUEL SYSTEM CONTAMINATION
CHECK.

Tools Required

Figure |Part Number Nomenclature Use and
& Index Application
No.
NOTE
All sampling
equipment will
be obtained
from Base
Fuels Quality
Control
Laboratory.
Bottles. 1 quart  |Container for
clear glass fuel samples.
Sump sampler For draining fuel
from sump into
bottles.
Solvent dispenser, | For cleaning and
plastic rinsing
equipment with
solvent.

P-D-680. Type I |Solvent, For cleaning and

drycleaning rinsing sampling
equipment.

Wiping cloths, For cleaning

disposable sampling

equipment.

Cans, 1 gallon For waste fuel
capacity containers.

3-82. GENERAL.

a. Samples must be taken from sumps of airplane fuel
tanks (figure 1-19), Samples from other locations will not
be used to determine cleanness levels within airplane:

NOTE

The left and right forward fuselage tanks are
not equipped with sump drains. The tanks
feed directly into the sump tank. Water and
contaminants from the forward fuselage
tanks will drain into the sump tank.
Therefore, contaminants found in airplane
sump tank fuel sampled may originate in one
of the forward fuselage tanks.

If necessary to determine amount of water
drained. one or two drops of water soluble
food coloring placed in container before
drainage will aid in distinguishing water
from fuel.
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b. If excessive free or entrained water s still
present in fuel samples after performing draining and
sampling procedures contained in paragraph 3-83,
draining and sampling of fuel shall continue until fuel
is free of water or until it is evident that complete
defueling 1s necessary. Record estimated amount of
water drained from sump tank.

¢. If quantity of sample analyzed differs from 1
quart. the quantity must be reported along with total
sohds.

d. Microscopic analysis of solids can provide
identification of contamination types and sources and
is therefore recommended as a procedure to follow
when contamination limits are exceeded.

3-83. FUEL SAMPLES.

NOTE

Qualified personnel per T.O. 42B-1-1 shall
draw and process fuel samples.

a. Clean sample bottles by washing with a soap
solution (laboratory glassware). Rinse bottles with tap
water. then demineralize in distilled water and dry in
oven.

WARNING

Solvent P-D-680, Type I1, is flammable and
toxic. Skin and eye protection is required;
good general ventilation or respiratory pro-
tection is required.

b. Clean exterior of airplane fuel drains (figure
1-19) with clean, disposable wiping cloth wet with
P-D-680 solvent.

NOTE

To test each sump fuel sample individually or
as a composite sample may be base local
option.

¢. Drain I quart of fuel from sump by draining
approximately 1/3 quart, stop for 5 seconds, drain
another 1/3 quart, stop for $ seconds, and then drain
the remaining 1/3 quart. Discard this sample.

d. Clean interior and exterior of airplane sump
sampler with clean wiping cloth and rinse with
solvent.



e. Using cican, clear glass quart bottle, drain 1
quart fuel sample from sump. Visually determine
if fuel sample contains water or solids exceeding
following criteria:

1. Water — covers more than
half of bottom surface of bot-
tle or fuel sample is cloudy or
hazy denoting entrained water.

2. Solids — more than 20
Particles.
f. If sample does not contain solids or water
exceeding limits specified in step e, analyze sample
in laboratory (paragraph 3-84) for solids content.

g. If excessive water or solids are noted, dis-
card fuel sample. Drain an additional 1/2 gallon of
fuel from sump and discard.

h. Clean interior and exterior of sump sampler
with clean wiping cloth and rinse with solvent.
Drain 1 quart sample into clean, clear glass bottle
and analyze sample in laboratory for solids content.

3-84. LABORATORY ANALYSIS

NOTE

Solids shall be reported in milligrams.
Do not convert weight to milligrams —
per—gallon. If quantity of sample ana-
lyzed is less or greater than 1 quart,
that quantity must be reported along
with total solids.

a. Determine solids content contained in fuel
sample. Use bottle method specified in base level
quality assurance section of T.0. 42B-1-1 for air-
craft sump samples.

b. If sample contains visual free water, in
addition to requirements specified in bottle method
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analysis, wash membrane filter with 50 milliliters
of distilled or demineralized water after final petro-
leum ether rinse.

3-85. CONTAMINATION LIMITS.

a. Contamination is considered excessive if
solids content is more than 4.0 milligrams and
appearance of membrane filter (when compared to
particle assessment guide) is equal to or greater
than G (T.O. 42B-1-1).

b. Both weight and quantity of solids on parti-
cle assessment guide must exceed limits to consider
sample a failure. Stains or background color shall
not be considered.

c. If contamination exceeds limits specified in
step a, a one quart recheck sample shall be taken
and analyzed to verify results.

3-86. EXCESSIVE CONTAMINATION,
a. Defuel airplane (paragraph 3-75).

b. Inspect engine fuel filters (T.O. 1A-7D-2-5)
and clean or replace filtér as necessary.

¢. Refuel airplane (paragraph 8-638).

d. Draw new fuel samples from airplane and
analyze.

e. Results of new fuel sample analysis shall be
within limits specified in paragraph 3-85 before
releasing airplane for flight.

f. Failure of samples to meet contamination
limits shall require entry (T.O. 1A-7D-2-6) and clean-
ing of airplane fuel tanks.

3-87. OXYGEN SYSTEM SERVICING, (See figure
3-25) o
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ACCESS 1222-3

OVERBOARD :
VENT /
FILL BULDUP
VENT VALVE

OVERBOARD
VENTLINE

CONVERTER

01D028-01-68

Figure 3-25. Oxygen System Servicing

3-88. GENERAL PRECAUTIONS.

Serious fire or explosion may occur,
causing injury to personnel or damage to
aircraft and equipment. Insure
availability of a serviceable class B fire
extinguisher is in the immediate area.

a. Fire extinguishing equipment required in
accordance with T.O. 00-25-172 shall be available
during servicing.

b. Personnel not directly involved in the servicing
operation shall be restricted from within 20 foot
radius of the aircraft being serviced. This restriction
includes personnel working on nearby aircraft.

c. The following protective clothing shall bé worn
when servicing oxygen system (T.0. 00-25-172 and
AFM 127-101).

1. Face shield.

2. Hat.

3. Leather gloves with wool inserts.
4. Protective apron.

5. Trousers, cuffless.

6. Shirt or jacket with long sleeves.

7. Shoes or boots with rubber soles and heels.
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NOTE

Shoes will be tightly laced and trouser legs
will extend over shoe tops to prevent
dangerous accumulation of any spillings.

d. LOX servicing shall be accomplished in an

- adequately ventilated area. Area shall be free of

sparks, flame, and oil or fuel vapors.

e. External electrical power shall not be connected
and battery switch shall be in OFF.

f. Airplane static grounding cables shall be
installed. Statically ground aircraft and oxygen
servicing cart to the same ground. Bases with ramps
that have grid grounding systems where all
grounding points are interconnected are considered
the same approved static ground provided each
meets the criteria outlined in AFM 85-16. The liquid
oxygen cart servicing hose provides the bond
between the cart and the aircraft. Servicing can then
begin.

g- Refer to T.0. 00-25-172 for additional safety
precautions.

NOTE

Following each purge sequence, a
purge/servicing record form typical to that
shown in T.0. 15X-1-1, or applicable
aircraft manual, will be documented and
attached to the specific converter. This
record will remain with the assembly until
such time as it is replaced with a new form
at the next purge sequence.



3-89. SERVICING CONVERTER IN AIRCRAFT.

CAUTION

Statically ground the aircraft and the
liquid oxygen servicing cart to a com-
mon ground before connecting the lig-
uid oxygen service cart hose to the

aircraft.
Tools Required
Figure
& Index Use and
No. |Part Number Nomenclature Application

converter.

MU27M or Lox servicing  |Service liquid oxy-
Al trailor gen

a. Open access 1222-3.

NOTE

Care must be exercised when filling a
liquid oxygen converter system that is
75 percent or more full. A false fill
can easily be experienced during the
servicing of an almost full converter.

b. Place clean container (drip pan) under over-
board vent to catch overflow.

¢. Remove cap from fill-build-up vent valve.

d. Inspect the filler valve for any type of con-
tamination and remove, if present, with a clean lint
free cloth and/or suitable dry, water pumped, com-
pressed air.

NOTE

On converters equipped with type
CRU-50A combination fill, build-up and
vent valves, affix an Essex Vent Cap,
part no. 50C-0020-1 or a.spare CRU-
59E female filler adaptor or equivalent
accessory device to the CRU-50A fill
valve and allow operating pressure to
deplete (T.0. 16X-1-1-1, Section VI)

e. Build-up pressure on service cart to 30 (+5)
psi and open valve on trailer.

f. Purge the service cart hose until liquid oxy-
gen flows from the service cart hose female filler
valve.

g. Remove the venting accessory cap and
immediately connect the LOX service cart female
filler connector to the aircraft filler valve using a
two step procedure:
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(1) Engage “J” slots

(2) Torque the mating mechanism into the
final fill position.

CAUTION

If the converter fails to vent or frost
patches appear on the upper portion of
the container during servicing, discon-
tinue servicing immediately. Drain
and remove the converter from the air-
craft and perform an open vented
evaporation loss test in accordance
with the applicable basic technical
order for that particular converter,
after the unit has been thoroughly hot
purged and called to ambient
temperature.

h. Slowly open valve on LOX trailer and fill
converter with MIL-0-27210 LOX at 30 (+ 5) psi
until a steady stream of LOX drains from over-
board vent, interrupted by gaseous spurts.

NOTE

A pressure drop of a least 10 psi is
experienced between the servicing cart
and the converter. The pressure will
drop 15 psi at cart servicing pressure
of 50 psig.

WARNING -

Do not, under any circumstances,
allow the converter to build-up operat-
ing pressures immediately after fill-
ing. On converters equipped with type
CRU-50A combination fill, build-up and
vent valve, install a venting tool such
as ESSEX part no. 50C-0020-1 or.
equivalent, immediately after-discon-
necting the fill supply connector.

Allow the converter to remain isolated
and undisturbed for a minimum of two
hours prior to moving or pressurizing.
After the two hour stabilization
period, remove the venting tool or
place the valve selector in build-up and
allow the converter to pressurize.

i. Close the fill drain valve on the servicing
trailer and disconnect service cart hose “female fil-
ler valve” from aircraft filler valve. Install ESSEX
Vent Cap, or spare CRU-59E female filler adapter.
Allow to open vent 2 hours minimum.
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j- Vent trailer oxygen service line.

NOTE

The fill build-up vent valve plunger
may freeze and allow backflow from
valve. If this occurs, allow ambient
temperature to thaw valve.

k. Check system for leakage.

1. Close access 1222-3.

WARNING

Never pressurize the converter system
immediately after filling. Allow as
much time as can be afforded prior to
placing the system in build-up. Liquid
oxygen is very unstable and boils vio-
lently after being transferred. Failure
to allow adequate time for stabilization
by open venting after filling can result
in valve blockage and subsequent '
explosion, where the system has been
contaminated with moisture. On other
occasions, pressurizing an unstable sys-
tem will cause fill check leakage of the
combination fill build-up and vent
valve, continuous venting overboard
and permanent damage to all valves
and the container by vibration from
erratic pressures testing should not be
attemptedwithin two hours after filling
due to the stated instability.

m. Permit the liquid oxygen converter system
to stabilize before conducting any operational
checks.

NOTE

To prevent erroneous low pressure
warning during the first few minutes
of flight following oxygen system ser-
vicing or maintenance, the system must
be stabilized by free flowing oxygen.

n. Free flow oxygen for 30 to 40 seconds by
positioning pilot’s regulator supply valve to ON,
pressure control to Emergency and diluter control
to 100%. Hold oxygen hose dust cover open to allow
free flow and check regulator flow indicator for
operation while oxygen is flowing.

NOTE

Inspect for safety wire hole in ON/
OFF leaver. If undrilled, it will be nec-
essary to drill safety wire holes large
enough for 0.020 copper wire.
o. Safety regulator supply valve in ON position
with breakway copper wire (0.020 inch maximum).
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Return pressure control and diluter control to
normal.

3-90. SERVICING CONVERTER OUT OF AIRCRAFT.

Tools Required
Figure
& Index Use and
No. |Part Number Nomenclature application
TMU27M or Lox servicing [Serviee liquid oxy-
Al trailor ngn
converter.
Local fab- Oxygen servic- {Vent liquid oxy-
rication) ing gen
vent tube couverter
CAUTION

Statically ground the converter and the
liquid oxygen servicing cart to a com-
mon ground before connecting the lig-
uid oxygen service cart hose to con-
verter fill valve. -

NOTE

Care must be exercised when filling a
liquid oxygen converter system that is
75 percent or more full. A false fill
can easily be experienced during the
servicing of an almost full converter.

a. Connect servicing vent tube (local
fabrication, paragraph 3-91) to vent coupling of the
converter. This will serve to direct the liquid over-
flow downward and away from servicing personnel.
Place an oil and grease free container directly under
vent drain line to prevent damage to flooring.

b. Remove cap from converter fill-build-up and
vent valve.

c¢. Inspect the filler valve for any type of con-
tamination and remove, if present, with a clean lint
free cloth and/or suitable dry, water pumped, com-
pressed air.

NOTE

On converters equipped with type -
CRU-50A combination fill, build-up and
vent valves, affix an Essex Vent Cap,
part no. 50C-0020-1 or a spare CRU-
59E female filler adaptor or equivalent
accessory device to the CRU-50A fill
valve and allow operating pressure to
deplete (T.0. 15X-1-1, Section XI).

d. Build-up pressure on service cart to 30 (£5)
psi and open valve on trailor.



c. Purge the service cart transfer hose until
liquid oxygen flows from the service cart hose
female filler valve.

{.  Remove the venting accessory cap and
immediately connect the LOX service cart female fil-
ler connector to the converter filler valve using a
two step procedure:

(1) Engage “J” slots
(2) Torque mating mechanism into the final
fill position.

NOTE

A pressure drop of a least 10 psi is
experienced between the servicing cart
and the converter. The pressure will
drop 15 psi at cart servicing pressure
of 50 psig.

CAUTION

If the converter fails to vent or frost
patches appear on the upper portion of
the container during servicing, discon-
tinue servicing immediately, drain the
converter, hot purge the unit thor-
oughly, cool to ambient temperature
and perform an open vented evapora-
tion loss test in accordance with the
applicable basic technical order for the
particular converter.

g. Slowly open valve on LOX trailer and fill
converter with MIL-0-27210 LOX at 30 (*5) psi
until a steady stream of LOX drains from vent tube,
uninterrupted by gaseous spurts.

h.  Close the fill-drain valve on the servicing
trailer, and disconnect the transfer hose from the
converter. Install ESSEX Vent Cap, or spare

CRU-59E female adapter. Allow to open vent 2
hour minimum.

h-1. Vent trailer oxygen service line.
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WARNING

Do not, under any circumstances, allow
the converter to build-up operating
pressures immediately after filling. On
converters equipped with type CRU-
50A combination fill, build-up and vent
valve, install a venting too] such as
ESSEX part no. 50C-0020-1 or equiva-
lent, immediately after disconnecting
the fill supply connector.

Allow the converter to remain isolated
and undisturbed for a minimum of two
hours prior to moving or pressurizing.
After the two hour stabilization period,
remove the venting tool or place the
valve selector in build-up and allow the
converter to pressurize.

NOTE

The fill build-up vent plunger may
freeze and allow backflow from the
valve. If this occurs, allow ambient
temperature to thaw the valve.

i. Disconnect vent tube from coupling.
j. Cap vent coupling and cap.
k. Allow vent tube to dry and cap vent tube.

3-91. OXYGEN SERVICING VENT TUBE
FABRICATION.
Tools Required
Figure
& Index use and
No. |Part Number Nomenclature Application
13-900-020 Torque wrench, JApply proper
American 100 to 750 torque.
ool and pound —inches
ingineering

)

a. Assemble vent tube using one MS24548-8-18

hose assembly and one 256000-1 coupling (Essex
Mfg. St. Louis, Mo.).

Change 40 3-74.1



T.0. 1A.7D-2.1

b. Attach hose to coupling and tighten nut 350
(£50) pound-inches torque.

WARNING

Ensure that vent tube is free of
grease, oil, or any hydrocarbon to pre-
vent possible explosion resulting in
injury to personnel or loss of life.
c. Cap end of vent tube assembly.
3-92. LUBRICATION. (Sec figure 3-26.)

Tools Required

Figure
& Index use and
No. |Purt Number Nomenclature Application
722537910 Block assy,  [Support UHT
[Oklshomu rigging for bearing
City ALC) lubrication.
1L-G-3859 Grease gun Lubricate
fittings.

3-93. NOSE SHOCK STRUT LOWER BEARING
LUBRICATION.

a. Attach tow bar to nose landing gear.
b. Slowly rotate nose gear in small increments
through an arc of approximately 90° while applying
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MIL-G-23827 grease to strut lubrication fitting
(located on front of strut housing at lower end).

¢.  Check for appearance of grease at lower
strut bearing. If grease does not appear at lower
bearing, jack airplane nose section (paragraph 2-7 {)
and repeat step b,
3-94.  UHT HOUSING BEARING LUBRICATION.

a.  Open accesses 5132-1 and 6132-1.

CAUTION

Do not usc rigging block to move UHT.
Excessive loads can cause damage to
bulkhead.

b. Move UHT trailing edge fully up to provide
access to housing bearing lubrication fittings. Sup-
port UHT with rigging block assembly.

c. Lubricate four Zerk fittings (T.0. 1A-7D-
6WC-2). :

d. Remove rigging block assembly.

¢. Install accesses 5132-1 and 6132-1.

3-95.  AIRCRAFT CARGO POD ASSEMBLY, MXU-
648/A. .



3-96. INSTALLATION. (Referto T.0.1A-7D-35)
3-97. CARGO LOADING PROCEDURE.

3-98. METHOD OF LOCATING THE CENTER
OF GRAVITY.

a. If the center of gravity, and weight of the empty
MXU-648/A and each item of cargo are known, use the
following procedure to determine the center of gravity of
the loaded pod.

1. Determine the moment of each piece of cargo
loaded in the MXU-648/A around the forward suspension
lug. This is done by multiplying the weight of each item
of cargo by the distance in inches from the center of
gravity of each item to the forward lug. All distances for-
ward of the forward lug are negative and therefore produce
a negative moment. Add the sum of these moments to the
moment of the empty MXU-648/A around the forward lug
(see Table 3-8), and divide this sum by the total weight of
the MXU-648/A and cargo. This gives the distance in inch-
es that the center of gravity of the loaded MXU-648/A is
located from the forward suspension lug. Check the results
to ensure that it complies with the center-of-gravity limits
of paragraph 3-9a. (3).

EXAMPLE: The MXU-648/A with removable
tail cone is to be loaded with 125 lbs. of baggage.
The baggage consists of 3 items; one 40-pound
item to be located 10-inches forward of the for-
ward Jug, one 60-pound item to be located 6
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inches aft of the forward lug and one 25-pound
itemn to be located 28 inches aft of the forward
lug.

(a) Determine the empty weight and moment of
the MXU-648/ A, removable tail cone configuration (sce
Table 3-8).

(b) Table 3-7 may be used for ease of computation.

(c) Divide the sum of the moments by the total
weight to obtain the center-of-gravity location in inches aft
of the forward lug.

2121 - 8.5 inches
250

(d) This will maintain the center of gravity limita-
tions (plus or minus 3 inches from the midpoint of the lugs).
The MXU-648/A cargo pod center-of-gravity (OG) limits
are 4 to 10 inches aft of the forward lug.

3-99. CARGO LOADING.
NOTE

If pod is installed on aircraft perform steps b.
thru f.

3-100. To load the MXU-648/A. use the following proce-
dure:

a. If the pod is off the aircraft, position it horizontally
in a cradle, cart, or on suitable chocks.

Table 3-7. Moment of Cargo

DISTANCE FROM

ITEM WEIGHT (LBS.) FWD LUG (IN.) MOMENT (IN.LBS.)
Empty MXU-648/A 125 11.69 : 1461
One 40 ~10.00 400
Two 60 6.0 360
Three _23_ 28.00 _mg
TOTALS 250 2121
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Table 3-8. Leading Particulars

EMPTY cG.* STORE STORE DOOR
CONFIGURATION WEIGHT LOCATION MOMENT LENGTH DIAMETER OPENING
SIZE
764077-10
(Removable 125 11.69 1461 130 18.75 12 X226
Tailcone)
.
764077-30 and
-50 (Fixed 98 7.69 754 130 18.75 12X 226
Tailcone)

* Inches aft of forward lug.

b. Release the fasteners securing the door and the re-
movable tail cone if available. Place the tail cone in a safe
place since damage to the rim of the cone will make rein-
stallation difficult.

C. Weigh the intended cargo prior to loading.

NOTE

The total/cargo individual pod weight shall not
exceed 300 pounds.

d. Locate the center of gravity of the cargo as near to
the center of the floor as possible.

Concentrated point loading on the floor shall

be avoided. Long narrow items such as skis may
extend past the end of the floor if they are proper-
ly secured to insure that contact with the nose or
tail cone does not occur.

Small cargo and/or equipment that cannot be
properly tied down shall be placed in a well con-
structed box or container and packed with suf-
ficient dunnage to prevent any shifting. This
container shall then be securely strapped to the
floor.

e. Close the door and secure the fasteners. It is recom-

.nended that the forward fastener be secured first followed
by the aft fastener and finally the center fastener.

All push type fasteners must be securely fastened
and the door must be flush with the pod skin. Re-
place the tail cone and secure all fasteners.

f. Load the MXU-648/A on the aircraft using the pro-
cedures in T.O. 1A-7D-35 (if applicable).

3-101. REMOVAL. (Refer to T.0. 1A-7D-35.)

' Pages 3-77 and 3-78 are deleted.
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3-102.

INSTALLATION OF MAIN GEAR, TiRE AND

WHEEL ASSEMBLY ON TIRE AND WHEEL ASSEM-
BLY CARRIER.

Table 3.9. TIRE AND WHEEL ASSEMBLY CARRIER
Figure
&
Index : Use and
No. I'art Number | Nomenclature | Application
Ml Bomb Lift Used to
Truck handled
ROCCRKOFiICR
GGG-W-6RG | Torgue Apply
wrench, 0 to proper
260 pound- torque
feet
GG-W-41 Torque Apply
wrench, proper
adapter torque
TIF69J Fork Adapter | Used to
adapt
various
items
R427661 Tire and Used to
wheel position
assembly the
platform tire and
wheel
uxsembly
curricr
HED2AHRR-3 Laoad binder Unedd 1o 8¢
ausembly cure
carricr to
Bomb Lift
Truck Ta-
ble
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a.  Position and sceurc forklift adapter, part
number TIF69J, on Bomb Lift Truck Table.

b. Position main gear tire and wheel assembly
on Bomb Lift Truck forklift adapter with inside of
wheel facing up.

NOTE

Aminimum of two personncel are
required to lift tire and wheel assem-
bly carrier, part number 8427661,

¢.  Lift tire and wheel assembly earrier and
insert center shaft into wheel and lower.

d. Check that tire and wheel assembly carrier
is firmly scated into wheel.

c. lInstall axle shaft nut, part number 215
34611-1, and securely hand tighten.

f. Position tirc and wheel assembly platform,
part number 8427661, on Bomb Lift Truck Table.

NOTE

A minimum of five personnel are
required to lift tire and wheel assem-
bly carrier with tirc and wheel assem-
bly mounted on axle shaft.

. Positon tire and wheel assembly carrier and *
tire and wheel assembly on tire and wheel assembly
platform. L T f}f'

h. Secure carrier, tire and wheel assembly to
MJ-1 Bomb Lift Truck with load binder assembiy.
part number 56D23588-3.

NOTE

A

WARNING

Do not slide main gear tire and wheel
assembly on MJ-1 Bomb Lift Truck
forklift adapter as damage to wheel
will occur.

NOTE
A minimum of three personnel will be
required to lift main gear tire and
wheel assembly.

Refer to T.O. 1A-7D-35 for procedures
covering installation/removal of the
wheel assembly carrier on the A-7D
aircraft.
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*Airplanss through AF89-8198
#Nieptanes AF88-6197 snd subsequent

1TEM LUBRICATED LUBAICANT AREA ITEM LUBRICATED LUBRICANT
Radome hinge and fatches MILG-23827 ) Main landing gear strut and butkhesd MIL.G23827
Iug fittings
A# refueling probe hings points MILL-7870 .
A retueling nozzie MILG-23827 Main landing gear hinge points MILG-23827
Air refusling probe actuator felt wiper MIL-H-83282
Main landing gear uplock bolt and MIL-L7870
Artesting gear control pivot points MILL-7870 bushing and tiedown ring pivat points
Landing gear control bushing and washer MIL-L-7870
Emergency vent air sc00p control MIL-L.7870 Main landing gear door bellcrank and bearing MILG23827
fittings
Rudder pedal linkages, pivot points, cable MILG.23827
sliding surfaces, and pedal adjust screw Main tanding gear door hinge pine. uplack MILL-7870
theeads and fitting mechanism, roller prings and hook thiost
Audder pedal beficrank pivot poins MILL.7870 Main landing gear door actustors felt wipers MIL-H-83282
Canopy counterbalance cylinder hinge bolts MIL-L-7870 - Main tanding gear drag strut fairing VV-L800
and mating holes turnbuckle pins
Canopy actuator hinge bolts and mating hates MIL-L-7870 Main landing gear wheel besrings MILG-81322
Canopy relesse mechanism. Divot Points. S oMiLT8%0 10 Speed brake hinges MILG-23827
linkpins, hook bolts, mating holes, and strut Speed brake linkages and pivor points MIL-G-23827
Speed beake chine hinges MIL-L.7870
Ejection mat guide rails MIL-M-7866 .
#1 Air refusting recaptacle rollers MIL-G-23827
Winglold hings points, lockpins, and s10p bolt MILG-23827
Winglold hinge pin cylinders MIL-H-832€2 12 Emergency power package hings points MIL-L-7870
Wingfold warning flag linkage pivet points MIL-L-7870 Emergency power package actustor MIL-H-83282
Wingloid actuator felt wipes MIL-H-83282
Adderon powsr control linkapes MiLG-23827 3 Nose landing gear drag link boits end pims MILG-23827
and pivot points ! N
Aileron hinges MIL-L7870 Nose landing gesr hinge points, strut MILG-23827
Aileron actustor felt wiper MIL-H83282 fittings, and trunnion
Seoiles power control strut bearing rod end, MILG-23827 Nose landing gear upidck foller and MILG-23827
adaprer fink, spoiler support and hinge support downlock pawl
tizting
Nose landing gear actuator rod end MIL-G-23827
Spoiler powes control actuator felt wiper MIL-H83282 Nosewhesl steering actustor rod end MIL-G-23827
Nosswhes! sseering actustor feit wiper | MIL-H-83282
Leading and trailing edge flap and flap siot door ML 7870 Nose landing geer actudtor MIL-H-83282
hinges and pivot points. Now lending gesr door rod ends MIL-G-23827
Nose 1anding gear door springs and linkapes MILL-7870
Leading and trailing edge flap actuator felt wipers. MIL-HE320 Nose landing gear door hingss MILL-7870
Nosewhesl besrings MILG 81322
Aiteron and spoiler load timit link MIL-L-7870
" Lower, middie, and upper step hinge points MILLT870
_Longitudinal control arm cam rotier bolt WMILG-23827 and Frkage
UHT housing bearings LG22 Middie and upper step latch and cable attach MIL-G-23827
UHT contiol unit bearings MIL-G-22827 {FWO) Points
MILG 81322 AFT)
UHT control linkages and siding surfaces MIL-L-7870
UHT controt strut end caps MIL-HI2R
Audder power control actuator rod ' . - MILG-33627
ends, trunnion, beticrank. and tink fittings .
Rudder hinge support mating surface VV-L-800
Arresting gear drag link and 100 end fittings MILG81322
Atresting gear hinge points and pins WIL-G-23827
Asresting gear linkages, linkage pins, and MIL-L.7870
pivot pointy
Arresting geas actustor MIL-H8IN2
Asvesting gasr rofier and cam surface MILG-23827
Enging trunnion mount supports MIL-L- 7870
‘and engine trunnions .
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SECTION 1V
EGRESS AND SURVIVAL SYSTEMS

4-1. DESCRIPTION.

4-2. Egress and survival systems provide the pilot with
cockpit services, comfort, support and protection during
normal flight, and safety and survival during and after
seat ejection. Egress and survival systems consist of
ejection seat and canopy systems, pilot’s emergency
equipment, and personnel equipment.

4-3. EJECTION SEAT SYSTEM. (Sce figure 4-1.)

4-4. The ejection seat is an upright, rocket-catapult type
designed to support the pilot during normal flight
conditions and provide a fully automatic and positive
means of quick, safe escape from the airplane under
emergency conditions. Ejection seat subsystems consist
of the rocket catapult, ejection control, directional
automatic realignment of trajectory (DART), harness
release, pilot-seat separation, shoulder harness control.
and seat adjustment systems. Explosive devices are
employed to provide hot-gas ignition for automatic seat
ejection.

4-5. The Mk 7 rocket catapult provides the necessary
propulsion to eject the seat and pilot from the airplane.
The performance capability of the rocket catapult at zero
altitude and zero airspeed reduces the effects of high sink
rate and nosedown attitudes encountered during critical
approach and landing operations. Located along the

center of the seat back, the rocket catapult is secured
at the upper portion of the seat structure and
supported at the base by the twin barrels of the seat
adjustment actuator. .

4-6. The ejection control system consists, essentially.

[ of the primary ejection control handles, which the pilot may
pull to initiate seat ejection. The system also includes
spring-loaded flip-up canopy breakers which permit ejection
through the canopy, if necessary. ‘An ejection controls
safety handle prevents inadvertent seat ejection during

. ground operations when placed in the down-and-locked
position.

4-7. The DART system consists of a braking system,
lanyard assembly, bridle, and bridle cable. A protective
cover is attached to the bottom of the seat to provide
protection for the DART system components. The
DART system stabilizes the upright attitude of the
seat after the seat leaves the airplane.

4-8. The harness release system normally restrains the
pilot and his survival equipment in the seat and
provides automatic release of the pilot's shoulder
harness and lap belt assemblies after ejection. If the
system should fail to function automatically, the pilot
can pull the manual harness release handle to release "
himself from the seat. 4

4-9. The pilot-seat separation system provides rapid "
separation of the pilot from the seat after shoulder °
harness and lap belt assemblies have been released.’
The system consists of a nitrogen storage bottle, two
inflatable separation bladders and a fabric sling (over
the seat separation bladder). ’

4-10. The shoulder harness control system facilitates:
the voluntary forward movement of the pilot and. **
functions as a self-compensating restraint against’
involuntary forward movement- - resulting from
excessive g-forces or other airframe stresses. An
inertia reel control lever on the left arm of the seat -
can be manually unlocked or locked to allow or
prevent extension of the shoulder harness straps. Each
time the pilot leans back in the seat, the spring-loaded
shoulder harness inertia reel automatically rewinds
any slack in the straps. Each time the reel senses
forward g-forces, it automatically locks, regardless of
the preselected position. Once automatic locking
occurs, the locked condition can be released only by
cycling the control lever to locked and back to
unlocked. :

4-i1. The inertia reel is ballistically retracted and locked.
during ejection. An M53 boost initiator, mounted on the’
seat bulkhead, is fired by hot gas from the M99 prime.
initiator. The gas from the:fired M53 initiator fires the.
inertia reel initiator. The gas from the inertia reel initiator:
retracts the inertia reel. o :
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UNDERSIDE OF SEAT

2.
22.

Deleted

Inertia reel control lever

Fabric sling

Primary ejection control handie
Seat separation bladder

Back separstion bladder
Ejection controls safety handle
Headrest pads

Firing control disconnect assembly
Flip-up canopy breskers
Nitrogen storage bottle

Manual harness release handle
Harness releass actustor

M99 sest-initiator firing mechanism
Directional automatic realignment of
trajectory (DART) system -
Protective cover - ’ :

Ballistic powered inertia reel initistor -

0100830181

4-2
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Figure 4-1. Ejection Seat System Controls and Components




4-12. The seat adjustment system permits height
adjustment of the seat before and during normal
flight. Phase reversal of a three-phase ac power source
permits raising or lowering of the seat. corresponding
to the selected UP or DOWN position of the seat
adjust switch. located on the exterior lights control
panel (right console). The seat is raised or lowered by
a seat adjustment actuator and actuator drive motor.

4.13. For ejection seat and canopy jettison systems
ground handling safety devices, refer to figure 4-2.
For location and use of ejection seat and canopy
jettison  systems safety devices wused during
maintenance, refer to figure 4-3.

4-14. CANOPY SYSTEM.

4-15. The canopy system consists of a clear. stretched,
acrylic plastic panel in a rmetal frame, three rear-view
mirrors, and components of the canopy release and
canopy emergency jettison system. When the canopy is

_closed. a pressure seal on the canopy frame seals the.

cockpit. permitting pressurization.

4-16. The canopy release system consists of a canopy
counterbalance cylinder. which aids in opening and
closing the canopy: a canopy actuator. which dampens
canopy movement: and four airframe-installed canopy
release hooks. which engage rollers in the canopy frame.
Interior and exterior canopy release handles facilitate

locking and unlocking of the canopy release hooks. The '

system includes an overcenter spring to prevent the
canopy from unlocking due to excessive g-loads. If the
- canopy release hooks are not fully engaged when the
canopy is closed. a light on the caution panel comes on
“to warn the pilot of an unlocked canopy.

4-17. A hot-gas type Eahopy jettison system provides for
canopy jettisoning in landing emergencies. in ditching.

and during ground rescue. Exterior canopy jettison
control handles are located on each side of the airplane.

An interior canopy jettison control handle is located in
the cockpit above the left console. Each handle connects
directly to the firing link of an M99 canopy jettison
initiator.

"4-18. A canopy breaking tool is installed as a safety factor
for cockpit evacuation in the event the canopy cannot be
raised or jettisoned. The canopy breaker tool is located on
-the canopy rail in the front lower left corner and is secured
in a retainer with a quick-release pin for easy access.
During landing emergencies or ditching. the canopy

.breaking tool can be used by the pilot to break the
canopy if other exit methods fail.

t
4-25. For airplanes through AF68-8224,
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4-19. CANOPY JETTISON. (See figure 4-4.)

4.20. Pulling the interior canopy emergency jettison
control handle or either of the exterior canopy jettison
control handles fires an M99 initiator, causing
high-pressure flow of hot gas to the Mk 14 canopy
actuator impulse cartridge. Gas pressure produced by
the Mk 14 canopy actuator impulse cartridge then
produces energy to actuate the outer of three-telescoped
canopy actuator pistons. forcing pushrods to unlock the
four canopy release hooks. At the end of its travel. the
outer piston mechanically sequences operation of the
middle canopy actuator piston. The combined extension

~ of both pistons forces the canopy open, past the normal

open position, causing strikers on the canopy pivot bolts
to contact stopbolts and shear off the canopy pivot bolts.
Continued upward motion shears both the canopy
counterbalance cylinder rod end and the shear pin
through the canopy actuator rod end to free the canopy
of all airframe attachments. Upward momentum carries
the canopy clear of the airplane. In flight, canopy
jettisoning is aided by airstream loads.

4-21. Canopy jettisoning also occurs as a part of normal
seat ejection.-On airplanes through AF68-8224, the pilot
may prevent jettisoning of the canopy by pulling a
canopy jettison override control handle. On airplanes
AF68-8225. and subsequent. canopy Jetuson overrideé
features are not included.

4-22. SEAT EJECTION. (See figures 4-4 and 4-5.)

4-23. Pulling the primary ejecuon controf handle actuates
the firing controls disconnect assembly, causing release and
rapid extension of spring-loaded, flip-up canopy breakers.
Slmullaneously the firing link is pulled from the M99
prime initiator. routing hot gas to the Mk..14 canopy
actuator impulse cartridge for canopy Jcmsonmg and to
the Mk 1l delay initiator for 0.4- ‘to 0.75-second
time-delay firing of the racket catapult.

4-24. The inertia reel is ballistically retracted and locked

during ejection. An M53 boost initiator, mounted on the
seat bulkhead, is fired by hot gas from the M99 prime
initiator. The gas from the fired MS3 initiator fires the
inertia reel initiator. The gas from the inertia reel initiator
retracts the inertia reel.

refer to
paragraphs 4-27 through 4-31 for continuation of seat :

ejection sequence.

Change 6 4-3
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GROUND HANDLING SAFETY DEVICES

M99 PRIME
INITIATOR

215-00261-1 INITIATOR
SAFETY PIN. After airplane
landing and until the airplane
is subsequently readied for
takeoff, safety pin must be
installed at all times to prevent
inadvertent seat ejection.

M99 INTERIOR
CANOPY
JETTISON
INITIATOR -

216-00261-1 INITIATOR G

SAFETY PIN. After sirplane - v
landing and until the airplane EJECTION CONTROLS SAFETY

. 9 HANDLE. ' After sirplane landing
ls.ksub::q;.l.efntly '."d"d fg . L and until the airplane is subsequently..
ot d n:}}'t'i’;‘”"‘t‘;‘;mm . readied for takeoff, handle must be

. ’ Aot i in down and locked position to pre-
inadvertent canopy jettisoning. vent inadvertent actuation of firing -
controls,

01D 064-09-74

Figure 4-2. Egress System Ground Handling Safety Devices
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MAINTENANCE SAFETY DEVICES

215-00261-1 INITIATOR
SAFETY PIN. Used during
maintenance operations

in Qr around cockpit

to prevent inadvertent

seat ejection, Used also

to prevent inadvertent
firing during removal

and installation of

M99 prime initiator.

215-00267-1 INITIATOR
SAFETY CAP. Used in
place of 216-00261-1
initiator safety pin to
prevent inadvertent firing
of rocket catapult during
seat removal and instal-
lation,

215-00261-1 INITIATOR
SAFETY PIN, Used to
prevent inadvertent firing
during removal of M99
PRIME M99 initiator or maintenance

INITIATOR PRIME in area.

INITIATOR Q

EJECTION CONTROLS SAFETY
HANDLE. Prevents inad-

vertent actuation of

firing controls assembly.

Handle must be placed in the
down and locked position

{as shown) during maintenance
operations in or around cockpit.

M89

CANOPY —
ACTUATED
INITIATOR

CANOPY JETTISON

INTERIOR )
INITIATOR

o3 =
XTERIOR
% CANOPY
JETTISON
INITIATOR
{on right
and left side
of airplane)

“\2

~ ) s .
%‘/ 215-00327-1 CANOPY BREAKER CANOPY JETTISON SAFETY

STRUT SAFETY CLAMPS, In- PIN (supplied with M99
stalled on canopy breaker initiator). Inst:lle%
00261- struts during removal and in- ) during removal and in-
§1ASFETY L:NlNJ:::L?R stallation of ejection seat to stallation of M99 initi-
. prevent inadvertent actuation ator to prevent inadver-
prevent ln.dvertan? canopy of spring-loaded canopy breakers. tent firing. -
jettison during main- ;
tenance. * 01D 065-09-74

Figure 4-3. Egress Systeh Maintenance Safety Devices
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4-26. On airplanes AF68-8225 and subsequent, an M99
canopy-actuated initiator reduces the 0.4- to 0.75-second
time delay between canopy jettisoning and the first
movement of the seat. At the same time that hot gas
pressure from the M99 prime initiator effects canopy
Jettisoning and time-delay firing of the rocket catapult,
it also opens the ejection control bypass valve (normally
closed) in series between the rocket catapult and the
canopy-actuated initiator. As the canopy clears the path
of seat ejection, an attached lanyard fires the
airframe-mounted, canopy-actuated initiator. Resulting
hot gas flows through the opened ejection control bypass
valve to fire the rocket catapult before the 0.4-second
time delay of the Mk 11 initiator has expired. If the
canopy fails to jettison or the canopy-actuated initiator
fails to fire, the Mk 11 delay initiator fires (after its time
delay has expired) dnd through-the-canopy ejection
follows. Canopy jetti§oning or the loss of a canopy
during normal flight cannot cause inadvertent firing of
the rocket catapult since opening of the ejection control
bypass valve is possible only if the pilot first pulls one of
the two ejection control handles.

'427. As first phase propulsion of the rocket catapult

starts the seat up the guide rails, ECM and IFF switches
are actuated, pilot’s services are disconnected, harness
release actuator firing pin sear is knocked off by the

- striker, and 1.0-second ‘delay Mk 86 harness release

actuator cartridge is fired. The parachute, Mk 5
2.0-second delay cartridge, is also actuated.

4-28. After the seat leaves the guide rails and as its
altitude increases, a DART system lanyard is pulled
from the underside of the seat. At the same time, braking
devices provide continuous tension on the lanyard
assembly to correct any adverse pitch or roll of the seat
during the ascending portion of its trajectory. When the
lanyards are completely payed out, seat attitude control
is no longer i‘cquir_eql and the lanyard falls free.

4-29. The 1.0-second delayed firing of the Mk 86 delay
cartridge actuates the harness release actuator assembly
which, in turn, releases the primary and alternate

. ejection control handles (one of which the pilot may still
- be holding onto), releases shoulder harness and lap belt

restraints, and punctures the nitrogen storage bottle to
cause inflation of the seat separation bladders.

‘ 4-30. The more rapidly expanding back separation

bladder causes the pilot’s body to roll forward, changing
the center of gravity on the survival kit and allowing the
seat separation bladder to inflate and complete pilot-seat
separation. ' ' :

. <

4-31. If the pilot is above a preset altitude of 14,000
(+500) feet. an aneroid actuated deployment device in
the parachute actuator delays parachute deployment
until the pilot has descended to the correct pressure
altitude. The Mk 5 2.0-second delay cartridge then fires.
causing parachute deployment. '

4-32. PILOT'S EMERGENCY EQUIPMENT.

4-33. The pilot’s emergency equipment consists of a
parachute and basic survival equipment. The parachute
provides the pilot with the means of survival after being
ejected from the airplane. Survival gear, stored in the
seat-integrated survival kit, is included to sustain the
pilot if ejection becomes necessary over water or
unfamiliar or hazardous terrain.

4-34. PERSONNEL EQUIPMENT.

435. The  personnel equipment  provides
airplane-to-pilot  services, pilot  comfort, and
environmental protection during normal flight, as well as
protection against emergency environmental conditions
encountered during the ejection sequence and the
survival period following ejection.

4-36. Personnel equipment consists of the following:

a. HGU-2/A helmet

b. MBU-5/P oxygen mask

c. CRU-60/P connector

d. CWU-3/P antiexposure suit

e. K-2B summer flight suit

f. CSU-3/P anti-g suit

g. Anti-g line

h. Vent air hose

i. MA-3 vent garment

j- LPU-3/P ﬂotatién vest

k. Pilot’s relief system
- 1. PCU-3/P torso harness with URT-33 locator radio

m. Inflight sustenance system
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INTERIOR
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JETTISON
CONTROL
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PRIMARY
EJECTION
CONTROL

HANDLE

EJECTION
SEAT

INTERIOR CANOPY
JETTISON
INITIATOR

M99 PRIME
INITIATOR

EJECTION
CONTROL
CABLES

CANOPY JETTISON
OVERRIDE CONTROL /,

INERTIA REEL
INITIATOR

To rocket.catapuit

B AN AM AL/

HANDLE ) '

MK 7
ROCKET
CATAPULT

MK 11
MOD 0
TIME-DELAY
INITIATOR

STRIKER
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BOLT STOP
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CHECK TEE
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MOD 0
CANOPY
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Figure 4-4. Egress System Schematic Diagram (Airplanes Through AF68-8224)
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Figure 4-5. Egress System Schematic Dlagram (Airplanes AF68-8225 and Subsequent)
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SECTION V
MECHANICAL ACCESSORIES SYSTEMS

5-1. DESCRIPTION. (See figure 5-1.)

5-2. The mechanical accessories systems consists of
an air-conditioning supply system, control air
system, cockpit air temperature system, pilot suit
cooling system, ground cooling system, and defog
system. Also included are the electronic equipment
and camera cooling system, radar pressurization
' system, antiblackout system, cockpit pressure
regulator system, low-pressure engine bleed air
system, rain removal and anti-ice system, oxygen
system, and gun gas purge system.

5-3. AIR-CONDITIONING SUPPLY SYSTEM.

5-4. The air-conditioning supply system provides
conditioned air for cooling, heating, ventilating, and
pressurization. The supply system regulates and

delivers the conditioned air to the cockpit, camera.

compartment, sweep generator, specific equipment
in the avionic compartments, pilot suit cooling
system, and defog system.

§-5. The air-conditioning supply system consists of
an engine high pressure bleed air manifold, various
ducts and couplings, pressure limiting and shutoff
valve, air-conditioning package, and emergency
vent air scoop. Supply system components which are
part of the air-conditioning package include the flow
control valve, low limit transmitter, water
separator, water separator anti-ice valve, ejector air
valve and nozzle, air-to-air heat exchanger, ejector
dump valve, compressor inlet thermostat, and
turbine-compressor.

5-6. The cockpit environmental control panel
provides pilot control of the air-conditioning supply
system and the following subsystems: cockpit
temperature, cockpit pressure, rain repellent, rain
removal and windshield anti-ice, and defog.
Temperature is controlled by temperature control
valves and temperature sensors located in the air-
conditioning ducts and in the cockpit.

5-7. CONTROL AIR SYSTEM.

5-8. The control air system supplies pressurized air
for operation of air-conditioning and pressurization
subsystem control valves and for’ pressurization of
the AN/APQ-126(V)8 (airplanes before T.O. 1A-7-
530) or AN/APQ-126(V)11 (airplanes after T.O. 1A-
7-530) radar waveguide and pilot's anti-g suit. High
pressure engine bleed air is routed through a control
air valve and into a control air manifold. From the
manifold, the air is supplied to the appropriate
pneumatically operated valves and actuation
switches in the air-conditioning supply system.
From the same manifold, air pressure is supplied to
the radar waveguide through a desiccator and
pressure regulator. The manifold also provides
secondary air supply for the pilot's anti-g suit.

5-9. COCKPIT AIR TEMPERATURE SYSTEM.

5-10. The cockpit air temperature system regulates
the temperature of air flowing into the cockpit.
Conditioned air flows to the cockpit through ducts
and enters the cockpit through two directional air
outlets at the forward end of the canopy rail,
through manifolds along the lower edge of the
windshield panels, and through two floor outlets
near the rudder pedals. Automatic or manual
temperature control can be selected by a manual
override switch on the environmental control panel.
In the automatic mode, the system maintains
cockpit air temperature as selected with the cockpit
temperature control knob on the environmental
control panel. If desired, or if any of the automatic
components fail, inlet air temperature can be
controlled manually. The cockpit air temperature
system consists of the cockpit temperature control
valve, cockpit temperature thermostatic valve,
environmental control panel, cockpit temperature
anticipator, and cockpit temperature sensor.

Change 41 5-1
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5-11. PILOT SUIT COOLING SYSTEM.

5-12. The pilot suit cooling system provides low
pressure temperature controlled air to ventilate the
pilot's antiexposure suit. The system automatically
maintains suit inlet air temperature as selected by
the suit air temperature selector knob on the suit
vent air control panel. Suit inlet air temperature
between 50° and 100°F can be selected and
maintained under normal flight conditions. With
the engine operating at idle, air temperatures that
can be maintained are limited to approximately 70°
to 100°F. The flow of air to the pilot's antiexposure
suit is controlled by the suit flow control knob on
suit vent air control panel. Airflow to the suit is
adjustable from 0 to 14 cfm. The pilot suit cooling
system consists of the suit temperature control

5-2 Change 41

valve, suit temperature sensor, suit flow control
valve, electrical suit temperature control, and suit
temperature control.

5-13. GROUND COOLING SYSTEM.

5-14. When the airplane engine is not operating, the
ground cooling system provides cooling air from an
external ground cooling unit. Cooling air from the
external ground cooling unit is supplied to the
cockpit, antiexposure suit, camera compartment,
radar sweep generator, and specific equipment in
the avionic compartments. Much of the ducting
through which the cooling air is directed is common
to other air-conditioning subsystems. Ground
cooling system components consist of the ground
cooling air socket, system check valve, and ducting.
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5-15. DEFOG SYSTEM.

5-16. The defog system provides hot air at a constant
temperature to prevent or remove fog and frost from
the interior surface of the windshield. The system is
actuated by the defog switch. Hot air from the hot-
air manifold flows through the defog valve, mixes
with cooled air, and flows to the windshield defog
vents. Operation of the defog valve is controlled by
the defog temperature transmitter and anticipator.
Defog system components are the defog valve, defog
temperature transmitter, defog switch, temperature
anticipator, and ducting.

5-17. ELECTRONIC EQUIPMENT AND
CAMERA COMPARTMENT COOLING
SYSTEM.

5-18. The electronic cooling system provides cooling
for the electronic equipment in both right and left
avionic compartments and the radar signal data con-
verter in the midequipment compartment. Cooling
air for the HUD signal data processor (airplanes
before T.0. 1A-7-530), HUD display interface unit
(airplanes after T.O. 1A-7-530), UHF radio receiver-
transmitter, VHF radio receiver-transmitter,
inertial measurement unit (airplanes before T.O.
1A-7-562), inertial navigation unit (airplanes after
T.0. 1A-7-562), and the tactical computer is
provided directly from the air-conditioning supply
system to ensure adequate cooling at all times. On
airplanes after T.0. 1A-7-562, a fan provides cooling
air directly to the inertial navigation unit whenever
the air-conditioning supply system is not operating.
Cooling of other equipment in the avionic
compartments is provided by a ram air system which
is supplemented by vaneaxial compartment fans.
Ground cooling of electronic equipment, except for
the equipment cooled directly from the air-
conditioning supply system, is accomplished by
convection if the compartment doors are open. When
the compartment doors are closed, the vaneaxial
compartment fans provide cooling air.

5-19. Camera compartment cooling is provided by
refrigerated air from the air-conditioning supply
system mixed with hot engine bleed air and directed

T.0. 1A-7D-2-1

into the compartment. Temperature in the
compartment is controlled by regulating the flow of
hot air. The camera compartment consists of the
camera temperature control valve, mixing manifold,
and compartment nozzle.

5-20. RADAR PRESSURIZATION SYSTEM.

5-21. The radar pressurization system supplies air
pressure for internal pressurization of the wave-
guide and transmitter of the AN/APQ-126(V)8 (air-
planes before T.O. 1A-7-530) or AN/APQ-126(V)11
(airplanes after T.O. 1A-7-530) forward looking
radar. Waveguide and transmitter pressure is main-
tained at 17 (+2) psia regardless of airplane alti-
tude. Air used for pressurization is supplied through
a desiccator and a pressure regulator to ensure
delivery of dry air within the proper pressure limits.
The radar pressurization system consists of a desic-
cator, depressurizing valve, and pressure regulator.

5-22. ANTIBLACKOUT SYSTEM.

5-23. The antiblackout system automatically
controls air pressure to inflate the pilot's anti-g suit
during maneuvers exceeding 1.5g to 2.0g. The sys-
tem consists of a regulating anti-g valve with an

integral system test (override) button and a pilot

services disconnect panel on the left console, which
provides anti-g and vent air quick-disconnect
receptacles.

5-24, COCKPIT PRESSURE REGULATOR
SYSTEM.

5-25. The cockpit pressure regulator system
maintains a pressurized environment in the cockpit
any time the air-conditioning system is operating
and the canopy is closed. The cockpit pressure
regulator system consists of an air pressure
regulator, a safety valve, a pressure altimeter, and
an emergency ram air scoop. Excessive positive and
negative pressure differentials are prevented by
controlling the amount of air leaving the cockpit. In
event of system failure or contamination, ram air
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ventilation may be selected through the emergency
vent air scoop.

5-26. LOW PRESSURE ENGINE BLEED AIR
SUPPLY SYSTEM.

5-27. The low pressure engine bleed air supply
system provides air from the engine for windshield
rain and ice removal, dilution, and removal of
explosive gases from the gun bay, and pressuriza-
tion of the external fuel tanks for fuel transfer. The
system consists of the low pressure bleed gimbal
duct, linear motion compensator duct, and
associated ducts and couplings.

5-28. RAIN REMOVAL AND ANTI-ICE
SYSTEM.

5-29. The rain removal and anti-ice system is an air
blast system, using warm air supplied by the low
pressure engine bleed air supply system. The
system is capable of keeping ice from forming, but
less effective in removing ice. A rain removal valve
~controls the warm airflow to the center and left
windshield panels. The valve is actuated by the rain
removal switch. A caution light indicates RAIN
REMOVE HOT when actuated by a thermal switch.
The system consists of a temperature control valve,
transmitter, rain removal valve, center and left
windshield nozzles, and thermal switch.

5-30. OXYGEN SYSTEM.

5-31. The oxygen system consists of a liquid oxygen
system, liquid oxygen quantity indicating system,
and emergency oxygen system. Liquid oxygen is
converted to a gaseous state and supplied to the
pilot. The liquid oxygen indicating system measures
quantity of oxygen in the converter. The emergency
oxygen system provides a temporary supply of
- gaseous oxygen to the pilot if failure of the primary
liquid oxygen system occurs.

5-32. The liquid oxygen system supplies 100%
oxygen in a’gaseous state to the regulator (mounted
on the right console) from the converter. System
liquid oxygen is stored in the converter at ~297°F.
The converter is designed for rapid replacement
during fast turnaround operations. Liquid oxygen is
converted to a gaseous state within the converter
and delivered to a pressure-demand type oxygen
regulator located in the right console. The rate at
which liquid oxygen is converted to gas depends on
system demand. Two types of liquid oxygen
converters may be used in the system. One type of
converter provides an economy feature in the
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system by incorporation of a pressure opening and
closing valve and a converter check valve. The
second type of converter has a pressure closing valve
and does not use a converter check valve, thereby
eliminating the economy feature. The pressure
closing valve provided in both types of converter
controls the rate of liquid evaporation during flow.
Either type of converter is interchangeable in the
airplane.

5-33. A capacitance type gaging and pressure
indicating circuit continuously monitors the liquid
oxygen system and indicates the quantity of liquid
oxygen in the converter on an instrument panel
indicator. The indicator dial is graduated from 0 to
10 liters in increments of 1/2 liter with numerals on
even numbered increments. The indicating circuit
also includes an oxygen low level caution light
located on the caution light panel. The caution light
will come on if converter level is 1 liter or less.

5-34. The emergency oxygen system consists of an
oxygen cylinder, pressure gage mounted on the
cylinder, filler and pressure reducer valve, quick-
disconnect, oxygen hose, and cable lanyard used to
activate the system. The shatterproof high pressure
emergency oxygen cylinder is attached to the right
side of the ejection seat support structure. The
cylinder is charged with gaseous oxygen to a pres-
sure of 1,800 to 2,200 psi. The duration of the
oxygen in the cylinder is approximately 10 minutes.
A quick-disconnect in the emergency oxygen supply
hose provides a means of separation during seat
ejection and the cylinder remains with the airplane.
An extension hose from the quick-disconnect con-
nects to the primary oxygen system hose at the
pilot's oxygen mask. A retainer pin (with caution
tag attached) is inserted through a hole on the filler
and pressure reducer valve and renders the system
inoperative. The caution tag and retainer pin is
removed before flight.

5-35. GUN GAS PURGE SYSTEM.

5-36. The gun gas purge system purges the
ammunition drum and forward barrel compart-
ments of explosive gunfiring gases by automatically -
admitting ventilating air from the low pressure
engine bleed air supply system when the gun is
fired. Ventilating air is also admitted to the breech
area in the gun compartment to purge explosive
gases. The ventilating dir and explosive gases are
vented overboard. The system consists of gun gas
purge valve, gun gas purge door, hydraulic selector
valve, purge door switch, and vent nozzles in the
compartments.
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SECTION VI
PNEUDRAULIC SYSTEM

6-1. DESCRIPTION (See figure 6-1 or 6-2.)

6-2. The hydraulic system supplies power to operéte the
landing gear system, flight controls, wingfold system,

automatic flight control system, gun drive motor, gun

gas purge door, air refueling system, and on airplanes
with PC No. 3 system, engine fuel boost pump motor.

6-3. The hydraulic and pneumatic systems consist of: PC
No. 1 system, PC No. 2 system, PC No. 3 system
(airplanes , AF69-6197 and subsequent),
emergency power control system, utility system supplied
from PC No. 2, emergency utility system supplied by
pneumatic/hydraulic accumulators, hydraulic
indicating system, and centralized pneumatic precharge
servicing system for the accumulators.

6-4. The PC systems supply hydraulic pressure to
selected tandem actuators in the flight control systems.
One half of each actuator is supplied pressure from a
different PC system so that with only one PC system
operating, control of the airplane can be maintained. In
the event of engine failure, the emergency power control
system will provide sufficient hydraulic pressure to PC
No. 1 or PC No. 3 system to control the airplane attitude
for landing.

6-5. A boot-strap type reservoir is used with each normal
power control system to provide for variations in the
total system volume because of temperature changes and
differential displacement of various actuators. The
boot-strap reservoir utilizes 3,000 psi system pressure
acting on a small area piston to develop approximately
100 psi on the return system. With this design, there is
no pressure on the return system until pressure is
developed by the airplane pump, hydraulic test stand, or
reservoir accumulator.

6-6. The hydraulic systems must be maintained as free of
air/nitrogen as possible to provide proper response to
pilot and AFCS system inputs. The effect of air/nitrogen
in the system is not readily detected during ground tests
since no airloads are being imposed upon the flight
control surfaces. |

6-7. The reservoirs incorporate a servicing (quantity
level) window which is used both for servicing with fluid
and for determining if excessive air/nitrogen is present

in the system. The distance between the NO PRESS and
SYS PRESS window index marks for a given fluid
temperature equals the normal amount of compression
of the hydraulic fluid plus the volume required to fill the
surge dampers and emergency accumulators in that
system. If the reservoir piston moves farther than
normal, this is indicative of excessive air/nitrogen being
compressed with the hydraulic fluid.

6-8. An emergency power control system provides
emergency hydraulic pressure to the PC No. 1 or PC No.
3 system if the system hydraulic pump fails in flight.

6-9. The hydraulic indicating system provides a

cockpit indication of hydraulic pressure in the.

hydraulic supply systems on separate pressure
indicators. When the emergency power package is in
operation, the pressure supplied to PC No. 1 or PC
No. 3 circuits by the emergency hydraulic pump is
indicated on PC No. 1 or PC No. 3 indicator. System
components also include a low hydraulic pressure
caution light and an emergency accumulator isolation
caution light. The low hydraulic pressure caution light
comes on when hydrauhc pressure in any PC system

drops below 1,500 psi. The emergency accumulator

isolation caution light (EMERG HYD ISO) comes on
when the emergency accumulator shutoff valve is in
OPEN.

6-10. An accumulator precharge system is used to
charge, depressurize, or pressure-check the emergency
and utility accumulators. All operations are performed
from a single location in the right wheel well through
the accumulator filler valve package. The filler valve
package consists of nine pneumatic charge and bleed
valves and pressure gages in a common housing. On
airplanes with PC No. 3 system, a tenth charge valve
and gage is located below and forward of the
common housing.

6-11. POWER CONTROL (PC) NO. 1
HYDRAULIC SUPPLY SYSTEM. (See figure 6-3 or
6-4.)

6-12. On airplanes through AF69-6196, PC No. 1 hydrau-

" lic supply system powers the automatic flight control

system yaw actuator and half of the aileron, spoiler, unit

. 6-1
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horizontal tail, rudder, and roll feel isolation actuators.

On airplanes AF69-6197 and subsequent, PC No. 1
hydraulic supply system powers the automatic flight
control system roll actuator and half of the aileron,
spoiler, and unit horizontal tail actuators. The PC No. 1
hydraulic supply system includes an engine-driven
hydraulic pump, filters, accumulator, relief valves, check
valves, and quick-disconnects.

6-13. The PC No. | engine-driven hydraulic pump is
located on the engine accessory drive case. Internal
pump cooling and lubrication are provided by bypass
fluid circulated through the pump case and then routed
“to the hydraulic system return line. On airplanes through
AF69-6196, cooling fluid is routed through the emergency
power package and then to the system return line. A fil-
ter in the pump cooling line prevents foreign particles
from entering the system. Hydraulic fluid entering the
system through the system filler valve also passes through
the pump cooling line filer.

6-14. When a system or component is actuated, fluid
flows from the hydraulic pump, through the presure line
filter, to the component. A pressure relief valve in the
pressure line protects power control systems from
excessive pressure by opening and porting fluid directly
into the system return line.

6-15. Return line fluid flows back to the hydraulic pump.
The reservoir stores fluid under sufficient pressure to
ensure an adequate flow of fluid to the hydraulic pump.
A return line pressure relief valve in the supply system
protects the reservoir from overpressurization by venting
fluid overboard when return line pressure is excessive.

6-16. The supply system contains an accumulator (surge
damper) which absorbs surges in the supply system
pressure line. On airplanes through AF69-6196, an
additional accumulator (reservoir) provides fluid inlet
pressure to the EPP pump.

6-17. POWER CONTROL (PC) NO. 2
HYDRAULIC SUPPLY SYSTEM. (See figure 6-5.)

6-18. On airplanes through AF69-6196, the PC No. 2
hydraulic supply system powers the automatic flight
control system roll and pitch actuators, speed brake, air
refueling probe, gun gas purge door, gun drive motor, half
of the aileron, spoiler, unit horizontal tail, rudder, and
roll feel isolation actuators. On airplanes AF69-6197 and
subsequent, the PC No. 2 hydraulic supply system powers
the speed brake, air refueling door and lock actuators,

T.0. 1A-7D-21

gun gas purge door, gun drive motor, automatic flight
control system pitch actuator, automatic maneuvering
flaps, and half of the tandem actuators controlling the
roll feel isolation, rudder, right spoiler, right aileron, and .
right unit horizontal tail. ’

6-19. The PC No. 2 system also powers the following"
utility circuits through the isolation valve: flaps,
wingfold, wheel brakes, landing gear. arresting gear, and
nose gear steering. The system consists of the hydraulic
pump, filters, reservoir, accumulator, relief valves, check
valves, quick-disconnects, and shutoff valves.

6-20. Internal pump cooling and lubrication is provided
by bypass fluid routed through the pump case and into
the system return line. On airplanes AF69-6197 and
subsequent, fluid is circulated through a fluid cooling
loop located in access 2132-1 before reaching the system
return line. An air inlet duct in access 2132-1 directs
ambient air flow over the cooling loop to provide
additional fluid cooling during flight.

6-21. The PC No. 2 hydraulic filters, relief valves, and
reservoirs are basically the same as in PC No. | system
except that PC No. 2 reservoir provides a slightly higher
return pressure than PC No. 1.

6-22. The PC No. 2 hydraulic system incorporates an
isolation valve in the hydraulic pressure line to the utility
circuits. Since utility circuits are normally used only
during landing, taxiing and takeoff, the flap handle is
moved to ISO UTILITY following takeoff to close the
isolation valve. The closed valve prevents depletion of
hydraulic fluid and loss of PC No. 2 system if a utility
circuit should start losing fluid. The isolation valve is
open when the flap handle is in UP or DOWN.

6-23. If the PC No. 2 supply system fails, emergency
operation of the landing gear, wheel brakes, and leading
and trailing edge flaps is provided by three emergency
accumulators. A fourth emergency accumulator
provides emergency extension of the EPP if PC No. 2
system fails.

6-24. A hand pump mounted in the left wheel well
provides hydraulic pressure to the system. To prevent
damage to actuating cylinders with internal locking

mechanisms, hand pump operation must be limited to
the following: '

a. Speed brake cycling.

b. Folding/spreading of the wings.
67
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c¢. Charging of the utility brake and emergency 6-31. EMERGENCY POWER CONTROL
accumulators. HYDRAULIC SUPPLY SYSTEM. (See figure 6-7.)

d. Static pressurization of the system for leak 6-32. On airplanes through AF69-6196, the emergency
detection.

power control hydraulic supply system supplies pressure

to operate the automatic flight control system yaw actua-
6-25. POWER CONTROL (PC) NO. 3 tor, aileron, spoiler, unit horizontal tail, rudder, and roll
HYDRAULIC SUPPLY SYSTEM. (Airplanes feel isolation actuators if PC No.‘ l hydraulic pump fails \
AF69-6197 and Subsequent.) (See figure 6-6.) in flight. On airplanes Al.(’o'{i": and subsequent, the - a

ic pmp fails in flight. The emergency power
rol system consists of the emergency power package ‘
y § ; tl"’ & Y
Bastspump. The. PC- No, / upply ‘system .
includes an -engine-driven -hydraulic pump, _filters,
reservoir. two accumulators, relief valves, check valves,
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6-37. The low hydraulic pressure caution light (HYD
PRESS) on the caution light panel comes on when
hydraulic pressure in any hydraulic supply system
drops below 1,500 psi (figure 6-3 and 6-5).

6-38. Each transmitter contains a pressure switch
which is closed at low hydraulic pressures. A closed
switch in any transmitter routes electrical power to
the low hydraulic pressure caution light. The switch
opens when pressure increases to 1,840 psi.

6-39. On airplanes through AF69-6196, extension of the
emergency power package opens the contacts of the
emergency power package door switch, interrupting power
from the PC No. 1 pressure transmitter to the low hydraulic
pressure caution light. As a result, the light responds
only to pressure drops in the PC No. 2 system when
the emergency power package is extended.

B 6-40. On airplanes AF69-6197 and subsequent, extension
of the emergency power package opens the contacts of the
emergency power package door switch, interrupting power
from the PC No. 3 pressure transmitter to the caution
light. As a result, the caution light responds only to
‘pressure drops in PC No. 1 and PC No. 2 when the emer-
- gency power package is extended. _

. -6-41. Th; emergency accumulator isolation (EMERG
~HYD ISO) caution light comes on when the emergency
accumulator shutoff valve is open.

6-42. ACCUMULATOR PRECHARGE
SYSTEM. (See figure 6-8.)

6-43. The accumulator precharge system provides a
_means of charging with nitrogen, depressurizing, or
pressure-checking the airplane accumulators from a
single location in the right wheel well.

6-44. The precharge system consists of the accumulator
- filler valve package and the emergency accumulator test
switch. The filler valve package consists of nine high
.pressure  pneumatic charge and bleed valves and
Ppressure gages mounted in a common housing. On
airplanes with PC No. 3 system, a 10th charge valve and
gage is located below and forward of the common
housing. Each charge valve and gage is identified by a
station number which corresponds to the accumulator to
which it is connected. The 10 stations and corresponding
accumulators are:

6-14

Station Accumulator

Arresting gear

Reservoir (PC No. I or PC
No. 3)

PC No. 1 surge damper
Emergency landing gear
Wheel brakes

Emergency power package
Emergency wheel brakes
PC No. 2 surge damper
Emergency flaps

10- PC No. 3 surge damper

(%]

O o002 hA W

6-45. It is necessary to control the accumulator
package solenoid-operated valves with the emergency
accumulator test switch to charge, to check
accumulator precharge (nitrogen) pressure, or to
depressurize any one of the four emergency
accumulators. Control of the solenoid valves allows
hydraulic fluid to be dumped and connects the
nitrogen side of the accumulators directly to the
charge and bleed valves of the accumulator filler
valve package.

6-46. To service any utility accumulator (except
reservoir accumulator) does not require actuation of
the emergency accumulator test switch. Servicing of
reservoir accumulator requires that the accumulator
dump valve be first actuated with the emergency
accumulator test switch to dump hydraulic pressure.

6-47. AIR IN HYDRAULIC SYSTEM. .

6-48. GENERAL. The A-7 hydraulic systems are closed
systems, meaning they are not open to outside air. The
system fluid is contained in the components and lines
and should be air free. Even in the reservoir, no air is in
contact with the hydraulic fluid.

6-49. The hydraulic system reservoir maintains a supply
of hydraulic fluid for the system and allows for
variations in total system volume because of temperature
changes and differential displacement of various
actuators. Return fluid does not flow through the
reservoir. Instead, the fluid is recirculated by the pumps
as components in the airplane are actuated.
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RESERVOIR To station No. 2
cB368 WEIGHT-ON-GEAR ACCUMULATOR
7~ SWITCH o DUMP VALVE
aa (SEE NOTE 2)
BATTERY BUS EMERGENCY RESERVOIR
ACCUMULATOR ACCUMULATOR
\ TEST SWITCH
PRESS .
To reservoir
‘CB338
N EMERGENCY ACCUMULATOR
an OPEN_ ISOLATION CAUTION LIGHT
SECONDARY ~ =<
-DC BUS i 28 VvDC
&-1{ PRESS-TO-
CLOSED _—— TEST
EMERGENCY -
ACCUMULATOR
SHUTOFF VALVE STATION NO.
CHARGE AND o n o SWITCH (SEE NOTE 1) t °
* Ni broch BLEED VALVE DD D D DD 2 "
Cirane ‘ A B A A EA A ¢ g
SN Hydraulic Fluid ACCUMULATOR
‘Pressure Lines FILLER VALVE —e—
I Mydrautic Fluid PACKAGE .- ‘. 4
‘Return Lines To arresting To PC No. 3
. Electrical Circuit gear accumuliator surge damper
T . accumulator
© reservoir (SEE NOTE 3)
accumulator
(SEE NOTE 2)
3 To PC No. 1 surge damper To PC No. 2
accumulator surge damper
i accumulator
To utility wheel brake
accumulator
| mlE
(o [ |E
Al L A O,
MIlES It emeRcency alllo . | NI
LANDING i EMERGENCY FLAPS :
NjjLL GEAR WL ' 1 ACCUMULATOR !
ACCUMULATOR ' ] J H
l ‘ ! ‘EMERGENCY i
H ¢ BRAKE
H 7 3 ACCUMULATOR ‘
Mils a8 EMERGENCY [ lI0 Ml IS
Ame AHto POWER PACKAGE I\ [ ol N
v lig ACCUMULATOR R R
1 ]
! = % i
" RELIEF
NOTE VALVE
1. Switch is closed when shutoff valve handle is in OPEN. 3. Station 10 is only on airplanes AF69-6197 I
and subsequent.
2. Reservoir accumulator is in PC No. 1.system on air-
planes through AF69-6196. APC-Z pressure from emergency accumulator shutoff valve.
Reservoir accumulator is in PC No. 3 system on air- .
planes AF69-6197 and subsequent. APC-Z pressure from flap isolation valve.
01D073~-05—~74

Figure 6-8. Accumulator Precharge System Schematic Diagram

6-15
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6-50. Some of the more interesting facts about the A-7
hydraulic systems are as follows:

a. A-7 hydraulic systems are not self-bleeding because
of closed system operation.

b. Air in the system lines or components will not be
trapped in the reservoir but distributed throughout the
system.

c. The system pumpS are not self-priming. The
boot-strap reservoir return pressure is required to
maintain a fluid supply to the pumps.

d. If the reservoir is filled in a NO PRESS condition,
it should be rechecked after system pressure is applied.
If a reservoir is checked or filled under the SYS PRESS
condition, it should be checked after the system is shut
down. These checks provide a method of determining if
the system contains excessive air.

e. A lack of pressure indication after engine start may
be caused by air in the system.

6-51. SYMPTOMS OF AIR IN SYSTEM. Many times
malfunctions are erroneously attributed to faulty
components while the true cause is air. Some of the effect
air has on a system that might be contrituted to faulty
ycomponents are discussed below.

a. Cavitation of the pump: Since the pump is not
self-priming, air in the system may be ingested into the
pump inlet and will interrupt the flow of fluid through
the pump. A loss of fluid flow into the pump will result
in loss of boot-strap pressure which normally supplies
fluid under pressure to the pump suction port. With this
loss of fluid supply, overheating and subsequent failure
of the pump will usually occur.

b. Chattering controls: Air is compressible but
hydraulic fluid is not, which causes a repeated, rapid
cycling of pressure to the actuator as the air laden fluid
flows through the actuator. This hammering effect could
subsequently lead to mechanical damage.

c. Spongy controls: If a control surface can be
repositioned by hand when no hydraulic pressure is
applied to the actuator, the actuator is usually full of air.
Since air has a lower viscosity than fluid, and since air
is compressible, the flow of air through control orifices
will be much more rapid than fluid and will result in a
spongy response of the control surface.

d. Squealing sounds emanating from hydraulic
components: Air flowing rapidly through orifices within
the system can be heard as the air passes from a high
pressure zone to a low pressure zone within the system.

e. Faulty operation of a component: Items such as
AFCS actuators and the nose gear steering actuator are
conirolled by electro-hydraulic servo valves. Proper
operation of these servo valves is possible only when
air-free fluid is directed through tiny orifices into the
fluid-pressure balance chambers within the servo valve.
If air should enter the valve, erratic operation will result.

f. Reservoir servicing indication: When pressure is
applied, the reservoir piston moves farther than normal
from the NO PRESS to SYS PRESS window. This
indicates air in the system is compressing with the
increase in pressure.

{

g Not only air but nitrogen from faulty accumulators
may enter the hydraulic system. Nitrogen, just like air,
Jjeopardizes the proper operation of an aircraft’s
hydraulic system and changes the bright, red
hydraulic fluid into a pink, frothy mass.

6-52. HOW AIR IS INGESTED. Air gets into the
hydraulic system in many ways with the following being
the most likely. -

a. Inadequate fluid in reservoir filler unit: If during
reservoir filling operation, the fluid quantity of the filler
unit is excessively low or the servicing hose has not been
filled with fluid, air will be pumped into the aircraft
reservoir. :

b. Replacement components not filled with fluid: An
example of this is during replacement of filter elements
the replacement element should be positioned in the
bowl and the element and bowl filled with clean fluid

“before installing. If a component is not filled during

installation, the air in the component may be displaced
into other parts of the hydraulic system and result in
another. malfunction. :

c. Leakage of nitrogen from accumulators: If an
accumulator requires repeated servicing with nitrogen
and source of the leak cannot be readily detected. the
possibility exists ‘that the nitrogen is leaking across the
accumulator piston and into the hydraulic system.



o

d. Improperly serviced reservoir: If a system reservoir
is not properly bled while servicing in the unpressurized
condition. the air in the reservoir may subsequently be
ingested into the pump supply line when the aircraft
assumes a certain flight attitude or g condition.

e. Operation of UHT cylinder with pressure
applied to only one PC system: The tandem actuator
design permits continued control of a flight control
surface in the event of failure of one of the hydraulic
systems. However. if during maintenance only one PC
system is powered and the flight controls actuated. it
is possible that air will be ingested into the
unpressurized system. The differential area of the
UHT cylinder will create a partial vacuum within the
cylinder as the piston moves. Due to the distance
between the cylinder and reservoir: fluid required to
fill the expanding chamber of the cylinder will be
supplemented by air which may be drawn across the
O-ring seals and into the cylinder.

T.0. 1A-7D-2-1

6-53. AIRPLANE REMOVAL FROM
STORAGE.

6-54. When airplane is returned to active service after
being down for 30 days or more, perform the following
before engine run:

a. Using a lint-free cloth saturated with MIL-H-83282 |}
hydraulic fluid, wipe down the exposed chrome surface
of all actuator piston. rods.

b. Using oil can filled with MIL-H-83282 hydraulic
fluid or MIL-H-46170 preservative fluid, saturate the felt
wipers of all actuators. .

c. Service all accumulators (paragraph 3-48).

d. Perform hydraulic system bleeding (paragraph
3-41).

Change 3 6-17/(6-18 Blank)
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SECTION VII
POWERPLANT SYSTEMS

7-1. DESCRIPTION.

7-2. The powerplant system develops thrust for the
airplane, drives engine mounted accessories, and
supplies compressor bleed air for airframe use. Doors
and panels on the sides and bottom of the aft fuselage
section permit access for routine maintenance,
inspection, and component replacement. The fuselage
tail cone and lower half of the aft fuselage are removable
for engine change.

7-3. Powerplant systems consist of the powerplant
installation, airflow control system, engine instrument
system, engine system, main fuel system, manual fuel
system, temperature limiter amplifier system, ignition
and starting system, and oil system.

7-4. POWERPLANT INSTALLATION.

7-5. The powerplant installation provides three

engine-to-airframe mounting points. All engine vertical, -

lateral, and thrust loads are transmitted through the
mount assemblies to the airframe structure.

7-6. The powerplant installation additionally includes an
engine drainage . system that provides necessary
overboard drain for the engine and accessories. Hoses
vent or drain the combustible fluids or vapors to
overboard ports at the lower fuselage area. Airplanes
utilize a residual fuel holding tank to trap the drainage
from the HP fuel shutoff valve. The tank is automatically
drained through the fuel vent mast during flight.

7-7. AIRFLOW CONTROL SYSTEM.

7-8. The airflow control system prevents compressor
surges in the low rpm ranges of engine operation. This
is accomplished by a set of variable geometric,
high-pressure compressor inlet guide vanes and a
seventh stage bleed valve. The guide vanes and bleed
valve are operated simultaneously by the airflow control.
The airflow control operates in response to signals
received from the HP fuel pump and T1 phial.

7-9. ENGINE INSTRUMENT SYSTEM.

7-10. The engine instrument system provides visual
cockpit display of turbine outlet pressure, oil pressure,
oil quantity, turbine outlet temperature, and fuel flow.
Caution lights warn of high turbine outlet temperature,
low fuel pressure, low oil pressure, low oil quantity, high
oil filter differential pressure, and manual fuel control
selection.

7-11. ENGINE SYSTEM.

7-12. The airplane is powered by a TF41-A-1 twin spool,
axial flow, full ducted, bypass turbojet engine. The
engine consists of a low pressure COmpressor,
intermediate pressure compressor, high pressure
COmpressor, combustion section, high and low pressure

turbine, and fan bypass duct.

7-13. MAIN FUEL SYSTEM.

7-14. The main fuel system matches fuel delivery rate
automatically to engine requirement for all operating
conditions and meters this fuel to the combustion
chambers. In addition, pressurized fuel operates the
airflow control system and airplane fuel system ejector
pumps and is used as a cooling medium for engine and
CSD transmission lubricating oil.

7-15. MANUAL FUEL SYSTEM.

7-16. The manual fuel system is utilized to meter fuel in
the event of a main fuel control malfunction. The control
provides fuel flow as a direct function of throttle position
and fan discharge pressure (P2.1). When manual fuel
control is selected, the manual fuel control caution light
comes on. The manual fuel control bypasses the
automatic limiting features of the main fuel control.

7.17. TEMPERATURE LIMITER AMPLIFIER
SYSTEM.

7-18. Automatic limiting of mass airflow and turbine
outlet temperature is accomplished by the temperature
limiter amplifier if the engine is operating on the main

71
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fuel control. Speed signals from the low pressure
compressor rotor tachometer and temperature signals
from the low pressure compressor inlet and turbine
outlet temperature sensors are transmitted to the
temperature limiter amplifier. These signals are
evaluated by the amplifier and the signal which
requires the greatest correction is amplified and
transmitted to the main fuel control solenoid. This
solenoid ports air pressure to regulate fuel flow to
prevent the engine from exceeding mass airflow limits
or a turbine outlet temperature of 575°C. The
l amplifier includes a double datum system. This system
allows turbine outlet temperature to increase approximate-
ly 19°C above the 575°C maximum and then decrease
back to 575°C over a period of approximately 2 minutes.

7-19. IGNITION AND STARTING SYSTEM.

7-20. Components of  the ignition system are a
permanent magnet generator (PMG), ignition exciter,
and two spark igniters. The generator produces electrical
power for two ac circuits and one dc circuit. Each ac
circuit supplies power to an element of the dual ignition
system and the dc circuit supplies electrical power to
operate the control relays and solenoids in the ignition
system. A dual element ignition exciter contains a high
voltage capacitor which discharges a high voltage
impulse to the spark igniters. An automatic relight switch

“pfovides an automatic relight capability in the event of
a rapid power loss (flame-out).

7-21. The jet fuel turbine starter is mounted on the aft
end of the accessory drive gearcase. The starter is
initiated by electrical power from the aircraft battery.
The starter rotates the high-pressure compressor rotors
for starting and is automatically shut down when
airplane engine starting has been accomplished. Fuel is
supplied from the airplane fuel system. An automatic
abort system is incorporated to automatically shut down l
the starter if the starter start time exceeds 7 (% 1) seconds

or battery voltage drops to 10.0 (+ 0.5) volts. A purge |
switch is incorporated to provide a simplified method of
bleeding the starter fuel system.

7-22. OIL SYSTEM.

- 723. The oil system is a full flow, dry sump,

nonadjustable, pressure regulated system. Oil is stored in
an engine mounted oil tank. The system is vented
through the centrifugal breather to an overboard vent.
One pressure pump and five scavenge pumps are
included in the oil pump housing and are driven by one
shaft from the accessory drive section. All main bearings
are pressure lubricated by the pressure pump. Scavenge
pumps return the oil from the main bearings and
accessory drive case to the oil tank.

7-24. On engines before TO 2J-TF41-587, the oil filter

. is a single element, wire-wound filter without a bypass

feature. After T.O. 2J-TF41-587, a dual element filter
with a bypass feature which includes a popout indicator
and caution light is installed.



\

T.0. 1A-7D-21

SECTION VIII
FUEL SYSTEM

8-1. DESCRIPTION.

8-2. The fuel systems consist of main fuel system,
internal transfer system, fuel vent and pressurization
system, air refueling system, external fuel system, and
fuel quantity indicating system. Fuel system containers
are four external tanks, one wing integral tank, two
forward fuselage tanks, two midfuselage tanks, one aft
fuselage tank and a main sump tank.

8-3. On airplanes AF69-6197 and subsequent, highly
porous polyurethane foam baffling is installed in the
fuselage and wing tanks to reduce damage and fire hazard
caused by combat or crash damage.

8-4. MAIN FUEL SYSTEM. (See figure 8-1 or 8-2.)

8-5. The main fuel system ‘stores and transfers the
airplane fuel supply. System capabilities include
transfer, ground fueling and defueling, or dumping. The
main fuel system containers are one wing integral tank,
two forward fuel tanks, two mid fuel tanks, one aft fuel
tank, and a main sump tank.

8-6. The main fuel system consists of primary and
secondary precheck valves, a pressure shutoff valve, a
pressure fueling manifold, wing and fuselage defueling
check valves, fuel boost pump, bladder fuselage tanks,
integral wing tank, and internal components of tanks
such as ejector pumps.

-

8-7. Main fuel system pressure is supplied by three fuel
pumps. On airplanes through AF69-6196, the fuel boost
pump is engine-mounted and engine-driven. On airplanes
AF69-6197 and subsequent, the fuel boost pump is.
airframe-mounted and driven by a hydraulic motor.
Ejector pumps with no movable parts are used in fuel
transfer functions. Electrical power is not required during
servicing of internal fuel unless quantities of fuel are to be
observed on the fuel quantity indicator. An automatic
transfer system, requiring a minimum amount of attention
from the pilot, is an integral part of the system. The sump
tank and the lower portion of the aft tank are self-sealing.

8-8. INTERNAL TRANSFER SYSTEM.

8-9. The internal transfer system transfers fuel from the
wing integral tank and fuselage tanks to the main sump
tank and then to the engine.

8-10. Transfer system components consist of three
selector valves (emergency wing transfer selector valve,
wing transfer selector valve, and bypass transfer selector
valve). The system also includes two quick-disconnects,
pressure sensitive stop valve, water drain, fuel transfer
manifold, a fuel transfer thermistor control unit, three
thermistors and five ejector pumps. On airplanes
AF69-6197 and subsequent, the transfer system also in- 1
cludes a manually operated alternate fuel feed selector
valve, a manually operated motive flow shutoff valve,

and one additional low fuel level indicating thermistor.

8-11. The primary function of the fuel transfer system is
to provide the airplane engine with a constant flow of
fuel, keeping the center of gravity as constant as possible.
This is accomplished by using the external fuel supply
first, then transferring wing tank fuel to the sump tank
for use and using fuel from the fuselage tanks last. On
airplanes AF69-6197 and subsequent, an alternate fuel |
feed system (figure 8-2) may be selected if the main sump
tank feed system becomes damaged. In an emergency .
situation, the alternate system will be manually activated
from the cockpit. The motive flow from the engine to

the sump will be shut off, and fuel flow from the wing
and/or aft tank to the sump will be diverted to feed
directly to the engine. Also, as part of the alternate fuel
feed system, fuel flows from the right mid tank to aff

tank instead of to the sump tank. ' :

8-12. FUEL VENT AND PRESSURIZATION
SYSTEM.

8-13. The fuel vent and pressurization system prevents
buildup of excessive tank cavity pressure differential
(which might cause tank rupture or collapse) during
climb/dive maneuvers and during fueling, defueling.
and fuel transfer operations. During flight. the vent
system maintains a slight positive pressure on the fuel.
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The system also provides regulated air pressure for
external tank fuel transfer.

8-14. The fuel vent and pressurization system consists
of an air pressure vent valve, air pressure regulator,
air selector valve, check valve, ground air connection,
and vent mast on the lower aft fuselage.

8-15. AIR REFUELING SYSTEM.

8-16. The air refueling system permits complete refueling
of the airplane fuel system (including external tanks)
while the airplane is in flight. On airplanes through
B AF69-6196, the system consists of the air refueling probe
and nozzle assembly, probe actuating cylinder, lock,

swivel joint, two restrictor valves, probe actuator extend
and retract switches, air refueling probe switch, probe

out advisory light, probe floodlight, transformer, and

W selector valve. On airplanes AF69-6197 and subsequent,
the system consists of the air refueling receptacle, re-
ceptacle door, door hydraulic actuator, manual selector
valve, nozzle latch, solenoid selector valve, release handle,
push-pull control assembly, slipway lights and rheostat,
air refueling system reset switch, air refueling signal
amplifier and amplifier switch, disconnect switch, and

air refueling indicator panel.

8% “With the probe in the extend position and engaged
with 'the tanker drogue on airplanes through AF69-6196
or the tanker airplane’s flying boom engaged in the refuel-

- §§ ing receptacle-on airplanes AF69-6197 and subsequent,

* refueling of the airplane fuel system is accomplished

- automatically;‘including automatic fuel shutoff. The fuel
is transferredinto the tanks through the same valves and
lines used in iormal pressure fueling. ’

.. 8-18. EXTERNAL FUEL SYSTEM.
+8-19: The external fuel system provides the airplane with
additional fuel storage and transfér capabilities. The
system consists of external fuel tanks, which can be
mouiited on’pylons at wing store stations 1,3,6, and 8.
The system also includes an air selector valve, air
regulator, external tank ground refueling switch in the
* left main gear well, fueling shutoff valve in each wing
pylon, and pylen mounting provisions for connection of
electrical wiring, air, and fuel lines. When the landing
gear is retracted, fuel in the external tanks is transferred
directly into“the fuselage tanks for use by the engine.

1]

8-20. The external fuel tanks may be fueled by pressure
or gravity. Tanks may also be defueled or Jettisoned.
Fuel in the external tanks may be indirectly dumped
through the wing dump mast, retaining the external
tanks:

8-21. FUEL QUANTITY INDICATING
SYSTEM.

8-22. The fuel quantity indicating system measures the
quantity of fuel in the airplane fuel tanks and provides
visual cockpit indication. The system consists of
capacitance type transmitters (fuel probes) in each fuel
tank for measuring fuel quantity, compensators (density
monitors) to compensate for fuel density changes,
selector switch (which contains repeater transformers),
and fuel quantity indicator. The fuel quantity indicator
indicates main (fuselage tanks) and transfer fuel system
quantities (external or wing tanks) and total quantity of
all fuel aboard. ‘

8-23. Main and transfer fuel system quantities are
indicated by individual pointers in the fuel quantity
indicator which is calibrated in pounds. Total fuel
qQuantity is indicated by a digital counter on the fuel
quantity indicator. The fuel tank quantity selector switch
permits monitoring of the fuel in the wing tank or any
of the individual external tanks,

8-24. RESIDUAL FUEL HOLDING TANK
- a

8-25. The residual fuel holding tank, located in the
engine bay of the airplane at station 552, will provide
temporary storage and subsequent inflight dumping of
fuel discharged by the engine at shutdown or during false
starts. The tank will hold an accumulation of fuel from
3 starts or attempted starts. Further starts or attempted
starts will cause the tank to overflow through the vent
mast unless the tank is drained. Inflight dumping or
draining will also occur at the fuel vent mast. The
installation consists of a 2-liter tank with drain valve,
flexible drain line from the engine fuel shutoff cock valve
to the holding -tank, positive-pressure line, and
negative-pressure line from tank to fuel vent mast.
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SECTION IX
LANDING GEAR SYSTEMS

9-1. DESCRIPTION.

9-2. A retractable, hydraulically actuated, tricycle
landing gear is provided to support the airplane while on
the ground. The nose gear, attached to the fuselage
forward section, is retracted aft into the nose gear wheel
well. Dual wheels are installed on the nose gear axle and
a steering mechanism is provided for power steering of
the nose gear. The main gear. attached to the fuselage
midsection, is tripod mounted and retracts forward into
the main gear wheel well. An arresting gear, attached to
the fuselage aft section, is provided to stop the airplane,
when required, and is hydraulically actuated.

9-3. Major subsystems of the landing gear system consist
of the control and indicating system, main and nose
landing gear system, normal hydraulic system.
emergency hydraulic system, wheel brake system, nose
gear steering system, and arresting gear system.

9-4. MAIN AND NOSE LANDING GEAR
SYSTEM. (See figure 9-1.)

9-5. The landing gear is mechanically controlled and
hydraulically operated tricycle arrangement consisting
of two main gears and a nose gear.

9-6. Each main gear consists of a shock strut, tension
strut, and gear actuator. These members are attached to
the airplane by trunnions which permit gear extension,
retraction, and transfer of landing loads to the airplane
structure. As the main gear retracts forward into the
wheel well, an uplock mechanism is actuated
mechanically by the gear and locks the gear in the
retracted position. The door actuator hydraulically
closes and mechanically locks hinged doors by a torque
tube arrangement. When the gear is lowered, the door
actuator rotates the torque tube arrangement, opens the
doors, and mechanically locks the doors in the open
position. As the doors are locked open, the main gear
uplock mechanism releases and allows the gear actuator
to extend the gear. When the gear is extended, the gear
actuator assumes a rigid position and serves as the drag
strut. :

9-7. The nose gear includes an air-oil shock strut. The
gear is trunnion mounted and is enclosed by two hinged
doors which are hydraulically operated through a door
shaft and linkage assembly. The gear doors are
mechanically locked in position and are sequenced by an
uplock mechanism. The nose gear drag link, which
-redistributes drag loads, is a two-piece assembly
mounted between the shock strut and fuselage bulkhead
structure. The nose gear is mechanically locked down by
means of a spring-loaded mechanical downlock located
on the drag strut and operated by gear actuator
overtravel. Also mounted on the lower drag link are two
leaf springs and cam arrangement which aid gear
extension in an emergency. During retraction, the nose
gear is automatically centered by a roller mounted on the
strut which moves along a centering cam attached to the
airframe.

9-8. LANDING GEAR NORMAL HYDRAULIC
SYSTEM. (See figure 9-1.)

9-9. The landing gear normal hydraulic system consists
primarily of a gear actuating cylinder, door actuating
cylinder in each wheel well, and mechanically operated,
cockpit-controlled selector valve. Each main gear -
actuator has internal fingers wk:ch lock the actuator in
the retracted position (gear down) and which must be
hydraulically released to permit gear retraction. The PC
No. 2 hydraulic system provides hydraulic power to the
landing gear system by means of a manually operated
isolation valve.

9-10. LANDING GEAR EMERGENCY
HYDRAULIC SYSTEM. (See figure 9-1.)

9-11. An accumulator package provides power for
emergency extension of the landing gear. The
accumulator is precharged with nitrogen and is
hydraulically charged by the PC No. 2 hydraulic system.
This provides a stored energy source adequate for a
single gear extension cycle. In addition to the landing
gear and door actuating cylinders, the landing gear
emergency hydraulic system consists of a manually
operated, cockpit-controlled emergency selector valve
and an emergency accumulator package consisting of an
accumulator, a solenoid-operated emergency pressure
dump valve, a solenoid-operated precharge shutoff valve
and a thermal relief valve.

9-1
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9-12. LANDING GEAR CONTROL AND
INDICATING SYSTEM.

9-13. The landing gear control and indicating system
consists of a landing gear control handle. landing gear
handle warning light. landing gear handle safety
solenoid, position indicating lights. and wheels/flaps
warning lights.

9-14. The landing gear control handle connected to
normal and emergency hydraulic selector valves by
separate cables provides mechanical control of the
landing gear position during normal or emergency
operation. During normal operation, the landing gear
safety solenoid mechanically locks the lagding gear
handle in WHLS DOWN when airplane weight is on the
right main landing gear. In a ground emergency. the
landing gear safety solenoid can be released by the
downlock emergency release switch.

" 9-15. The landing gear handle warning light located in

the landing gear handle comes on when landing gear
position differs from the position selected by the landing
gear handle. The landing gear handle switch controls the
warning light when either the gear uplock or downlock
switches are actuated.

9-16. The landing gear position indicating lights come on
to indicate a safe condition when the landing gear is
down and locked. Each of the gear position indicating
lights is controlled by its respective gear downlock
switch. '

9-17. Operating functions of the wheels/flaps warning
light depends on the selected position of the AMF
(Automatic Maneuvering Flaps) switch. If the AMF switch
is in OFF, the wheels/flaps warning light comes on when
the gear is down and locked and leading edge flaps are
not down, or when the gear is up and locked and leading
edge flaps are down. The warning light is controiled by
the main and nose gear down-and-locked switches and the
leading edge flaps down switches or through the nose gear
up-anddocked switch and the leading edge up switches.
When the AMF switch is in AUTO, the warning light will
come on if any of the following conditions are met: (1)
flap handle in any position other than 1SO UTILITY: (2)
emergency flap switch in EMER DN: or (3) the existence
of an overspeed condition (or AMF TEST switch in OVSP
1 or OVSP 2) with leading edge flaps not up and locked.

T.0. 1A-7D-2-1

9-18. BRAKE SYSTEM. (See figure 9-2.)

9-19. The wheel brake system 1is a full-power,
multiple-disk type wheel brake mounted on the main
gear. Brake pressure is supplied from PC No. 2 hydraulic
system and is controlled by brake pedal deflection
transmitted through mechanical linkage to power brake
cylinders. The brake cylinders meter pressure to the
corresponding wheel through the anti-skid control valve.
When the anti-skid system is on, hydraulic fluid flow to
the brakes is controlled by the anti-skid control valve. A
utility brake accumulator installed in the brake pressure
line is system charged to provide a limited number of
brake applications with the hydraulic system not
operating. A  two-position, normally  closed,
solenoid-operated shutoff valve is installed downstream
of the utility brake pressure accumulator to prevent loss
of utility brake accumulator pressure in the event of PC
No. 2 hydraulic system failure during flight. The shutoff
valve is controlled by the three position (ANTI-SKID,
OFF. and BRAKE ACCUM) anti-skid switch located
on the left console. The brake accumulator shutoff valve
is electrically energized by power from the battery bus
when the battery switch is placed in BATT and the
anti-skid switch is placed in BRAKE ACCUM. When
energized, the shutoff valve directs the hydraulic
pressure stored in the utility brake accumulator into the
normal brake system to provide differential braking
when the PC No. 2 system is inoperative.

9-20. The emergency brake control is actuated by
pulling a spring-loaded emergency brake handle.
located on the left console which manually operates
the emergency brake valve. An emergency brake
accumulator package, system-charged and isolated
from the normal brake system by pressure-operated
shuttle valves, supplies power to the brakes.

9-21. The anti-skid system is an electrically controlled
braking system which prevents tire skid. The system is
actuated by a switch on the left console and is
energized when the airplane weight is on the gear. A
speed sensor near the wheel exciter ring senses rate of
deceleration in each wheel. It then sends signals
through the anti-skid control box to the control valve.
If a near-skid develops in either wheel. brake pressure
is relieved from both wheel brakes until wheel speed
is equal. Brake pressure is then reapplied to both
wheels. When either sensor senses a locked wheel,
brake pressure is relieved. allowing the wheels to
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Figure 9-2. Wheel Brake System Schematic Diagram




return (0 svnchronwzed speed. at which ume brake
pressure will be reapphed  to both wheels. The
anti-shid svstem will automatically revert to manual
braking when groundspeeds are less than & knots. A
caution light on the right console comes on when the
svstem malfunctions or when the gear is down and
the anti-skid switch s off.

9-22. NOSE GEAR STEERING SYSTEM.

9.23. The nose gear steering system is an electrically
controlled, hydraulically actuated system which
provides power steering for slow speed ground
operations and automatic nose gear shimmy damping
for high speed ground operation. A momentary contact
switch located on the stick grip engages nose gear
steering when airplane weight is on the main gear. The
switch operates a holding circuit and must be depressed
a second time to deenergize the circuit. Deflection of the
rudder pedals controls the steering actuator when the
system is engaged. The steering system provides the
capability of turning the nosewheel 61° left or right from
the airplane centerline.

9-23A. On airplanes before T.O. 1A-7-505, the steering
system automatically cuts off anytime the 619 steering
limit is exceeded or when airplane weight is off the main
gear.

T.0.1A-7D0-2-1

9.23B. On airplancs after T Q. 1A-7-505. the steering
system automatically cuts oft any time the 619 steering
limit is exceeded. the airplane weight is off the main gear

or the nose gear steering amplifier senses an open or shorted

" circuit in the nose gear systent.

9.24. ARRESTING GEAR SYSTEM. (Sec figure
9-3)

9-25. The arresting gear system reduces airplane landing
roll fu1 emergency field operations. A combination of
gravity loads and accumulator pressure extends the
arresting gear and applied PC No. 2 hydrauhc system
pressure retracts the gear. The arresting gear actuator s
a combination hydraulic actuator and dashpot
accumulator The arresting gear can pivot laterally to
compensate for off-center engagement and vertically to
permit variatiols in  airplane attitude during
engagement. A centering device returns the gear to
center before retraction, and the uplock mechanism
mechanically locks the gear in the up position. If
accumulator pressure fails, an accumulator pressure
operated bypass valve automatically opens and vents the
arresting gear actuator retract pressure overboard,
allowing the arresting gear to free-fall when the arresting
gear control handle is positioned to DOWN. An
electrical circuit controls gear retraction by directing PC
No. 2 hydraulic pressure to the retract side of the
actuator. The arresting gear handle warning light comes
on when the handle and gear position do not agree. An
indicating light on the caution panel comes on when the
arresting gear is down.

Change 19 9-6
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SECTION X
FLIGHT CONTROL SYSTEMS

10-1. DESCRIPTION.

10-2. The primary flight control systems (figure 10-1)
provide a means to control directional, lateral. and
longitudinal attitudes of the airplane. The control stick
and rudder pedals operate mechanical linkages to
position servo valves of the hydraulic power control
actuators. The actuators, connected to the flight controls
by mechanical linkage. move the flight control surfaces
to maneuver the airplane. Movements of flight control
surfaces are also accomplished by roll, pitch, and yaw
trim controls. Automatic flight control system (AFCS)
augments pilot command when the AFCS is engaged.
Refer to Section XI for description of the Automatic
Flight Control System. Three viscous dampers, one in
the roll control system and two in the pitch control
system, are provided to prevent rapid stick movement
and dampen control system oscillations. Flaps are
installed on the leading and trailing edges of the wing to
provide additional lift and stability during takeoff and
landing. The flaps are controlled by the flap selector
handie in the cockpit and actuated by hydraulic power.
The flaps are also controlled by the automatic
maneuvering flaps (AMF) system. When the AMF system
is engaged, the flaps are automatically extended whenever
the airplane flies at low airspeeds and high angles of
attack. A speed brake is installed under the fuselage
midsection forward of the main landing gear for inflight
braking to reduce speed. The speed brake is electrically
controlled and hydraulically powered.

10-3. Components ot the directional control system are
conventional rudder pedals, closed loop cable system,
combination clean condition surface stops and feel
spring linkage assembly. landing condition feel spring.
AFCS actuator, landing condition surface stops, linkage
load-limiting link, hydraulic power control package, and
rudder surface. The lateral control system consists
primarily of an articulated control stick. forward control
linkage with a viscous damper and bobweight, roll feel
isolation package consisting of roll feel springs. roll feel
isolation actuator, and roll AFCS actuator. Other
components of the lateral control system are the aileron
‘trim and mixing linkage, wing control linkage. wing
outer panel aileron and wing center section
spoiler/deflector power control, and aileron and
spoiler/deflector surface controls. Components of the

© e

longitudinal control system are an articulated control
stick, fuselage control link linkage.- aft cam spring
mechanism, two viscous dampers and bobweights, feel
and trim autopilot package, linkage load-limiting links, -
surface travel stops, hydraulic power control packages,
and two movable horizontal stabilizer surfaces identified
as the unit horizontal tail (UHT).

10-4. CONTROL STICK AND GRIP.

10-5. The control stick grip is a one-piece handle which
contains a roll and pitch trim button, trigger switch,
weapons release switch, target designate switch, and
nose gear steering switch. The grip is mounted on a stick
force sensor which is installed on the control stick by a
splined shaft which connects to the roll control linkage
in the stick housing. The stick is pivoted near the cockpit
floor by a torque tube and bearing arrangement to
provide fore and aft movement. The stick force sensor
provides signals to the automatic flight control system.
An automatic flight control disconnect switch is
mounted on the stick force sensor. '

10-6. Lateral movement of the stick grip is transmitted
through the stick force sensor splined shaft to provide
inputs to the aileron and spoiler/deflector control
linkage. Fore and aft movement of the stick is
transmitted through a torque tube to the UHT control
system linkage.

10-7. AILERON CONTROL SYSTEM.

10-8. The aileron control system is a mechanically
controlled, hydraulically powered flight control system
used to control airplane movement about the roll axis.
Control system inputs are provided by lateral movement
of the control stick grip, series roll trim signals, and
signals from the automatic flight control system (AFCS).
The ailerons are installed on the wing outer panel trailing
edge and are powered by a tandem hydraulic actuator
installed in each wing outer panel.

10-9. Lateral movement of the stick grip is mechanically
transmitted to a hydraulic servo valve mounted on the
feel isolation actuator. The servo valve meters hydraulic
fluid to position the actuator as determined by the

101
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displacement of the grip. A roll feel spring provides
simulated airload resistance at the control stick grip. The
feel spring is preloaded to return the control stick grip to
neutral when the stick is deflected and released.

10-10. A roll feel isolation actuator isolates the control
stick from excessive forces induced by load-limiting links
or AFCS actuator feedback. When the control stick is
deflected,- it mechanically operates the feel isolation
actuator servo valve which meters hydraulic fluid to
control the roll feel isolation actuator cylinder. The roll
feel isolation actuator operates the aileron and
spoiler/deflector mixing linkage through a series of
mechanical links. Mechanical links from the mixing
linkage provide inputs to the aileron and
spoiler/deflector servo valves which meter hydraulic
fluid to the actuating cylinders for positioning the
ailerons and spoiler/deflectors. '

10-11. Downstream of the roll feel isolation actuator, an
AFCS actuator is connected into the control system:
through a scissors linkage. During manual movement of
the control stick, the scissors linkage acts as a simple
idler for outputs from the roll feel isolation actuator.
When the AFCS actuator receives signals from the
automatic flight control system, the actuator moves the
scissors linkage. The scissors linkage then acts as a
variable-length link and provides control inputs to the
aileron and  spoiler/deflector ~ mixing - linkage
independent of the control stick.

10-12. ROLL TRIM SYSTEM.

10-13. The roll trim system allows the ailerons to be
positioned without deflecting the control stick grip. The
system consists of a linear electromechanical trim
actuator, combination roll and pitch trim amplifier
package, four-position roll and pitch trim button on the
stick grip, and roll trim disengage switch.. The trim
actuator is located in the aileron trim and mixing linkage
and normally acts as a series-connected, variable-length
rod in the aileron control system. With the roll trim
disengage switch in ON, trim actuator inputs are
provided by pushing right or left on the trim button.
Maximum trim movement of the aileron is 14° up and
13° down. Spoiler/deflector position is not affected by
roll trim inputs and there are no provisions for
emergency roll trim. Placing the aileron trim switch in
RIGHT or LEFT will actuate the roll trim as desired and
the amount of trim will be indicated by the roll and pitch
trim indicator. When the desired amount of trim is
obtained, the trim button is released and will return to
the center position by spring tension.

T.0. 1A-7D-21

10-14. SPOILER /DEFLECTOR CONTROL
SYSTEM.

10-15. The spoiler/deflector control system operates in
conjunction with the aileron control system to provide
increased roll rate. The spoiler/deflector surfaces are
controlled by tandem hydraulic actuators supplied by
the independent hydraulic systems. The left
spoiler/deflector operates in conjunction with upward
movement of the left aileron and the right
spoiler/deflector with upward movement of the right
aileron. The spoiler extends up into the airstream,
disrupting the airflow and causing decreased lift.
Simultaneously. the deflector extends down into the
airstream and acts as a scoop to direct airflow over the
wing surface aft of the spoiler which prevents flow
separation in that area. System inputs are provided by
lateral movement of the control stick grip and signals
from the automatic flight control system through the
aileron and spoiler/deflector mixing linkage. Roll trim
signals do not affect the position of the
spoiler/deflectors.

10-16. RUDDER CONTROL SYSTEM.

10-17. The rudder control system is a conventional
hydromechanical system used to control airplane
movement about the yaw axis. Control system inputs are
provided by positioning the rudder pedals or by
supplying yaw trim signals or signals from the automatic
flight-control system (AFCS). Yaw control is obtained
through a tandem hydraulic actuator installed in a power
control package and attached to the rudder. Artificial
rudder pedal feel forces are provided by a mechanical
spring arrangement which supplies a different feel force
gradient for the cruise (clean) and landing condition of
the airplane. Rudder throw available by pilot input is 6°
for clean condition and 24° for landing condition.
Rudder throw is restricted to 6° either side of neutral when
the main landing gear is retracted.

10-18. Forward and aft movement of the rudder pedals
is mechanically transmitted to the rudder control cables.
Rudder pedal movement is limited by a stopbolt on each
rudder pedal bellcrank. The stopbolis are adjusted to
allow rudder pedals to overtravel slightly after the
landing condition (24°) stops in the fin are contacted.
The right and left rudder pedals are connected by a
jumper cable which closes the loop for the cable portion
of the control system. Two tension regulators in the
jumper cable assembly compensate for variations in
cable tension due to temperature and structural effects.

10-3
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10-19. Rudder pedal movement is transmitted by the
rudder cables to a clean-condition (6°) stop assembly.
When the landing gear extends, the release cable attached
to a variable gain assembly causes a roller to disengage
from a fishmouth cam and release the 6° stop assembly.
‘This allows the stops to move with the rudder cables and
transfers the stop function to the landing condition (24°)
stops in the vertical stabilizer to permit full rudder travel,

10-20. UHT CONTROL SYSTEM.

10-21. The UHT control system controls airplane
movement about the pitch axis. Control system inputs
are provided by fore and aft movement of the control
stick, parallel pitch trim signals, or signals from the
automatic flight control system. Longitudinal control is
obtained through two tandem hydraulic actuators, each
installed in a power control package and attached to
each separate half of a unit horizontal tail. The two
power control packages are hydraulically synchronized
to move both horizontal tail surfaces simultaneously.
Artificial control stick feel forces are provided by
bobweights, viscous dampers and mechanical springs.
The UHT deflection is limited by mechanical stops to
approximately 6°45’ trailing edge down and 26°30°
trailing edge up.

10-22. On airplanes AF69-6197 and subsequent, a back-
up system mechanically connects both horizontal tail
horns through links and a yoke structure mounted above
the engine on pivot pins. This arrangement ensures -
operation of both UHT surfaces if one power control
package becomes inoperative. In addition, the backup

- system provides a mechanical connection between the )
UHT PC package input arms of both UHT power control
Ppackages through a controlex cable.

10'55 PITCH TRIM SYSTEM.

10-24.°A pitch trim system is provided to trim the UHT
surfaces. The control stick assumes a new neutral
position in response to trim inputs. The system consists
of a_linear electromechanical pitch trim actuator, a
combination pitch and roll trim amplifier package, a
four-position roll and pitch trim button on the stick grip,
‘and a pitch trim disengage switch. The trim actuator js
located in the feel and trim linkage package, and
normally acts as a fixed-length link in the UHT control

 system. Manual trim control is provided by up or down
movement of the trim button. A maximum trim of 14°30°
trailing edge up and 2° trailing edge down can be
obtained. Automatic pitch trim is provided whenever the

~automatic flight control system is in the attitude hold
and/or altitude hold mode of operation,

104
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10-25. CONTROL SURFACE POSITION
INDICATING SYSTEM. -

10-26. The control surface position indicating system
consists of a dual pointer roll and pitch trim indicator.
The roll and pitch trim indicator operates as a synchro
system, receiving electrical signals from the roll and
pitch trim actuators, to provide continuous indication
of aileron and UHT trim positions.

10-27. FLAP SYSTEM.

10-28. The flap system provides increased. airplane
stability and lift during takeoff and landing. Four
full-span, two-position flaps at the leading edge of the
center and outer wing are extendible to 35°. Two single-
slotted, variable-position flaps at the trailing edge of the
wing center section can be stopped at any position between
0° and 40° during normal operation. In addition, three
flap slot doors along each trailing edge flap leading edge
extend downward into the airstream to control airflow
over the flaps when the trailing edge flaps are extended.
Normal flap operating pressure is provided by PC No. 2
hydraulic system. : '

' 10-29. Emergency extension of the flaps is provided by

hydraulic accumulator package which is precharged with
nitrogen. This provides a stored hydraulic energy source
adequate for one flap extension. There are no provisions
for emergency flap retraction. Cockpit indications of
leading and trailing edge flap positions are provided by

two indicators on the main instrument panel.

10-30. Flap operation is controlled by the flap handle.
Placing the flap handle in DN mechanically-actuates the
flap selector valve to extend all flaps. Placing the flap
handle in UP mechanically actuates the flap selector

~valve to retract all flaps. The trailing.edge flaps can be
- extended or retracted to any position between fully

retracted (0°) and fully extended (40°) during normal
operation. The flap handle is spring loaded and when

~ released from DN moves outboard between TE UP and

TE DN. Intermediate trailing edge flap positions from
0° to 40° are selected by. momentarily moving and
releasing the flap handle forward to TE UP for trailing
edge flap up movement and aft to TE DN for trailing
edge flap down movement. Leading edge flaps remain
down. To increase aerodynamic smoothness of the lower
wing surface during cruise with flaps retracted. slot doors
are mechanically retracted to the closed position to fair
in the gap between the center wing section and trailing
edge flaps.



10-31. Emergency flap extension is accomplished by
placing the emergency flap switch in EMER DN which
opens the emergency flap selector valve. Emergency flap
accumulator hydraulic pressure discharges through the
emergency flap selector valve to extend the flaps.

10-32. AUTOMATIC MANEUVERING FLAPS
SYSTEM.

10-33. The automatic maneuvering flaps (AMF) system
provides increased turn performance at lower airspeeds
and increases the angle of attack at which stalls and
departures can occur. To gain these improved flight
characteristics, the leading edge flaps are fully extended
and the trailing edge flaps are partially extended
automatically by the AMF system when certain flight
conditions exist. These flight conditions are lower
airspeeds and high angles of attack. When these flight
conditions no longer exist, the AMF system fully retracts
all flaps. i

10-34. The AMF system is enabled by placing the flap
handle in ISO UTILITY and the AMF switch in AUTO.
When the system automatically extends the flaps, the
pilot has the capability to momentarily override the
actuated system (thereby retracting the flaps) by pressing
the AMF retract/nose gear steering engage/AR probe
disconnect switch on the stick grip assembly. This AMF
- retract switch is functional only if the airplane’s weight
is off the landing gear and the air refueling door is closed.

10-35. If emergency flaps are selected while the AMF
system is engaged, the emergency flaps hydraulic
pressure will have priority and be routed to the flaps.

10-36. SPEED BRAKE SYSTEM.

10-37. The speed brake system is an electrically
controlled, “hydraulically powered system which
provides the: capability for inflight braking of the
airplane to decrease airspeed. The amount of braking is
proportional to the extent the brake surface is extended
into the airstream. The brake can be extended and held
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in any position between fully closed and fully open.
Maximum speed brake extension, with reference to the
bottom of the fuselage, is approximately 60°. The speed
brake automatically retracts when the landing gear is
extended or electrical power is lost. An advisory light
provides a cockpit indication when the speed brake is not
closed. Speed brake travel is registered on the speed
brake indicator in degrees.

10-38. Placing and' holding the speed brake selector
switch (on the throttle handle) in OPEN with the landing
gear handle in WHLS UP extends the speed brake. As
the speed brake extends, two hinged chines are
mechanically rotated approximately 105° to enlarge the
effective speed brake surface. If the selector switch is
released, it will return to STOP. The selector valve
returns to the hold position, and the speed brake stays
in the position existing at the time STOP was
selected. Placing the speed brake selector switch in
CLOSE retracts the speed brake. The chines close as
the brake retracts. Internal locks in the cylinder lock
the cylinder in the retracted position.

10-39. The unload valve provides for speed brake
extension in conjunction with manual operation of the
selector valve using the hydraulic hand pump.
Rotating the valve handle clockwise against the stop
opens the valve. The valve is secured with lockwire in the
closed position. To extend the speed brake with the hand
pump, pressure must be built up in the system by
operating the hand pump. After pressure is greater than
200 psi. solenoid No. | button on the speed brake
selector valve is depressed before the unload valve is
opened. Opening of the unload valve with the system
pressurized applies a differential pressure across the
speed brake cylinder to unlock the piston. Continued
hand pump operation will extend the speed brake.

10-5/(10-6 Blank)
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SECTION XI
AUTOMATIC FLIGHT CONTROL SYSTEM

11-1. DESCRIPTION.

11-2. The AN/ASW-30(V)2 (airplanes before T.O.
1A-7-530) or AN/ASW-30A(V)4 (airplanes after T.O.
1A-7-530) automatic flight control system (AFCS) is
a three-axis, dual-channel autopilot with control
augmentation (control stick steering). The system
includes self-test and failure monitoring with
automatic disconnect and warning. Provisions are
included for manual trimming of the yaw axis with
the trim control mounted on the left console. Manual
and automatic trim for the pitch axis are also
provided. The roll and pitch trim control switch is
mounted on the pilot's stick grip. The three axes of
the AFCS are pitch (longitudinal control), roll
(lateral control), and yaw (direction control). In each
of the three axes an actuator position indicator is
provided to show the travel of the dual AFCS
actuator. The seven basic modes of operation of the
AFCS are:

a. Yaw stabilization

b. Control augmentation
c. Attitude hold

d. Altitude hold

e. Heading hold

f. Heading select

g. Automatic terrain following (airplanes after
T.0. 1A-7-530)

11-3. AFCS PITCH AXIS.

11-4. The pitch axis consists of a dual-channel
amplifier-computer, rate gyro, normal
accelerometer, stick force sensor, dual-channel
electrohydraulic actuator, and attitude gyros. Modes
of operation for the pitch axis are control
augmentation, attitude hold, and altitude hold. The
altitude signal is supplied by the air data computer
and the attitude signal is supplied by the inertial
measurement set (airplanes before T.0. 1A-7-562) or
inertial navigation system (airplanes after T.O. 1A-

7-562) and standby gyro. The control augmentationl
mode of operation in the pitch axis improves
longitudinal stability and control. The attitude hold
mode is used to maintain the airplane at the attitude
existing at the time of engagement, provided the
pitch attitude is within £60° and roll attitude is
within £70°. The altitude hold mode maintains the
airplane at the selected altitude at the time of
engagement by using input signals from the air data
computer. The attitude hold or altitude hold mode of
operation will be disengaged when control stick
sensor breakout force is exceeded (1.5 pounds of
longitudinal force for attitude hold mode and 2.5
pounds of longitudinal force for altitude hold mode).
When stick force is removed, the pitch axis will
revert to the attitude hold or control augmentation
mode of operation depending on the position of the
AFCS mode engage switch.

11-5. AFCS ROLL AXIS.

11-6. The roll axis consists of a dual-channel
amplifier-computer, rate gyro, stick force sensor,
and dual-channe! electrohydraulic actuator. The
rate gyro signal and stick force signal, in conjunc-
tion with the inertial measurement set (airplanes
before T.0. 1A-7-562) or inertial navigation system
(airplanes after T.O. 1A-7-562) and horizontal
situation indicator, provide the necessary signals to
allow maximum control of the airplane in the roll
axis. The roll axis modes of operation are control
augmentation, attitude hold, heading hold, and
heading select. The control augmentation mode of
operation in the roll axis improves lateral stability
and control of the airplane. The attitude hold mode
is used to maintain the airplane at the attitude
existing when the mode is engaged (provided the
pitch attitude is within +60° and roll attitude is
within £70°. The heading hold mode is used to
maintain the airplane at the heading existing at the
time of engagement. The heading hold signal is
supplied by the inertial measurement set. The
heading select mode of operation is basically the
same as heading hold, except the heading select
signal is selected on and supplied by the horizontal
situation indicator. The AFCS servo command
signal of each axis in any mode of

Change 41 111
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operation supplies a command to an electrical
servocontrol valve which initiates movement of a
dual actuator. The dual actuator movement is
summed with the pilot's manual input to
mechanically position a PC slider valve. The PC
slider valve, in turn, allows a hydraulic power
control cylinder to position the control surfaces by
controlling the hydraulic pressure supplied by the
hydraulic power control systems. The indicator is
driven by the followup signal which is a function of
actuator position. Deflection of the indicator shows
the direction that the airplane would rotate if that
particular axis should be disconnected. The attitude
hold, heading hold, or heading select mode of
operation will be disengaged when control stick

- sensor breakout force is exceeded (1.5 pounds of
lateral force for attitude hold mode and 2.5 pounds
of lateral force for heading hold mode or heading
select mode). With force removed from the stick, roll
and pitch axes will return to the attitude hold or
control augmentation mode of operation, depending
on the position of the AFCS mode engage switch.

11-7. AFCS YAW AXIS.

11-8. The yaw axis includes a dual-channel
amplifier-computer, lateral accelerometer, rate
gyro, aileron position transducer, unit horizontal
tail (UHT) aileron-rudder interconnect (ARI) vari-
able resistor, manual trim control, and dual-
channel electrohydraulic actuator. The UHT ARI
variable resistor combined with the aileron ARI
transducer forms the aileron-rudder interconnect
(ARD) circuit. The rate gyro signal provides yaw
stability, and the aileron-rudder interconnect cir-
cuit provides for coordinated turns. The automatic
directional trim circuit corrects for airplane drift by
using signals from the lateral accelerometer, yaw
trim control, ARI, and rate gyro. The signals are
summed to initiate a signal to the rudder servo for
repositioning the rudder which corrects for airplane
drift. The yaw axis mode of operation is yaw
stabilization. '

11-9. The yaw stabilization mode provides direc-
tional damping, aileron-rudder interconnect, and
manual and automatic rudder trim. The yaw stabili-
zation switch is manually positioned in the yaw
stabilization mode position. The yaw stabilization
mode of operation must be engaged prior to engage-
ment of any other AFCS mode.

11-2 Change 29

11-10. AUTOMATIC TERRAIN FOLLOWING
MODE.

11-11. On airplanes after T.O. 1A-7-530, an
automatic terrain following (ATF) capability is
added in the AFCS through the CU-2360A ATF
coupler. ATF gives the airplane the ability to fly
hands off at low altitude in a selected ground
clearance plane. ATF is activated only when the
FLR terrain following (TF) mode and either the
AFCS control augmentation mode or attitude mode
have first been selected. In the TF mode, radar
altitude and the selected ground clearance plane are
automatically displayed on the head-up display
(HUD). Manual TF commands are presented on the
HUD and attitude director indicator (ADI). The TF
climb/dive command input to the ATF system is
provided by the FLR terrain following computer.
With the ATF mode selected, the FLR TF climb/dive
command (command g) is routed to the CU-2360A
ATF coupler. In the coupler, the command is
summed with 1 - cos @ roll attitude from the AFCS
roll computer. The sum of these two signals is called
the radar command. Two paths are established for
the radar command: (1) a pitch control path and (2)
a redundant TF path. In the pitch control path, the
radar command is summed with actual airplane
normal acceleration. The resulting pitch steering
error signals are sent from the ATF coupler to the
AFCS pitch computer. These signals are used to
control movement of the UHT to achieve and
maintain the commanded g for correct clearance.
For safety, the ATF coupler limits the magnitude of
the pitch steering error commands to the AFCS
pitch computer. The maximum absolute positive
(pitchup) g generated in response to the ATF
commands is limited to 3.0g, and the maximum
absolute negative (pitchdown) g generated in
response to the ATF commands is limited to 0.3g.
The redundant TF path is a safety feature of the
ATF coupler. In the redundant TF path, the radar
command is compared to a duplicate radar
command. A duplicate FLR TF climb/dive command
is synthesized in the ATF coupler from additional
inputs from the FLR. This duplicate climb/dive
command is summed with 1 - cos @ roll attitude
from the AFCS roll computer to produce the
duplicate radar command. Any disagreement
between the radar command and the duplicate
radar command causes the ATF system to
disconnect. With the ATF mode engaged, an
override submode in the system allows for partial
manual control of the airplane.
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_ SECTION XII
INSTRUMENT SYSTEMS

12-1. DESCRIPTION.

12-2. Instruments are provided to indicate the
airplane position while in flight, provide informa-
tion for navigation, and monitor the operation of
airplane systems. Instruments are functionally
grouped on the instrument panel. The instrument
panel is shock mounted and is illuminated with
white lighting.

12-3. Major functional instrument groups are
airplane instruments, counting accelerometer
system, and standby attitude indicating system.

12-4. INSTRUMENTS. (See figures 12-1, 12-2,
12-2A, 12-3,12-4, 12-4A, and 12-5 through 12-8.)

12-5. Flight and navigation instruments located in
the center of the instrument panel include the
airspeed indicator, angle-of-attack indicator, clock,
attitude director indicator, horizontal situation
indicator, altimeter, vertical velocity indicator,
accelerometer, and radar altimeter.

12-6. Engine monitor indictors located on the upper
right section of the instrument panel include the
tachometer, turbine outlet temperature indicator,
oil pressure indicator, fuel flow indicator, oil
quantity indicator, and turbine outlet pressure
indicator.

12-7. The armament control panel is located on the
lower left section of the instrument panel. Located
on the upper left section of the instrument panel are
the radar indicator, flap, landing gear and speed
brake position indicators, standby attitude indi-
cator, and AN/APR-36/37 display.

12-8. Other miscellaneous instruments located on
the lower right section of the instrument panel
include the fuel quantity indicator, oxygen quantity
indicator, hydraulic pressure indicator, cabin

pressure altimeter, and true airspeed indicator. The
head-up display is located in the upper center of the
instrument panel.

12-9. COUNTING ACCELEROMETER
SYSTEM.

12-10. The counting accelerometer system senses
and records the number of times each of four preset
airframe vertical acceleration values are equalled or
exceeded. The system senses and records positive
vertical accelerations to indicate stresses placed on
the airframe during flight.

12-11. Major components of the system include a

unidirectiondl acceleration-sensing counting
accelerometer transducer, counting accelerometer

indicator, and left main gear up-and-locked switch.

The counting accelerometer transducer transmits a

separate signal to the counter for 5¢, 6¢g, 7g, and 8g
accelerations. The indicator dials display the

number of times that each of the four preset g-loads

has been equalled or exceeded.

12-12. Electrical power is supplied from the 28-volt
dc secondary bus, through the left main gear up-and-
locked switch, to the counting accelerometer
indicator. The left main gear up-and-locked switch
automatically connects 28-volt dc power to the
counting accelerometer indicator when the left main
gear is retracted and locked. A radio noise filter is
installed in the indicator input power circuit to
dampen brush-contact radio interference. Electrical
power for the counting accelerometer transducer is
supplied from the counting accelerometer indicator
power circuit. When any one of the vertical
acceleration values are equalled or exceeded, the
transducer senses the gravity pull and transmits a
signal to the counting accelerometer indicator.
When g-forces fall below 5, the indicator registers
the number of the value of g-force equalled or
exceeded.
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37 3 3 34 33

Wheels/Flaps Warning Lights

Approach Indexer

Deleted

Speed Brake Position Indicator

Master Caution Light

Head-Up Display Unit

Fire Warning Light Press-to-Test Switch
Radar Altimeter Indicator/Warning Light
Threat Lights

Fire Warning Light

Marker Beacon Light

Tachometer

Standby Compass

Counter Pointer Altimeter (Barometric)
Turbine Outlet Temperature Indicator

16.
17.
18.
19.
20.
21,
22
23.
24,
26,

27,
28.
29,
30.

MAIN INSTRUMENT PANEL

32 31 30 29 2827 526251724 23 22 2

Oil Pressure Indicator = -

Fuel Flow Indicator

Oil Quantity Indicator

True Airspeed Indicator

Cabin Pressure Altimeter
Takeoff Check List

Liquid Oxygen Quantity iIndicator
Hydraulic Pressure Indicator
Fuel Quantity Tank Selector
Turbine Qutlet Pressure Indicator
Fuel Quantity Indicator

Vertical Velocity Indicator
Accelerometer

Heading Mode Controls
Armament Release Controls

31.
32.
33
34.
35.
36.
37.
38.

Horizontal Situation Indicator
Attitude Director Indicator
Attack Mode Controls

Clock

Angle-of-Attack Indicator

Mach and Airspeed Indicator
Armament Select Panel

Land Check List — Radio Call Placard
TE Flaps Position Indicator

LE Flaps Position Indicator
Landing Gear Position Indicators
Radar Indicator

Standby Attitude Indicator
UHF Remote Channel Indicator

01D106-05-81

FIE"ure 12-1. Main Instrument Panel (Airplanes Through AF69-6196)
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VIEW A
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29 / | b
30
28 27 2% 23 22 21 20 19 18 17 16 15
26 SEE ALTERNATE VIEW B

1. Approach indexer . 21. Horizontal situation indicator

2. IFR and wheel/flaps warning lights 22. Heading mode controls

3. Head-up display unit 23. Attitude director indicator

4. Threat lights 24. Clock

5. Radar set centrol 25. Counter pointer altimeter

6. Oil quantity indicator 26. Armament select panel

7. Radar altimeter warning light 27. Angle-of-attack indicator

8. Marker beacon light 28. Land checklist — radio call placard

9. Fuel fiow indicator 29. Armament release controls

10. Accelerometer 30. Vertical velocity indicator

11. Turbine outlet temperature indicator 31. Attack mode controls l ALTERNATE VIEW A_]
12. Qil pressure indicator 32. Speed brake indicator i .
13. Tachometer 33. Radar altimeter indicator (Airplanes after .0.1A-7-502)
14. Turbine outlet pressure indicator 34. Standby compass
16. Takeoff checklist 35. Threat lights and correlate switch

16. Fuel quantity indicator 36. Mach and airspeed indicator
17. Projected map display 37. Standby attitude indicator
18. Radar indicator 38. ECM threat display unit
19. Fire warning light 39. UHF remote channel indicator [ALTERNATE VIEW BJ
20. Master caution light 40. Standby gyro erect switch

41, Flare jettison switch (Airplanes after T.O. 1A-7-631)
010136-02-90
Figure 12-2. Main instrument Panel (Airplanes AF69-6197 and Subsequent Before T.0. 1A-7-530)
Change 42 12-2.1/(12-2.2 blank)
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VIEW B

1. Threat lights 22, Standby gyro erect .

2. Head-up display unit 23. Horizontsl munlon Indiemr

3. Radar aitimeter-warning light 24. Clock

(moved from rt. inst. pnl.) 25. Counter pointer dtlrmtor SRR I 7\

4, Radar set control 26. Mach and airspeed indicator =

6. RH cowl light/switch module assembly 27. Angle of attack indicator..

8. Qil quantity indicator 28. Armament seiect ponel - ’

7. Fire warning light 29. Land checklist-radio call plncud

8. Redar indicator : 30. Armament advisory p.nol o

8. Marker beacon light 31.  Armament relesss eomrola
10. Fuel flow indicetor 32. Attack mode controls:
11.  Acceierometer 33. Speed brake indicator - o O :
12. Turbine outlet temperature mdn:ator 34. Radar aitimeter - —— asem——
13, Ol pressurs indicator -~~~ - 35, Standby compass I ALTERNATE VIEW B ]
14. Tachometer ' : 36. Vertical velocity lucﬂabr R : T
18. Turbine outiet pressure indicator 37. Standby sttitude indicator  ° (Airplanes after T.0. 1 A-7-631)
16. Fuel quantity indicator - ‘ 38. Threat lights and correlate switch
17. Tekeoff checklist . 39. LH cowl light/switch module assembly
18. Projected map display unit 40. ECM threat display unit
19. Master caution light 41. Flare jettison switch
20. Attitude director indicator 42, UHF remote channel indicator
21. Hesding mode controis (STBY GYRO ERECT 43 Approach indexer 0102080290

sw acided) IFR and wheel/fisps warning lights

Figure 12-2A. Main lnstrument Panel (Airplanes After T.0. 1A-7-530)
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LEFT CONSOLE

AFCS Test Control
Emergency Power Package Control
Handle
Roll Pitch Trim indicator
Landing Gear Control Handle
Pilots Generator Control Panel
Emergency Brake Control Panel
Throttle Control
Rudder Trim Control
Radar Set Control
10. UHF Set Control
11. IFF Transponder Control
12. UHF/ADF Control
6 13. Pilot Services Panel
14. Suit Temperature Control
15. Double Datum Lock-out Switch
16. Intercommunications Set Controi
17. Terrain Clearance and Range Set Control
18. Flaps Control
7 19. AFCS Control Panel
20. Fuel Management Panel
21. Bullpup Control Stick
8 22. ADF Guard Switch

VNN ApWw N

10 (SEE ALTERNATE !5 _

VIEW A)

n

12

13

[ALTERNATE ViEW 4]

{AIRPLANES AFTER T.0. 1A-7-577)

‘ 01D106-04-90
Figure 12-3. Left Console (Airplanes Through AF69-6196)
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1. Landing gear position indicators
2. Landing gear control handle
3. Pilots generator control panel
4. Bullpup control stick
5. Emergency brake control panel
6. Throttle control
7. Rudder trim control
8. Radar set controf
9. UHF set control
10. Intercommunications set control
11. UHF/ADF control
12. Deleted
13. Pilot services panel
14. ADF guard switch
15. Cabin pressure altimeter
16. Suittemperature control
17. RHAW control
18. IFF transponder control
19. AFCS control panel
20. Flaps control
21. Fuel management panel
22. Roll pitch trim indicator
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12-13. STANDBY ATTITUDE INDICATING
SYSTEM.

12-14. The standby attitude indicating system
provides a continuous pictorial display of airplane
pitch and roll with respect to gravity vertical. The
system functions throughout 360° of roll attitude but
is limited to *82° from horizontal in the pitch
attitude. The system is provided as a backup system
for the primary attitude indicator and provides
continuous pitch reference to the automatic flight
control system for comparison with inertial
measurement set (airplanes before T.O. 1A-7-562) or
inertial navigation system (airplanes after T.O. 1A-
7-562) pitch references. Components of the system
include a standby attitude indicator, vertical
displacement gyro, rate switching gyro, and gyro
erect switch.

12-15. The standby attitude indicator consists of a
sphere marked with a horizon bar which is observed
in relation to a fixed miniature airplane attached to
the case. A pitch and bank angle scale are
superimposed upon the sphere. The pitch angle scale
is marked in increments of §° from zero to 85° climb
and dive. The bank angle scale is marked to indicate

T.0.1A-7D-2-1

bank altitudes of 10°, 20°, 30°, 60°, and 90°, left and
right. The sphere is mounted on a gimbal, rotates
about the roll axis for roll indication, and rotates in
relation to the roll gimbal about the pitch axis for
pitch indication.

12-16. Signals to drive the indicator are supplied by
the vertical displacement gyro which senses
airplane pitch and roll attitudes. The vertical gyro
also supplies displacement signals to the AN/ASW-
30(V)2 AFCS pitch computer. The rate switching
gyro disconnects the roll erection function in the
vertical displacement gyro when the airplane rate of
turn exceeds 15° per minute, preventing false
erection of the displacement gyro. A standby
attitude erect switch provides manual control of fast
erection voltage to the vertical displacement gyro.
Airplane maneuvers in excess of approximately 82°
in pitch and certain continued maneuvers will result
in precession of the vertical gyro and may introduce
considerable error in the indications until the
vertical gyro has reerected. Operation of the gyro
erect switch will speed up the normal erection rate
until approximately level indications are obtained
on the attitude indicator.
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Interior lights panel
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Figure 12-6. Right Console (Airplanes AF69-6197 and Subsequent Before T.O. 1A-7-530 and T.0. 1A-7-562)
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SECTION Xill
ELECTRICAL POWER AND LIGHTING SYSTEMS

' 13-1. DESCRIPTION.

18-2. The electrical power and lighting systems
provide the electrical power and interior and exterior
lighting necessary for airplane or system operation.
Included with the electrical power and lighting sys-
tems is a fire detection system to detect and provide
a warning indication of fire or overheat condition in
the engine compartment of the airplane.

13-3. The electrical power systems include the con-
stant speed drive system, ac power supply system,
dc power supply system, battery system, power dis-
tribution system, external power supply system, and
emergency power system. These systems include
the necessary equipment for generation, regulation,
control, protection, conversion, and distribution of
electrical power required for airplane operation
under normal or emergency conditions.

13-4. The lighting systems consist of an exterior
and interior lighting system. The exterior lighting
system provides cockpit control of all exterior lights.
The system includes circuitry and components to

. provide for light flashing, light intensity control, and
low operating voltage to the wing and tail position
lights, formation lights, and flood lights. The inte-
rior lighting system provides illumination of the
instrument board and cockpit consoles. The system
also includes circuitry and components to control
intensity and permits testing of warning, caution,
and advisory lights located in the cockpit.

18-5. The fire detection system provides an indica-
tion of fire or an overheating condition in the engine
compartment. The system includes circuitry and
components to sense, illuminate, disable, and test the
engine fire or overheat warning light located on the
instrument board.

13-6. CONSTANT SPEED DRIVE.

137. The constant speed drive (CSD) transmission
converts the variable speed input from the airplane
engine to a constant-speed output to drive the master
ac generator. Components of the constant speed
drive system are the transmission and transmission
oil cooler. An oil filter and disconnect coupling are
" integral components of the transmission.

13-8. Hot oil is routed from the transmission to the
transmission oil cooler. Cold fuel from the high-
pressure fuel pump is also routed into the oil cooler.
Although the fuel and oil are separated, the hot oil is
cooled by the fuel by means of a heat exchange
process. Cooled oil is filtered and returned to the

transmission. If the transmission malfunctions or
becomes overheated, the transmission is discon-
nected from the engine by the disconnect coupling.

13-9. AC POWER SUPPLY SYSTEM.

13-10. The master ac generator supplies electrical
power for airplane systems which require ac power.
Components of the ac power supply system are the
master ac generator, generator control panel, master
generator switch, master generator indicator, cur-
rent transformers, and test panel.

13-11. Power is supplied to the distribution system
by the master ac generator when the engine and
constant speed drive transmission are operating.
The master generator switch is placed in ON to route
ac power to the airplane power distribution system.
The master generator indicator provides a V indica-
tion when the master generator is operating prop-
erly. The generator control panel functions are
voltage regulation, overvoltage protection,
undervoltage protection, and underfrequency con-
trol. Phase C from the emergency ac bus provides
power to a step-down instrument transformer. The
115-volt ac power is reduced to 26-volt ac power for
the primary and emergency instrument buses. The
test panel is provided to isolate a malfunction in the
ac power supply system to a particular component.

13-12. DC POWER SUPPLY SYSTEM.

13-13. Electrical power from the secondary ac bus
is supplied to the transformer-rectifier which con-
verts 115-volt ac electrical power to 28 volts de.
Power from the transformer-rectifier is applied to
the primary de, secondary de, emergency de, and
battery buses.

13-14. BATTERY SYSTEM.

13-15. The battery system provides 28-volt dc elec-
trical power for the gas turbine starter and the
airplane battery buses. Components of the battery
system are the battery, battery charger, battery
relay, standby inverter, and battery switch.

13-16. The battery provides power for the gas tur-
bine starter during engine starting through relay
K401 (airplanes before T.0. 1A-7-551), or relay K402
(airplanes after T.O. 1A-7-551). The battery supplies
electrical power to the battery buses through ener-
gized battery relay K2. Relay K2 is energized
through the deenergized contacts of the secondary
dc bus relay, the emergency AC bus relay, and
closed battery switch. -

Change 38 13-1



T.0. 1A-7D-2-1

13-17. POWER DISTRIBUTION SYSTEM.

18-18. The distribution system consists of an ac
power relay, primary ac relay, primary dc relay,
emergency ac relay, secondary dc relay, circuit
breaker panels, and interconnecting wiring. The ac
power relay has two sets of coils and contacts. The
relay is energized when the master generator switch
is actuated and ac power is routed through the relay
contacts to the primary, secondary, and emergency
ac buses through the appropriate bus relays.

13-19. The secondary dc relay will be energized

when the secondary dc¢ bus is being supplied with -

power from the transformer-rectifier. The relay
contacts will be open, thus preventing emergency
power from being routed to the buses when the

emergency ac generator switch is actuated. If the -

master generator fails, causing loss of power to the
transformer-rectifier, the relay will deenergize, pro-
viding a route to energize the primary and emer-
gency ac relays as well as the primary and emer-
gency dc relays. .~

18-20. The eircuit breakers are connected directly
to the ac and-de buses and are mounted in the circuit
breaker panels. The circuit breakers provide protec-
tion to individual components of systems requiring
electrical power in the airplane.

13-21. EXTERNAL POWER SUPPLY SYSTEM.

13-22. The external power receptacle provides the
connections for applying an external power source to
the, ajrplane. Components of the external power
supply -system are an external power receptacle,
external power monitor, external power arming
relay, and remote control switch.

13-23. The external power monitor protects the
airplane bus system against phase reversal,
overvoltage, undervoltage, overfrequency, and
underfrequency. The power monitor contains a recti-
fier for converting &(:e external ac power to dc
power. The ac power relay is energized by dc power
applied to the external power coil through the exter-
nal power arming relay.

13-2 Change 38

13-24. The remote control switch may be actuated
to reset the external power monitor in the event
power which is not within voltage and frequency
limits has been applied from the external power unit.

13-25. EMERGENCY POWER SYSTEM.

13-26. The emergency power system provides
emergency ac and dc electrical power for the pri-
mary, emergency, and battery buses and emergency
hydraulic power. The self-contained emergency
power package consists of a turbine fan and gover-
nor assembly, ac/dc generator and ac voltage regu-
lator, and fixed displacement hydraulic pump.
Extension and retraction is controlled by the emer-
gency power handle in the cockpit. Mechanical
energy for the emergency power supply generator
and hydraulic pump is provided by a common shaft
driven by the turbine fan assembly. The speed of the
fan assembly is controlled by the governor assembly
to provide generator frequency control. The voltage
regulator is a power transistor type and operates on
an average 3-phase sense basis.

13-27. EXTERIOR LIGHTING SYSTEM.

13-28. The exterior lighting system consists of a
land/taxi light, upper and lower anticollision lights,
wing formation lights, floodlights, wing/tail position
lights, position lights flasher, and exterior lights
flasher relay. The land/taxi light provides illumina-
tion of the runway for landing and taxiing the air-
plane. The upper and lower anticollision lights pro-

~ vide a warning marker on top and bottom of the

airplane so the airplane’s location will be noted by
other airplanes in the vicinity. The formation lights
provide location indication for wings of the airplane
and floodlights provide illumination of a portion of
the lower fuselage and vertical tail during night
formation flying. The position lights provide location
points of the right and left wingtips and the vertical
tail during night flying. The wing/tail position



lights flasher provides a means of flashing the wing
and tail position lights by intermittently interrupting
power to the exterior lights flasher relay.

13-29. INTERIOR LIGHTING SYSTEM.

13-30. The interior lighting system consists of console
lights, instrument lights, cockpit floodlights, chartboard
light, utility light, and warning, caution and advisory
lights. Power for the console lights is provided through
a dimming control unit which controls the intensity of
the lights. Power for the instrument lights is supplied
through two dimming control units (one for flight
instruments and the other for all other instruments).
Each light has a separate potentiometer for adjustment
of the light intensity. The cockpit floodlights, chartboard
light, and utility light provide additional lighting as
required in the cockpit. Warning, caution, and advisory
lights may be tested by actuating press-to-test switches
or by pressing the indicator light test switch.

T.0. 1A-7D-2-1

13-31. FIRE DETECTION SYSTEM.

13-32. The fire detection system consists of fire sensing
elements, control unit, warning light, and test switch.
The sensing elements are a continuous cable mounted to
the airplane interior structure around the forward
section of the engine. The sensing elements are
connected to the control unit which performs two
functions. The control unit will provide a route for power
to cause the fire warning light to come on if heat or fire
raises the temperature above predetermined level in the
engine compartment. The control unit will also disable
the fire warning light circuitry if a short circuit exists in
the sensing elements. The test switch enables a check to
be made of the fire detection circuitry and determines
that all components of the system are functioning

properly.

13-3/(13-4 Blank)
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SECTION XIV
RADIO COMMUNICATION AND NAVIGATION SYSTEMS

14-1. DESCRIPTION.

14-2. Communication and navigation equipment
consists of radio and radar transmitter and receiver
.sets. The radio communication equipment consists of
an AN/ARC-164(V) uhf radio set, AN/ARC-186(V)
vhf radio set, and AN/ARR-69 uhf auxiliary radio
receiver. The radio navigation equipment consists of
the AN/ARA-50 uhf automatic direction finder radio
set, AN/ARN-118(V) TACAN set, and AN/ARN-58
ILS set. Radar units which are used with ground
radar are the AN/APX-72 IFF set and AN/APN-154
radar beacon set. Other radar navigation equipment
includes an AN/APN-194(V) (airplanes before T.O.
1A-7-502) or AN/APN-232(V) (airplanes after T.O.
1A-7-502) radar set which provides accurate altitude
and an AN/APN-190 radar navigation set that
provides groundspeed and drift angle. AN/AIC-26
audio system provides headset and microphone
interface with the radio communications system.
The audio system also provides head-set audio from
other airplane systems generating aural indications.
A speech security set is used with the uhf and vhf
sets for coded communication. An AN/ASN-90(V)
inertial measurement set (airplanes before T.O. 1A-
7.562) or inertial navigation system (airplanes after
T.0. 1A-7-562) provides velocity and attitude
information required for airplane navigation and
weapon delivery functions. The approach attitude
indicating system provides visual indications of
airplane angle-of-attack for use in maintaining
optimum approach speed. The pitot-static system
supplies pitot and static pressures to the air data
computer and cockpit instruments for use in
developing flight information. The air data com-
puter system provides true airspeed, ‘indicated air-
speed, Mach number and altitude information. The
heading mode system provides for control and
display of flight and navigation information.

_ 14-3. AN/ARC-164(V) UHF RADIO SET.

14-4. The AN/ARC-164(V) radio set functions as the
main communications receiver-transmitter and the
auxiliary automatic direction finder (ADF) receiver.
The main function provides two-way, amplitude-
modulated, radio-telephone communication. The
auxiliary function provides ADF audio error signals

to the AN/ARA-50 ADF set by receiving ADF rf
signals from ground stations. The set is capable of
transmitting and receiving on any one of 7,000
channels spaced 25 kilohertz apart in the 225.000- to
399 975-kilohertz band. The C-9682/ARC-164(V)
radio set control permits selection of any one of the
20 preset channels within the specified frequency
range or the manual selection of any of the 7,000
available frequencies. The preset channels are
selected from the cockpit by remote control during
flight. A guard channel frequency of 243.000
megahertz may be monitored continuously in
addition to tuning the radio set control to a tactical
frequency.

14-4A. On selected airplanes, depending on mission
requirements, the standard uhf radio is replaced by-
a jam resistant uhf radio. For airplanes selected for
antijam (AJ) uhf radio capability, the AN/ARC-
164(V) will have 14 preset channels. In the AJ mode,
as many as six preset channels may be used for
loading word of day (WOD). In the normal mode, the
radio will not use the memory contents of preset
channels 15 through 20 as operating frequencies.

14-5. The standard AN/ARC-164(V) uhf radio set
consists of: RT-1145/ARC-164(V) receiver-
transmitter, MT-4838/ARC-164(V) mount assembly,
C-9682A/ARC-164(V) radio set control, and
ID-1961B/ARC-164(V) or ID-1961C/ARC-164(V)
remote frequency channel indicator. After
accomplishment of T.O. 1A-7-508, the standard uhf
radio receiver-transmitter (RT) will change to
RT-1145C/ARC:164(V) receiver-transmitter. For
airplanes with HAVE QUICK capability (airplanes
after T.0. 1A-7-539), the uhf receiver-transmitter
(RT) will change to RT-1504/ARC-164(V) receiver-
transmitter. On airplanes after T.O. 1A-7-577, the
C-9682A/ARC-164(V) radio set control is replaced
with the C-11721/ARC-164(V) radio set control.

14-6. AN/ARA-50 AUTOMATIC DIRECTION
FINDER SET.

14-7. The AN/ARA-50 automatic direction finder
(ADF) set provides ADF rf signals to a receiver and
uses the resulting receiver audio output for ADF
antenna positioning which is displayed as relative
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bearing to station on the horizontal situation
indicator (HSI). The ADF receiver is also used as an
auxiliary uhf command receiver. The four main
elements in the system are the C-1457A/ARR-40
receiver control. AS-909/ARA-48 or AS-909A/
ARA-48 antenna assembly, AM-3624/ARA-50 relay
amplifier, and R-1286/ARR-69 or R-1286A/ARR-69
uhf receiver. The system is integrated with the uhf
radio set, provided as an auxiliary ADF receiver.

14-8. The C-1457A/ARR-40 receiver control provides
switching for the selection of function and frequency
and controls for receiver audio volume level and
sensitivity. The AS-909/ARA-48 or AS-909A/ARA-
48 antenna assembly provides the ADF rf input to
the receiver and applies antenna position informa-
tion to the horizontal situation indicator. The
AM-3624/ARA-50 relay amplifier provides ampli-
fication and filtering for receiver ADF audio signals
to drive the phase-sensitive antenna motor. An ADF
switch provides the capability for ADF operation on
guard frequency using the AN/ARR-69 receiver. The
R-1286/ARR-69 or R-1286A/ARR-69 uhf receiver
functions as the main ADF receiver and as an
auxiliary communications receiver. It provides ADF
audio error signals as its main function and provides
command audio to the audio intercommunication
system as an auxiliary functions.

14-9. AN/ARC-186(V) VHF RADIO SET.

14-10. The AN/ARC-186(V) vhf AM/FM radio set is
an airborne communication receiver-transmitter.
This vhf AM/FM radio set operates on 1,839 com-
munication channels, spaced 25 kilohertz apart,
within the tactical FM band of 30,000 to 75.950
megahertz. The radio set is comprised of six major
units: RT-1300/ARC-186(V) receiver-transmitter,
MT-6048/ARC-186(V) mounting base, MT-( )/FM-
622A mount, C-10604(V)3/ARC-186(V) control box,
antenna coupler, and fin notch antenna, Set design
permits tuning in the FM band to 87.975 megahertz;
however, the antenna configuration limits per-
formance to 75.950 megahertz. Above 75.950
megahertz, performance is degraded, and operation
in this higher region should not be attempted. The
fin notch antenna and antenna feed assembly are
identical to vhf radio set installations before T.O.
1A-7D-857 (paragraph 14-9). The radio set provides
two-way communications between air-to-air and air-
to-ground stations and may be used in conjunction
with the speech security set.

14-2 Change 43

14-11. AN/AIC-26 AUDIO SYSTEM.

14-12. The AN/AIC-26 audio system provides
individual or simultaneous monitoring of eight sys-
tem audio outputs at the pilot’s headset and provides
keying grounds and microphone audio to either the
vhf or uhf transmitter. During ground maintenance,
the audio system also functions as an intercom
munication system with personnel outside the
airplane. The audio system includes two basic units,
C-8187/AIC-26 intercommunication set control,
C-6624/A1C-26 intercommunication station, two iso-
lation transformer panels, and a microphone switch.

14-13. The C-8187/AIC-26 intercommunication set
control is mounted on the left console. The set
control front panel contains all controls and switches
except the press-to-talk switch which is on the
throttle. Eight combination monitor switch-volume
controls enable monitoring and individual audio
level adjustment of eight audio inputs. A master vol-
ume control permits adjustment of all audio inputs
to the headset simultaneously. A seven-position
rotary selector switch is provided for selection of
either the vhf or uhf transmitters or in the fully
clockwise position, provides for selection of inter-
communication communications. The throttle press-

-talk switch controls the operation of the selected
transmitter. The front panel also contains a con-
tinuity energized microphone switch and a call
switch used to communicate with the C-6624/A1C-26
intercommunication station located in the liquid
oxygen compartment. The call switch provides for
direct communication to personnel outside the
airplane regardless of switch and control positions.
When the call or press-to-talk switches are actuated,
all other audio inputs are suppressed 6 decibels to
provide a call exalt feature. Pressing the throttle
microphone switch disconnects all audio except the
side tone of the transmitted signal; however, if the
selector switch is in INT, the uhf and vhf also
remain connected. Two 5-volt panel lamp assemblies
provide illumination for the plastic edge-lighted

" plate.

14-14. SPEECH SECURITY SET.

14-15. The speech security set is used in conjunction
with the uhf and vhf radio sets to provide coding and
decoding of voice communications. On airplanes
before T.O. 1A-7-606, the set includes a C-7990/ARC
control mounted in the right console, RE-978/ARC



relay assembly, and TSEC/KY-28 coder/decoder.
Operation of the speech security set is controlled by
the C-7990/ARC control. On airplanes after T.O. 1A-
7-606, the set includes a Z-AHP-4 control panel, an
RE-978/ARC relay assembly, a KY-58-2
coder/decoder, and a Z-AHQ adapter for installation
of the coder/decoder into its mount. Operation of the
speech security set is controlled by the Z-AHP-4
control panel.

14-16. AN/APX-72 IFF SET.

14-17. The AN/APX-72 IFF set provides automatic
radar identification of airplane to all suitably
equipped challenging airplanes, surface ships, and
ground facilities within operational range of the
system. Specially coded identification of position and
emergency signals may be transmitted to
interrogating stations when conditions warrant.

14-18. Components of the AN/APX-72 IFF set
include RT-859/APX-72(V) or RT-859A/APX-72(V)
receiver-transmitter, CVAT-98 antenna,
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C-6280(P)APX transponder control set, KIT-1A/
TSEC MK XII computer, UHF/IFF diplexer, and
TS-1843/APX or TS-1843A/APX or TS-1843B/APX
transponder tester. The diplexer permits joint use of
the CVAT-98 antenna by both the IFF radar set and
the UHF radio set. The receiver-transmitter
receives, decodes, and responds to characteristic
interrogations of operational modes 1,2, 3/A, C, and
4. Signals, consisting of pairs of pulses spaced to
form a code, are transmitted to the receiver-
transmitter which receives the coded signal and
transfers it to the decoder. The decoder checks the
incoming signal for valid code and proper mode
(except for mode 4 interrogations which are sent
directly to the KIT-1A/TSEC MK XII computer). If
valid, the decoder signal is sent to the encoder which
prepares the coded reply. The coded reply is sent
through the transmitter and antenna to the
interrogating source. The C-6280(P)/APX applies
power to the receiver-transmitter, determines modes
and categories of operation, and selects the mode
setting (except for mode 2 setting which
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is set on the receiver-transmitter). The KIT-
1A/TSEC Mk XII (classified) is required for mode 4
operation of the RT-859/APX-72(V) or RT-859A/
APX-72(V). KIT-1A/TSEC Mk XII processes mode 4
interrogations and prepares the coded reply for
transmission. The CPU-140/A air data computer is
used in mode C operation to prepare for
transmission coded signals, indicating airplane
pressure altitude in hundreds of feet. The
transponder tester provides an inflight testing
capability of the AN/APX-72 IFF set on a go/no go
basis.

14-19. AN/ARN-118(V) TACAN SET.

14-20. The AN/ARN-118(V) TACAN set is an airborne
tactical air navigation set which operates in conjunction
with an AN/URN.-3 surface navigation beacon or with an-
other airplane equipped with a similar TACAN set. The set
operates in four modes; receive, transmit-receive, air-to-air
receive, and air-to-air transmit-receive. In the receive mode
of operation, the set provides a continuous indication of
bearing relative to the ground beacon station. In addition,
when the set is in either the receive or transmit-receive
mode, an audio signal is provided to identify the station.

In the air-to-air receive mode, the set provides an indication
of bearing relative to a suitably equipped cooperating air-
plane. In the air-to-air transmit-receive mode, the set pro-
vides an indication of distance and bearing relative to a
suitably equipped cooperating airplane. In the air-to-air
transmit-receive mode, the set also provides distance infor-
mation to another airplane when interrogated.

14-21, AN/ARN-58A(V) INSTRUMENT
LANDING SET.

14-22. The AN/ARN-58A instrument landing set (ILS)
is used in conjunction with ground transmitting
equipment and the airplane heading mode and audio
systems to form the instrument landing system. The
airborne components of the ILS provide the ability to
receive three discrete signals which are marker beacon.
glide slope. and localizer. These signals are displayed for
the pilot to give him the necessary information to
accomplish an instrument landing.

;:.-"23. AN/APN-154(V) RADAR BEACON

14-24. The AN/APN-154(V) radar beacon set extends
the radar tracking range of the airplane navigational
system and aids in determining the range and location of
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the airplane. The radar beacon set consists of an
RT-763B/APN-154(V). RT-763C/APN-154(V), or
RT-763D/APN-154(V) receiver-transmitter, C4419/APN.
154(V) control panel, CU-1104/APN-154(V) duplexer,
AS-1739A/APN-154(V) antenna, 202-33411-1 antenna
adapter, and two CG-2574/APN-154(V) radio
frequency cable assemblies.

14.25. The antenna used in the radar beacon set is a
vertically polarized. X-band skirt dipole which receives
pulse-modulated signals from an interrogating radar.
The radar signals are modulated with either single- or
double-pulse trains. The signals received by the antenna
are transferred through an antenna adapter to the
duplexer. The duplexer is a ferrite isolator that
permits signal reception and transmission with a
single antenna. Incoming signals are directed by the
duplexer through an rf cable assembly to the receiver
section of the receiver-transmitter.

1426. The  receiver-transmitter  consists  of
receiving-transmitting, amplifying, decoding,
modulating, and power supply assemblies. The control
panel contains the mode switch and power switch for
the radar beacon set. The transmitter output signal is
coupled through an rf cable assembly to the duplexer
for transfer to the antenna.

14-27. AN/APN-190(V) RADAR
NAVIGATION SET.

14.28. The AN/APN-190(V) radar navigation set is a
Doppler radar set which. provides continuous
measurement and indication of airplane groundspeed

and drift angle. The set consists of the
RT-927/APN-190(V) receiver-transmitter,
C-7765/APN-19(V) control indicator,
AS-2262/APN-19(V) antenna, and

MT-4037/APN-190(V) receiver-transmitter mount. The
set operates at a frequency of 13.325 gigacycles, provides
groundspeed indications of 100 to 999 knots and drift
angle indications of =30° on the control indicator at
altitudes from 40 to 50,000 feet. and will provide
accurate indications with the airplane attitude at =20°
in pitch and =30° in roll. Two beams of microwave
energy are transmitted at one time. One beam looks
forward, the other aft, resulting in an upshifted and
downshifted Doppler return from the fore and aft
beams, respectively. The two returns are beat together to
produce a Doppler return at twice the Doppler shift in
cither return. Each beam is switched left and right of
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ground track for drift sensing and in turn, beam-
lobed for over-water shift error. The crossover
frequency of this beam-lobed pair of Doppler echoes
is determined by using a zero frequency dis-
criminator which results in a frequency proportional
~ to groundspeed. Automatic signal acquisition occurs
within 25 seconds after a usable Doppler return
signal is obtained. Built-in test equipment (BITE) is
provided to determine proper operation of the
antenna and receiver-transmitter units. Ground-
speed, drift angle, and operational status informa-
tion is converted to digital format before being
routed through a data channel to the tactical
computer.

14-29. AN/ASN-90(V) INERTIAL MEASURE-
MENT SET. (Airplanes Before T.O. 1A-7-562.)

14-30. The AN/ASN-90(V) inertial measurement set
(IMS), prime sensor for instantaneous velocity and
attitude information required for navigation and
weapon delivery functions, is used in conjunction
with the tactical computer set.

14-31. The inertial measurement set consists of an
inertial measurement unit (IMU), IMU adjustable
mount, adapter/power supply unit, battery, and
control panel. The IMU is a four-gimbal, all attitude
unit containing gyroscopes, accelerometers, and
associated electronic control equipment and is
provided to sense rotations and velocities in the
three airplane axes (roll, pitch, and yaw). The IMU
adjustable mount provides a means for adjusting the
IMU during boresighting and for interchanging the
IMU without the necessity of realignment. The
adapter/power supply contains circuitry which
_provides secondary power to the IMS and also
provides attitude information produced by the IMU
through the tactical computer and other airplane
avionics. The adapter/power supply stabilizes
magnetic heading information using IMU and ML-1
remote compass transmitters. Sequencing of the
IMS through the various modes during start-up and
operation is also accomplished by the adapter/power
supply. A battery is provided to ensure operation of
the IMS for up to 30 seconds during power
interruptions.

14-32. Three lights (GROUND ALIGN, IMS NOT
ALIGNED, AND IMS) are provided on the cockpit
advisory panel to indicate IMS conditions. The
GROUND ALIGN light comes on when the rotary
select switch is placed in GND ALIGN position. The
IMS NOT ALIGNED light comes on when the
tactical computer set is operating and the IMS is
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. velocity and heading data referenced to a north/east

operating in a computer controlled mode. The [MS
light comes on in the event of IMS failure.

14-32A. INERTIAL NAVIGATION SYSTEM.
(Airplanes After T.O. 1A-7-562.)

14-32B. The inertial navigation system (INS) is a
self-contained, all-attitude navigation set. The INS
provides digital and analog information required for
navigation and weapon delivery. The inertial
navigation functional system consists of the
following line replaceable units (LRUs): inertial
navigation unit (INU); INU mount; control display
unit (CDU); and an ML-1 remote compass trans-
mitter. The INS has three ring laser gyros (RLGs)
mounted in a strapdown inertial configuration
where the inertial devices (gyros and accel-
erometers) are attached directly to the carrier. This
eliminates the stable platform and gimbal system.
Communication between the various components of
the INS and other avionic systems is via serial
digital multiplex lines. Analog and discrete outputs
interface as required.

14-32C. The INS is an accurate navigation system
designed for high performance airplane use. The
three RLGs are mounted on a machined inertial
sensor assembly (ISA) in a strapdown inertial
configuration. System interface is under the control
of a master bus controller (MBC). The tactical
computer (NWDC) is the MBC unless it is off/failed.
Then, the bus system interface unit (BSIU) becomes
the MBC. The MBC directs all the 1553 MUX bus
traffic between the INU and CDU as well as all
other systems. The INU requires an input of
pressure altitude. This input is via the 1553 MUX
bus from the air data computer (ADC). The IN S
provides airplane pitch, roll, and heading. The INS
also provides compensated acceleration, angular
rate, and linear velocity signal outputs. The pitch
and roll signals represent the attitude of the
airplane. The heading data wanders in azimuth at a
rate determined by airplane latitude and velocity.
Azimuth orientation of the attitude reference
relative to north is computed in the inertial
computer processor (ICP) (A4). The ICP output is

reference. This output is for use by the NWDC to
update position information. The INS is capable of
being gyro-compassed on the ground or Doppler
gyro-compassed in the air. It also will operate as a
pure inertial system with backup modes selected
manually or will be selected automatically if the
NWDC fails.



14-32D. The INS provides digital and analog data to
the NWDC, BSIU, flight director computer (FDC)
set, automatic flight control system (AFCS), and
heading mode system (HMS). Magnetic heading
data from the ML-1 remote compass transmitter is
provided to the NWDC. This is via the BSIU if the
INS is off/failed. During power loss, power is
supplied to the INS from the airplane battery for a
period of 1.5 minutes or more if the airplane battery
charge is good. If power is restored, battery power
will be disconnected.

14-32E. The INS mount provides a mechanical
interface between the airframe, cabling, and cooling
air. The mount provides for alignment stability and
easy installation and removal of the INS. The INS
does not require any realignment after replacement.
Secure mounting and alignment with the airframe
equipment shelf is done with shims inserted
between the INS mount and airframe mounting
points. These are used to adjust pitch and roll of the
level axis. Slotted holes are provided in three of the
four INS mount bolt holes for mount adjustment
during boresight. Boresight is required each time a
mount is installed.

14-32F. The CDU is the control and display interface
with the INS. The CDU controls the mode functions
of the INS and allows entering, recalling, and
displaying data from the INS.

14-32G. A self-test feature using built-in test
equipment (BITE) provides a functional check of the
INS. The INS is tested during the ground align
mode. Performance is also monitored during flight.
A go/no go condition is displayed by BITE/FAULT
indicators and a fail is displayed on the caution
panel. A fail also is sent to other avionic systems. An
elapsed time meter indicates total operating time of
the unit. INS self-test can be initiated from the
NWDC test page using the CDU menu keys.
Caution lights, CDU FAIL and INS fail, indicate
line replaceable unit (LRU) failure. An advisory
light (INS NOT ALIGNED) indicates the alignment
progress and when an alignment is complete. If the
airplane is moved before completing a full
alignment, the INS will sequence automatically to
the inertial mode (NAVIGATE). Alignment will
continue from where it left off after the airplane has
stopped.
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14-33. AN/ARW-77 BULLPUP CONTROL
SET.

14-34. On airplanes through AF69-6196, the
AN/ARW-77 Bullpup control set provides guidance
commands to the Bullpup A or B missiles. The set
consists of a T-904/ARW-77 or T-904A/ARW-77(V)
radio transmitter, MT-2872/ARW-77 mount,
C-4504A/ARW-77(V) control selector, E302
antenna, and transmitter test switch. The control
selector also provides control functions for the head-
up display set (HUD) and projected map display set
(PMDS) on all airplanes. The radio transmitter and
mount are not installed on airplanes AF69-6197 and
subsequent.

14-35. The transmitter consists of two mated units
(transistorized logic assembly and rf assembly). The
logic assembly contains an adaptive control board,
command board, mixer board, rf generator board,
crystal unit, and delay line assembly. Components of
the mixer network, rf amplifier, and power supply
are contained in the rf assembly. The control
selector is basically a miniature control stick with
the internal mechanism enclosed in a cylindrical
housing. The transmitter mount provides a shock
resistant attachment to the airplane.

14-36. AN/ASN-99A PROJECTED MAP
DISPLAY SET. (Airplanes After T.O. 1A-7D-578.)

14-37. The AN/ASN-99A projected map display set
(PMDS) is a navigation aid employing full color
projection to provide a continuous display of
airplane position in relation to ground position. The
PMDS consists of the ID-1665A/ASN-99 projected
map display unit, CV-2622/ASN-99 signal data
converter, and MT-4168/ASN-99 electrical shock
mount base. The display unit contains a cassette
which contains film for projection, mechanical drive
mechanisms, and controls and indicators to provide
visual operational data. The projected map display -
set provides a continuous, automatic presentation to
the pilot of the exact horizontal relationship of the
airplane to the terrain over which it is flying. A
scale map of the applicable area, stored on 35mm
film, is displayed on a graduated screen. With the
airplane depicted stationary on the screen, the map
moves under the screen in the correct direction and
at the proper speed. The position of the airplane,
normally depicted centered on the screen, may be
decentered to provide a larger viewing area of
flightpath.
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14-38. AN/APN-194(V) RADAR SET (AIRPLANES
BEFORE T.0. 1A-7-502).

14-39. The AN/APN-194(V) radar set consists of
the RT-1042/ APN-194(V) receiver-transmitter, MX-
9132A APN-194(V) interference blanker, ID-1687/
APN-141(V) height indicator, and two AS-1233/
APN-141(V) radar altimeter antennas.

14-40. The AN/APN-194(V) radar set is an air-to-
ground range tracking radar which provides contin-
uous cockpit indications of altitude in the range of
0(+10. -5) to 5,000 feet, regardless of airplane atti-
tude within bank angles of +30° and pitch angles
of £50°. The system also provides cockpit warning
indication of airplane descent below a preset alti-
tude level, and furnishes altitude factors used in
position calculation by other systems.

14-40A. AN/APN-232(V) RADAR SET (AIR-
PLANES AFTER T.0. 1A-7-502).

14-40B. The AN/APN-232(V) radar altimeter set
consists of the RT-1438/APN-232(V) receiver-trans-
mitter, ID-2329 heigh indicator, two AS-3646/APN-
232(V) antennas, and CV-3800/APN-232(V) signal
data converter (SDC).

14-40C. The AN/APN-232(V) radar altimeter set
is an air-to-ground range tracking radar which pro-
vides continuous cockpit indications of altitude in
the range of 0 to 50,000 ft regardless of airplane
altitude within bank angles of £60° and pitch
angles of +=30°. The system also provides cockpit
indication of airplane descent below a preset alti-
tude level, and furnishes altitude failure used in
position calculation by other systems.

14-41. APPROACH ATTITUDE INDICATING
SYSTEM.

14-42. The approach attitude indicating system
provides visual indication of airplane angle of
attack for use in maintaining optimum approach
speed. In addition, the system includes a stall warn-
ing circuit which shakes the right rudder pedal
when a stall (high angle-of-attack) condition is
approached. Components of the system include an
approach indexer, indexer dimming control, angle-
of-attack indicator, angle-of-attack transducer, rud-
der pedal shaker, ground test switch. and control
relays.
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14-43. The approach indexer is mounted above the
instrument panel in the cockpit and provides indica-
tions of five angle-of-attack conditions indicated by
combinations of three symbols. These symbols are
an upper chevron, circle, and lower chevron (figure
14-1). A dimming control mounted on the exterior
lights control panel provides a means of dimming
the approach indexer lights.

14-44. The angle-of-attack indicator is mounted in
the center of the instrument panel and provides
angle-of-attack indications. The indicator dial is cal-
ibrated in units that correspond to 1 1/2° angle of
attack. Zero angle of attack (airplane waterline 100
reference) is set at 6.2 units on the indicator dial. A
power OFF flag on the dial face disappears when
power is applied to the indicator.

14-45. The angle-of-attack transducer mounted
below the left side of the cockpit has a vane
extended into the airstream to sense airplane angle
of attack. A signal from the transducer is trans-
mitted to the angle-of-attack indicator, tactical com-
puter, and head-up display. A single-pole switch in
the transducer disrupts power to the automatic
flight control system (AFCS) roll amplifier com-
puter during high angle-of-attack.

14-46. The rudder pedal shaker is mounted on the
right rudder pedal linkage and is energized by cir-
cuits completed through the angle-of-attack indica-

tor. A ground test switch bypasses the weight-off-

gear relay so ground testing of the rudder pedal
shaker and AFCS roll amplifier computer can be
accomplished.

14-47. PITOT-STATIC SYSTEM.

14-48. The pitot-static system supplies pitot
(impact) pressure and static pressure to the Mach
and airspeed indicator and the air data computer.
Static pressure only is supplied to the altimeter,
vertical velocity indicator, cockpit air pressure regu-
lator, and cockpit air safety valve. Drain fittings
are provided in the system tubing for draining any
moisture accumulated in the lines. An electrical
heating element is provided to prevent ice accumu-
lation at the pitot head opening.
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14-49. AIR DATA COMPUTER.

14-50. The air data computer (ADC) system uses
total pressure, static pressure, and total
temperature inputs to calculate true airspeed,
indicated airspeed, Mach number, altitude, altitude
hold, and encoded altitude output signals. The ADC
system consists of a CPU-140/A air data computer,
total temperature probe, and true airspeed
indicator.

14-51. The ADC consists of twelve electronic
modules and a chassis. The ADC is a microprocessor-
based system and uses a mechanization bus to
connect the various modules. The bus consists of a
bidirectional data bus, an address bus, and control
signals. The total and static transducer modules
convert the applied pressures to electronic signals.
These signals are in the form of a variable frequency
clipped sine wave. The frequencies of the signals are
proportional to the applied air pressures. The
transducer interface module (TIM) converts the
frequencies from the pressure transducers into a
digital format. This digital information, together
with total temperature equivalent voltage, is fed to
the digital processor. The digital processor uses this
information to calculate true airspeed, indicated
airspeed, Mach number, and pressure altitude
signals which are outputted using electronically
simulated potentiometers and synchros.

14-51A. An airplane identification connector
provides the ADC with the identification code for the
A-TD airplane. This informs the ADC to accept the
required inputs and provide the applicable outputs
for the A-7D airplane.

14-51B. The ADC power supply module (PSM) is
mounted on the outside of the ADC. It is connected
by a 37-pin, two-part connector. Airplane 115-volt ac
power is applied to the PSM which provides all ADC
power requirements. The 115-volt ac power for the
altimeters is switched by a relay in the ADC. A
1/4-ampere fuse in the 115-volt output circuit
protects the AAU-19/A or AAU-19A/A altimeter.
Total operating hours of the system are recorded on
an elapsed time indicator on the computer. The total
temperature probe provides free airstream
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temperature inputs to the air data computer for use
in developing the true airspeed output signals. True
airspeed is displayed by the true airspeed indicator
on the instrument panel.

14-51C. The ADC continuously monitors its
performance by means of an automatic built-in test
(BIT) feature that detects failures and provides a
means of isolating faults, both in the air and on the
ground. BIT can be manually initiated from the BIT
panel on the ADC. The BIT panel consists of a SELF
TEST SELECT switch, a SELF TEST RUN switch, a
two-digit display, and a fault indicator. The two-
digit display is used to show the test selected or fault
codes logged. The fault indicator will set to invalid
(turn white) in the event of a confirmed ADC fauit.

14-52. STANDBY ATTITUDE INDICATING
SYSTEM.

14-53. The standby attitude indicating system
provides a continuous pictorial display of airplane
pitch and roll with respect to gravity vertical. The
system functions throughout 360° of roll attitude but
is limited to +82° from horizontal in the pitch
attitude. The system is provided as a backup system
for the primary attitude indicator and provides
continuous pitch reference to the automatic flight
control system for comparison with inertial mea-
surement set (airplanes before T.O. 1A-7-562) or
inertial navigation system (airplanes after T.O.
1A-7-562) pitch references. Components of the
system include a standby attitude indicator, vertical
displacement gyro, rate switching gyro, and gyro
erect switch. '

14-54. The standby attitude indicator consists of a
sphere marked with a horizon bar which is observed
in relation to a fixed miniature airplane attached to
the case. A pitch and bank angle scale are
superimposed upon the sphere. The pitch angle scale
is marked in increments of 5° from zero to 85° climb
and dive. The bank angle scale is marked to indicate
bank altitudes of 10°, 20°, 30°, 60°, and 90°, left and
right. The sphere is mounted on a gimbal, rotates
about the roll axis for roll indication, and rotates in
relation to the roll gimbal about the pitch axis for
pitch indication.
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14-55. HEADING MODE SYSTEM.

14-56. The heading mode system provides for control
and display of flight and navigation information.
The heading mode system indicators display infor-
mation provided by the AN/ARN-118(V) TACAN
set, AN/ARA-50 automatic direction finder set,
AN/ASN-91(V) tactical computer set, AN/ARN-
58A(V) instrument landing set (ILS), AN/APQ-
126(V)8 (airplanes before T.O. 1A-7-530) or
AN/APQ-126(V)11 (airplanes after T.0. 1A-7-530)
forward looking radar set, and AN/ASN-90(V)
inertial measurement set (IMS) (airplanes before
T.0. 1A-7-562) or inertial navigation system (INS)
(airplanes after T.O. 1A-7-562). Flight information
is also routed through the heading mode system to
the AN/AVQ-29(V) (airplanes before T.O. 1A-7-530)
or AN/AVQ-31 (airplanes after T.0. 1A-7-530)
head-up display (HUD).

14-57. Components of the heading mode system
include the heading mode switch, two master func-
tion switches. ARU-21/A attitude director indicator
(ADI), horizontal situation indicator (HSI),
TRU-2A/A turn rate gyro transmitter, flight
director computer, left avionic relay assembly, and
right midequipment bay relay assembly.

14-58. The heading mode and master function
switches determine the mode of operation for flight
and navigation information displayed on the ADI,
HSI, and HUD. The heading mode switch has three
mode positions: AUTO NAV (automatic navigation),
TACAN, and MAN (manual heading) (airplanes
through AF69-6196) or MANUAL (airplanes AF69-
6197 and subsequent). The master function switches
are terrain following mode (TF) and landing mode
(LDG). (Four additional master function switches
control attack modes of operation.) The terrain
following master function switch overrides normal
heading mode switch selection to display terrain
following pitch commands on the ADI horizontal
pointer and HUD display unit. The landing master
function switch overrides normal heading mode
switch selection to display ILS roll and pitch steer-
ing commands on the ADI vertical and horizontal
pointers and raw ILS deviation signals on the HSI
course deviation bar and ADI displacement pointer.
These signals are also routed to the HUD. The
selection of master function and heading mode
switch positions determines the mode of operation.
On airplanes before T.0. 1A-7-530, the switches
control relays which route power and signals
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through the left avionic relay assembly for indicator
operation and display and to establish the flight
director computer mode of operation. On airplanes
after T.O. 1A-7-530, the switches control relays
which route power and signals through the left
avionic relay assembly and right midequipment bay
relay assembly. From there, power is routed for
computer operation and display and to establish the
flight director computer mode of operation. On
airplanes before and after T.O0. 1A-7-530, flag
circuits in the ADI and HSI indicate power failure
and signal reliability. The ADI displays airplane
attitude and heading, lateral steering commands,
pitch steering commands, glideslope deviation, rate
of turn, and airplane slip. On airplanes before T.O.
1A-7-530, roll, pitch, and azimuth signals are routed
directly to the ADI from the IMS or INS. The
indicator steering pointers and pointer flags are
controlled by the flight director computer for all
modes except automatic navigation mode where the
tactical computer -drives the vertical pointer and
flag. On airplanes after T.O. 1A-7-530, roll, pitch,
and azimuth signals are routed to the ADI from the
IMS or INS through the right midequipment bay
relay assembly. The indicator steering pointers and
pointer flags are controlled by the tactical computer
for manual and automatic navigation modes and by
the flight director computer for all other modes. The
flight direction computer also provides lateral
steering signals to the ADI in case of tactical
computer failure during MANUAL mode. On
airplanes before and after T.0. 1A-7-530, the turn
rate gyro provides a dc signal proportional to the
airplane rate of turn to the ADI rate-of-turn
indicator. The HSI displays bearing, distance,
course, TACAN or localizer deviation, and heading
(azimuth) information. On airplanes before T.O. 1A-
7-530, these displays are controlled by the left
avionic relay assembly, HSI controls, and flight
director computer. Information signals are routed to
the HSI through the left avionic relay assembly.
Course resolver signals from the TACAN set and
azimuth signals provided by the IMS or INS are
routed directly to the HSI and are available in all
modes of operation. On airplanes after T.0. 1A-7-
530, these displays are controlled by the left avionic
relay assembly, right midequipment bay relay
assembly, HSI controls, flight director computer,
and tactical computer. Information signals are
routed to the HSI through the left avionic relay
assembly and right midequipment bay relay
assembly,



14-59. The flight director computer is a solid state,
two channel (pitch and roll) computer which pro-
vides steering command signals to the ADI vertical
and horizontal pointers and head-up display set. The
flight director computer steering command signals
are used during TACAN navigation and ILS
approach to align the airplane on a proper beam
intercept track. Beam capture with minimum
overcontrol and overshoot is accomplished with this
type of display. To calculate the steering command
signals, the computer combines deviation signals
from the ILS, TACAN set, and HSI heading synchro
with airplane pitch and roll attitude from the IMS or

T.0.1A-7D-2-1

INS, course error from the HSI, preprogrammed
rates, and maximum limits. The computer houses
plug-in circuit boards containing power supplies,
relays, and transistorized circuitry to provide signal
routing, signal demodulation, beam signal level
detection, gain adjustment, and logic switching
functions. A power monitor circuit continuously
evaluates the internal dc power supplies to provide
an indication of computer failure. A self-test switch,
accept light, and failure light mounted on the
computer front panel provide ground check
facilities.

Change 41 14-9/(14-10 blank)
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SECTION XV
ARMAMENT SYSTEMS

15-1. DESCRIPTION.

15-2. The airplane armament systems are used to
control firing of the internal gun and the delivery
of external stores. A gunnery system, weapons
release system, and weapons suspension system
comprise the armament systems. Gunnery system
components are installed in the fuselage forward
section and consist of a 20mm M61A1 gun and
ammunition handling components. Weapons
release system components are installed in the
fuselage forward section and midsection and con-
sist of controls, advisory lights, and interconnecting
circuitry. A weapons suspension system is installed
on the fuselage midsection and wing center section.
Weapons suspension system consists of pylons,
ejector racks, and launchers.

15-3. GUNNERY SYSTEM.
15-2))

154. The gunnery system consists of a M61A1
gun, linkless ammunition handling system, hydrau-
lic gun drive system, gun gas purge system, and
electrical control system.

155, The M61A1 gun fires electrically primed
20mm ammunition at a rate of either 4,000 or 6,000
shots per minute. The guns consists of a circular
cluster of six barrels, each with its own breech bolt.
The breech bolts and barrels are mounted to a rotor
assembly that rotates inside a fixed housing. Dur-
ing each revolution, a round is fed, chambered,
fired, extracted, and ejected from each of the six
barrels. Firing voltage is applied to the round
when the respective barrel is rotated to the firing
position. During gun operation, ammunition is
delivered to the gun transfer unit, which removes
the ammunition from the conveyor elements, feeds
the rounds to the gun, and replaces the empty
cases in the conveyor elements. The gun and trans-
fer unit is driven by the gun drive unit through the
gun drive assembly.

15-6. (Before TCTO 1A-7-541.) The ammuni-
tion handling system stores the ammunition, deliv-
ers and feeds it to the gun, receives expended
cases and cleared rounds from the gun, and returns
them to the ammunition drum. Cartridges are

/

7
s

(See figures 15-1 and '

placed in the conveyor as it passes through the exit
unit on the ammunition drum. The conveyor moves
through the feed chute to the transfer unit, which
transfers the cartridges from the conveyor into the
gun. The transfer unit also unloads empty cases
and unfired or misfired cartridges from the gun
and replaces them in the conveyor. The conveyor
travels through the return chute to the entrance
unit on the ammunition drum, where the empty
cases and unfired cartridges are deposited in the
rows of partitions in the drum. The conveyor, now
empty, passes through the bypass chute, around
the ammunition drum to the exit unit, and again
receives cartridges to transport to the gun. Power

~ to operate the ammunition handling system is pro-

vided by the gun drive unit, ensuring that the sys-

- tem and the gun are always synchronized. Power

to operate the ammunition drum and entrance and
exit units is fed through a flexible shaft coupled to
the gun drive unit.

15-6A. (After TCTO 1A-7-541.) The ammunition
handling system stores the ammunition, delivers
and feeds it to the gun, receives expended cases
and cleared rounds from the gun, and returns them
to the ammunition drum. Cartridges are placed in
the conveyor as it passes through the exit unit on
the ammunition drum. The conveyor moves 4
through the feed chute to the transfer unit and air-
craft adapter assembly, which transfers the car-
tridges from the conveyor into the gun. The trans-
fer unit and aircraft adapter assembly also unloads
empty cases and unfired or misfired cartridges
from the gun and replaces them in the conveyor.
The conveyor travels through the return chute to
the entrance unit on the ammunition drum, where
the empty cases and unfired cartridges are depos-
ited in the rows of partitions in the drum. The
conveyor, now empty, passes through the bypass
chute, around the ammunition drum to the exit
unit, and again receives cartridges to transport to
the gun. Power to operate the ammunition han-
dling system is provided by the gun drive unit,
ensuring that the system and the gun are always
synchronized. Power to operate the ammunition
drum and entrance and exit units is fed through a -
flexible shaft coupled to the gun drive unit.

Change 35 15-1
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Figure 15-1.  Gunnery System Schematic Diagram (Before TCTO 1A-7-541)

15-7. The hydraulic gun drive system supplies the
power to operate the gun. Rate of fire of the gun
is controlled by the dual rate flow control valve
which determines rate of hydraulic flow to the gun
drive hydraulic motor. A manual control valve
which allows the system to operate at variable
rates of speed during gun checkout or loading (with
hydraulic power) is an integral part of the hydraulic
motor. The gun drive unit contains gears which
transfer the rotary motion of the hydraulic motor
to the takeoffs that power the gun and ammunition
handling system. A resettable rounds counter,
mounted on the gun drive unit, records the number
of rounds fired or cycled through the gun,

15-8. The gun gas purge system is used to force
explosive gun gases from the gun compartment and
ammunition drum. When the purge door is opened,
the door interlock switch is actuated and the gun
gas purge valve is opened to allow air from the air-
conditioning system to flow into the gun compart-
ment and ammunition gun compartment. The gun
gas purge system is in operation during gun firing
and remains in operation after the trigger switch is
released for approximately 120 seconds. The gun
system electrical circuit is interlocked with the

15-2 Change 35

purge system to prevent the gun from firing if
purge system fails to operate.

15-9.  The electrical control system controls the
operation of the gunnery system. The gunnery sys-
tem may be operated any time the landing gear
handle is up or the safety disable switch is actu-
ated, provided ammunition is present. If ammuni-
tion is not present or has been expended to the
point where the last round switch is released, the
last round bypass switch must be placed in bypass
to cycle the gun through normal trigger operation.
(This switch is used for ground checkout of empty
system only.) The gun firing cycle begins when
power is applied to the hydraulic gun drive system
and the firing circuit. Gun firing is initiated by
depressing the trigger switch to the second detent
pbosition which supplies 28 volts de through the
armament station control unit to the solenoid on the
gun gas purge door valve. As the door opens, the
gun gas purge door interlock switch is released and
the switch directs power to the gun gas purge air
valve. An interlock switch in the gun gas purge air
valve completes the circuit to apply a ground to the
hydraulic motor solenoid. Control voltages are sup-
plied to the gun control unit through the applicable
switches for the triggering and time-delay



EXIT
UNIT

T.0. 1A-7D-2-1

ENTRANCE
UNIT

AMMUNITION DRUM

/

SR SUPPLY
CIECEODRETURN

BYPASS
CHUTE

FLEXIBLE
SHAFT

FEED
CHUTE

TRANSFER UNIT AND
AIRCRAFT ADAPTER ASSEMBLY

\9

M61A1 GUN

==

=

MAGNETIC PICKU

HYDRAULIC
MOTOR

AND
DRIVE UNIT

RETURN
CHUTE

GUN GAS
PURGE CYLINDER

d§{RESTRICTOR
FLEXIBLE
HOSE

GUN GAS PURGE
DOOR
VALVE

PRESSURE

DUAL PC NO. 2
RATE HYDRAULIC
FLOW CONTROL SYSTEM

VALV .
RETURN

FILTER

010088-04-87

Figure 15-1A. ‘Gunnery System Schematic Diagram (After TCTO 1A-7-541)
15-10. WEAPONS RELEASE SYSTEM.

circuits within the gun control unit. The firing volt-
age (115 volts ac) is routed through a transformer-
rectifier in the gun control unit where it is con-
verted to 250 to 400 volts dc and then applied to the
gun firing contacts. The gun firing cycle ends
when the trigger switch or the last round switch is
released, which causcs the gun to begin decelerat-
ing. When the gun has decelerated to approxi-
mately 3,500 shots per minute, a magnetic pickup
on the gun supplics an ac voltage to a frequency-to-
de converter in the gun control unit to initiate the
gun clearing cycle.

15-11.

The weapons release system controls the

release, firing, launching, and/or actuation of exter-
nal stores mounted on the fuselage and wing
pylons. The system provides five computed, one
manual, one manual-computed release, and three
jettison modes. The

Change 35 15-2.1/(15-2.2 Blank)
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available modes of computed release for bomb and
dispenser type stores are normal attack (airplanes
through AF69-6196), visual attack (airplanes AF69-
6197 and subsequent), normal attack offset. radar
bomb, radar bomb offset, and navigation bomb.
Should the computer be inoperative or manual
release be desired, all stores may be released manu-
ally using pilot-estimated lead angle or data from
bomb tables, as applicable. If the computer is oper-
ational and two or more releases at intervals are
desired, the manual-computed mode may be used
for weapons release. The three jettison modes of
release are salvo jettison, select jettison, and auxil-
jary jettison.

15-12. The system consists of the armament sta-
tion control unit (ASCU), armament select panel,
armament release panel, three switches mounted on
the stick grip, thumbwheel encoder located on the
throttle quadrant, master function switches, advi-
sory lights, and safety interlock switches.

15-13. The computed release modes use the tactical
computer to provide accurate and precise release
control of weapons. The computer outputs to the
ASCU for release of weapons are computed from
inputs provided by the AN/ASN-90(V) inertial
measurement set (airplanes before T.O. 1A-7-562) or
inertial navigation system (airplanes after T.O.
1A-7-562), AN/APQ-126(V)8 (airplanes before T.O.
1A-7-530) or AN/APQ-126(V)11. (airplanes after
T.0. 1A-7-530) radar set, CPU-140/A air data
computer, armament station control unit, AN/APN-
190(V) radar navigation set, AN/APN-194(V)
(airplanes before T.O. 1A-7-502) or AN(APN-232(V)
(airplanes after T.O. 1A-7-502) radar set, angle-of-
attack transducer, and armament controls. Steering
and targeting symbols are presented on the head-up
display (HUD) or the AN/APQ-126(V)8 or AN/APQ-
126(V)11 radar indicator.

15-14. In normal attack mode, the HUD displays
attack symbology and the computer provides com-
putations for releasing the weapons at the proper
time. Normal attack offset mode uses a known
landmark from which the airplane may be steered
to the target. Release is the same as in normal
attack mode. Radar bomb mode provides for limited
all-weather attacks using the radar ground map-
ping modes to locate the target instead of visual
sighting. In radar offset bomb mode, a known
landmark is located on the radar indicator and the
airplane is steered from this point to the target. In
navigation bomb mode, known coordinates are set
into the computer and the airplane is guided to the
target using the coordinates instead of the radar
ground mapping or visual sighting. The gun or
rockets may be fired in any computed mode with
the HUD continuously displaying computed impact
points.

15-16.
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15-15. The manual mode may be selected, if
desired or whenever the tactical computer is inoper-
ative by deselecting all computed modes and setting
quantity switches to 01 or by selecting a weapon
other than bombs and dispensers for release. In
manual mode, the standby reticle on the HUD and
radar antenna depression angles are set as required
using data from bomb tables for the type of deliv-
ery desired. One firing or bomb drop from the sta-
tion(s) selected occurs in priority order each time
the armament release switch is pressed. The man-
ual-computed mode may be selected by deselecting
all computed modes, setting quantity selector for 02
or more releases, and setting interval switches for
distance desired between releases. The drop inter-
val is controlled by the tactical computer by compu-
tation of the distance the airplane has flown over
the ground from the point of first release, which
occurs when the armament release switch is
pressed, until the number of releases selected has
been made.

The salvo jettison mode provides a means
of releasing all stores and supplementary racks
from the MAU-12 bomb ejector racks on all wing
stations. When the salvo jettison (SALVO JETT)
switch is pressed, the circuit is activated causing
automatic disabling of mechanical fusing and
release of wing stores. The select jettison mode pro-
vides the same capabilities as the salvo mode,
except the pilot may select specific stations from
which stores and supplementary racks are to be jet-
tisoned. The auxiliary jettison mode allows the
pilot to jettison any store, empty or full, from a .
MER or TER without jettisoning the MER or TER
rack, starting with the highest priority station or
pair of stations selected. Interlock switches prevent
application of electrical power to weapon release
and jettison circuits, except when the airplane is in
flight. -

15-17. Electrical power is connected to the arma-
ment station control unit (ASCU) by placing the
master arm switch in ARM. Electrical power from
the ASCU is applied to the armament select panel,
advisory lights, and armament release panel. Plac-
ing an armament station select switch in RDY
applies a signal to the ASCU. The ASCU coded
switches are preset to identify and apply release
signals to the specific type of weapons carried. A
signal flows from the ASCU to the armament select
advisory lights to identify the store station(s) which
is ready for armed release. In most cases, weapon
advisory lights go off, depending on the type of
store, when station select switch is placed in OFF
or an empty signal is received from the ASCU.

Change 41 15-5
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15-18. When all stations are selected with the
sequence switch in SINGLE, the normal priority or
release sequence for all externally mounted stores
is 5,4,1,8,2,7, 8, and 6. With the sequence
switch in PAIRS, firing sequence in most cases is 5
and 4, 1 and 8, 2 and 7, and 8 and 6. Pairs priority
will revert to a single firing order if the station
contains Walleye or Bullpup misiles. (Airplanes
through AF69-6196 contain the Bullpup weapon and
control system. Airplanes AF69-6197 and subse-
quent contain only the Bullpup control for use in
other weapon aiming systems.) With the sequence
switch in SIMULT, all selected stations containing
rocket launchers each fire one launcher simultane.
lusly, and stations selected containing vertical dis-
pensers are operated simultaneously. Sidewinders
or target rockets fire one at a time regardless of
sequence switch position. In manual mode of oper-
ation, the depression angle of the standby reticle on
head-up display (HUD) is manually positioned as
required for the type of delivery desired.

15-19.  If the stores selected require mechanical
fuzing, the corresponding advisory light comes on
and fuze selector switch is placed in proper position
for arming the store to be released. With NOSE/
TAIL selected, power will be supplied to all
mechanical arming solenoids (MAU-12, MER, TER)
on each station selected. With TAIL selected, the
function is the same as NOSE/TAIL except only
the tail solenoids are energized. Power is also
applied to the MAU-12 racks center solenoids on
right-stations, but not on left station due to rack
reversal. With switch in SAFE, mechanically
armed stores may be released without arming.
With switch NOSE, function is the same as in
NOSE/TAIL except only nose solenoids are pow-
ered. Power is also applied to MAU-12 racks center
solenoids on right wing stations but not on left
wing stations due to rack reversal.

15-20. Firing, releasing, or operating stores other
than guns, after selection, is accomplished by the
armament release switch on the flight control stick
grip. Firing of guns, after selection, is accom-
plished by the trigger switch on the flight control
stick.

15-21. WEAPONS SUSPENSION SYSTEM.

15-22. The weapons suspension system provides
interconnecting equipment necessary to secure and
release external weapons from six wing-mounted
and two fuselage-mounted pylon stations. The sys-
tem consists of pylons, ejector racks, launchers, and
interconnecting electrical wiring.

15-23. Wing pylons provide interconnecting elec-
trical wiring and mounting points for the MAU-12

15-6 Change 32

bomb ejector rack. Fuselage pylons provide mount-
ing points and interconnecting wiring for the Aero
3B launcher.

15-24.  The MAU-12 bomb ejector rack provides
mounting points for single stores, MER-10N, TER-
9A ejector racks, and missile launchers. When the
MAU-12 bomb ejector rack is energized with an
electrical firing pulse, two impulse cartridges are
simultaneously ignited to supply pressure to
release the store. The pressure from the cartridges
opens the suspension hooks and forces the store
from the ejector rack. Gas pressure can be con-
trolled by installing smaller or larger gas metering
orifices to achieve a predetermined forward and aft
ejection force.

15-25. The two operating modes of the TER-9A
ejector racks are select rockets and stores release,
The select rockets mode is predetermined by set-
ting the ASCU store-type switches. In the select
rockets mode, the ROCKET/CBU switch is preset
according to stores installed and has no function
except for CBU or rocket firing. Fire pulses are
applied to rocket launchers through a 5-ohm resis-
tor in order of center, left, and right. When
ROCKET is selected on the ROCKET/CBU switch,
function of the TER is the same when it is placed in
CBU except that the 5-ohm resistor is bypassed.
The TER will automatically bypass empty -
(unloaded) stations. Each time power is applied
from the master arm switch, the TER will home to
the first loaded station. Cluster bomb units (dis-
penser type) and rockets are not carried on the
MER. Stores release modes for the MER are the
same as the TER except that firing order is differ-
ent. Firing order for the MER is aft center, for-
ward center, aft left, forward left, aft right, and
forward right.

15-26.  Stores release mode is predetermined by
setting the ASCU store type switches in any posi-
tion except rocket/dispensers codes. In stores
release mode, the fire pulse is routed sequentially
to the individual ejector units, independent of
ROCKET/CBU switch position. When an ejector
unit on the MER or TER is energized with a firing
pulse, the impulse cartridge is ignited in the breech
assembly. The breech assembly moves aft to open
the suspension hooks, which releases the store
from the ejector unit. Gas pressure is also trans-
mitted to the ejector foot to force the store from
the rack. '

15-27.  When a store is mounted on the Aero-3B
launcher, a detent mechanism retains the forward
hanger of the store. A coil spring holds the for-
ward end of the detent in the down position and
will allow the detent to tilt aft when the store is
launched. Voltage from the launcher power supply
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is applied to ignite the store gas generator. Opera- overrides the restraining effect of the coil spring,
tion of the gas generator closes the power supply allowing the store to travel along the launcher
firing relay to ignite the store motor. When store rails.

thrust has built up to 300 to 800 pounds, the store
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SECTION XVii
ELECTRONIC COUNTERMEASURE SYSTEMS

17-1. DESCRIPTION.

17-2. Electronic countermeasure (ECM) systems
detect the presence of enemy radar during penetra-
tion of radar-controlled defenses and warn the pilot
that the airplane is being tracked. The systems are
also capable of defeating and degrading hostile
radar reception by transmitting jamming signals.
Associated countermeasure systems provide blank-
ing of receivers during transmission of energy from
onboard transmitters operating at or near the same
frequency and destruction of security sensitive
equipment in emergency situations. Electronic coun-
termeasure systems consist of the countermeasure
receiving sets, interference blanker, ECM destruct
initiator, pod control, and ECM pods.

17-3. POD CONTROL.

17-4. 'The pod control located on the right console
controls the ECM pods mounted on wing stations 1
and 8. The control is adaptable for use with any pod
configuration and controls power application, mode
selection, and operating characteristics of the pods.

17-5. ECM PODS.

17-6. ‘The ECM pods are mounted on wing stations
1 and 8 and provide detection and jamming of
enemy radars. The pods have varied capabilities and
are selected for the specified mission. Blanking of
the pod receivers is provided by the airplane
blanker, and destruet control signals are initiated by
the airplane destruct system.

177. AN/ALR-46(V) COUNTERMEASURE RECEIV-
ING SET.

17-8. The AN/ALR-46(V) countermeasure receiv-
ing set detects the presence of enemy radar during
penetration of radar-controlled defenses. The set
provides visual and aural indications of the threat to
the pilot so that evasive measures may be taken.

17-9. RF BLANKING.

17-10. The MX-9688A interference blanker pre-
vents false indications or damage to the AN/ARN-
118(V) TACAN set, AN/ALR-46(V) countermeasure
receiver, and ECM pods by gating conditioned
blanking pulse outputs from blanking pulse inputs
generated by the TACAN set, AN/APX-72(V) IFF
set, AN/APQ-126(V)8 (airplanes before T.0. 1A-7-
530) or AN/APQ-126(V)11 (airplanes after T.0. 1A-7-
530) radar set, AN/APN-194(V) (airplanes before
T.O. 1A-7-502) radar set, and ECM pods.

17-11. AN/ALE-40(V)-11 COUNTERMEASURE DIS-
PENSING SYSTEM.

17-12. The AN/ALE-40(V)-11 countermeasure dis-
pensing system dispenses radar reflective materials
and infrared flares to counteract or deceive radar or
infrared homing devices. The system dispenses
expendable payloads consisting of chaff or flares
either individually or in groups. Chaff or flares, or
both, may be ejected individually or by preprogram-
med quantity and rate through a programmer which
is set prior to flight. The type of payload to be dis-
pensed and the mode of dispensing (single, multiple,
or programmed) may be selected and fired when it
is necessary to také countermeasure action.
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SECTION XVII
ELECTRONIC COUNTERMEASURE SYSTEMS

17-1. DESCRIPTION.

17-2. Electronic countermeasure (ECM) systems
detect the presence of enemy radar during
penetration of radar-controlled defenses and warn
the pilot that the airplane is being tracked. The
systems are also capable of defeating and degrading
hostile radar reception by transmitting jamming
signals. Associated countermeasure systems
provide blanking of receivers during transmission of
energy from onboard transmitters operating at or
near the same frequency and destruction of security
sensitive equipment in emergency situations.
Electronic countermeasure systems consist of the
countermeasure receiving sets, interference
blanker, ECM destruct initiator, pod control, and
ECM pods.

17-3. POD CONTROL.

17-4. The pod control located on the right console
controls the ECM pods mounted on wing stations 1
and 8. The control is adaptable for use with any pod
configuration and controls power application, mode
selection, and operating characteristics of the pods.

17-5. ECM PODS.

17-6. The ECM pods are mounted on wing stations 1
and 8 and provide detection and jamming of enemy
radars. The pods have varied capabilities and are
selected for the specified mission. Blanking of the
pod receivers is provided by the airplane blanker,
and destruct control signals are initiated by the
airplane destruct system.

17-7. AN/ALR-46(V) COUNTERMEASURE
RECEIVING SET.

17-8. The AN/ALR-46(V) countermeasure receiving
set detects the presence of enemy radar during
penetration of radar-controlled defenses. The set
provides visual and aural indications of the threat
to the pilot so that evasive measures may be taken.

17-9. RF BLANKING.

17-10. The MX-9688A interference blanker

prevents false indications or damage to the
AN/ARN-118(V) TACAN set, AN/ALR-46(V)

countermeasure receiver, and ECM pods by gating

conditioned blanking pulse outputs from blanking

pulse inputs generated by the TACAN set,

AN/APX-72(V) IFF set, AN/APQ-126(V)8

(airplanes before T.O. 1A-7-530) or AN/APQ-

126(V)11 (airplanes after T.O. 1A-7-530) radar set,

AN/APN-194(V) radar set, and ECM pods.

17-11. AN/ALE-40(V)-11 COUNTER-
MEASURE DISPENSING SYSTEM.

17-12. The AN/ALE-40(V)-11 countermeasure
dispensing system dispenses radar reflectlve
materials and infrared flares to countefact or
deceive radar or infrared homing devices. The
system dispenses expendable payloads consisting of
chaff or flares either individually or in groups. Chaff
or flares, or both, may be ejected individually or by
preprogrammed quantity and rate through a
programmer which is set prior to flight. The type of
payload to be dispensed and the mode of dispensing
(single, multiple, or programmed) may be selected
and fired when it is necessary to take
countermeasure action. -
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SECTION XVIII
INTEGRATED AVIONIC SYSTEMS

18-1. DESCRIPTION.

18-2. The integrated avionic systems provide voice
communications, navigation displays, weapon
delivery commands, and flight data information.
The integrated avionic systems are: uhf and vhf
. communications, uhf communications and auto-
matic direction finder, air data reference, attitude
heading reference, heading mode, radio navigation,
radar navigation, and weapon delivery and release.

18-3. UHF AND VHF COMMUNICATIONS
SYSTEM.

18-4. The uhf and vhf communications system
provides voice communications in the uhf and vhf
frequency ranges and audio monitoring. The system
consists of the AN/ARC-164 uhf radio set, FM-622A
vhf radio set, AN/AIC-26 audio system, and
TSEC/KY-28 speech security set. The uhf radio set
provides amplitude-modulated voice communica-
tions in the frequency range of 225 to 399.95
megacycles. The set is also a backup receiver for the
AN/ARA-50 automatic direction finder (ADF) set.
The R-1286/ARR-69 receiver of the ADF is an
auxiliary uhf voice communications receiver. The
FM-622A vhf radio set provides frequency-
modulated voice communications in the frequency
range of 30 to 76 megacycles. The AN/AIC-26 audio
system provides interconnection between the pilot's
headset and microphone, uhf and vhf radio sets, and
press-to-talk switch. The audio system controls
selection of uhf or vhf transmission, headset volume,
and transmitter keying. The press-to-talk switch
located on the throttle provides keying of either the
uhf or vhf transmitters. The speech security set
provides encoding and decoding for speech secure
transmissions on either the uhf or vhf radio sets.

18-5. UHF COMMUNICATIONS AND
AUTOMATIC DIRECTION FINDER SYSTEM.

18-6. The uhf communications and automatic
direction finder (ADF) system provides primary and
auxiliary uhf voice communications and direction
finder error signals to the horizontal situation

indicator (HSI) on the instrument board. The system
consists of the AN/ARA-50 ADF set and the
AN/ARC-164 uhf radio set. The R-1286/ARR-69
receiver of the ADF set provides primary ADF
reception in the 265- to 284.9-megacycle frequency
range. The receiver is also an auxiliary voice
communications receiver. The RT-742B/ARC-164
receiver-transmitter of the uhf radio set is a backup
receiver for the ADF set. The AN/ARA-50 set con-
trols receiver and antenna selection and generates
synchro control signals to drive the HSI from audio
error signals detected by the ADF antenna.

18-7. AIR DATA REFERENCE SYSTEM.

18-8. The air data reference system provides true
airspeed, calibrated airspeed, Mach number,
vertical velocity, altitude, altitude hold, and encoded
altitude signals developed from total pressure, static
pressure, and total temperature inputs. The air data
reference system consists of the CPU-140/A air data
computer, AAU-19/A or AAU-19A/A altimeter,
AAU-18/A vertical velocity indicator, AVU-8/A
Mach and airspeed indicator, static pressure system,
total (pitot) pressure system, and total temperature
probe. On airplanes before T.O. 1A-7-530, the:
system provides air data reference to the AN/APX-
72 IFF set, AN/AVQ-29(V) head-up display set,
AN/APQ-126(V)8 radar set, AN/ASW-30(V)2
automatic flight control system, AN/ASN-91(V)
tactical computer set, and true airspeed indicator.
On airplanes after T.O. 1A-7-530, the system
provides air data reference to the AN/APX-72 IFF
set, AN/AVQ-31 head-up display set, AN/APQ-
126(V)11 radar set, AN/ASW-30(V)4 automatic
flight control system, tactical computer set, and true
airspeed indicator. :

18-9. ATTITUDE HEADING REFERENCE
SYSTEM.

18-10. Attitude heading reference system provides
roll, pitch, and yaw reference data to the pilot and to
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various airplane systems. In addition, the system
provides incremental velocities for automatic
navigation and weapon delivery. The system
consists of the AN/ASN-90(V) inertial measurement
set (IMS) (airplanes before T.0. 1A-7-562) or inertial
navigation system (airplanes after T.0. 1A-7-562),
standby attitude indicating system, horizontal
situation indicator (HSI), and ARU-51/A attitude
director indicator (ADI). On airplanes before T.O.
1A-7-530, the standby attitude indicating system
displays roll and pitch attitude to the pilot on a
standby indicator and provides a pitch reference
signal to the AN/ASW-30(V)2 automatic flight
control system (AFCS) for comparison with the pitch
reference from the IMS or INS. The IMS or INS
provides airplane attitude and heading to the ADI
horizontal sphere, AFCS, and AN/ASN-91(V)
tactical computer; roll and pitch to the AN/APQ-
126(V)8 radar set, AN/APN-190(V) radar
navigation set, and CPU-80/A or CPU-80A/A flight
director computer; and magnetic heading to the HSI
compass card and the AN/ARN-118(V) TACAN set.
On airplanes after T.O. 1A-7-530, the standby
attitude indicating system displays roll and pitch
attitude to the pilot on a standby indicator and
provides a pitch reference signal to the AN/ASW-
30(V)4 automatic flight control system (AFCS) for
comparison with the pitch reference from the IMS or
INS. The IMS or INS provides airplane attitude and
heading to the ADI horizontal sphere, AFCS, and
tactical computer; roll and pitch to the AN/APQ-
126(V)11 radar set, AN/APN-190(V) radar
navigation set, and CPU-80/A or CPU-80A/A flight
director computer; and magnetic heading to the HSI
compass card and the AN/ARN-118(V) TACAN set.

18-11. HEADING MODE SYSTEM.

18-12. The heading mode system provides for the
selection and display of flight navigation
information. The system consists of the heading
mode switch, two master function switches, relay
switching assemblies, flight director computer, turn
rate gyro, horizontal situation indicator (HSI), and
attitude director indicator (ADI). The head-up
display (HUD) also displays flight navigation
information supplied from other reference systems
and the heading mode system. Altitude signals from
the radar altimeter set and roll and pitch signals
from the IMS or INS are routed to the flight director
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computer where they are used in computing ADI
vertical and horizontal pointer steering command
signals. The heading mode switch has three
positions: MAN (airplanes through AF69-6196) or
MANUAL (airplanes AF69-6197 and subsequent)
(manual heading), TACAN, and AUTO NAV
(automatic navigation). In the TACAN heading
mode, ADF and TACAN information, including
course deviation, is displayed on the HSI, and
TACAN steering commands are displayed on the
ADIL In the automatic navigation and manual
modes of operation the ADI and HSI display
navigation information from the tactical computer
set. The two master function switches are: terrain
following (TF) and landing (LDG). The master
function switches override certain displays selected
by the heading mode switch. In terrain following
mode, the HSI and ADI displays are dependent upon
the mode selected by the heading mode switch and,
in addition, the ADI and HUD display pitch
commands from the forward looking radar (FLR) set.
In the landing mode, the HSI displays are dependent
upon the mode selected by the heading mode switch
with the exception of the course deviation bar which
displays raw localizer information from the
AN/ARN-58A(V) instrument landing set (ILS). The
ADI displays glideslope and localizer commands
from the flight director computer The flight director
computer provides proportional fly-to steering
commands to the head-up display set and to the ADI
vertical pointer during TACAN or manual heading
and to the ADI vertical and horizontal pointers
during landing.

18-13. RADIO NAVIGATION SYSTEM.

18-14. The radio navigation system provides

navigational aids to the pilot from ground-radiated
radio frequency navigational systems. The radio
navigation system consists of an AN/ARN-118(V)
TACAN set for reception and display of TACAN
bearing and distance information, an AN/ARA-50
automatic direction finder (ADF) set for reception
and display of ADF bearing information, and an
AN/ARN-58A(V) instrument landing set (ILS) for
reception of localizer, glideslope, and marker beacon
information. All indications of the radio navigation
information except marker beacon are displayed on
the ADI and HSI of the heading mode system.



18-15. RADAR NAVIGATION SYSTEM.

18-16. The radar navigation system provides
navigational aids and flight data to various airplane
systems from onboard radar sets. The system also
provides identification and position information to
radar systems on the ground or in other airplanes.
The radar navigation system consists of the
AN/APQ-126(V)8 (airplanes before T.O. 1A-7-530)
or AN/APQ-126(V)11 (airplanes after T.O.
1A-7-530) radar set, AN/APN-190(V) radar
navigation set, AN/APN-194(V) (airplanes before
T.O. 1A-7-502) or AN/APN-232(V) (airplanes after
T.0. 1A-7-502) radar set, AN/APN-154(V) radar
beacon set, and AN/APX-72(V) IFF set. The
AN/APQ-126(V)8 or AN/APQ-126(V)11 radar set is
a forward looking radar that provides terrain
following to the HUD and to the heading mode
system, and slant range data to the tactical
computer set. The AN/APN-190(V) radar navigation
set is Doppler radar that provides groundspeed and
drift angle to a display and to the tactical computer
set. The AN/APN-194(V) (airplanes before T.O. 1A-
7-502) or AN/APN-232(V) (airplanes after T.O. 1A-
7-502) radar set is a range-tracking radar that
displays absolute altitude above the terrain on a
radar altimeter mounted in the instrument panel.
The set also supplies absolute altitude information
to the tactical computer set, AN/APQ-126(V)8 or
AN/APQ-126(V)11 radar set, CPU-80/A or CPU-
80A/A flight director computer, and head-up
display. The AN/APN-154(V) radar beacon set
transmits coded replies when pulsed by other ground
or airplane radar systems to extend the radar
tracking range and to aid in identification. The
radar beacon set is a self contained unit that, when
energized and interrogated with properly coded
pulses, will automatically transmit coded replies.
The AN/APX-72(V) IFF set operates in conjunction
with ground-based or airborne radar systems to
automatically provide coded identification when
interrogated by challenging IFF systems. The IFF
set also provides identification of individual
airplanes with a formation, transmission of emer-
gency signals, and altitude reporting from altitude
data supplied by the air data reference system.

18-17. AUTOMATIC NAVIGATION
SYSTEM.

18-18. The automatic navigation system provides
groundtrack, bearing to destination, distance to
destination, and steering error signals to the
heading mode system during automatic navigation
mode. The system also provides the pilot with a
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continuously updated present position display on the
navigation control panel. The automatic navigation
computations are provided by the tactical computer
set and are based on inputs from the attitude
heading reference system, air data reference system,
radar navigation system, inertial measurement set

(IMS) (airplanes before T.0. 1A-7-562) or inertial

navigation system (INS) (airplanes after T.O. 1A.7.
562), angle-of-attack transducer, and preflight data
inserted into the navigation control panel. The tac-
tical computer sequences through the navigation
computations at the rate of 5 hertz. If one or more
system inputs are incorrect or not reasonable, the
computer replaces primary computations with sec-
ondary computations based upon the best available
information for the most accurate navigation data.

18-19. WEAPON DELIVERY AND RELEASE
SYSTEM.

18-20. The weapon delivery and release system
provides accurate, computer-derived attack data to
correctly position the airplane in relation to the
target and provides precise release of weapons or
firing signals to guns or rockets. Attack data is
computed by the tactical computer set from inputs
provided by the armament station control unit
(ASCU), AN/ASN-90(V) inertial measurement set
(IMS) (airplanes before T.O. 1A-7-562) or inertial
navigation system (airplanes after T.0. 1A-7-562),
angle-of-attack transducer, AN/APQ-126(V)8 (air-
planes before T.0. 1A-7-530) or AN/APQ-126(V)11
(airplanes after T.O. 1A-7-530) radar set, AN/APN-

-190(V) radar navigation set, CPU-140/A air data

computer (ADC), C-4504A/ARW-77 Bullpup. con-
troller, target designate switch on the pilot’s stick
grip, fuze switch on the armament select panel,
attack master function switches, and information
inserted through the C-7831/ASN-91(V) tactical
computer control. The AN/AVQ-29(V) head-up
display set (HUD) (airplanes before T.0. 1A-7-530)
or AN/AVQ-31 HUD (airplanes after T.O. 1A-7-530)
visually displays combined attack data and
command signals which overlay the pilot's field of
view. The computer sequences through the weapon
delivery computations at the rate of 25 hertz. If one
or more system inputs are incorrect or not reason-
able, the computer replaces primary computations
with secondary computations based upon the best
available information for the most accurate weapon
delivery. Automatic weapon delivery is accomp-
lished in seven modes selecte