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THESE PAGES TELL YOU HOW TO USE THE MANUAL.

SCOFE. This mamual contains the neces-
sary information for safe and efficient
operation of the XB-TOA. These instruc-
tions provide you with a general kmowl-
edge of the airplane, its characteris-
tics, and specific normal and emergency
operating procedures.

SOUND JUDGMENT. Instructions in this
manual are for a crew (pilot and copilot)
inexperienced in the operation of this
airplane. This manual provides the best
possible operating instructions under
most circumstances, but it is a poor
substitute for sound judgment. Multiple
emergencies, adverse weather, terrain,
etc, may require modification of the
procedures.

PERMISSTELE OPERATIONS. The Flight
Manual takes a "positive approach™ and
normally states only what you can do.

HOW TO BE ASSURED OF HAVING LATSST DATA.
Refer to T.0. 0-1-1-2A which lists all
current Flight Manuals, Safety Supple-
ments, and Checklists. Its frequency
of issue and brevity assures an accu-
rate, up-to-date listing of these
publications.

STANDARDIZATION AND ARRANGEMENT. Stand-
ardization assures that the scope and
arrangement of all Flight Manuals are
identical. This manual is divided into
seven fairly independent sections and an
appendix to simplify reading it straight
through or using it as a reference
mamual., Some text pages are left par-
tially blank to facilitate future
changes to this manual.

SAFETY SUPFLEMENTS. Information in-
wvolving safety will be promptly for-
warded to you by Safety Supplements.
Supplements covering loss of life will
get to you in 48 hours by TWI, and those
us damage to equipment,

%

of all supplements. Current supple=ents
must be complied with, but there is no
point in restricting your operation by
complying with a replaced or rescinded

supplement.

CHECKLISTS. The Flight Manual contains
only amplified checklists. Abbreviated
checklists have been issued as separate
technical orders. (Refer to the back of
the title page for the T.0. mmber of
your latest checklist.) Line items in
the Flight Manual and checklists are
identical with respect to arrangement
and item nmber. Whenever a Safety
Supplement affects the abbreviated
checklist, write in the applicable
change on the affected checklist page.
As soon as possible, a new checklist
page incorporating the supplement will
be issued. This will keep handwritten
entries of Safety Supplement information
in your checklist to a minimwm,

HOW TO GET PERSONMAL COPIES. Each flight
crew member is entitled to persomal
coples of the Flight Mamal , Safety
Supplements, and Checklists. The re-
quired quantities should be ordered
before you need them to assure their
Check with your supply

ments Table (T.0. 0-1-1-2). Technical
Orders 00-5-1 and 00-5-2 give detailed
information for properly ordering these
publications. However, distribution of
this manual is limited and is controlled
by B-70 SP0. The listing for this
manual in the Air Force Technical Marmal
Index will carry a code "H," designating
that distribution is limited to a2 "need
to know,”® "need to have™ basis. Make
sure a system is established at your
base to deliver these publications to
the flight crews immediately upon re-
ceipt.
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FLICHT MANUAL BINDERS. Loose-leaf
binders and sectionalized tabs are
available for use with your manual,
These are obtained through local pur-
chase procedures and are listed in the
Federal Supply Schedule (FSC Growp 75,
Office Supplies, Part 1). Check with
your supply personnel for assistance in

securing these items.

WARNINGS, CAUTIONS, AND NOTES. The
following definitions apply to "Warn-
ings,” "Cautions,™ and "Notes™ found
throughout the manual.

WARNING
Operating procedures, techniques,
etec, which will result in per-
sonal injury or loss of life if
not carefully followed.

An operating procedure, tech-
nique, etc, which is con-
sidered essential to emphasize.

YOUR RESPONSIBILITY - TO LET US KNOW.
Every effort is made to keep the Flight
Manual current. However, we camnot
correct an error unless we know of its
existence. In this regard, it is essen-
tial that you do your part. Comments,
corrections, and questions

this manual are welcomed. These should
be forwarded through your Command Head-

quarters to:

San Antonio Air Materiel Area
Kelly AFB, Texas
Attn: SANB

Send coples to the following addresses:

Headgquarters ASD,
Wright-Patterson AFB, Chio
Attn: ASZ0

Alr Force Systems Command
Wright-Patterson AFB, Ohio
Attn: B-70 SPO, SANBS

North American Aviation, Inc.
Dept. 278 Techmical Services

Los Angeles Intermational Airport
Los Angeles 9, California
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SAFETY SUPPLEMENT SUMMARY

Safety Supplements are numbered as follows: ISS-1, have been replaced or rescinded before you received
ISS-2, etc. The swpplements you receive should your copy. I it is still active, see your Publication
follow in sequence and If you find you are missing Distribution Officer and get your copy. It should be
one, check T.0. 01-1-2A to see whether the supple- noted that a supplement number will never be used

ment was issued and, if so, is still in effect. It may more than once.

SAFETY SUPPLEMENTS REPLACED BY THIS CHANGE OR RESCINDED
NUMBER DATE SHORT TITLE DISPOSITION

ACTIVE SAFETY SUPPLEMENTS

This portion is to be filled in by you when you re- arise. Supplements cutstanding at the time of prepa-
ceive your Flight Mansal and to be added to as you ration of this page have been listed below for your
receive additional supplements. Refer to T.O. coovenience.

?

1-1-2A for latest information if any questions

NUMBER DATE SHORT TITLE

-9 1-00-24
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fuselage, Armament equipment is not
provided,

SPECIAL FRATURES,

The nose section of the fuselage and the
crew snd electronic equipment compart-
ment areas are of riveted titaniwm
frames and skin, with H-11 steel (tocl
steel) longerons. The fuselage center
section and the =ultispar wings have a
sidn of brased stainless stesl
sandwich, The wings are welded to the
wing root section. The aft section of
the fuselage, in the engine area, uses
titaniu= and high alloy steel joined by
welding and riveting. All high-pressure
fluid line connections are brased; the
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GENERAL ARRANGEMENT

PITOT BOOM

MOVABLE WINDSHIELD RAMP
PILOT'S ESCAPE CAPSULE
COPILOT" S ESCAPE CAPSULE
ENTRANCE DOOR

OXYGEN CONVERTER-CONTAINER (2)
CANARD

GROUND EMERGENCY ESCAPE HATCH
IFF ANTENNA

25.
26.
2.
2TA.

28.

28.
30.
31
32.
33.
H.
3s.
36.
3.
38.
39.
40.
41

42,
43.

44.

INLET BYPASS DOORS (TYPICAL)
VARIABLE INLET

NOSE GEAR (RETRACTED)

AL SYSTEM EMERGENCY
RAM AIR SCOOP (RETRACTED)
ENVIRONMENTAL CONTROL SYSTEM
EQUIPMENT COMPARTMENT
ELECTRONIC EQUIPMENT COMPARTMENT
CREW COMPARTMENT

FORWARD EQUIPMENT COMPARTMENT
LOCALIZER ANTENNA

LANDING LIGHT

AUXILIARY LANDING LIGHT

TACAN ANTENNA

UHF ANTENNA

TANK NO. §

NOT USED

3-Tt-1-00-13

Figure 1-1(Sheet 1of 2)
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Figure 1-1(Sheet 2 of 2)



CREW COMPARTMENT (typical)
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CENTEE_INSITRUMENT PANEL

1. CORRELATION COUNTER 11. PRIMARY HYDRAULIC SYSTEM PRESSURE
2. CORRELATION TIME AND COUNTER RESET BUTTON GAGES
3. ANALOG RECORDER INDICATOR LIGHT 12. UTILITY HYDRAULIC SYSTEM PRESSURE
4. FIRE EXTINGUISHER AGENT DISCHARGE GAGES
SWITCH (NO. 1,2, AND 3 ENGINES) 13. LANDING GEAR HANDLE
5. AGENT DISCHARGE 4. LANDING GEAR EMERGENCY LOWERING
SWITCH (NO. 4,5, AND 6 ENGINES) SWITCH
€. ENGINE EMERGENCY BRAKE SWITCHES 15. LANDING GEAR AUDIBLE WARNING SYSTEM
7. FIRE WARNING LIGHETS/ENCINE SHUTDOWN CUTOUT BUTTON
15. LANDING GEAR POSITION LIGHTS
8. TACHOMETERS 1. WING TIP POSITION SELECTOR SWITCH
9. EXHAUST TEMPERATURE GAGES 18. WING TIP POSITION INDICATORS
10. PRIMARY EXHAUST NOZZLE POSITION INDICATORS 1. FLAP POSITION INDICATOR
10A. HYDRAULIC RESERVOIR FLUID LEVEL 20. NOSE RAMP SWITCH
INDICATORS 21. LATERAL BOBWEIGHT INDICATOR®
10B. HYDRAULIC RESERVOIR GASEOUS NITROGEN 22. WING TIP FOLD MODE SWITCH
HEAD PRESSURE GAGE 22A. CABIN RECORDER INDICATOR LIGHT
10C. HYDRAULIC RESERVOIR HEAD PRESSURE 228. WHEEL BRAKE MODE SWITCH
SELECTOR SWITCH 22C. CABIN RECORDER SWITCH
0D. HYDRAULIC RESERVOIR FLUID LEVEL 23. ENGINE EMERGENCY BRAKE SWITCHES
SELECTOR SWITCHES * Airpiane AF62-001  24. DIGITAL RECORDER INDICATOR LIGHT
F 1-5 | S R -

-0 Changed 25 June 1965
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OVERHEAD PANEL AND LANDING GEAR
EMERGENCY LEVER
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L > .mu
L AUXILIARY LANDING AND TAXI LIGHT SWITCH S8A. GEAR TMFERGENCY LEVER COVER GUARD*
2. NAVIGATION LIGHT SWITCH 8B. TELEFLEX TO HANDLE IN ELECTRONIC
3. OVERHEAD, PEDESTAL, AND CONSOLE EQUIPEMENT COMPARTMENT *
INDIRECT LIGET SWITCH AND RHEOSTAT 8C. MANUAL EMERGENCY LANDING GEAR
4. CONSOLE FLOODLIGET SWITCH AND RHEOSTAT LEVER®*
S. ENGINE INSTRUMENT INDIRECT LIGHT SWITCH §. PRIMARY GENERATOR SWITCHES
AND RHEOSTAT 10. PILOT'S FLIGHT INSTRUMENT INDIRECT
8. COPILOT'S FLIGHT INSTRUMENT INDIRECT LIGHT SWITCH AND RHEOSTAT
LIGHT SWITCH AND RHEOSTAT IL INSTRUMENT PANEL FLOODLIGHT
7. ENGINE GROUND START SWITCH SWITCH AND REECSTAT
8. EMERGENCY GENERATOR SWITCH 12. ANTICOLLISION LIGHT SWITCH 3-70-1-00-1

Figwe 1-8

Changed 25 June 1965
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HYDRAULIC PUMP STATUS INDICATORS
UHF FREQUENCY CARD HOLDER
THROTTLES

HOT MICROPHONE VOLUME KENOB
BOT MICROPHONE ON-OFF SWITCH
INTERCOM CALL BUTTON

UHF NO.2MIXER SWITCH
MARKER BEACON MIXER SWITCH
FUNCTION SELECTOR SWITCH

ILS MIXER SWITCH

UHF NO. 1 MIXER SWITCH

MASTER VOLUME KNOB

TACAN MIXER SWITCH

TACAN VOLUME KNOB (INOPERATIVE)
ILS POWER SWITCH
ILS VOLUME KNOB (INOPERATIVE)

FLIGHT AUGMENTATION CONTROL SYSTEM SPEED STABILITY SWITCH
FLIGHT AUGMENTATION CONTROL SYSTEM ENGAGE BUTTON

INTERCOM PANEL (SAME AS ITEMS $ THRU B)
UHF FREQUENCY CARD HOLDER

NOTE

Horizontal bar or cover of each blank anmumciator light is
flluminated during light test to identify it as an unused light.

3 ligure 1-7 (Sheet 20f 2)

=10 10w 13T

1-B



I-M4

et i

P

=
5

1

T.O. 1B-T0{X)A-1

ILOT'S CONSOLE

L
2-
3.

B oo 2 o0 o

GROUND ESCAPE HATCH JETTISON HANDLE

ROLL AUGMENTATION POWER SWITCH

YAW AUGMENTATION POWER SWITCHES

STANDBY PITCH TRIM ARMING SWITCH

VISOR HEATER RHEOSTAT

OXYGEN TOGGLE VALVE

LATERAL BOBWEIGHT SWITCH *

UHF MANUAL FREQUENCY SELECTOR KNOBS

UHF MANUAL - PRESET - GUARD SLIDING SELECTOR
UHF CHANNEL INDICATOR

UEF FUNCTION SWITCH

AUXILIARY GYRO PLATFORM LATITUDE INDICATOR
AUXILIARY GYRO PLATFORM LATITUDE SETTING KNOR

AUXILIARY GYRO PLATFORM MAGNETIC HEADING
SYNCHERONIZATION INDICATOR

AUXILIARY GYRO PLATFORM MODE
SWITCH

SECONDARY EXEAUST NOZZLE STANDBY PRESSURE
ENOB

UTILITY LIGET

SPARE LAMPS

AUXILIARY GYRO PLATFORM HEAODING SLEW KNOB
AUXILIARY GYRO PLATFORM ALIGNMENT SWITCH

AUXILIARY GYRO PLATFORM MAGNETIC VARIATION
SETTING ENOB

AUXILIARY GYRO PLATFORM MAGNETIC VARIATION
INDICATOR

UHF CHANNEL SELECTOR ENOB

UEF VOLUME ENOB (INOPERATIVE)

UHF TRANSMITTER POWER OUTPUT EKNOB

UHF MODULATION SELECTOR SWITCH (INOPERATIVE)
PITCH AUGMENTATION POWER SWITCH

B-T2-1-08-54

Figure 1-8
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COPILOT'S CONSOLE

AF8z2-201

NOSE RAMP UNLOCK HANDLE
EMERGENCY HEAT EXCHANGER WATER SWITCH
COOLANT CIRCULATION PUMP SWITCH
WINDSHIELD ANTI-ICE AND RAIN REMOVAL SWITCHES
WINDSHIELD DEFOGGING SWITCH

CABIN TEMPERATURE SELECTOR SWITCH
REFRIGERATION SWITCH

OXYGEN TOGGLE VALVE

SIF CODER ENOBS

IFF MODE SWITCHES

IFF REPLY SWITCH

GROUND INTERCOM SWITCH
ACCESSORY DRIVE SYSTEM COMPARTMENT

FIRE DETECTION SYSTEM TEST SWITCHES

SST VGH RECORDER SWITCH

ENGINE NO. 3 REGIME [ COOLING SWITCH *
CREW AIR DIVERTER LEVER

LEFT AND RIGHT THROAT HEIGHT TRIM CONTROLS
AIR INDUCTION CONTROL SYSTEM PACKAGE

supnl uPuenp pP susn spxP sppBessevsune

Changed 25 June 1965
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AICS CONTROLS

COPILOT" 8 CONTROL PID!.‘STAL‘ . -
(AIRPLANE AF83-001) J==

-

|

_ p—— 1
L
§

L 7 e
Wi
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{
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- ‘\
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LEFT INLET THROAT MACH SCHEDULE
MODE SWITCH

LEFT INLET THROAT MACH
SCHEDULE MANUAL CONTROL WHEEL

RIGHT INLET THROAT MACH
SCHEDULE MANUAL CONTROL WHEEL

RIGHT INLET THEROAT MACH SCHEDULE
MODE SWITCH

RIGHT INLET BYPASS DOOR

MODE SWITCH
RIGETINLET BYPASS DOOR
MANUAL CONTROL WHEEL
LEFT INLET BYPASS DOOR
NOTE
WHEEL POTENTIOMETER (4) - FLIGHT
TEST INSTRUMENTATION The bypess area reference numbers on the
inside face of the bypass door manua! contro]
LEFT INLET BYPASS DOOR MODE SWITCH wheel are typical for both bypass door

-0l Tl

Figure 1-10 (Sheet 1 of 2)

Changed 25 June 1965
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COPILOT"S INSTRUMENT PANEL

(AIRPLANE AF62-207)

0. LEFT INLET BYPASS DOOR STANDBY M. LEFT INLET AICS MODE SWITCH
SYSTEM SELECTOR SWITCH 15. DUCT PERFORMANCE SWITCH

I. LEFT AND RIGHT INLET THROAT MACH 8. LEFT AND RIGHT INLET THROAT MACH
SCHEDULE STANDBY SWITCHES SCHEDULE STANDBY SWITCHES

12. RIGHT INLET BYPASS DOOR STANDBY I7. RIGHT INLET AICS MODE SWITCH
SYSTEM SELECTOR SWITCH 18. AICS RESET SWITCH/LIGHT

13. LEFT AND RIGHT INLET BYPASS DOOR 19. LEFT AND RIGHT INLET BYPASS DOOR
STANDBY SWITCHES STANDBY SWITCHES

- COPILOT'S CONSOLE

Figure 1-10 (Sheet 20of 2)
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CONTROL WHEELS

For a 3/4 turn stop, use opposite 1/4 selector pin. ('rold-'.t".
push pin in and turn left 50 degrees. To release. burn pin right 90
degrees. Pin is spring-loaded oxt.)

Figure 1-11

Changed 25 June 1965 -0
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WING TIP AND LANDING GEAR EMERGENCY
CONTROLS AND GROUND TEST PANEL

{IN ELECTRONIC EQUIPMENT COMPARTMENT)

A ¥'u §

A

- "-:z.}

\ =970
\- o R S
AIRPLANE

AFs2.207 | .:)f‘E":’

L

pr serspd poap b

o

HYDRAULIC RESERVOIR FLUID LEVEL

INDICATOR * n

HYDRAULIC RESERVOIE NITROGEN HEAD M.

PRESSURE GAGE*

GASEQUS NITROGEN QUANTITY INDICATOR B.

GASEOUS NITROGEN QUANTITY INDICATOR 18

HYDRAULIC RESERVOIR GROUND mn.

SERVICING BUTTON

FUEL PUMP GAGE TEST BUTTON 18. ENGINE OIL TANK FLUID LEVEL INDICATOR
FUEL PUMP TEST GAGE LIGET

FUEL PUMP TEST SWITCH ©. HYDRAULIC SYSTEMS SELECTOR SWITCH
FUEL TANK PUMP SELECTOR SWITCH NO.1 20. TEMPERATURE COMPENSATING UNIT AND
FUEL TANK PUMP SELECTOR SWITCHE NO.2 REFERENCE INDICATOR (MAINTENANCE ONLY)*
MANUAL EMERGENCY LANDING GEAR 21 POWER UNIT (MAINTENANCE ONLY)*
HANDLE (TYPICAL) 22 FLUID LEVEL INDICATOR TEMPERATURE
WING TIP EMERGENCY-UP SWITCH COMPENSATOR TEST SWITCH (MAINTENANCE
WING TIP EMERGENCY-UP POWER ONLY)*

SELECTOR SWITCH * AIRPLANE AF62-001 -2 ieteeita

Figure 1-12



T.0. 18-70(X)A-1

low-pressurs syste= line connections are
welded.

The hydraulically powered flight control
systems have an electronic control aug-
mentation system which automatically
compensates control surface movezments
for the prevailing flight conditions.
Elevons at the wing trailing edge, out-
board of the engines, are segmented to
reduce air-load bending effects. The
wing tips can be folded down to increase
directional stability at high Mach nu=-
bers. The movable canard is geared to
the elevons for increased pitch contrel.
Flaps, for use in take-offs and land-
ings, are on the trailing edge of the
canard.

The tricycle landing gear has dual
steerable nose wheels and four vheels
on each main gear bogie. An additional
vheel on each main gear supplies speed
sensing for the automatic braking sys-
J te=- Simultaneously deployed drag
chutes reduce the landing roll. A cool-
ing system reduces the tesmperature in
the landing gear and drag chute compart-
ments.

An air induction control system varies

The airplane has two windshields: a
movable outer windshield and a fixed
inner windshield. Tha outer windshield
is raised to for= a smooth unbroken
fuselage contour for low drag during
high-speed flight and is lowered for
maximm over-the-nose vision during low
speeds.

The pilot and copilot sit side by side

in individual escape capsules. Each
capsule has a self-contained oxygen and

Changed 25 June 1965

pressurization system, affording com-
plete crew protection during and follow-
ing ejection. The capsules also can be
closed, if necessary, for crew protec-
tion in an in-flight emergency. Limited
control of the airplane and engines for
an emergency descent is available when
the capsules are closed. During ejec-
tion, capsule stabilization devices and
a parachute are deployed automatically.
Survival equipment is stowed in each
capsule.

ATRPLANE DIMENSIONS.

The over-all dimensions of the airplane
with the airplans on the landing gear,
at normal weight and tires and gear
struts at specified inflation, are as
follows:

sm....-...mrm

Length (including

pitot boom) . . . « 193 feet 5 inches
Height (to top of

rudders) . . . « « 30 feet 9 inches

For the minimm turning radius and
ground clearance, see figure 2-%.

ATRPLANE WEIGHT.

1-1¢5
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ENGINES.
- —=

Six Ceneral Electric YJ93-GE-3 turbojet
engines incorporating afterburmers are
mounted side by side in individual com-
partzments across the rear of the
fuselage. Each engine and engine com-
partzent is identified in the conven-
tional manmner from left to right, with
left outboard as No. 1.

NOTE
For additional information, refer
to the Confidential Supplement,
T.0. 1B-70(X)A-1A.

ENGINE CONTROLS.
THROTTLES.

The six throttle levers (8, figure 1-7),
one for each engine, control various
engine and fuel system functions in
addition to selecting engine thrust.
The throttles are in a quadrant on the
center conscle, arranged and mmbered to
correspond with the respective engines,
Crouping of the throttle levers permits
individual control of each engine or
simultaneous control, with one hand, of
all six engines. The quadrant is cali-
brated in degrees of travel of the
engine power lever on the engine fuel
control. (These calibrations are not
degrees of throttle lever travel, nor
direct indications of percent rpm, but
can be used as throttle position ref-
erences.) For throttle quadrant mark-
ings versus thrust, see figure 2-6. An
orange area on each side of the quadrant
identifies the afterburner range.

Movement of each throttle is transmitted
to the main fuel control of its cor-
rumwmbymelactrinl-
mschanical servo system. The throttle
is connected mechanically to a synchro
transformer which responds to and senses
changes in throttle settings. A synchro
transzitter senses the setting of thes
main fuel control. The synchros elec-
trically compare the throttle setting
with that of the fuel control and supply
an electrical signal to the thrust con-
trol amplifier whenever the throttle and
fuel control settings do not agree. The
azplifier, in turn, directs power to an
electric motor in the thrust contrel

actuator which repositions the setting
of the main fuel control. When the fuel
control setting corresponds to the
throttle setting, the synchro signal to
the control amplifier is shut off. In
response to throttle movement in the
afterburner range, the thrust control
actuator changes the setting of the
afterburmer fuel control by positioning
a servo system within the nozzle area
control which is connected mechanically
to the afterburner control. The throttle
servo system normally receives power
from the essential ac bus; however if
this power is not available, & switch
in the crew compartment permits the
throttle servo circuits to be powsred by
the right prizary ac bus. Individual ]
circuits, one for each engine, provide
an -nrgnq means of increasing or
decreasing thrust if a throttle servo
syste=m fails., (Refer to "Altermate
Throttle Switches® in this section.)

When electrical pweris:nﬂnbleuﬂ

fuel loop pumps, and per=mits
transfer pu=p operation.
KOTE

Changed 25 June 1965
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ENGINE FUEL CONTROL SYSTEM

REFER TO CONFIDENTIAL SUPPLEMENT, T.0. IB-TO[X)A-1A

Figere 1I-10

BE-1-i8-E2
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the No. 2 primary hydraulic system
are shut down. (The boost pump
powered by the No. 1 utility hy-
draulic system is not shut down

during any engine start.)

IA positive stop prevents inadvertent

forvard movement of the throttles
from OFF to IDIE. The throttle must
be lifted and moved forward over the
Stop and then pushed down into the
IDIE position.

The desired thrust settings are obtained
by advancing the throttles fro=m IDLE,
If a downward pressure is applied to the
top of the throttles and maintained as
they are advanced, the MIL (Military
Thrust) detent will feel like a positive
stop, preventing inadvertent throttle
movement into the afterburmer range.
The afterburmers are engaged when the
throttles are moved up a ra=p from the
MIL position to MIN A/B. (Refer to
"Engine Afterburmner System™ in this
section.)

NOTE
Having the throttles for three
engines on either side, or all six
throttles in the range from IDIE
to below MIN/AB, completes the
water control circuits for the
fuel-cooling heat exchanger in the
cooling loop. (Refer to "Fuel
Supply System® in this section.)

Advancing the throttles in the after-
burner range of the guadrant increases
afterburner fuel flow and thrust until
the positive stop at the MAX A/B posi-
tion is reached. Whenever a throttle
is advanced beyond the 88-degree mariing
of the quadrant, a throttle-actuated
switch opens the circuit fro= the regime

force should be applied to the throttles
as they are moved back. This upward
force makes the MIN A/B detent in the
quadrant feel like a positive stop,

preventing inadvertent afterburner shut-
down. A downward force on the throttles
permits them to be retarded from the
MIN A/B detent, down the ra=p in the
quadrant into the Military Thrust range.

The extra thrust required for take-cffs
when ambient temperature is over 50°F
can be obtained by advancing the
throttles through the MAX A/B stop into
the OVSP (overspeed) position. Moving
the throttles to this position increases
engine speed to 10L% rp=. Before the
throttles can be placed in OVSP, over-
speed protection in the thrust control
system =ust be removed by use of the
overspeed arming lever,

NOTE
The throttles cammot be advanced to
OVSP unless the cverspeed circuits
have been armed prior to moving the
throttles to the MAX A/B position.

Because throttles 3 and L contact and
unlatch the overspeed arming lever
before they reach the OVSP stop, addi-
tional force is required to zove these
throttles to OVSP. When the throttles
are at OVSP, the thrust control
actuators set the main fuel controls at
the overspeed setting to provide in-
creased rpm. As throttles 3 and L are
retarded from OVSP into the afterburner
range, the overspeed lever automatically
ressts the overspeed lockout circuit.

CAUTION

Overspeed cperation is limited to
certain take-off conditions, (Re-
fer to Limitations™ in
Section V.) Reduced turbine life
and premature turbine replacement
can result from improper or exces-
sive overspeed operation.

When the throttles are moved to OFF to
shut down the engines, the fuel cutoff

Changed 25 June 1965
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valve in the corresponding main fuel
control is closed, the firewall fuel
shutoff valve for the corresponding
engine is closed, and the various con-
trol circuits actuated by throttle move-
ment from OFF to IDLE are de—energized.
Moving a throttle to OFF during any
portion of the starting cycle will abort
the start of the related engine by de-
energizing the ignition and starting
control circuits. The engine emergency
braking system which is used to prevent
a dead engine from windsilling at ex-
cessive rpm can be engaged only if the
throttle for the respective engine is at
OFF. The throttles must be 1ifted and
moved back over the positive stop at
IDLE to the OFF position.

CAUTION
To prevent possible engine vibra-

and flight operations: When making
throttle bursts frox IDLE to MIL
(or greater), accelerate to 20¥ to
90Z rpm, and hold this speed long
enough to observe stable rpm. If
vibration is within limits,
accelerate engine to throttle
position as required. (During all
flight conditions where flight
idle is greater than 807 rpm,
throttle movements are unrestricted.)

THROTTLE FRICTION LEVER.

Ad justment of throttle travel friction
is controlled by a lever (55, figure
1-7) that moves within a slot on the
left side of the throttle quadrant.
Moving the lever forward increases the
travel friction of all throttles simml-
tanecusly; moving the lever aft decreases
the friction.

ENGINE OVERSFEED ARMING LEVER.

Actuation of the overspeed arming lever
(4, figure 1-7), at the forward end of
the throttle quadrant, releases protec-
tive stops within the thrust control

syste=, allowing engine overspeed to

104X rpm for extra thrust during take-
offs at ambient temperatures over 50°F.

r
i
.
:
E

As a result, the solencid-actuated
overspeed stops on the thrust control
actuator on each engine are retracted
by right primary ac bus power, and the
throttle quadrant stop at the MAX A/B
position is unlocked so that the
throttles can be advanced to OVSP. A
caution light indicates that the over-
speed lockout stops have been disen-

gaged. The overspeed lever is pushed
off the armed position latch by throt-

cally resets the overspeed lockout pro-
visions when throttles 3 and L are re-
tarded from OVSP to MAX A/B.

NOTE
e When the overspeed arming lever
is armed, or if throttles 3
L are at OVSP, the other
tles can be moved in and out of
the overspeed range without re-
setting the overspeed lockout.

e The overspeed arming lever
should be armed before the

?

tle settings up to about 10
degrees from the MAX A/B stop.

CAUTION
Refer to "Engine Limitations” in
Section V for restrictions on use
of engine overspeed.
ENGINE RPM LOCKUP SWITCH.
Refer to the Confidential Supplement,
T.0. 1B-70(X)A-1A.
ALTERNATE THROTTLE SWITCHES.

The alternate throttle switches (52;
figure 1-7), on the center console,
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permit emergency thrust control if fail-
ure occurs in the throttle servo system.
An alternate switch is provided for each
throttle. The switches are mmber-
identified and aligned behind the cor-
responding throttles. Separation

guards between the switches prevent in-
advertent actuation of adjacent switches.
Each is a jog-type switch, spring-
loaded from the INCR (increase) and
DECR (decrease) positions to the center
(off) position. The alternate throttle
switches normally receive power from the
right primary ac bus., If this power is
not available, the emergency battery*®
can be energized to power the altemmate
throttle switch circuits. The thrust
control circuits actuated by the alter-
nate switches are independent of the
throttle servo control systems; and when
an altemate switch is engaged, the
servo system of the corresponding throt-
tle is discomnected. Use of an alternate
switch routes electrical control power
directly to an electric motor in the
corresponding thrust control actuator.
This motor is independent of the servo-
throttle-controlled motor and reposi-
tions the main fuel control in response
to switch movement. The thrust control
actuator responds to altermate switch
cperation at about the same rate as a
fast throttle movement. Holding a

by
ing the switch at DECR (aft). When the
desired thrust setting is obtained, as
indicated by rpm or primary nozzle
position, the alternate throttle switch
should be released to off. Small
changes in the thrust settings can be

seconds, After the engine stabilizes,
the switch should be "jogged™ to INCR or
DECR to obtain the correct rpm.

The throttle does not move to cor-
to the new thrust
by the altermate swdtch,

i

and co-ordinated movement of throt-
tle and alternate switch is not
necessary in the Idle to Maximm
Afterburner thrust range. However,
because various systems are con-
trolled by throttle-actuated
switches within the quadrant, it

is desirable to have the throttle
setting match the thrust obtained
by the alternate switch.

A limit switch in the thrust control
actuator prevents altemmate switch
operation from decreasing thrust below
Idle. This precludes inadvertent engine
shutdown when the switch is held at
DECR. If intentional engine shutdowm is
necessary when thrust is controlled by
an alternate switch, the switch should
be used to reduce thrust to Idle, and
then the corresponding throttle retarded
to OFF. (This shuts down the engine by
closing the firewall fuel shutoff valve.)

CAUTION
If the throttle is moved to OFF be-
fore Idle thrust is obtained, pos-
sible fuel system damage may occur
when the fuel shutoff valve closes
at a high thrust setting.

However, on the airplane® with the
emergency battery-inverter, the alter-
nate throttle switches can be used to
shut down the engines. After the
battery is activated and the engine

# Adrplane AF62-001
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Engine overspeed can be obtained by use
of the alternate switch without using
the battery®. However, to permit switch
control in this ares, the overspeed
arming lever must be armed and the cor-
responding throttle moved to OVSP before
the switch is held at INCR.

CAUTION
Overspeed operation with the alter-
nate throttle switch is not recom-
mended. Because overspeed is for
take-off only, use of an alternate
switch at this time would consti-
tute starting a flight with a
known failure.

An operational check of each alternate
throttle swdtch is made before flight by
holding each switch momentarily at INCR
and then at DECR. The throttles must be
at IDIE during this preflight check; and
when the switches are moved, engine rpm
should respond accordingly. To restore
thrust control to the throttles follow-
ing any use of the alternmate throttle
switches, the throttle reset button must
be pressed.

ESCAPE CAPSULE THROTTLE RETARD BUTTONS.

Two throttle retard buttons (figure
1-36), one in each escape capsule, per-
mit the thrust of all engines to be

to idle after the capsules are
closed for an in-flight emergency. A
retard button is mounted on the emer-

vival kit in the capsule. (Refer to
"Escape Capsules” in this section.) The
grip is resoved from its mounting clip
and hand-held for actuation of the
throttle retard button. The retard
button is effective only after the doors
of the related capsule are closed. When
the retard button in either capsule is
held in, the throttle servo syste=s for
all engines are discomnected and elec-
trical power is supplied directly to all
thrust control actuators through the
altermate throttle control. The
actuators simmltaneously drive all main

#Airplane AF62-001
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fuel controls toward a decrease condi-
tion to reduce thrust from that deter-
mined by the throttle settings. (The
throttles do not move to correspond to
the thrust settings obtained by using
the retard button.) The thrust control
actuator responds to retard button
operation at about the same rate as a
fast throttle movement, and the amount
of thrust decrease depends upon the
length of time a retard button is held
depressed. (A thrust reduction from
maximm to idle requires holding the
button depressed for about 3 seconds.)
When the desired thrust is cobtained,
the button should be released. A limit
switch in each thrust control actuator
prevents the retard buttons from de-
creasing thrust below idle. The first
tap of the throttle retard button moves
the engine inlet throat panels and by-
pass doors to a fail-safe position. If
a retard button is used during a te=m-
porary in-flight encapsulation, normal
throttle control can be regained after
the capsule is opened by using the
throttle reset button to disengage the
retard button control circuit. Inlet
reaction upon decapsulation is a fimction
of the segquence of encapsulation and
decapsulation. (Refer to "Inlet Re-
action Upon Decapsulation™ in Section
VII.) The throttle retard buttons
receive power from the right primary
ac bus.

THROTTLE RESET BUTTON.

The throttle reset button (21, figure
1-7), on the center console, returns
thrust control to the throttle following
actuation of a corresponding altermate
throttle switch. The reset button also
zust be used to regain throttle control
if an escape capsule throttle retard
button was operated during a temporary
in-fight emergency encapsulation. -
Momentarily pressing the reset button

1-2°
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re-engages the throttle servo systems
which had been disengaged as a result -
of actuating any altermate throttle

switch or either escape capsule throttle

retard button and restores normal
throttle thrust control. The throttle
reset button does not re-engage auto-
matic operation of the inlet throat
panels and bypass doors following use
of a throttle retard button.

If an alternate throttle switch is en-
gaged because of suspected throttle
servo system failure and a subsequent
check of throttle operation is desired,
the reset button must be used. The

ENCINE EMERGENCY BRAKE SWITCHES.
Refer to the Confidential Supplement,
T.0. 1B-70(X)A-1A.
THROTTLE AND FIRE DETECTION BUS

J] s==cTom swrrcs.
Refer to "Electrical Power Supply Sys-
tem”™ in this section.
ENGINE SHUTDOWN AND WHEEL ERAXE ARMING
SWITCH.*

Refer to "Electrical Power Supply Sys-
tem®™ in this section.

#* Adrplane AF62-001

VARTAELE STATOR SYSTEM.

Refer to the Confidential Supplement,
T-o. mm{x)‘—u. .

VARTAELE EXHAUST NOZZLE SYSTEM.

Refer to the Confidential Supplement,
T-o- ]-B-m(x)‘-ul
ENGINE HYDRAULIC SYSTEM.

Refer to the Confidential Supplement,
T.0. 1B-70(X)A-1A.

ENGINE FLUID SELECTOR SWITCH.

This 8-position switch (13, figure 1-12),
on the ground test panel in the elec-
tronic equipment compartment, is used on
the ground to test the engine fluid
systems. Switch positions 1 through 6
represent engine numbers. When any of
these positions is selected, a simul-
taneous check can be made of the lube
01l level and the engine hydraulic pu=p
element operation for the corresponding
engine by observing the adjacent fluid
level and pump element indicator lights.

Both of these indicator lights are 4

tested by turning the selector switch
to its EULB TEST position. The engine
fluid selector svitch receives power

from the right primary ac bus.

ENGINE HYDRAULIC PUMP ELEMENT INDICATOR
LIGHT.

The engine hydraulic pump element indi-
cator light (14, figure 1-12), on the

we‘}:fmw
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ground test panel in the electronic
equipment cospartzent, works in con-
junction with the engine fluid selector
switch to show proper operation of the
engine hydraulic pumps. The light comes
on during engine ground operation if
both elements of the engine hydraulic
pu=p on the engine selected by engine
fluid selector switch are operating
properly. A failure of one of the purmp
elements is indicated if the light does
not come on. This indicator light is
powered by the right primary ac bus,
and can be tested by using the BULB TEST
position of the engine fluid selector

the engine compartments is provided by
the fire detection and extinguishing
systeas. (Fefer to "Bmergency Fquip-
ment” in this section.)

COMPARTYENT COOLING SYSTEM.

exhaust nozzles. The ground cooling
doors automatically close when the com-
partment pressure increases. During
regime II cooling, inlet air drawn from
the duct just ahead of each engine flows
through two bypass valves which modulate
to control cooling airflow and prevent
excessive compartment pressures. The
cooling air flows inside the engine
shroud and is expelled between the pri-
mary and secondary engine exhaust
nozzles. During regime IT cooling, the
boundary layer bleed air from the inlet
perforated ramp panels is ducted between
the shroud and the structure. This air
is exhausted overboard between the
engine shroud and the fuselage skin.
During regime III cooling, the regime
IIT switch, working in conjunction with
individual throttle switches, closes the
inlet bypass valves and boundary layer
bleed diverter valves, and diverts the
boundary layer bleed airflow into the

engine compartment through -
loaded check valves. Switching to
regime ITI cooling can be accomplished
for each engine only if its throttle is
below the 88 -degree mark on the throttle
quadrant. If a fire wamming light/
engine shutdown button is pressed, the
respective inlet boundary layer bleed
diverter valve is opened and the inlet
bypass valve is closed to limit engine
compartzent airflow. (Refer to
"Smergency Equipment” in this section.)
The inlet bypass valves also are closed
when the engine brake switch is used.

Regime IIT Cooling Switch.

1-9), on the copilot's console, recelves
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ENGINE COMPARTMENT COOLING (rveica acs companmssm

REGIME | COOLING (UP TO BETWEEN MACH 0.45 TO 0.70) - AUTOMATIC

INLET BOUNDARY LAYER
."” orrLe  DIVERTER VALVE ACTUATOR BLEED DIVERTER VALVE
(OPERATED BY BLEED AIR) /
— ] I . | T g—
\ o \
@ r‘ _"- - == %:_ —
REGIME I COOLING s e
e - e
mmmm : = L G =
(Opens when ' HB S .
above B8 degree PRESSURE l
mark on quadrant) m——— COOLING SHROUD (ATTACHED TO ENGINE)
FUSELAGE SKIN
REGIME I COOLING (ABOUT MACH 0.45T0 2.9) - AUTOMATIC INLET BOUNDARY LAYER
INLET BOUNDARY LAYER BLEED CHECK VALVE (AFT)
BLEED CHECK VALVES ———— I_I ’
(FORWARD) ~
- e e -
- ) -
;3 : e - —_—
REGME I COOLING S '
e T T2 '—“: ~ —
- — . e~
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REGIME II COOLING {ABOVE ABOUT MACH 2. 9) - MANUALLY CONTROLLED

EXHAUST NOZZLE

f

REGME I CoOL™G

f

R e
e R R ——

(Opens when throttie
above 88 degree
mark on quadrant)
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_.0"——-.
REGME I COOLING ! = _'.‘2:.}.:\-17:'_ e
(SWITCE OFF OR ON) U
— —— MECHANICAL LINKAGE
EST8 OUTSIDE AIR E=S5S5 INLET BOUNDARY ——— ELECTRICAL CONNECTION
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Figure 1-M
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by each throttle, de-energize the
regime III cooling circuit for an engine
compartzent when the respective throttle
is positioned above the 88-—degree mark.
Moving the regime ITI cooling switch to
ON, when the throttles are below 88
degrees, first closes the inlet bypass
valves and then positions the inlet
boundary layer bleed air diverter valves.
This routes inlet boundary layer bleed
air between the engine and the shroud
and out the engine exhaust nozzle.

CAUTION
Do not move the regime ITI cooling
switch to ON at speeds below Mach
2.9, as the engine compartment may
become overheated, Below Mach
2.9, there is insufficient boundary
layer bleed airflow for cocling.

Moving the switch to OFF or moving the
throttles above 88 degrees de-energizes
the regime III cooling system and per-
mits regime IT automatic cooling.

CAUTION
Switch-over from regime III to re-
gime II cocling requires about L5
seconds before the throttles may
be moved above the 88-degree mark.

J An 2dditional regime ITT cooling switch *
(14, figure 1-9) on the copilot's com-
sole operates the same as the other
regime JIT cooling switch but only con-
trols the regime ITT circuit for engine
number 3.

ENGINE IGNITION SYSTEM,

Refer to the Confidential Supplement,
T.0. 1B-70(X)A-1.

THROTTLES.
Refer to "Engine Controls®™ in this
section.

GROUND START SWITCH.

Refer to "Engine Starting Syste=m" in
this section.

*Airplane AFE2-001

Changed 25 Jume 1965

AIR START SWITCH.

The two-position air start switch (20,
figure 1-7), on the center conscle, is
used to energize the ignition system for
air starts. The air start switch also

starts. The switch is mechanically
latched in the OFF position and must be
pulled out before it can be moved to ON.
When the switch is ON, power is supplied
to energize both circuits of the igni-
tion system on any engine that has its
throttle set at IDIE or above. (Essen-
tial ac bus power the high-
energy ignition circuit, and right pri-

:
i
;
5
;

ATZ START CAUTION LIGHT.

The air start caution light (5, figure
1-7) is on the center comsole. This

power sources or from an opera-
ting engine. The engines are not
equipped with starters because the
starting system permits the engine--
driven primary hydraulic system pumps on
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the accessory drive gearboxes to func-
tion as hydraulic motors during starting
to crank the engines. A single switch
in the crew compart=ent initiates the
starting system for all engines simul-
taneously; however, sclection of the
particular engine to be started and
arming of the individual starting system
requires the corresponding throttle to
be moved from OFF to IDLE. Once the
starting system for the selected

is engaged, the low energy (Li-joule
isnition system is energized and the
start cycle is controlled automatically
by a speed sensing switch that is
mounted on and driven by the gearbox.
When the start is initiated, the speed
sensing switch depressurizes the hydrau-
lic pumps normally driven by the engine
to reduce engine cranking lcads.

NOTE
To ensure adequate hydraulic pres-
for the hydrasulic

:
:
]

Recause both primary hydraulic systems
are independent of each other, with thes
prizary system No. 1 pu=ps driven by
engines 1, 2, 3, and the prizary systex
No. 2 pumps driven by engines L, 5, and
6, only the three engines on the saze
side can be started from a single
hydraulic pressure source. An external
hydraulic power source connection is
provided for each primary hydraulic
system. (See figure 1-37.) The hydrau-
lic power applied to either connection
is used to start the corresponding bank
of three engines. If primary hydraulie
pressure supplied by an operating engine
is used for starting, the other two
engines on the same side can be started

with this pressure.

A separate switch is used to energize

the ignition for air starts. This cir-
cult is independent of the ground start
circuit. (Refer to "Engine Ignition

Systemn” in this section.) There is mo
specific stop-start control; but the

starting cycle for any engine can be

shut down, if desired, by retarding the
corresponding throttle to OFF.

GROUND START SWITCH.

The two-position ground start switch (7,
figure 1-§), on the overhead panel, is
used to initiate engine ground starts.
The switch is spring-loaded from ON to
OFF and is effective only when the weight
of the airplane is on the gear. Holding
the switch momentarily at ON energizes
system and the low-energy
(4-3oule) ignition system of any engine
which has its throttle at IDLE. Power
from the right primary ac bus then is
supplied through a holding circuit to
the speed sensing switch on the acces-
sory drive gearbox of each engine being
started. The speed sensing switch then
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controls the starting sequence and auto-
matically shuts down the starting sys-
tem, de-energizes the ignition, converts
the prizary pump from the cranking to
the pumping mode and pressurizes the
hydraulic system when engine speed
reaches about 35% rpm. Fuel boost pumps
and cooling loop pumps are restarted
automatically when the start circuit is
de-energized. Although the starting
cycle is automatic after the momentary
actuation of the ground start switch,
the start can be aborted whenever

necessary by retarding the throttle to
OFF.

THROTTLES,

Pefer to "Engine Controls®™ in this
section.

AIR START SWITCH.

Refer to "Engine Ignition Syste=® in
this section.

ENGINE INDICATORS.
TACHOMETERS .

Six tachometers (8, figure 1-5), cne
for each engine, are on the center in-
strument panel. These instrucents are
mounted side by side, corresponding to
the respective engines. Each tach-
ometer shows engine speed in percent of
Military Thrust rpm, which is considered
100 percent. The main scale on the
tachoneter is not calibrated above 100
percent rpm and therefore does not show
the percent rpm for the take-off over-
speed condition. (Dial limit markings
include the overspeed range.) A sub-
dial, calibrated fro= O to 9 in cne
percent increments, permits a more
accurate reading of engine speed. Each
tacho=ster is powered by an engine-
driven tachometer generator in the
accessory pod of its respective engine.

EXHAUST TEMPERATURE GAGES.

The six exhaust temperature gages (9,
figure 1-5), one for each engine, are
arranged side by side on the center

instruzent panel, corresponding to the
position of their respective engines.
Each gage indicates turbine discharge
temperature in degrees centigrade.
Tezperature indications are obtained
from the thermocouples located aft of

systems use essential ac bus power, and
an "OFF" indication appears in a window
on the dial face when electrical power
is

Supplement, T.0. 1B-70(X)A-1A.

ENGINE IDENTIFICATION CAUTION LICHTS.

A placard-type engine identification
caution light (1 and 5, figure 1-7) is
illuminated simultaneously with the
engine oil pressure caution light or the
accessory drive system oil pressure
caution light to indicate the specific
location of either oil pressure failure.
The identification lights are on the
center consocle and

tification lights and the two oil pres-
sure (engine and accessory drive system)
caution lights should be {1luminated
before any engine is started if elec-
trical power is on the airplane. After
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each engine is started, and the engine
and accessory gearbox oil pressures are
adequate, the corresponding engine
identification light goes out.

NOTE
After the first engine is started,
the accessory drive syste=m oil
pressure caution light cores on to
show low oil pressure in any gear-
box only if the corresponding
throttle is above IDIE. However,
lack of gearbox oil pressure when
the throttle is at IDIE is shown
by having only an engine identi-
fication light come on.

ENGINE OIL PRESSURE CAUTION LIGHT.

THe placard-type engine oil pressure
caution light (1, figure 1-7), on the

nal electrical power is on the airplane.
After the first engine is started and

engine oil pressure is adequate, the
light goes out. During the starting
cycle of each of the other engines, the
light comes on when a throttle is moved
from OFF to IDIE and goes out when the
engine builds up adequate oil pressure.
(The engine identification light for
the engine being started goes out simml-
tanecusly wi engine oil pressure

pressure light comes on, the
affected engine must be shut down to
preclude engine damage and the light

placard-type overspeed
light (1, figure 1-7) is on the center
console. It is i1luminated by essential
ac bus power when the overspeed arming

lever is moved aft to the armed position.
INMumination of this light indicates
that the overspeed lockout stops in the
thrust control system have been disen-
gaged so that the throttles can be
advanced to the OVSP position. The
light goes out when the overspeed lever
is returned to its umarmed position.

ENGINE AND ACCESSORY DRIVE SYSTEM
GEARBOX VIBRATION INDICATORS.

The six vibration indicators (14, figure
1-3), cne for each engine-gearbox in-

stallation, are mounted side by side in
a panel on the pilot's instrument panel.

and accessory drive gearbox, permit
vibrations to be monitored for indica-
tions of mechanical umbalance or
deterioration. (Refer to "Engine -
Accessory Drive System Gearbox Vibration™
in Section VII.) Each vibration indi-
cator has two vertically moving pointers.
The right pointer is for the engine; the
left is for the corresponding accessory
drive system gearbox. The pointers of
each indicator are read against a
vertical scale that is calibrated im 10-
percent increments from O to 100 percent.
(Each 10-percent increment co
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A preflight check of the vibration indi-
cators can be made by using the test
button (17, figure 1-3), below the
indicators. When the button is pushed
before engine start, all 12 pointers
should read 75 percent. (The vibration
caution light should come on when the
test button is pushed.) The test button
also can be used for limited testing of
the indicating system during engine
operation. The record selector switch,
below the indicators, controls the
selection of vibraticn signals to the
flight test data system, and does not
affect indicator operation. (Refer to
"Flight Test Instrumentation®™ in Section
IV.) The vibration indicating syste=
receives power from the right primary
ac bus.

VIERATION CAUTION LIGHT.

The placard-type vibration caution light
(16, figure 1-3), on the pilot's in-
strument panel, comes on if the vibra-
tion of any engine or accessory drive
system is over 50 percent (5 mils
peak-to-peak). (The affected engine or
gearbox is identified from the vibration
indicator.,) If the vibration caution
light comes on during steady-state
overation, the applicable emergency pro-
cedures must be used to preclude damage
to the affected engine or gearbox.
NOTE

The master caution light does not

come on when the vibration caution

light is on.

The vibration caution light also comes
on when the vibration indicating system
test button is pushed. The light is
powered by the right primary ac bus.

Airplane AFE2-20T bas two neon
Bulb vibration caution lights
(13A, figure 1-3) instead of the
placard-type caution light.

ENGINE AFTERBURNER SYSTEM.

Refer to the Confidential Supplesent,
T.o- m‘mxh‘n-

Changed 25 June 1965

OIL SUPPLY SYSTEM.

Refer to the Confidential Supplement,
T.0. 1B-7T0(X)A-1A. .

ENGINE FLUID SELECTOR SWITCH.

Refer to "Engine Hydraulic System” in
this sectien.

ENGINE OIL TANK FLUID LEVEL INDICATOR
LIGHT.

The engine oil tank fluid level indi-
cator light (18, figure 1-12), on the

Fire protection is provided for each
accessory drive system compartment by

1-33
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the fire detection and fire extinguish-
ing systems. (Refer to "Emergency
Equipment™ in this section.) Each gear-
box is driven by its corresponding
engine through a power transmission
shaft. The shaft, which is driven fro=
the power take—off pad on the engine
transfer gearbox, permits fore and aft
relative motion between the engine and
the gearbox caused by temperature
differences. Roth ends of the shaft
have diaphragm-type joints which allow
for some misalignment of the gearbox
with the engine. A shear section in
the engine gearbox protects the engine
if the gearbox fails or if other over-
load conditions occurs.

Each accessory drive gearbox drives two
gearbox-mounted hydraulic pumps (a
primary hydraulic system pump and a.
utility system pump) and a gearbox-
mounted, centrifugally operated speed
switch which controls electrical cir-
cuits to provide automatic sequencing
of the engine ground starting cycle.
(Fefer to "Engine Starting Systes® in
this section.) In addition, No. 3 and
No. L gearboxes each drive an ac gener-
ator through a constant-speed drive unit.
The constant-speed drives convert the
variable engine-gearbox speed to a con-
stant 8000 rp= for proper ac generator
operation. (Refer to "Electrical Power
Supply Syste=m™ in this section.) GCear
trains in the gearboxes provide the
different drive speeds required by the
gearbox-driven accessories. For the

operation, two overrunning clutches in
the geartox provide automatic gear train
selection.

An oil reservoir mounted on each gearbox
supplies lube o0il for the co

gearbox assembly including the speed
switch, and where applicable, the con-
stant speed drive and the ac generator.
This cil also is used as an operating
fluid for the constant-speed drive.
Gaseous nitrogen pressurizes and inerts
each accessory gearbox and gearbox oil
system. (Refer to "Nitrogen Systems®
in this section.) The nitrogen in-
creases the useful life of gearbox oil
during high-temperature operation by
minimizing oxidation, and the pressure
augments the lube pumps to improve the
altitude performance of the gearbox oil
system. 0il from each gearbox flows

through an oil cooler that is cooled by
fuel in the airplane fuel supply system
cooling loop. (Refer to "Fuel Supply
Syste=® in this section.) O0il system
failure in any gearbox is indicated by
a caution light in the crew compartment.
(See figure 1-37 for accessory drive
gearbox oil specifications.)

CAUTION LIGHT.

The placard-type ADS oil pressure caution
light (5, figure 1-7), on the center con-
sole, comes on to show low oil pressure
in any ADS gearbox. (The affected gear-
box is i{dentified by sizultaneous 11lumi-
nation of an engine identification light.)
Vlthmmlwurontheurplme, the
ADS caution 1ight and all engine identi-
fication lights should be on before any
engine is started. After the first en-

of the other engines, the ADS light comes

IDIEnndpuoutmtlnouprum
of the corresponding gearbox is satis-
factory. (The engine identification

liﬂxttbrthemalnebetngltnrtdw
out when engine oil pressure and oil

pressure in the corresponding ADS gear.
box are adequate.) Illmmination of the
ADS caution light also may represent a
gearbox or power trans=ission shaft

MJm,orbuotnnmw-
zation system, The light is powered by

Changed 25 June 1965
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ENGIIE IDENTIFICATION CAUTION LIGHTS.

Refer to "Engine Indicators” in this
section.

ENGINE AND ACCESSORY DRIVE SYSTEM
GEARBOX VIBRATION INDICATORS.

Refer to "Engine Indicators” in this
section.
VIBRATION CAUTION LIGHT.

Refer to "Engine Indicators™ in this
section.

AIR INDUCTION CONTROL SYSTEM (AICS).

Air is supplied to the engines through
two separate variable-geometry inlets
below the fuselage. One inlet supplies
air for the three left engines, and the
other supplies the three right engines.
To —=iatain inlet efficiency during
supersonic flight, each has an adjust-
able toroat and a variable bypass sys-
tem. Tte adjustable throat consists of
three —ovable panels on the inboard
side of the inlet to change the throat
size from 58 inches wide to 19 inches
(depending on the schedule). The by-

only utility system No. 1 available.

Airplane AF62-207, also has twocontrol sys
texs for the inlets.The automatic systexz
permits only sutomatic operation of the
throat panels and bypass doors. It _uses
hydraulic powver from both utility syste=ms
No. 1 and 2 but will operate with only
utility systez No. 1 available. The
standby system permits manual control of
the throat penels and bypass doors. It
is powered by two electrical and two
hydraulic syste=ss and can function 1if
one electrical and one hydraulic system
is lost. The standby system has an
exergency function wherein the automatic
system is de-energized and the throat
panels and bypass doors are driven to
predetermined positions (throats to 39
inches and bypass doors full open).

For both airplanes, there is a capsule
mode of operaticn. When either the
pilot or copilot encapsulates and
actuates this mode of operation, the
throat panels and bypass doors are driven
to predetermined positions (throats to
39 inches and bypass doors full copen).
Inlet reaction upon decapsulation depends
on the sequence of encapsulation and de-
capsulation. (Refer to "Inlet Reaction
Upon Decapsulation™ in Section VII.)

During flight above Mach 2, it is de-
sirable for the shock wave to be posi-
tioned in the inlet to ensure high pres-
sure recovery and maximm engine thrust.
Also, if the shock wvave moves forward out
of the inlet (a condition known as "un-
start”™), engine thrust decreases and
engine flame-out can occur. To recover
fro= an "wnstart” condition, opening the
variable throat and bypass doors as re-
quired draws the shock wave back into
the inlet. Above airplane Mach 1.5,
pressure fluctuations called buzz can
occur in the inlets. This buzz can vary
from light to moderate. If the buzz is
prolonged, the inlet and/or engines can
be damaged. FNormal operation will be
restored by proper operation of both the

a fixed intake duct, with the bypass
dporscloudandthth_xwtﬂdaopen.

The air induction control syste=m sensors
and computers are air-cooled and pres-
surized automatically by a packaged dual
cooling system, using a gaseous and
liquid nitrogen heat sink. This self-
contained cooling package is in the aft
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weapons bay. The air induction control
system actuators are cooled by the land-
ing gear and drag chute compartzent
ethylene glycol/water cooling systes.
(See figure 5-5.) Caution lights and
indicators in the crew compartment indi-
cate any systez malfimction or ab-
normel operations.

The two-position air induction control
lmtenpwermtch (21, figure 1-9) on

OFF turms off the cooled components and
protects the components from damage in
failure

switch should be left at ON at all times
except when the AICS coolant caution

light co=mes on.
NOTE

The_air induction control syste=

The two-position duct performance switch
(27, figure 1-9), on the copilot's con-
sole, is used to provide inlet stability
during maneuvering flight. The switch
should be at NORM while manually con-
trolling the inlets, or during stable
flight vhen the inlets are controlled
autcmatically. If maneuvering flight is
anticipated and the inlets are being
controlled automatically, the switch
should be moved to LOW. This lowers
inlet efficiency by increasing the throat
width slightly. The switch should be
returned to NORM after stable flight has
been resumed. The duct performance
switch, vhich receives powver from the

right primary ac bus, is latched
mechanically at its LOW position and
zust be pulled out before it can be
moved to NORM,

THROAT MACH SCHEDULE MOIE SWITCHES.

The two throat Mach schedule mode
switches (1 and &, figure 1-10), one for
each inlet, are on the copilot's control
pedestal and receive power from the

right primary ac bus. The three- i
position switches are mechanically
latched at MAN and OFF and must be pulled
out before they can be moved. Moving the
switches to AUTO provides automatic con-
trol and hydraulic operation of the

The two throat Mach schedule manual con-

texz, both manual control wheels must be

referred to as “"updating.” The “updat-
ing” schedule is as follows: Between
Mach 1.7 and 2.3, use restart number 0;
between Mach 2.3 and 2.6, use restart
mumber 3; between Mach 2.6 and 2.9,
use restart mmber §;

Changed 25 June 1965
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Iabovo Mach 2.9, use restart mumber 9.
The wvheels control the throat panels only
vhen the throat Mach schedule mode
switches are at MAN. FRolling the vheels
forward towards INCR, moves the panels
Joutboard to decrease tbe throat width;
and rolling the wvheels aft towards ICR,
moves the panels inboard to increase the
throat width.

BYPASS DOOR MODE SWITCHES.

oo typess door mode switches (5 and 9,
figare 1-10), one for each inlet, are on
the copilot's control pedestal and
lreceiumrnuthedghtprinrync
bus. The three-position switches are
mechanically latched at MAN and OFF and
zmust be pulled out before they can be
moved. Moving the siwvtches to AUTO
provides automatic control and hydraulic
operation of the respective bypass doors.
Moving the switches to MAN permits manual
control of the doors with a mamual con-
trol vheel for each inlet. Moving the
switches to OFF locks the master cylinder
to prevent erratic operation and also
provide an anchor point for the standby
system linkage. The OFF position is used
whenever the standby system is required.

BYPASS DOCR MANUAL CONTROL WEEELS.

Two bypass door manual control wheels (6
and 7, figure 1-10), cne for each inlet,
are on the copilot's control pedestal and
[ receive over from the right primary ac
bus. The wvheels are marked on the side
with reference numbers that represent
Inmdreds of square inches. (For example,
reference mumber 8 represents 800 square
inches bypess area.) The reference
mz=bers increase as the wheels are rolled
aft towards OFEN. Folling the vheels
forward towards CLOSE decreases the
reference mmbers. Restart numbers (3,
6 and 9) on the rim of the wheels are
restart positions used to restart the
inlets at various speeds. During auto-
matic operation of the air induction
control systes, both mamual control
vheels must be maintained at the proper
restart nmsber depending on the airplane
This is referred to as "updating.”
The "updating™ schedule is as follows:
below Mach 2.6, use restart mumber 3;
between Mach 2.6 and 2.9, use restart
oumber 6; above Mach 2.9, use restart
mmber 9. The wheels control the bypass
doors only wvhen the bypass door mode

Changed 25 June 1965

swvitches are at MAN., Folling the wvheels
forward towards CIOSE, closes the bypass
doors which moves the shock wave forward
in the inlet. Folling the vheels aft to-

wards OFEN, opens the bypass doors vhich
moves the shock wvave aft in the inlet.

THROAT MACH SCHEDULE STANDY SWITCHES.

The two throat Mach schedule standby
swvitches (32, figure 1-5), one for each
inlet, are on the copilot's instrument
panel and receive powver from the right
primary ac or essential ac bus. Each
three-position switch is spring-loaded to
the center (OFF) position. BHolding
either svitch at INCR or DECR elec-
trically positions the control linkage

doors. Moving the switch to CLOSE closes
the bypass doors which moves the shock
wvave forward in the inlet and moving the
switch to OFEN copens the bypass doors
wvhich moves the shock wave aft in the
inlet. The OFEN position also will stop
inlet buzz. Releasing the switch to the
center (OFF) position stops the bypass
doors at the position wvhere the teh is
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BYPASS DOOR STANDEY SYSTEM SELECTOR
SWITCHES.

The two three-position bypass door stand-
by systez selector switches (5, and 31,
figure 1-5), one for each inlet, are on
the copilot's instrument panel and re-
ceive power froz both the right primary
ac bus and the essential ac bus. The
switches are mechanicelly latched at OFF
and must be pulled out before they can be
moved from OFF. Moving the switch to
PRIMARY selects the right primary and
essential ac busses and the bypass door
electrical controls powered by these
busses. Moving the switch to ALTERNATE
selects a duplicate set of bypass door
electrical controls powered by these
busses. The switch, normally set at OFF,
is moved first to PRIMARY in case of a
malfinction requiring the standby syste=.
However, in case of a mlfunction of the

Moving the switch to OFF,
when using the standby switches, centers
the electrical actuator. The switch must
be at OFF wvhen in the automatic mode to

indicated is accurate to within 30 square
inches. The indicators are electrically
powered by a synchro transforzer on the
respective bypass door linkage. :

THROAT MACH SCEEDULE INDICATORS.

Two throat Mach schedule indicators (2,
figure 1-5), one for each inlet is on
the copilot's instrument panel. Each
indicator gives a relative indication of
throat size, by showing the airplane
Mach mmber required for the particular
throat width. The indicators are elec-
trically powered by a synchro trans-
forzer on the respective throat panel
linkage.

INLET PRESSURE RATTO GAGES.

Two inlet sure ratio gages (5 and 33,
figure 1-5), one for each inlet, are on
the copilot's instrument panel and
indicate the ratio of inlet static pres-
sure to pitot pressure. The gages are
powered by the right primary ac bus. In

let efficiency. An increase in pressure
ratio reading indicates forward movement
of the shock wave. A decrease in reading
indicates aft movement of the shock wave.

AIR INDUCTION CONTROL SYSTEM COOLANT
CAUTION LIGHT.

The air induction control system coolant
caution light (5, figure 1-7), on the
center console, is powvered by the
essential ac bus. This placard-type |
light comes on to show "AICS COOL" in
case of a failure or malfimection of
either the primary or secondary cooling
systems for the air induction control
systez. The operation of this light when
the master caution light is pressed
determines which system of the cooling
system bas failed. If pressing the
master caution light puts out the AICS
coolant caution light, only the primary

not put out the coolant caution light,
both systems bave failed. (Refer to "Adr
Induction Control System Emergency
Operation” in Section IIT.)

Changed 25 June 1965
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THROAT POSITION INDICATOR-OUT CAUTION
LIGHTS.

Tvo placard-type throat position indi-
cator-out caution lights (5, figure 1-7),
one for each inlet, are on the center
console. The lights are powered by the

Jessential ac bus and come on to show "LI
or RH THROAT INDICATOR" in case of a
failure of the respective throat Mach
schedule indicator.

INLET UNSTART CAUTION LIGHTS.

Four placard-type duct unstart caution
lights (1 and 5, figure 1-7), two for
each inlet, are on the center console.
The lights are powered by the right
primary ac and essential ac busses. Both
lights come on if the shock wave moves
forward out of the respective inlet. Each
light associated with a given inlet is
controlled by a separate unstart sensor
syste=. If one sensor syste= or its
light fails, the other light still will
come on vhen an unstart condition
develops. Opening the bypass and de-
creasing the throat Mach schedule after
the unstart caution light is on will

The lights are inoperative vhen
both throat Mach schedule indi-

. cators are at Mach 2.17 or less.
Anytime one or both throat Mach
schedule indicators are at Mach
2.17 or above, the lights will
be operstive.

THROAT PANEL EXTENTED CAUTTON LIGHTS.

Two placard-type throat panel extended
caution lights (5, figure 1-7), cae for
each inlet, are on the center console.
J e 1ights are powered by the essential
ac bus. The lights come on to show "IH
or RE THROAT PNL EXTENIED" wien the
respective throat Mach schedule
is more than Mach 2.17,
1

Four placard-type buzz caution lights (1
and 5, figure 1-7), two for each duct,

Changed 25 June 1965

are on the center console. The lights
are powered by the right primary ac and
essential ac busses. Both lights come
on if a buzz condition is detected in the
respective inlet. Each light associated
with a given inlet is controlled by a
separate buzz sensor systea. If one
sensor syste=m or its light fails, the
other light still will come on vhen a
buzz condition develops. Opening the
bypess doors, or reducing airspeed will
help to eliminate the buzz, and the

light will go out after about 15 seconds []
delay.

BYPASS DOOR-OPEN CAUTION LIGHTS.

Two placard-type bypess door-open caution
lights (1 and 5, figure 1-7), cne for
each inlet, are on the center console.

The lights are powered by the right

DOOR OFEN" when the respective bypass
doors are open below Mach 0.5 and below
8,000 feet.

AIR INDUCTION CONTROL SYSTEM CONTROLS
AND INDICATORS - ATRPIANE 207.

ATR INDUCTION CONTROL SYSTEM PACKAGE
POMER SWITCH.

Except for the fact that it does not have
a spring-loaded guard, this switch (254,
figure 1-9) is the same as on Airplane
AFE2-001. (Refer to "Air Induction Con-
trol System Controls and Indicators -
Airplane AFE2-001" in this section.)

DUCT PERFORMANCE SWIICH.

The three-position duct performance
switch (15, figure 1-10) on the copilot's

1-39



1-%0

T.0. 1B-TO(X)A-1

The LOW position should be selected in
anticipation of engine shutdowns, unusual
flight maneuvers, and when disturbance of
inlet airflow could be expected by such
conditions as stor= fronts, turbulent air
conditions, or passage of another air-
craft. The switch receives pover from the
right primary ac bus. It is latched mech-
anically ot its IOW position and must be
pulled out before it can be moved to
NORM or HIGH.

AICS MODE SWITCHES.

The two AICS mode switches (15 and 17,
figure 1-10), ocne for each inlet, are on
the copilot's instrument panel. They
receive power from the essential ac bus
or right primary ac bus. Moving the
swvitches to AUTO provides automatic
operation of the throat panels and bypass
doors. With the switches at STBY, the
penels and doors must be manually con-
trolled. Moving the switches to EMER,
causes the throat panels and bypass doors
to move to predetermined, fixed positions
(throat panels to 39 inches and bypass
doors full open.) The switches are
mechanically latched at EMER and must be

bypass doors. Movement of the doors
toward open causes the shock wave aft in
the inlet. Movement of the doors toward
close causes the shock wave to move
forvard. Bcleasing the svitches to the
center (OFF) position stops the bypass
doors at the position vhere the switches
ore released. Moving the svitches also
changes the bypass area indicators to
show the totzal area of the bypass door
openings. The switches are spring-
locaded to the center position.

ESCAFE CAPSULE THROTTLE RETARD
BUTTONS.

Refer to "Engine Controls” in this
section.

THROAT TRIM POMER SWITCH.

The throat trim power switch (264,
figure 1-9) is on the copilot's console.
With the switch at ON, power is available
to the throat height trim adjustment con-
trols. The switch receives power from
the right primery ac bus.

THROAT “EICHT TRIM CONTROLS.

The throat height trim controls (25A,

figure 1-9 and 25, figure 1-10), one for
ezch inlet, are on the copilot's console.
Each control has a trim indicator, trim
control kmob, and trim control knob lock.
Each indicator will read from +00 to #45

knobs can move the throat panels a
maximm of & inches either side of the

1-10) is a push-button type switch with

Changed 25 June 1965
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integral light located on the copilot's
instrument panel. During automatic
operation of the AICS, the light will
coze on and read "AICS RESET" vhen an
unstart or buzz condition develops in
either inlet. If a buzz conditiom
develops below Mach 2.0, the affected
inlet will shift froa fixed bypass con-

elicinate the buzz. If a buzz or um-
start condition develops above Mach 2.0

These indicators (1 and 3, figure 1-5)
are the same as on Airplane AF62-001.

1B-To(X)A-1

INLET PRESSURE RATIO GACE.

For flight test purposes, this airplane
has only a left inlet pressure ratio
gage, which is the same as on Airplane
AF62-001. (Refer to "Air Induction Con-
trol Systeam Controls and Indicators -
Airplane AF62-001" in this section.)

AIR INDUCTION CONTROL SYSTEM COOLANT
CAUTTION LIGHT.

This light (5, figure 1-7) is the same
as on Airplane AP62-001. (Refer to
"Air Induction Control System Controls
and Indicators - Airplane AFE2-001" in
this section.)

INIET UNSTART CAUTION LIGHTS.

These lights (1 and 5, figure 1-7) are,
with one exception, the same as on
Adirplane AF62-001. The exception is that
the lights are inoperative when the
throat Mach schedule indicators are at
Mach 2.06 or less. (Refer to "Air
Induction Control System Controls and
Indicators - Airplane AF62-001" in this
section.)

THROAT PANEL EXTENDED CAUTION LIGHTS.

These lights (5, figure 1-7) are the saze
AFP62-001. (Refer to "Air

1-k0oa
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THROAT PANEL EXTENDED CAUTION LIGHTS.

Two placard-type throat panel extended
caution lights (5, figure 1-7), one for
each inlet, are on the center console.
The lights are powered by the essential
ac bus. The lights come on to show "LH
or RH THROAT PNL EXT" when the respective
throat panel position is 50 inches (21
inch) or less (throat Mach schedule
indicator is more than Mach 2.11) and the

airplane speed is below Mach 0.7.

sare r function as one tank. Fuel
transfer is mamually and automatically
sequenced. All fuel is transferred to
tank No. 3, which is the sump tank, for
delivery to the engines. Indicators

are provided for monitoring the fuel

transfer sequence. The boost pumps

supcly the fuel to the engines from the
tank No. 3. A cooling loop in the fuel
supply systex uses fuel as a cooclant for

plied to .the fuel tank vent space by
the fuel pressurization and inerting
system to provide positive fuel tank
pressures within structural limits. The

could cause autoignition of the fuel
vapors. The vent system prevents ex-
cessive build-up of tank pressures.

Toe fuel tanks are serviced by single-
point refueling. (Refer to "Single-
point Pressure Refueling System" in
Section IV.) Fuel specifications are
shown in figure 1-37, and fuel quanti-
ties are shown in figure 1-15,

FUEL MANAGEMENT SYSTEM.
The fuel management system automatically

controls the operaticn of the fuel
transfer system to maintain the airplane

center—of-gravity within limits, and
supplies fuel quantity indications.
Fuel control modules and capacitance-
typetuakmitssunandstopthemel
transfer pumps in a predetermined EER
quence and operate the fuel sequence
and gquantity indicators.

manual selection of the transfer pu=ps
in case of failure of the autcmatic
operation. Operation of the quantity
indicating portion of the syste=m can be
tested by a switch on the instrument
panel.

FUEL TRANSFER SYSTEM.

A1l fuel is transferred
(supunk)bythenaltmferq-
two or more hydraulically driven fuel
transfer pu=ps to supply

No. 3. With a full fuel
any throttle out of OFF starts
transfer pumps in tanks No. 2 and 6
when the fuel transfer pump switches
are at AUTO. COperation of the fuel
tnnsferpmpeint.bempsruqm
is controlled automatically by the fuel
mansgezent system or manually controlled
by fuel transfer pump switches on the
instrument panel. Manual control of the
fuel transfer pump switches overrides
the automatic operation. (See figure
3~7 for proper fuel transfer sequence.)
Two fuel level control valves in tank
No. 3 control the flow of fuel into this
tank. The upper fuel level control valve
(preset at the fuel level of tank ¥o.3)

Cmd?‘jm’Sﬁs
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FUEL QUANTITY DATA

REFER TO CONFIDENTIAL SUPPLEMENY, 7.0. IB-M(X)A-1A

b o i Y

Figere +-B
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FUEL SUPPLY SYSTEM

AIRPLANE AF82-001
FUEL QUANTITY TOTAL FUEL FUEL TANK SEQUENCE
INDICATOR QUANTITY INDICATOR
TEST SWITCH INDICATOR
FUEL Tasm SEDLENCE
. - - < e N
Fut. o @
EMPTY TS ums @
FUEL QUANTITY
SELECTED FUEL
TANK QUANTITY
INDICATOR AND
SELECTOR KNOB |&

LN

* Although tank No. 5 is not used, this
module is retained to maintain proper

readings on the fuel indicators
= WIRE BUNDLE - (©) FUEL QUANTITY TANK UNIT -_
E3M ENGINE FUEL SUPPLY ] CHECK VALVE
mrmmxm;n 55} THERMAL RELIEF VALVE
% NO. 1 PRIMARY EYDRAULIC PRESSURE © LEVEL CONTROL SHUTOFF VALVE
Ml NO. 2 PRIMARY EYDRAULIC PRESSURE ﬁ’m-ormmmmvun
SS5% NO. 1 UTILITY HYDRAULIC PRESSURE
mmmm NO. 2 UTILITY EYDRAULIC PRESSURE HYDRAULICALLY POWERED FUEL PUMP
ZXXX HYDRAULIC RETURN ("B"-BOOST: “T~ - TRANSFER)
— ELECTRICAL CONNECTION ﬁ DUAL LEVEL CONTROL VALVE PILOT
--— MECHANICAL LINKAGE -2t

Figure 1-16 (Sheet 10of 4)

Changed 25 Jun> 1465
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FROM PUMP
! SWITCH

L FROM FUEL
CONTROL
[ MODULES

A fuel shutoff valve
TO ENGINE TO ENGINE TO ENGINE opens when each TO ENGINE TO ENGINE TO ENGINE
NO.1 NO.2 NO.3 throttle is advanced NO.4 NO.S NO.§

from OFF. g leas-1A

Figure 1-16 (Sheet 2ol 4)
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FUEL SUPPLY SYSTEM

AIRPLANE AF62-207

FUEL QUANTITY TOTAL FUEL FUEL TANK SEQUENCE
INDICATOR QUANTITY INDICATOR
INDICATOR -
<

1

SELECTED FUEL
TANK QUANTITY
INDICATOR AND

SELECTOR KNOB |¢

| B B ]
EL TANK PUMS
. / O~
0000~
s a2 8 |OFF
N O R ['
SEQUENCE NERRER
INDICATOR 124567 8
CIRCUIT BREAKER 0
MODULE TRANSFER
1 PUMPS
: FROM
FUEL CONTROL 4 TANK
MODULE (TYPICAL) 5 UNITS
3
7
8
SUMP FUEL
LOW
SUMP TANK LOW FUEL
CAUTION LIGHT
== WIRE BUNDLE (O) FUEL QUANTITY TANK UNIT
BN ENGINE FUEL SUPPLY =] CHECK VALVE
COOLING LOOP FUEL = e
Zzz
% NO.1 PRIMARY HYDRAULIC PRESSURS & LEVEL CONTRCL SHUTOFF VALVE
Wil NO. 2 PRIMARY HYDRAULIC PRESSURE u’m-omamrmmnvuvx
558 NO. 1 UTILITY EYDRAULIC PRESSURE
—— HYDRAULICALLY POWERED FUEL PUMP
NO. 2 UTILITY HYDRAULIC PRESSURE -
ZXXX HYDRAULIC RETURN CB7-ROOSE TH-TRANAFER)
—— ELECTRICAL CONNECTION ﬂ DUAL LEVEL CONTROL VALVE PILOT
--- MECHANICAL LINKAGE et

Figure 1-16 (Sheet 3 of 4)

-44 Changed 25 June 1965
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r fuel level contrcl valve. A cau-
light in the crew compariment comes
whenever the fuel level in tank No.

s below a preset level. Fuel

the forward tanks camnot flow

the upper fuel level contreol
However, fuel from the aft tanks
through either of the fuel
control valves, with flow normally
through the upper fuel level con-
valve,

I

FUEL CONTROL MODULES.

measuring device for that tank. This
module, receiving signals from the tank
units, provides fuel quantity indica-
tions and automatic control of the fuel
management system. The modules are
mounted in the fuel control units in the
electronic equipment compartment. (See
figure 1-17.)

Each module has half of the tank unit-
module bridge circuit and half of the
indicator-module bridge circuit. Both
of these bridge circuits =must be
balanced to show the correct reading on
the fuel quantity and sequence indi-
cators.

A change of the fuel level in any tank

indicator-module bridge circuit which
then is rebalanced so the indicators
show the correct reading. All bridge
circuit rebalancing is automatic.

the indicated fuel quantity.

The fuel transfer pumps in tanks No. 1,
2, Lk, and 8 are automatically started

and stopped at intermediate fuel levels
switches in the fuel control modules.
switches operate solencid control
ves that control the hydraulic power
the transfer pumps. In addition,

i-ﬂ'

§§

the module for tank No. 3 incorporates
a switch to automatically turn on the
sump fuel low caution light at a pre-
determined setting. Three adjustments
(marked "E", *T", and "F") on the top
front of each module are used to cali-
brate each module during initial in-
stallation by the ground crew. An indi-
cator on the front of each fuel control
module shows the approximate percent of
fuel re=maining in the co

tank. Also, marks on the indicator
bezel show where the transfer pumps are
turned on. Each fuel tank unit has two
independent sensing elements (identified
as circuits I and II) either of which
can be selected by a tank unit selector
switch on the front of each fuel control
module. This switch
circuit will be used in the

and defuel ac bus power to its module
and respective tank units.

Spare fuel control modules for tanks
No. 1, 2, 3, 4, and 5 are carried in the
fuel control units to permit replacing
a faulty module during flight. (See
figure 3-8 for module replacement.)
These spare modules are calibrated by
the ground crew to match the module they
replace and require no further adjust-
ment.

NOTE
The fuel control modules must not
be adjusted during flight, as in-
correct sequencing or fuel gquantity
indication will ocecur.

A fuel segquence indicator circuit breaker

power switch module, mounted in one of
the fuel control units, supplies
essential fuel and defuel ac bus power

Changed 25 Jume 1965
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FUEL CONTROL UNITS AND
FUELCONTROL MODULES

(IN ELECTRONIC EQUIPMENT COMPARTMENT)
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to the fucl sequence indicator circuit
in both the fuel control modules and
the fuel sequence indicator.

FUEL TRANSFER PIMPS.

system, primary or
from the No. 1 or No. 2 utility hydrau-
lic system. A single hydraulic syste=
failure can cause the loss of only half
the number of transfer pumps in any
tank.

Electrical power from the primary or
essential fuel and defuel ac busses is
used to actuate the sclenocid control
valves of the hydraulic motors. These
control valves open or close in response
to signals from the fuel control module
to start or stop the transfer pumps at
intermediate fuel levels,

Automatic control of the transfer pumps
is provided by the fuel management

system or mamual control is provided by
the fuel transfer pump switches on the

within a specific tank are controlled by
the respective fuel transfer pump
switch. The transfer pumps are started
automatically in sequence by the fuel
management system when the fuel transfer
pu=p switches are at AUTO (provided by
hydraulic power is available) and any
throttle is advanced from OFF. The
transfer pumps in tanks No. 1, 2, &,
and 8 are stopped and restarted auto-
matically at intermediate fuel levels
in the proper sequence by the fuel

pu=ps continue to run until twrned off
by the corresponding fuel transfer pump
switch.

CAUTION
If the fuel transfer pumps ars not
tumed off when the tank is o=pty,

pu=p damage may occur,

During ground test operations, the
transfer pumps can be tested by the fuel
pump selector and test switch on the
ground test panel in the electronic
equimment compartment. (Refer to "Fuel
Pump Test System" in this section.)

Changed 25 June 1965
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COOLING FUEL LOCP.

The cooling loov in the fuel tanks uses
fuel as a heat sink to remove heat from
various fluid systems and for control of
the fuel tank pressurization and inert-
ing system control package. (See figure
1-18.) Fuel for the cooling loop is
delivered by the fuel boost pumps from
the engine fuel supply line to the two

:
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the cooling loop pumps

E
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regulator valves, and heat from the fuel

is used to change the liquid nitrogen
into a gas. (Pefer to "Fuel Tank Pres-

loop flows through a fuel-cooling heat
exchanger before returning to the
engine fuel supply line. This heat ex-
changer (water boiler) uses water from
the air conditioning and pressurization
system to cool the heated fuel in the
cooling loop. (See figure L-1.) The
exchanger keeps the temperature of the
cooling loop fuel below 260°F. Water
flow through the heat exchanger is con-
trolled by throttle position and is
modulated according to coocling loop fuel

temperature. The water control circuits
are engaged only when the throttles for
three engines on either side, or all six
throttles are in the IDLE to below

MIN A/B range. This permits water con-
trol valves to cpen so that when the
temperature of the incoming coocling loop
fuel is about 2L0°F water flows through
the heat exchanger in proportion to fuel
temperature, with maximum water flow
becoming available when the fuel te=-
perature is about 255°F. During after-
burner overation, however, the fuel flow
is sufficient to keep the fuel cocl, and
the water to the heat exchanger is shut
off.

With hydraulic pressure and electrical
power available, the cocling loor pumes
are started when any throttle is ad-
vanced from OFF to IDLE. However, to
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COOLING FUEL LOOP

TANK

i e NO.1
| FUEL TANK PRESSURIZATION]

ZZZL COOLING LOOP FUEL '

BN ENGINE FUEL SUPPLY = PRESSURE SWITCH

Z=x NO.1 PRIMARY HYDRAULIC PRESSURE —— ELECTRICAL

MU NO. 2 PRIMARY HYDRAULIC PRESSURE CONNECTION ‘mw“m"‘w‘.‘,"vz’m‘m

SXX HYDRAULIK RETURN -—-- MECHANICAL =

T WATER LINKAGE ~=r SHUTOFF VALVE

== STEAM OVERBOARD [ RELIEF VALVE :6;

~ TEMPERATURE PROBES ] CHECK VALVE COOLNG LOOE FuMP

* Refer to "Environmental Systems™ In Section IV. 5-To-1-88-11

Figure 1-18

1-48
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FUEL FILTER.

A1l fus]l supplied to the enginss passes
through a single filter element. Filter
element bypass valves maintain fuel flow
to the engines if the filter element
becomes clogged. In addition, each
engine has fuel filters.

FIRE WALL FUEL SHUTOFF VALVES.

An slectric-motor-driven (essential ac
bus) fire wall shutoff valve is in the
fuel line to each engine. Each valve is
controlled by the position of its cor-
responding throttle. Advancing the
throttle from OFF opens the shutoff
valve, and retarding the throttle to
OFF closes the shutoff valve. The
shutoff valve also closes when the cor-
responding fire warning light/engine
shutdown button is pressed. (Pefer to
"Emergency Equipment” in this section.)

NOTE
After a fire waming light/engine
shutdown button is pressed (which
closes the corresponding fuel shut-
off valve), the throttle of the
affected engine must be moved to
OFF to preclude the reopening of
the valve if a second fire waming
light /engine shutdown button is
pressed.

The firewall fuel shutoff valves re-
ceive electrical power from the essen-
tial ac bus.

THERMAL RELIEF VALVES.

A thermal relief valve in each engine
fuel inlet line is located between the
fire wall fuel shutoff valve and the
engine. The relief valves prevent
excegsive line pressures due to heating
of the fuel after an in-flight emergency
or normal ground engine shutdown. The
valve in No. § engine inlet line
relieves excessive pressures into tank
No. 5. On Airplane AF62-001, all other
valves relieve back into the lines, and
on Airplane AF62-207, the other valves
relieve the excessive pressures into
tank ¥No. 5.

Changed 25 June 1965

FUEL TANK PRESSURIZATION AND INFRTING
SYSTEM.

The fuel tank pressurization and inert-
ing system automatically regulates the
supply of nitrogen used to pressurize
the fuel tanks and maintain the inert
condition of the deaerated fuel. The
system alsc maintains fuel transfer
inlet pressures, provides tank
R e T ier s ooy
boil-off during flight. Cooling loop
fuel is used for operation of the pres-
surization and inerting system which is

1-53
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which are connected in parallel and are
filled at a single-point filler con-
nection. (See figure 1-37 for nitrogen
specifications.) An indicator in the
crew compartment indicates the amount

nitrogen pressure or quantity is low, or
if the fuel vent space pressure is low.

When the cocling loop pumps start oper-

condition of the fuel that was achieved

rises above atmospheric pressure, the

nitrogen regulator valve closes, stop-
ping the flow of nitrogen to the heat

exchanger, If the fuel tank pressure

increases above atmospheric pressure by
a preset amount, the overboard vent

cverboard through the overboard vent
valve. A check valve in the overbocard
vent line prevents cutside air from
entering the fuel tanks through the open
vent valve. 0 '

Two negative tank pressure relief valves
in the overboard vent line admit air
directly into tank No. 1 to prevent ex-
cessive negative tank pressures i{f the
pressurization and inerting syste=m fails
to supply sufficient gaseous nitrogen to
the fuel tanks. A positive tank pres-
sure relief valve, also in the over-
board vent line, prevents excessive tank
pressures if the overboard vent valve
fails to open.

FUEL SUPFLY SYSTEM CONTROLS AND INDI-
CATOES .

FUEL TRANSFER PUMP SWITCHES.

The seven fuel tank pump switches (28,
figure 1-4), one for each tank (except
tank No. 3), are arranged horizontally
on the copllot's instrument panel. Each
switch is nusbered to correspond with a
tank, and controls the operation of the
transfer pumps in the respective tank.
NOTE

The fuel transfer pusp switch

for tank Fo. 5 is inoperative

on Airplane AF62-001. i
When the switches are at AUTO, the fuel
management system automatically controls
the fuel transfer pu=ps in a predeter-
mined sequence. Moving a switch to ON,
provides mamual control of the fuel

Changed 25 June 1965
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pu=ps, they must be subsequently re-
turned to the AUTO position at the end
in pro-

of the sequence step which was
re

FEFUELING VALVE SWITCHES.

Refer to "Single-point Pressure Refuel-
ing Systea™ in Section IV.

FUEL QUANTITY INDICATOR TEST SWITCH.

The fuel quantity indicator test switch
(22, figure 1-L), on the copilot's in-
strument panel is used to test operation
of the total fuel quantity indicator,
the selected tank fuel gquantity indi-
cator, the fuel control modules, and the
fuel sequence indicator. When the
switch is actuated, it checks all three
indicating systems and fuel control
modules simmltaneously. The test swdtch
is spring-lcaded from FULL and EMPTY to
the center (OFF) position. The switch
substitutes a given capacitance into the
circuitry. When the switch is held in
the FULL or EMPTY position, the indi-
cators should drive towards full or
empty indications, depending on the test
position selected. Because tank No. 5
[ is not used on Afrplane AF62-001, strip
5 on the fuel sequence indicator remains
black (indicating an empty tank), and the
selected tank quantity indicator will
show zero fuel quantity when the tank
No. 5 position is selected on this air-
Plane. When the switch is released to
OFF, the indicators should retwrmn to
their original readings. If the indi-
cators do not move or return to their
previous setting, the indicating syste=
is faulty. The test switch circuit
receives power from the right primery de
bus

TOTAL FUEL QUANTITY INDICATOR.

The total fuel gquantity indicator (26,
figure 1-4), on the copilot's instru-

capacitance-type tank units in all of

Changed 25 June 1565

the tanks. The signals fro= the tank
units are integrated by the fuel control
modules to provide an indication of
total fuel. The indicator is powered
by the primary fuel and defuel ac bus.
To the right of the counter are two
adjustzents, labeled "E" and *F", for
adjusting the indicator for installation
errors during maintenance and initial
installation. Operation of the total
fuel quantity indicator can be checked
by the fuel quantity indicator test
switch. (Refer to "Fuel Quantity Indi-
cator Test Switch” in thls section.)

SELECTED FUEL TANK QUANTITY INDICATOR
AND SFLECTOR KNOB.

The selscted fuel tank quantity indi-
cator (27, figure 1-4), on the copilot's
instrument panel, is a digital-type
counter calibrated in hundreds of
pounds. When the rotary selector knob
below the indicator has been set for
one of the individual tanks, the fuel
quantity in that tank is displayed on
the indicator to the nearest 100 pounds.
Because tank No. 5 is not used on

Air-
plane AP62-001, the selected tank quan- I
tity indicator will read zero at the M.
5 position on this airplane. ft or
right ving tanks (6L, 68, 7L, TR, 8L, and
ER) may be selected individually.

5
s

if fuel has started to transfer froz the
tank selected.
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The indicating system is powsred by the
essential fuel and defuel ac bus. The
fuel quantity indicator signals origi-
nate in capacitor-type sensing units in
each tank. The capacitance is con-
tinuously measured, calibrated, and con-
verted to a fuel quantity reading on the
indicator by the fuel control modules.
Operation of the selected tank quantity
indicator can be checked by the fuel
quantity indicator test switch. (Refer
to "Fuel Quantity Indicator Test Switch"
in this section.)

FUEL TANK SEQUENCE INDICATCR.
The fuel tank sequence indicator (29,

figure 1-4), on the copilot's instru-
ment panel, is used to monitor the

to right throughout the fuel sequence.
(Fuel transfer sequence is shown in
figure 3-6.) Four black dash marks at
the top of the white strips make it
possible to cbserve initial movement of
strips 1A, 24, 54, 5, 6, 7, and 8A. The |§
tape strip for tank No. 3 is white with
black diagonal strips. This strip also
shows black as the tank empties. The
tape strip for tank No. 3 moves up and
down as fuel level in the tank varies.
At the top left of this strip is a

green rarker which represents the normal
range of strio movenent between the high
level control valve and the low level
control valve. The vertical strip for
tank No. 3 will not drop below the

green marker unless the automatic se-
quence fails or until all cther tanks
have emptied. Operstion of the fuel
tank sequence indicator can be checked
by the fuel quantity indicator test
switch. (Pefer to "Fuel Quantity Indi-
cator Test Switch™ in this section.)

Signals for the fuel tank segquence indi-
cator originate in the capacitance-type
tanks units in each tank. These signals
are continuously swmed and converted to
fuel tank sequence indications by the
fuel control modules. The sequence
indicator circuit breaker power switch
rodule (in the electronic equipment
compartment) supplies power from the
essential fuel and defuel ac bus to the
fuel tank sequence indicator.

FUEL PUMP SHEUTOFF SWITCH.
The two-position fuel pump shutoff switch

The nitrogen quantity indicator (19,
figure 1-3), on the copilot's instrument
panel, indicates the quantity of fuel
inerting liquid nitrogen in the storage
containers. A button test switch
(20, figure 1-5), below the indicator,

Changed 25 June 1965
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is used to test operation of the indi-
cator. When the button is pressed, the
indicator pointer should rotate counter-
clociodse towvards £ (e=pty). When the
button is released, the pointer should
return to its previocus setting., If the
pointer fails to move or does not retum
to its previcus setting, the indicating
system is faulty. The nitrogen quantity
indicator and test button receive power
from the essential ac bus. -

FUEL INERTING CAUTION LIGHT.

The placard-type fuel inerting caution
~ light (5, figure 1-7), on the center

the fuel vent space pressure is low, or
if the liquid nitrogen quantity is low.
If the light comes on, it will be neces-
sary to reduce speed, if Mach 2.4 has

been exceeded, and maintain altitude for

a sufficient time to decrease the vent
space temperature to a safe limit before
A

SUMP TANK LOW FUEL LEVEL CAUTION LIGHT.

This placard-type caution light (5,
figure 1-7), on the center conscle,
comes on when the fuel level of the No.
3 (sump) tank has dropped to 21,000
pounds. The light also indicates a fuel
sequence malfinction if fuel is not

Changed 25 June 1565

transferring to the No. 3 tank and total
fuel remaining is zore than 21,000
pounds. The light is powered by the

sssential ac bus,

COOLING LOOP FUEL PUMP CAUTION LIGHTS.

Two placard-type cooling loop fuel pump
caution lights (1, figure 1-7), one for
each cooling loop pump, are on the
center console. When either of the
cooling loop fuel pumps fails, the
corresponding caution light i1luminates.
The lights are powered by the essential
fuel and defusl ac bus,
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FUEL TANK PUMP SELECTOR SW4TICH NO. 1.

The 12-position fusl tank pu=p selsctor
sviteh mumber 1 (8, figure 1-12) {s en
the ground test panel in the electronic

TRANS position of the selector
l switch is inoperative on this
airplane.

FUEL TANK PIMP SEIECTOR SWITCH NO. 2.

The 12-position fuel tank pump selector
switch mumber 2 (9, figure 1-12) is on
the ground test panel in the electromic
equipment compartment and selects the
fuel transfer pumps to be checked in
tanks No. 6 through No. 8. Before the
selector switch mumber 2 will operate,
selector switch mmber 1 =ust be at its
SELECTOR §O. 2 position. Turning the
JJselector switch to any of the marked
positions, and bolding the fuel pump test
switch at either of its test positions

j
g
:
’
R
:
¥
8

maintenance operations by a push button
(5A, figure 1-12), on the ground test
panel, next to the gage. Proper :
operation of the gage is indicated by
counterclockwise movement of the gage
pointer when the test button is held in,
and the return of the pointer to its
previous setting when the button is

ELECTRICAL POWER SUPFLY SYSTEM.

not have a storage battery. -
ac generators supply 2L0/L) t
E.%_-eela ,mpar-,

permits the application of power to the
complete electrical system for ground
operations, and another receptacle is
used when electrical power is needed
only for towing, fueling, or defueling.

WARNING
The high voltages generated and

power is on the airplane, proper
precautions must be taken to avoid

contacting a "hot®™ wire or exposed
terminals or camections.

Changed 25 June 1965
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Immmmmm.

The electrical viring routed through the
fuel tanks or other critical areas is
installed in metal conduits with insu-
lated liners baving a copper conductor
laminated between two sections. If a
wire becomes exposed because of abrasion
or chafing, the conduit fault sensing
system gives an indication of the fault
before the wire shorts to the metal
conduit or allows sufficient time for
protective devices to fumction. Two neon
bulbs in the electronic equipment com-
partment, one for the master power and
one for the external powver feeder
Junction, indicate a faunlt. A switch
for testing the conduit fault sensing
system indicator lights is located below
the bulbs. (The fault sensing syste=z is
basically an indicating syste= for
maintenance personnel and is powvered by
the right primary ac bus.)

PRIMARY AC GENERATING SYSTEM.

The primary ac generating syste=m con-
sists of two €0 kva ac generators; one
is driven by the Bo. 3 engine-driven
accessory drive gearbox and the other by
the No. 5 engine gearbox. Each generator
is nounted on and driven by a gearbox-
mounted constant-speed drive. The

By R
to 115/200 volts ac and
then delivered to the airplane system

busses.) The minimm generator cut-in

speed is about 58% engine rpm.

operating in parallel; however, each
generator and its controls can operate
as a single generating system. The
generators are protected from abnormal
operating conditions by generator con-
trol and protective circuits and by
feeder fault sensing systems. A faunlty
generator is rexoved automatically from
the bus power feeder and the remaining
good primary generator can supply power
to both bus power feeders. (Refer to
"AC Fower Distribution™ in this section.)
Temporary overvoltage or undervoltage
faults that take the generator "off the
line™ will be automatically reset by an
automatic cycling reset circuit. The
automatic reset circuit will cycle
the faulty generator three times in an

Changed 25 June 1965

attezpt to clear the fault. If the
fault is not cleared after the third try,
the reset circuit locks the affected
generator off the bus power feeder and
de-energizes the generator.

CONSTANT-SPEED DRIVES.

Because most electronic equipment re-
quires a constant ac frequency, each
prizmary ac generator is driven by a
constant-speed drive (CSD) which main-

tain: the generator at a constant 8000
rpm throughout the range of various
engine speeds. (Pefer to "Accessory

Drive System (ADS)" in this section.)
One constant-speed drive is mounted on
and driven by each of the inboard (No.

3 and No. L) engine accessory drive

a hydraulic transmission controlled by
an electromechanical governor.
this speed control and the wvoltage
regulator, the averags load of cne
generator will not be more than 3 kva
greater than the other generator when
they are operating in parallel. The
constant-speed drive contains two
governors, the basic governor and the
1imit governmor. HNormal output speed
control is maintained by the basic
governor. Any possible malfinction re-
sulting in output overspeed or under-
speed is controlled or limited by the
limit govermor.

EMERGENCY AC GENERATOR.

The hydraulically driven 10 kva emer-
ac gensrator supplies 3-phase,
115/200-volt, LOO-cycle ac power to the
essential ac bus if the left prizmary
ac bus power is not available as the
result of a malfinction in the primary

generating system.
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The emergency generator is driven by a
hydraulic moteor using No. 2 utility
hydraulic system pressure. A switch in
the crew compartment permita automatic
or selective operation of the emergency
generator. When the emergency generator
is on, the essential ac bus is auto-
matically disconnected from the left
prizmary ac bus. If the left primary ac
bus is inoperative, the emergency
generator control circuit is cocpleted
and the emergency generator autczati-
cally supplies electrical power to the
essential ac bus cnly. A relay, pro-
viding a one-second delay, permits the
ezergency generator to attain the re-
quired operating speed before assuxming
control of the essential ac bus. As a
back-up, another relay provides a five-
second delay to ensure that the exer-
gency generator has reached normal
operating speed if the cne-second delay
relay should fail, If the primary
generating system has again assumed the
electrical load, the emergency gemerator
will remain on the essential ac bus for

tion of the emergency ac generator.

AC POWER DISTRIBUTION.

The ac power supplied by the primary
generators is delivered to the busses by

power feeder is powered by the No. 3
generator; the right bus power feeder is
powered by the No. 4 generator.) During
norzal operation, both generators oper-
ate in parallel through two bus-tie
contactors. The bus-tie contactors are
in series and comnect the two bus power
feeders to permit paralleling the
generators or to permit one generstor to
supnly power to both bus power feeders
if one generator fails. Also the bus-
tie contactors provide a means of
splitting the busses should a bus fault
occur on one bus. A fault on either
primary bus power feeder during parallel
operation of the two primary generators
causes the bus-tie contactors to open
and split the busses. When the bus-tie

—
contactors are open and th primary J
generators are operating, each generator
uil.lmpp];mron];toiueom -
ing bus powver feeder. When the busti
contactors open, a caution light in the
crev cozpartment is illuminated.

The 250/516 volts ac power is g=nerated
to reduce the conductor weight of the
bus power feeders to the two
transformers (left and right) in the
electronic equipment compartment. The
step-down transformer output is 115/200
volts ac and is divided into several
load busses to permit the separstion of
generator loads in case of nonparallsl

LEFT PRIMARY AC BUS.

The left primary ac bus receives its

power from both the No. 3 and L gener-
ators when the bus-tie contactors are
closed. If the bus-tie contactors

open because of a fault, the bus will
be powered by the No. 3 generator. The
left primary ac bus is energized when
external power is connected. It camnot
be powered by the emergency generator.

RIGHT PRIMARY AC BUS,

The right primary ac bus can be powared
fro= both the No. 3 and L generators or
external power when the bus-tie con-
tactors are closed. If the bus- I
tie contactors open because of a
fnnlt,t.h-huﬁﬂlbcpowtqt.ho
No. 4 generator. The right

(s
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ESSENTIAL AC RUS.

In nor=al coperation the essential ac

bus receives power (primary generator or
external source) from the left primary
ac bus. However, when the emergency
generator is operating, the essential

ac bus is autocmatically transferred from
the left primary ac bus to the emergency
generator.

GROUND TOW AC BUS.

The ground tow ac bus furnishes power
to those ac electrical circuits neces-
sary for ground towing. This bus is
energized by power (primary generator or
external source) from the right primary
ac bus or by external ground tow or

tow ac power is applied, the ac tow bus-
is automatically disconnected from the

right primary ac bus.

PRIMARY AND ESSENTIAL FUEL AND DEFUEL
AC BUSSES,

The primary and essential fuel and de-
fuel ac busses are energized by power
(primary generator or external source)

the erratic displays of the horizontal
situation indicators. (Refer to
"Erratic Operation of the Attitude
Director and Horizontal Situation Indi-
cators” in Section IV.)

DC_POWER DISTRIBUTION.
RICHT FRIMARY DC BUS.

The right primary dc bus receives 28-
volt dc power from the right primary
transformer-rectifier which is connected
to and converts the ac from the
right primary ac bus. (The right pri-
mary dc bus cannot be powered by the
emergency generator.) A caution light
indicates loss of voltage on the right
primary dc bus,

ESSENTIAL DC BUS.

The essential dc bus receives 28-volt
dc power from the essential transformer-
rectifier which is connected to and
converts the ac power from the essential
ac bus. Loss of de woltage is indicated
by illumination of a caution light.

GROUND TOW DC BUS.

The ground tow dc bus furmishes power to
those dc electrical circuits necessary
for ground towing. This bus is ener-
gized by power (primary generator or
external source) from the essential dc
bus or by external power through the ac
and dc power receptacle, When external
ground tow power, or fuel and defuel
power is applied, the tow dec bus is
discomnected automatically from the
essential dc bus,

ELECTRICALLY OFERATED EQUIPMENT.
See figure 1-15.

EXTERNAL AC ELECTRICAL POWER RECEPTACIE.

Access to the extermal ac power re-.
ceptacle is through an access door on
the bottom of the airplane next to the
No. 3 accessory drive system compart=ent.
(See &, figure 1-37.) When externmal ac
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ELECTRICAL POWER DISTRIBUTION

(FUNCTIONAL FLOW DIAGRAM)
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Figwe 1-15 (Sheet 10f 2)
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power is connected to the airplane, all
electrical busses (ac and dc) are
energized, provided the ground air con-
ditioner is supplying cooling air flow
or the recirculating fan switch is ON.
The external ground power mnit supplies
115/200-volt ac power to a step-up
transformer which increases the voltage
to 2.0/L16 for transmission by the
generator feeders to the step-down
transformers in the electronic equip-
ment compartment. After No. 4 engine is
started, No. L generator parallels the
external electrical power source. When
the No. L generator is up to cut-in
speed (engine rpm about 58%), extermal
electrical power is automatically re-
moved from the power transmission
feeders. Extermal electric power cannot
power the airplans bussas if the busses
are being supplied by the airplane
generating systex,

CAUTION
Electrical equipment cocling must be
maintained during external power
operation.

External electric power must be supply-
ing the airplane busses to permit the
external hydraulic power to supply the
airplane hydraulic systems. When exter-
nal power is applied, either of the two
feeder fault neon indicators is
illuminated if a faunlt disconnects either
Prizmery generator from the electrical
busses by its related differential
protection system. (The two feeder
fault indicators, one for each primary
generator system, are on the right side
of the electronic equipment compartment.)
If an unbalanced electrical condition
occurs in the extermal power feeder sys-
ten, the feeder fault circuit for the
No. 3 generator automatically removes
the external power from the airplane
busses.

EXTERNAL AC AND pC ELECTRICAL POWER
RECEPTACLE.

The ac and de external powsr receptacle
supplies 115/200-volt ac power and 28-
volt dc power for ground towing, fueling,
and defueling operations. The re-
ceptacle is on the left landing gear
strut door. (See 18, figure 1-37.) The
ground tow power unit supplies ac and
dc power through the receptacle to the

tow ac and dc busses only. When the
fuel and defuel ground power unit is
supplying power through the receptacle,
the tow ac and de busses, and the pri-
EAry and essential fuel and defusl
busses are energized.

CIRCUIT BREAKERS AND FUSES.

The ac and dc electrical distribution
circuits are protected by push-to-reset,
trip-free circuit breakers. This type
of circuit breaker, after being tripped,
requires a cooling period before it can
bt;'%etér&e 2;:"“ breakers are in
ec e paent compartment.

(See figure 1-20.) Fuses are used for
protection of individual phases of some
lightly loaded 3-phase ac circuits. The
fuses also are in the electronic equip-
ment compartment.

ELECTRICAL POWER SUPFLY SYSTEM CONTROLS
AND INDICATORS.

Changed 25 June 1965
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BUS-TIE CONTACTOR OVERRIDE SWIICH.

The three-position bus-tie contactor
override switch (20A, figure 1-3), is on
the copilot's console. If a faunlt has
opened the bus-tie contactors (bus-tie
open caution light on), and one primary
generator is still on the line, the
override switch can be used to close the
contactors so that the remaining genera-
tor will power both bus feeders. The
switch should be beld momentarily at the
3 GEN position 1f the No. 3 generator is
operating; the & GEN position is used
when the No. & generator is the remaining
good generator. The override switch,
which is mechanically latched in the OFF
position and must be raised before it
can be actuated, is spring-loaded to OFF
from each of the other positions.
Nor=ally, the switch should be used only

Changed 25 June 1965

if the contactors were cpened because of
a known fault, such as shutdown of an
engine (No. 3 or §) or a generator. The
override switch must not be used to
close the bus-tie contactors if both
generators are coperating.

EMERGENCY GENEPATOR SWITCH.

The three-position eme generator
switch (8, figure 1-6), on the overhead
panel, controls operation of the hydrau-
lically driven emergency ac generator.
The switch is mechanically latched in
the AUTO position, and it must be pulled
out to be moved to either the ON or OFF
vositions. When the switch is at AUTO

1-604/1-6C
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(normal position), the emergency
generator remains off the line as long
as the left primary ac bus is energized.
If this bus power fails, the emergency
generator then is engaged automatically
to power the essential ac bus.

NOTE
A one-second delay relay, with a
five-second delay backup relay,
allows the emergency generator to
come up to the required speed be-
fore being applied to the essen-
tial ac bus.

If left primary ac bus power is restored
while the switch is at AUTO, the emer-
gency generator is shutdown automati-
cally

NOTE

A five-second delay relsy keseps
the emergency generator in control
of the essential ac bus for five
seconds after left primary ac bus
power is restored. This prevents
the emergency generator from
cycling on and off in response to
voltage fluctuations of the left

primary ac bus.

Moving the switch to ON disconnects the
left primary ac bus fro=m the essential
ac bus, and engages the emergency
generator to power the essential ac bus.
The OFF position keeps the emergency
generator off the line by interrupting
the voltage regulator field control.
When the switch is at either OFF or at
AUTO (emergency genmerator not on), the
valve hydraulic flow (No. 2
utility system) to the generator drive
motor is energized closed. However, a
bleed-flow of hydraulic pressure is
maintained through the closed valve for
slow rotation of the generator. If the
emergency generator switch is moved to
ON, or if the left primary ac bus fails
when the switch is at AUTO, the control
valve is de-energized and opens to
supply full hydraulic pressure to the
generator drive motor.

AC VOLTMETER AND VOLTMETER PHASE AND
BUS SELECTOR SWITCHES.

The ac voltaster (37, figure 1-3) on the
pllot's instrument panel indicates the

voltage of each phase of ths sssential
ac, the right primary ac, or the left
prizmary ac bus. The voltmeter indica-
tion is determined by the setting of.the
bus selector switch (40, figure 1-3) and
the phase selector switch (39, figure
1-3), which are adjacent to the volt-
meter. The voltages indicated are line
voltage of the selected phase,

PRIMARY GENERATOR-OUT CAUTION LIGHTS.

Two placard-type generator-out caution
lights (1, figure 1-7), cne for each
gearbox-driven primary generator, are on
the center conscle. If primary gener-
ator output is not available, the cor-
responding generator-out light is
11luminated by essential ac or right
prizmary ac bus power. If an overvoltage
or undervoltage has taken the generator
=off the line,” the generstor reset

161
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CIRCUIT BREAKER AND FUSE PANELS (Typical)

IN ELECTRONIC EQUIPMENT COMPARTMENT

(LOCATOR DRAWINGS SHOW CIRCUIT BREAKER PANEL IDENTIFICATION NUMBERS)
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PRIMARY DC BUS-OUT CAUTION LIGHT.

The placard-type primary dec bus-out
caution light (1, figure 1-7), on the
center console, comes on when there is

the right primary ac bus. If the right
primary ac bus fails, the light is
powered by the essential ac bus.

BUS-TIE OPEN CAUTION LIGHT.

mm:m-tmbm-uoopmuutinn
light (1, figure 1-7), on the center
console, is powered by the right primary
or the essential ac bus. The light
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essential ac bus; when the switch is at
its RH BUS position, these circuits are
trmterndtothorlghtpd.nubu.
!hoadtehissarmam,

and should not be moved to RH BUS unless
essential ac bus power is not available.

* Adrplane AF62-001

EMERGENCY BATTERY-INVERTER SYSTEM.#
— e T IWERIER OIOTEM.

Emergency electrical power for thrust
contrel, shutting down the engines,
raising the wing tips, and wheel brake
control is supplied by a 28-wolt dry-
charged nickel cadmiwm emergency battery
and inverter system. (See figure 1-21.)
The battery is in a deactivated state
until needed. The battery is activated
by firing a squib in the battery to re-
lease the electrolite for the battery.
After the battery is activated (which
requires 3 to 5 seconds), on, dc power
is supplied to the battery inverter and
is available for engine shutdown and
wheel brake control. The exergency
battery dc power is converted to 115-
volt, L0O-cycle, three-phase ac power
by the battery inverter for alternate
throttle control and for the wing tip
ezergency-up circuits.

when the battery inverter is powered.
When the =mergency battery-inverter is
turned on, relays are energized by the
battery to transfer the circuits of the
equirment to be operated, from their

Mansad A Tiwa 105C
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EMERGENCY BATTERY-INVERTER SYSTEM

(AIRPLANE AF82-001)

6-VOLT 28-VOLT
DRY-CELL o

o TO WING TIP
=t == = EMERGENCY-UP
2 —wr ACTUATORS
——e ®—=— FROM RIGET
PRIMARY i
AC BUS
| WING TIP EMERGENCY-UP
™ SWITCH
ALTERNATE (ON GROUND TEST PANEL
THEROTTLE IN ELECTRONIC
SWITCHES

-7 1-34-10

Figure 1-21



T.0. 1B-70(X)A-1

decrease to IDLE), and to the wing tip
emergency-up circuits. The switch also
can be used to turmn off the battery in-
verter to conserve battery power when
it is not required after the battery
has been activated. The switch is
safety-wired in the OFF position.

ENGINE SHUTDOWN AND WHEEL ERAKE ARMING
SWITCH.

The two-position arming switch (16,
figure 1-9), on the copilot's console,
is mechanically latched at OFF and must
be pulled out before it can be moved to
ARMED. Moving the switch to ARMED after
the emergency battery is activated and
battery-inverter switch is ON, provides
28-volt dc power for brake control, and
enables the alternate throttle switches
to be used to shut down the engines.
The positioning of this switch does not
effect emergency battery power to the
battery inverter.

CAUTION
To preclude inaavertent engine
shutdown when using the alternate
throttle switches, Lhe engine shut-
down and wheel brake arming switch
must not be at its ARMED position
in Night.

BATTERY INVERTER INDICATOR LIGHT.

The battery inverter indicator light
(6, figure 1-4), on the copilot's in-
strument panel, is a neon bulb powered
by the battery inverter. The light
comes on after the emergency battery is
activated to show that the battery
inverter is powered and on the line.

HYDRAULIC POWER SUPPLY SYSTEMS.
_—

The hydraulic systems (figure 1-22) con-
sist of two independent prizary systems
systems No. 1
and No. 2) and two independent utility
systens (identified as utility systems
No. 1 and No. 2). The hydraulic system
pu=ps are driven by and mounted on the

gearboxes. The primary hkydraulic pumps
also operate as hydraulic motors for
starting the engines. (Refer to

"Engine Starting Systes™ in this sec-
tion.) Each of the four separate
hydraulic systems is powered by three
pumps arranged so that primary system
Ko. 1 and utility system No. 1 are
driven by engines 1, 2, and 3, and pri-
mary system No. 2 and utility system
No. 2 are driven by engines 4, S5, and
6. Failure of one primary system, one
utility syste=m, or of any three pumps or
engines will not csuse a loss of hy-
draulic power essential for safe flight
and landing. The normal overating
pressure range of the system is 3800 psi
to L200 psi. A hydraulic pressure gage
is provided for each independent power
system, and a status indicator is pro-
vided for each pump. Each of the four
hydraulic systems has its own separate
reservoir and associated nitrogen
pressurization system. A heal exchanger
in each reservoir uses cooling loop fuel
to cool the hydraulic fluid returned
fro= the various systems. (Pefer to
"Fuel Supply System” in this section.)
Some hydraulically powered systems are
supplied simultancously by primary sys-
te=s Jo. 1 an” No. 2 or utility systems
No. 1 and No. 2 while others have a se-
lector valve to permit manual selection
of the paralleling system. (See figure
1-22.) Although the No. 1 and No. 2
systems may serve the same units, there
is no direct intercomnection of the two
syste=s,

The hydranlic ground power wnit comnnec-
unmmfomxﬂofthaln.qu

drive system compartment. Four self-
filling,

cannot supply the airplane hydrau-
lic system unless external electric
power is on the airplane electrizal

Changea 30 November 106k

[ -



T.0. 1B-70(X)A-1

HYDRAULIC PUMPS.

Hydraulic power is supplied by four
individual hydraulic systems, with three
pu=ps in each system. Twelve pu=p
status indicators, one for each hydrau-
lic pump are in the crew compart=ment.
One primary system pump and one utility
system pump are mounted on and driven by
each of the engine-driven accessory
drive gearboxes. Pumps for primary
syste= No. 1 and utility system Fo. 1
are driven by gearboxes No. 1, 2, and 3;
andpupaforprinqmt-lo.zmd
utility system No. 2 are driven by
gearboxes 4, 5, and 6. Each pumping
syste= supplies the pressure require-
ments at all engine speeds. The pumps
are the positive displacement type with
a variable output. The normal operating
pressure range is 3800 psi to 4200 psi.
The pumps are cooled and lubricated by
the circulating hydraulic fluid. Each
pumping system has a master pump and
two slave pumps. The master pumps for
both systems are on engines No. 2 and 5.
The master pump supplies the contimuous
demand of the system, and the slave
pu=ps operate at no flow until the
capability of the master pump has been
exceeded. When the capacity of the
master pump is exceeded, the output of
the two slave pumps automatically be-
comes available to meet the additional
demands. However, the two slave pumps
may not_share the additional lcad
equally, as the output of these pumps
can vary. The engines are started with

Changed 30 Novezber 196% 1-T2a/1-728
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powver umit connected to the primary sys-
tem on the same side as the engine being
started (No. 1 system left side, No. 2
systea right side) or from an operating
engine on the same side. (Refer to
"Engine Starting Syste=" in this section.)

HYDRAULIC PRESSURE GAGES.

The pressure in each of the four hy-
draulic systems is indicated on four
individual gages (11 and 12, figure 1-5)
on the center instrument panel. The
pressure gages are povered by the
essential ac bus. The gages are cali-
brated in 500 psi increments from O to

switches (104, and 10D, figure 1-5) are
on the center instrument panel. Each
indicator shows the fluid level in either
of two hydraulic reservoirs according to
the setting of the adjacent indicator
selector switch. The left indicator
shows the primary systea No. 1
reservoir fluid level wvhen the left
selector switch is at PRI 1, and shows
the utility system No. 1 reservoir level
when the switch is at UT 1. The right
indieator shows reservoir fluid level in

readings above or below the 100 percent
mark can occur as the result of normal
operztional demands on the respective
systen. A center-pivoted bar joins the
T30 selector switches and causes a
diagonal movement of both switches when
either is moved. Tiis prevents
simltaneous selection of fluid level
indications for both primary or both
utility systems. EHowever, if such a
selection is necessary, the switch bar
can be pulled off its pivot pin to permit
unrestricted movement of the selactor
switches. The hydranlic reservoir fluid

*Afrplane AP62-001

. T T - e e

level indicator system is powered by the

right primary ac bus.
HYDRAULIC SYSTEM SEIECTOR SWITCH.

The hydraulic system selector switch (19,

figure 1-12) is on the ground test panel
in the electronic equipment compartment.
The 8-position selector switch is used
to check hydraulic reservoir fluid
level*, hydraulic reservoir nitrogen
bead pressure®, and engine hydraulic-
accessory drive system gaseous
nitrogen quantity. The PRI SYS NO. 1,
PRI SYS NO. 2, UT SYS NO. 1, and UT SYS
NO. 2 positions are used for checking
the hydraulic systems*; the NO. 1 ADS
BOTTIE, NO. 2 ADS BOTTLE, and NO. 3 ADS
BOTTIE positions are used for checking
ADS gaseous nitrogen quantity. The
selector swiich receives power from the
essential and right primary ac busses.
When the selector switch is moved to
OFF, the hydraulic reservoir fluid level
indicator* and the gaseous nitrogen
quantity indicator stay at the last set-
ting, and the reservoir nitrogen head
pressure gage® goes to O.

GASEOUS NITROGEN QUANTITY INDICATOR
IEST SWTICH.

Refer to "Nitrogen Systems" in this
section.

HYDRAULIC EESERVOIR FIUID LEVEL INDI-
CATOR. *

The hydraulic reservoir fluid level
indicator (1, figure 1-12), on the

shows the fluid level in each of the
four hydranlic reservoirs, depending on
t.hesettingotthehydrauncmte-s
selector switch.
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HYDRAULIC POWER SYSTEMS | FrOM PRIMARY SYSTEM -

UTILITY SYSTEM NO. 1 AND PRIMARY SYSTEM NO. | SHOWN NO. 2 RESERVOIR

(Utility System No. 2 and Primary System No. 2 are identical
except they are driven by gear boxes No. 4, No. 5 and No. §) = aee - Jnnrg u\m('\..,dﬁ

-.-.—.\ g I‘....__.-
RESERVOIR FLUID LEVEL "t;?' @ 3
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25§ DRAG CHUTE DOOR AND LOCK*{

EMERGENCY AC GENERATOR DRIVE ‘l@ o Nor daiaiie of hofeiic goriion of fheos Systoms.
refer to respective system schematic.
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GASEOUS NITROGEN QUANTITY INDICATOR.

Refer to "Nitrogen Systems™ in this
section.

HYDRAULIC RESERVOIR GASEOUS NITROGEN
HEAD PRESSURE CACE.

Refer to "Nitrogen Systems® in this
section.

HYDRAULIC PUMP STATUS INDICATORS.

The electromechanical hydraulic pump
status indicators (6, figure 1-7), are
grouped together on the center conscle,
and actuated by the essential ac bus.
There is a separate indicator for each
hydraulic pusp in both the No. 1 and
No. 2 primary and utility hydraunlic
systems, The indicators show green
when the respective hydraulic pump
pressure is normal. If the pump pres-
sure is either too high (above 4650 + O
- 100 psi) or toc low (below 2600%150
psi), the respective indicator shows
yellow and causes the master caution
light to come on. (A high-pressure
condition also can be noted on the
pressure gage.) However, if the pump
pressure returns to normal, the indi-
cator will show green again and the
master caution light will go out. The
indicators are arranged to represent
the puzps on each engine, i.e. the two
indicators at the left side of the
panel represent pu=ps on engine No. 1
and the two indicators at the right of
the panel represent pumps on engine
No. 6; the other indicators between
represent the pumps on the other re-
spective engines.

the respective engine, will change to

the start must be sborted as there is
a malfunction of the start control sys-
tem.

NITROGEN SYSTEMS.

LIQUID NITROGEN SYSTEM.

Refer to "Fuel Tank Pressurization and
Inerting Syste=" in this section.

CASEOUS NITROGEN SISTEMS.

NITROGEN SYSTEMS FOR DRAG CHUTE AND
LANDING GEAR COMPARTMENT COOLING SYSTEM

AND ENGINE HYDRAULIC AND ACCESSCRY DRIVE -

SYSTEMS.

Three separate gaseous nitrogen systems
automatically supply nitrogen gas to

pressurize and inert the accessory drive

gearbox lubricating systems, the engine

hydraulic systems, AICS electric motors,

and the coclant tank for the drag chute
and landing gear cozpartment cooling
systez. The nitrogen supply bottle No.
1 is in No. 1 accessory drive system
compartment, bottle No. 2 in No. 5
accessory drive system compart=ment, and
bottle No. 3 in No. 6 accessory drive
systea ccmpartaent. Bottle No. 1
supplies nitrogen to the engine hydrau-
lic reservoirs on engines No. 1 and &
and to the accessory drive gearboxes in
compartments No. 1 and L. Bottle Fo. 2

supplies the engine hydraulic reservoirs

on engines No. 2 and 5, the accessory

drive gearbox in compartments No. 2 and
5, and the coclant tank. Bottle No. 3

supplies the engine hydraulic reservoirs
on engines No. 3 and 6 and to the acces-

sory drive gearbox in compartments No.
3 and 6. Pressurizing the accessory
drive gearboxss and engine hydraunlic
systems prevents cavitation of the sys-
te= pumps. Inerting the systems extends
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the life of the system fluids at high
operating temperatures. Pressurizing
the liquid coclant tank prevents pre=a-
ture boiling of the liqui4i coolant in
the reservoir and lines during a mis-
sion. The loss of nitrogen system No. 2
could result in overheating of the land-
ing gear and drag chute compartments.
The loss of any of the three nitrogen
systems could cause loss of two gear-
boxes and their associated accessories
and sluggish engine reaction to changes
in thrust settings resulting from poor
exhaust nozzle action. Fecause the
engine hydraulic systems and the elec-
trical power generating systems are not
supplied by one cosmon nitrogen supply,
failure of one nitrogen system camnot
result in complete electrical or hydrau-
lic power loss, or cause a reduction in
performance of all engines. The three
nitrogen systems are filled at a single-
point filler valve forward of the No. 2
accessory compartment. The nitrogen
quantity of each bottle is indicated
selectively by a gage on the ground test
panel in the electronic equioment com-
partment. (See figure 1-37 for gaseous
nitrogen specifications.) Satisfactory
performance of the electrical, hydrau-
lic, accessory drive and engine systems
indicates sufficient nitrogen suooly.

HYDRAULIC RESERVOIR NITROGEN SYSTEPS.

Four separate gaseous nitrogen syste=ms,
one for each hydraulic reservoir, pro-
vide a head pressure of 150 to 185 psi
in the reservoirs to maintain a positive
supply of hydraulic fluid to the pumps,
.and to prevent oxygen contamination of
the fluid, Nitrogen is supplied to each
reservoir from an individual supply
Brottle. Individual filler valves, for-
ward of the No. 2 accessory drive system
Jcompartment, are provided for each of
the four supply bottles. Kitrogen relief

valves prevent over-pressurization of the

the reservoirs, and check valves prevent
interflow between systems after servic-
ing. The quantity in each system is
shown by an indicator on the ground test
panel in the electronic equipment com-
partment. The pressure in each system is
Jjsbovn by an indicator on the ground test
panel in the electronic equipment com-
Jjpartzent®, and one in the crew cospart-
meat. Gaseous nitrogen specifications
are shown in figure 1-37.

*Adirplane AFE2-001

Changed 25 June 1965

GASEOQUS NITROGEN SYSTEMS CONTROLS AND
INDICATOSS.

HEydraulic Systems Selector Switch,

Pefer to "Hydraulic Power Supply
Systems™ in this section.

Gaseous Nitrogen Quantity Indicator
Test Switch.

The two-position gaseous nitrogen
quantity indicator test switch (4,
figure 1-12) is on the ground test

panel in the electronic equipment com-
partment. This switch, which is spring-
loaded to OFF, is used to test the
gaseous nitrogen quantity indicator when
the hydraulic systems selector switch is
not at OFF. Holding the indicator test
switch at TEST causes the pointer to
move towards O, and when the switch is
released to OFF, the pointer should
return to its previous reading. The
test switch receives power from the
right primary ac bus.

¢ Reservoir Head Pressure
Selector Switch.

The 5-position reservoir head pressure
selector switch (10C, figure 1-5), on
the center instrument panel, selects
vhich hydraulic system reservoir nitro-
gen head pressure vill be shown on the
nitrogen bead pressure gage. When the
switch is at PRI 1, PRI 2, UT 1, or UT 2
the gage shows the head pressure in the
corresponding reservoir.

Hydraulic Reservoir Gaseous Nitrogen
Head Pressure Gages.

Two hydraulic reservoir head pressure
gages (2, figure 1-12 and 10B, figure
1-5), cne on the ground test panel in-
the electronic equipment compartment®
and one on the center instrument panel,
show the nitrogen pressure in each of
the four hydravlic reservoirs, depending
on the setting of the hydraulic syste=ms
selector switch in the electronic equip-
ment compartment or the reservoir head
pressure selector switch in the crew
compartment, respectively. The selsyn-
type gages are calibrated from 0 to 250
psi in 10 psi increments, and are
powered by the right primary ac bus.

1-T7
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Gaseous Nitrogen Quantity Indicator.

The gaseous nitrogen quantity indicator
(3, figure 1-12) is on the ground test
panel in the electronic equipment com-
partment. The indicator shows the per-
centage of gaseous nitrogen in each of
the four hydraulic reservoir nitrogen
head pressure storage bottles or in each
of the three ADS nitrogen system storage
bottles, as selected by the hydraulic
systems selector switch. The quantity
indicator is calibrated in 10-percent
graduations and is powered by the right
primary ac bus.

FLIGHT CONTROL SYSTEM.

The flight controcl system mechanically
controls full-powered hydraulic
actuators to position the twin rudders,
a movable canard, and two elevons. (See
figure 1-23.) The elevons are on the
trailing edge of the wing outboard of
the engines and are segmented to reduce
spanwise bending effects. Pitch control
is provided by symmetrical movement of
the =levons with simultaneous movement
of the canard. Use of both the elevons
and canard maintains control effective-
ness relativ constant throughout the
speed range. (The canard is more ef-
fective than the elevons at high speeds:
the elevons are more effective at low
speeds.) Foll control is provided by
differential movement of the elevons.
The rudders move about a diagonal hinge
line. Directional stability at high
speeds is improved by the folding wing
tips. Flaps for use during take-off
and landing are on the trailing edge
of the canard. (Refer to "Wing Tip
Fold Systea™ and "Canard Flap System”®
in this section.)

Conventional rudder pedals and column-
mounted control wheels are provided for
the pilot and copilot. Control move-
ments mechanically reposition hydraulic
control valves at the control surface
actuators. These valves then direct
hydraulic pressure to the actuators
which move the surface, As the surface
reaches the selected position, a
follow-up mechanisa automatically re-
turns the control valves to neutral,
shutting off the hydraunlic flow to the
actuators. Hydraulic pressure to the
flight control system is supplied
simultanecusly by the independent No. 1
and No. 2 primary hydraulic systems.
(Refer to "Hydraulic Power Supply Sys-
tems™ in this section.) Each elevon
segment has two individual actuators,
one powered by the No. 1 primary .
hydraulic system, the other by the No. 2
primary hydraulic system. The actuator
control valves of each elevon are
mechanically intercomnected for simul-
taneocus operation of the actuators. The
canard has two separate tandem actuators
and each rudder has a tandem actuator.
Each canard actuator and each rudder
actuator is supplied with hydraulie
power from both the
systems simultaneously. The control
valves of the rudder actuator are
mechanically intercomnected, as are the
canard actuator control valves, to
ensure coordinated movement of both
corresponding actuators if one fails,

A flight augmentation control system is
comnected to the flight control system
which provides full-time, three-axss
stability augmentation throughout all
flight conditions. The flight augmen-
tation control system transfores pilot
inputs and airplane motion into elec-
trical signals which drive the control
surfaces through serves to produce the
desired da=ping and maneuver control.

Because of its extreme length, the
mechanical portion of the flight control
systen is designed to reduce system
friction and to minimize control sur-
face movements induced by vibrations
and fuselage flexing. A tension reg-
ulator maintains proper control cable

Changed 30 Nove=mber 1564
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tension by compensating for airframe
deflection and the effects of tempera-
ture changes. (The regulator does not
induce control surface movement.)
Friction forces in the elevon control
system are reduced by hydraulically-
powered master cylinders serving as
boosters in the mechanical portion of
the pitch and roll systea. The master
cylinders receive power simmltaneously
from both primary hydraulic systems.
From the master cylinders, the elevon
system is joined to the surface actuator
control valves through a mechanical
mixer. The mixer is a which
converts control wheel rota and
flight augmentation control systea roll
servo deflection to differential eleven
operation for roll controcl and movement
of the control column and flight augmen-
tation contreol system pitch servo
deflection to symmetrical operation of
the elevons for pitch control. Pitch
and roll movements can be applied
sizultaneously or individually, PFoll
control inputs will not cause vitch
changes. An ancillary control overates
in parallel with the mechanical portion
of the elevon control syste= between the
master cylinder augzentation servos and
the elevon actuators. The ancillary
control is an electrical backup syste=m
which provides elevon control if this
portion of the mechanical system fails.
At high Mach numbers, a bobweight in
the roll control systea is engaged to
apply elevon movements as a result of
lateral-accelerations.® Use of the
bobweight counteracts the negative
dihedral effect that occurs when the
wing tips are folded full down. (Refer
to "Folding Wing Tips® in Section VI for
further details on bobweight operation.)
The rudder contrcl linkage incorporates
a yaw gearing changer that is hydrau-
lically positioned by the landing gear
system. The changer automatically in-
creases rudder travel from the normal
23 degrees to 212 degrees when the gear
is dowmn. This variation in rudder
travel ensures adequate directiomal
control at low speeds without cxcessive
control sensitivity at high speeds.
Full rudder pedal travel is used to
obtain either rudder travel range, and
the actuator rate limits prevent abrupt
changes of pedal-to-rudder gearing.

#Airplane AF62-001

Artificial feel is built into the
flight control systea to simulate feel
at the controls, since the irreversible
characteristics of hydraulic actuation
prevent the transmission of airloads

to the controls. The spring-type arti-
ficial feel bungees in the roll and yaw
systems provide system centering as well
as proper control feel. The pitch sys-
tem artificial feel has a dynamic
pressure bellows (Q bellows) which
varies the feel forces with changes in
airspeed. The trim systems operate
directly on the flight control systea
linkage, changing the neutral (no load)
position of the controls and reposi-
tioning the surfaces.

ANCTLIARY CONTROL.

The ancillary control is an automatic .
electrical backup system for a ion
of the elevon control system. (See
figure 1-23.) The ancillary syste=
operates in parallel with the mechanical
linkage of the elevon control system
between the raster cylinders and the
elevon actuators. (This linkage in-
cludes the mechanical mixer.) In the
event of failure of this mechanical
linkage, the ancillary control elec-
trically positions the ancillary
actuator in response to master cylinder
and differential servo control move-
ments. The ancillary actuators are on
the inboard eleven actuator of the in-
board elevon segment only. Electrical
signals representing movements of the
controls through the pitch and roll
master cylinders and movements of the
flight augmentation control system pitch
and roll differential servos are sent to
the ancillary control unit. The control
unit compares these signals with signals
from the ancillary actuators which indi-
cate elevon position. A corrected con-
trol signal from the control unit is
then transmitted to the ancillary actu-
ators. These actuators mechanically

1-79
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FLIGHT CONTROL SYSTEM
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position the hydraulic control valves of
the elevon actuators so that elevon
movexment corresponds to control move-
ments applied to the master cylinders
and differential servos. The pitch
contrel signals from the ancillary con-
trol unit are electrically in phase with
each other, thereby driving the ancil-
lary actuators in unison. Roll signals
from the control unit are electrically
180 degrees out of phase with each other
to drive the ancillary actuators
differentially. The ancillary control
is powered by the right primary ac bus
through the roll flight augmentation
controcl system and is operative only if
the roll augmentation system is powered.

FLIGHT AUGMENTATION CONTROL SYSTEM

The flight augmentation control system
automatically varies control surface
movements to compensate for changes in
flight conditions and airplane motion.
The augzentation system, which should
be engaged during all phases of flight
(including take-off and landing), pro-
vides airplane damping about all three
axes, improved pitch and roll maneu-
verability, and is used in the primary
roll trim and take-off trim systems.
Electrical signals froz the central air
data computer representing airplane
speed and altitude are transmitted to

a computer in the augmentation syste=
through -independent electronic chammels.
Through identical, independent chamnels,
the augmentation cosputer receives
signals that represent movements of the
control wheels and control colimms,
Dual rate gyros for the pitch, roll, and
Yyav axes provide signals for controlling
da=mping about these axes; and dual
accelerometers sense acceleration in the
pitch axis. The rate gyros and the
accelercmeters produce output signals
with a voltage that is proportiomal to
the rate of motion or acceleration
sensed by these units.

NOTE
The rate gyros and accelercmeters
are included in a signal generator
assexbly which is mounted as a
package in a tank containing a pre-
formed block of ice for in-flight
cooling of the assembly. (See

figure 1-37 for ice servicing re-
quirements.)

(=)

The pitch axs also compensates

for the effects of fuselage bending.

Both the pitch and yaw signals are
altitude-corrected. The pitch system
provides increased speed stability by

moving the elevons in response to

signals from the air data system that

are proportional to the Mach nuzber and

to the rate of Mach number change. A

speed stability package can be engaged

to provide pitch system speed correc-

tions during supersonic flight. As a

result, both elevons are soved up with

an increase in Mach number and down when

Mach mumber is decreased. (The control
column can be pushed forward for speed
mumemmeuud:mw

decrease.) The augmentation computer
compares all input signals with airplane
response and sends corrective signals to
actuate the augrentation differential

servos for increasing or decreasing con-

trol surface movement. The differential
servos (one for pitch, one for roll, and

two for yaw) have servo valves which,

when energized by the signals from the
augmentation cooputer, direct pressure /
from No. 1 and No. 2 primary hydraulic
systems to move the pitch and rell
servo output shafts. These shafts are
connected to the mechanical portion of
the flight control system aft of the
master cylinders. (See figure 1-23.)
Movement of the servos, therefore, re-
positions the flight control system
linkage to change the position of the
control surfaces through the surface
actuators. Dual tandem differential
servos are used in the pitch and roll
systems and are controlled by dual
independent electrical signals from the
augzentation computer. The roll differ-
ential servo also is actuated by the
primary roll trim inputs. The yaw
augmentation system has two single inde-
pendent differential servos, each con-
trolled by a separate yaw chamnel of the

(
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computer. The output shafts of the yaw
servos are mechanically comnected through
a walikdng bea= to the flight control

system.
Switches permit individual disengage-
ment of the pitch, roll, or both yaw

augmentation channels, or all may be
disengaged simultaneously. In additionm,
automatic disengagement of pitch or roll
augmentation occurs if hydraulic or
electric power fails, or if there is a
mal function within the augmentation
control system. This disengagement
locks the respective pitch or roll servo
in the center neutral position and the
yaw servo at its position at time of
disengagement. Electronic balancers in
the augmentation pitch and roll channels
prevent gradual or intermittent signal
differences between the corresponding
chammels fror causing nuisance disen-
gagement of the servos.

If a systea malfinction occurs, the
balancer action results in control sur-

face movement at a safe rate until the
system is automatically disengaged or
selectively shut off. The automatic

disengagement is made if the balancer
control limit is exceeded for three
seconds. Yaw augmentation is not dis-
engaged automatically if a yaw chamnel
fails, because the limited output of the

TRIM SYSTEMS.

The pitch, roll, and yaw control syste=ms
have electrically controlled and
actuated trim systems. Standby trim
systems are provided in case of failure
in the primary pitch and rell trim sys-
tems. The trim systems mechanically
reposition the linkage of the feel
syste= to a new neutral (no load) posi-
tion and repositions the control
surfaces and controls. Primary pitch
and roll trim is applied through the
primary pitch trim actuator and the
flight augmentation control system roll
differential servo respectively. The
primary roll trim system is inoperative
if the flight augmentation control sys-
tem is disengaged and the primary pitch
trim is inoperative if unpowered. The
trim response to these systems
is proportional to trim control move-
ment. The yaw, primary pitch, standby
pitch, and standby roll trims are
applied directly by individual constant

rate trim actuators. The tria actuators,

each driven by an integral electric
motor, are comnected to and mechanically
reposition the zero force position of
the respective control system. The
prizmary and standby pitch trim actuators
mechanically reposition the artificial
feel bungee to move the control colu=n
zero force position, which moves the
canard and elevons at the same time
through the control syste=,

e The primary pitch trim system is
inoperative when the standby
pitch trim system is engaged.

When the flight augmentation control
system roll differential servo is
actuated by the primary roll trim
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systema, the roll portion of the flight
control system positions the hydraulic
control valves, and hydraulic pressure
to the elevon actuators moves the
elevons differentially to the trim
position. The yaw trim actuator and the
standby roll trim actuator mechanically
reposition the respective artificial-
feel bungees to move the pedals or the
control wheels to a new, neutral (no
load) position.

NOTE
Use of the standby roll trim systea
does not deactivate the primary
roll trim system. The trim settings
obtained by the standby systea in-
crease or decrease those of the

primary system.

Trim travel of the control surfaces is
the same as the travel cbtainable with
normal control movements in pitch and
equal to half travel in roll. A single
control permits all trim systems to be
energized simultaneously with the air-
plane on the ground, to establish the
required take-off trim settings. A
trim switch in each escape capsule
actuates the standby pitch and roll
trim syste=s for control of the airplane
while the crew is encapsulated during
an inflight emergency.

FLIGHT CONTROLS AND INDICATOES.

CONTROL WHEELS AND COLUMNS.

Each of the dual conventional, colummn-
mmtadmtmlm(ﬂml-n)m
a primary pitch trim kmob, a flight
disengage button,
and an intercom/microphone switch. (The
pllot's wheel is a special flight test
wheel with additional switches.) The
control wheels and columns are mechani-
czlly comnected to the hydraulic
actuator control valves through the
master cylinders and a mixer assembly
to move the elevons symmetrically as
elevators or differentially as ailerons.
Movement of the column also mechanically
positions the canard actuator control
valves. Each column can be mamually or
ballistically stowed in the forward
position. Manual stowage of the column
aids access to each seat for crew move-
ment on the ground or during flight and
prevents the column from interfering

with capsule door closure during manual
encapsulation. Ballistic column

stowage occurs as part of the ballistic
encapsulation sequence. (Refer to
"Seats and Escape Capsules” in this
section.) When the column is stowed, it
is disengaged from the pitch system
linkage; roll control is not disengaged.

CAUTION
The column can be ballistically
stowed only once during flight
Re-mto!tboeolmh

and subsequent operation of the
control column is assured by a

linkage aligmment slot.

CONTROL COLUMN RELEASE PEDALS.

Each control column is released for
manual stowing by pressing a release
pedal (17, figure 1-2) at the base of
each control column pedestal, on the
outboard side. Pressing the pedal
operates a mechanical linkage that
disengages the control colun from the
pitch control system, pulls the column
forward, and latches the column in
stowed position.

NOTE
Foll control is not disengaged
when the column is stowed.

The column is re-engaged by pulling it
aft unti] an aligmment slot is engaged.

RUDDER PEDALS,

Dual conventional hanging-type rudder
pedals (figure 1-2) are mechanically

linked to both rudder actuator hydrau-
lic control valves. Toe action on the

wheel steering.
Steering System" kth:l.smtion)

(
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RUDDER PEDAL ADJUSTMENT KNOBS.

Each pair of rudder pedals is ad

fore and aft by rotating a kmob (16,
figure 1-2) on the respective control
pedestal below the control coluwm. Both
paired pedals are adjusted, simml-
taneocusly, forward when the knob is
rotated clockwise, and aft when the knob
is rotated counterclockwise.

PRIMARY PITCH TRIM KNOBS.

Two rotary knobs (3 and 6, figure 1-11),
one on the outboard grip of each control
wheel, control the primary pitch tri=
system using right primary ac bus power.
Rotating either kmob towards NOSE UP or
NOSE DN energizes the primary pitch trim
actuator. When the flaps are up, the
trim actuator causes both the canard and
elevons to move to the desired trim
setting. When the flaps are lowered,
the canard is moved to its zero degree
position and all pitch tri=m action is
obtained through the elevons. The trim
actuator moves the control surfaces in
proporticn to the amount of trim lowb
rotatica.

Trimming stops when the surfaces are
trizmed an amount proportional to knob
rotation or when the surfaces have
reached their limit of travel. Although
the primary pitch tria knobs do not have
fixed stops, mechanically actuated limit
switches are opened, cutting off power
to the actuator when the trim linkage
travel limits have been reached.
Because the primary pitch trim kmobs
have no neutral setting and can be
rotated continmuously, use of either knob
after trim has been applied results in
an increase or decrease from the pre-
viously obtained trim position.-

CAUTION
Sizmultaneous operation of both pri-
mary pitch trim knobs in opposite
directions should be avoided. If
this is done inadvertently, a co=-
pensator in the circuit prevents
tri= actuator damage.

NOTE
The primary pitch trim knobs are
inoperative and the primary sys-
tem is locked out when the standby

pitch tri= is used. To re-engage
the prizmary system, the standby
pitch trim aming switch must be
moved to OFF.

PRPIMARY RFOLL TRIM KNOB.

A serrated knob (44, figure 1-7), on the
center console, controls the primary
roll trim circuit by right primary ac
bus power. The knob is effective when
the roll augmentation power switch is
ON and the augmentation engage button
has been pressed. A channel-type guard
prevents inadvertent actuation of the
knocb. Index numbers on the knob show
the degrees and direction of trim
applied. When the roll trim knob is
rotated towards LEFT or RIGHT, simml-
taneous signals are sent to each of the
two roll channels in the flight augmen-
tation control system, Signals from
these channels cause the roll differ-
ential servo to position the elevons
differentially at the desired trim set-
ting. Trim movement of the elevons is
in proportion to the amount of knob
rotation. Fotating the kmob 150 degrees
in either direction from its neutral
setting (O index mark) provides full
tri= movement of the elevons in the
corresponding direction. Trim action
stops when the surfaces are trimmed an
amount proportional to Iknob rotatiom or
when the travel limits of the roll
differential servos are reached.

both systems can exist simul-

taneously.

e The primary roll trim knob is re-
turned to its peutral setting
when the trim for take-off button
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YAW TRIM SWITCH.

Yaw trim is controlled by a three-
position switch (43, figure 1-7) on the
center conscle. The switch has a
chamnel -type guard to prevent inadvert-
ent operation and receives power from
the essential ac bus. It is spring-
loaded from the NOSE LEFT and NOSE RIGHT
positions to the center (OFF) position.
When the switch is held at NOSE LEFT or
NOSE RIGHT, the yaw trim actuator is
energized and repositions the yaw con-
trol system artificial feel bungee at a
constant rate. The bungee mechanically
changes the neutral (no locad) position
of the rudder pedals. Yaw trim action
stops when the switch is released to
OFF, or when the travel limits of the
yaw trim actuator are reached.

NOTE
There is no standby yaw trim systes.

TAXKE-OFF TRIM BUTTON/LICHT.

Pressing the square take-—off tri= button
(42, figure 1-7), on the center conscle,
trims 2all the control surfaces to the
proper setting for takeoff. A green
light in the button comes on when the
correct trim positions are obtained;
however, because the flaps
for take-off, the light is
to show take-off trim only if the flaps
are doun. The light and

B
4
:

and the standby roll and pitch trim
systems are energized by essential ac
bus power. This moves all controls and
control surfaces to the take—off trim
positions. When the button is re-
leased, the light goes out; but the
trim remains at the take-off settings.

® Use of the primary or standby
trim switches after take-off

trim is set, changes the trims
positions of the surfaces.

e The take—off trim position of the
rudders is neutral; the elevons
are neutral differentially with
the trailing-edge of both sym-
metrically down.

STANDEY PITCH TRIM ARMING SWITCH.

The three-position standby pitch trim
arming switch (4, figure 1-8), which
provides two modes of control of standby
pitch trim, is on the pilot's console.
Moving the switch to either ARMED or
ALT ARMED places the standby pitch trim
system in a ready condition. With the
switch at OFF, standby pitch tri=m is not

normal position of the switch
essential ac bus power to the
trim pitch switch through the up or
down standby trim control relays. If a
failure occurs in this circuit, moving
the arming switch to ALT ARMED bypasses
the trim control relays and supplies
essential ac bus power directly to the
standby pitch trim actuator. The arming
switch is mechanically latched at OFF
and must be pulled out before the ALT
AP¥ED position can be selected.

i

CAUTION
The tri= actuator power through the
trim control relays is shut off if
the actuator reaches its travel
limits. Because this travel limit
protection is when the
arming switch is at ALT APMED, full

(=)
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(40



o b

T.0. 1B-70(X)A-1

STANDBY TRIM PITCH SWITCH.

This three-position switch (41, figure
1-7), on the center console, is used to
obtain pitch trim if the primary trim
system fails. The switch is spring-
loaded to the center (OFF) position
from the NOSE DOWN and UP positions.
A chamnel-type guard prevents inadvert-
ent switch actuation. The standby trim
pitch switch is effective only if the
standby pitch trim arming switch is at
either its AFMED or ALT ARMED position.
When the standby trim switch is held at
NOSE DOWN or NOSE UP, essential ac bus

power energizes the standby pitch

trim response. (The standby actuator
moves at a constant rate that is twice
the rate provided by the primary sys-
tem.) Trim action stops when the switch
is released or when the actuator limit
is reached.

NOTE

The primary pitch trim system is
automatically locked out when the
standby switch is used. The
standby trim pitch circuit also
may te controlled from either
escape capsule through the trim
switch on the emergency descent
control grip which is connected
in parallel with the standby
pitch trim (ARMED only) circuit.

® Actuation of the standby trim
roll switch does not lock out

the primary roll tri=m circuit.

As a result, additive trim action
from both roll trim systems can
exist at the same time,

o The standby roll tri=m circuit
also may be controlled from
either escape capsule through
the trim switch on the
descent control grip which is
comnected in parallel with the
standby roll trim circuit.

clip and hand-
held. Each trim button is a five posi-
tion (center neutral) momentary switch
for pitch and roll trim, These trim

buttons receive power from the essential

ac bus and control movement of the
canard and elevons. The escape capsule
tri= buttons are comnected in parallel
with the standby pitch and roll trim
switches.

CAUTION

e Pitch trim camnot be obtained by
forward or aft movement of the
tri=a button on the emergency
descent control grip, unless the
standby pitch trim arming sdtch
is at ARMED,

e The trim button circuits are
"hot™ if the capsule doors are
open or closed.
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FLIGHT AUMENTATION CONTROL SYSTEM
POWER SWITCHES.

Four augmentation power switches (2, 3,
and 27, figure 1-8), one for pitch
augzentation, one for roll augmentation
and one for each of the two identical
¥yaw augmentation channels, are on the
pilot's console. When a power switch

is ON, power from the right primary ac
bus is available for corresponding
circuits of the flight augmentation
control system. These circults can then
be engaged by pressing the engage
button. (Until the circuits are en-
gaged, the flight augmentation control
system caution lights are illuminated.)
A1l four power switches must be ON for
normal operation of the flight augmenta-

should be left at the ON position,
although they can be used to selectively
discomnect an individual augmentation
circuit.

NOTE
If the pitch and roll power
switches are OFF, the take—off
triz system is inoperative.

FLIGHT AUGMENTATION CONTROL SYSTEM
ENCACE E!m.

The augmentation engage buttom (39,
figure 1-7), on the center conscle,

pressure to the augmentation system
pitch and roll differential servos.
(Bolding circuits keep the relays ener-
gized if adequate hydraulic pressure is
maintained at the servos.) When the
augzentation channels are engaged, the
corresponding flight augmentation con-
trol system caution lights go out.

NOTE
When the engage button is pressed,
a sclenoid recenters the
roll trim knob at its O (no trim)
position if roll is not previously
engaged. This recentering of the
primary trim system prevents
transient roll effects during en-
gagezent of the augmentation.

If a hydraulic or system malfunction

attempt to re-engage the faulty syste=.
The mal function must be corrected before
the engage button can complete the

FLIGHET AUMENTATION CONTROL SYSTEM
DISENGACGE BUTTORS.

The pitch, roll, and yaw circuits of the
flight augzentation control system are
disengaged simul by

the disengage button (2, figure 1-11) on
the outboard grip of the pilot's control
wheel. A similar button (7, figure
1-11) on the outboard grip of the
copilot'’s control wheel simml
disengages the pitch and roll augzenta-
tion circuits only. Both disengage
buttons receive power from the right
primary ac bus.

)
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SPEED STABILITY SWITCH.

This two-position switch (38, figure
1-7), on the center console, is powered

by the right primary ac bus. When the
switch is moved to the SPEED position,

servos. When the switch is in the OFF
position, speed stability signals from
the central air data syste= are zeroed
out providing no corrections to the
pitch differential servos.

accelerations. Therefore, the bobwedght
does not affect operation of the roll
system when it is locked.

NOTE
It is possible that when the bob-
weight switch is moved to LOCK,
the bobweight lock actuator could
overrun the locked position and
release the bobweight. This
would be indicated by the bob-
weight indicator showing FREE
after LOCK had been selected.
Locking the bobweight then re-
quires pulsing the bobweight
switch towards FREE until the in-
dicator shows LOCXED,

Holding the switch at FREE for 3 seconds
allows the actuator to release the bob-
weight so that it can cause the roll
system to move the elevons in response
to lateral acceleration forces. The
FREE position should be used only at
certain speeds to compensate for the

#\irplane AF62-001

negative dihedral effects produced when
the wing tips are folded full dowm.

The bobweight switch receives power from
the essential ac bus.

FLIGHT AUGMENTATION CONTROL SYSTEM
CAUTION LIGHTS.

The four placard augmentation sys-
tem caution lights (1, figure 1-7), on
the center conscle, are powered by the
essential ac bus., One light is for

pitch augmentation, one for roll aug-
mentation, and one for each of the two
yaw chamnels, The lights come on to

indicate improper operation of the re-
spective yaw system or that the pitch
or roll system is disengaged. With all

augmentation

i1 weination of the pitch or roll aug-
mentation caution light indicates that
the corresponding augmentation system is
disengaged. If either yaw augmentation
caution light comes on, the indicated
yaw channel m2y be inoperative. The
primary roll trim system is inoperative
if the roll augmentation caution light
is on.

LATERAL BOBWEIGHT INDICATOR.#®

An electromechanical indicator (2,
figure 1-5), on the center instrument
panel, shows "FREE"™ when the lateral
bobweight is unlocked, and "LOCKED"™ when
the bobweight is locked. The indicator
is actuated by essential ac bus power
through limit switches when the bob-
weight actuator is moved to either posi-
tion, Diagonal stripes appear while the
actuator is at an intermediate position
or if the indicator is not energiszed.
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CANARD FLAP SYSTEM.

Awdliary lift is obtained by the two-
position flaps on the trailing edge of
the canard. The flaps are electrically
controlled and hydraulically operated.
Flap extension time from full-up (0
degrees) to full-down (20 degrees) is
about 10 to 20 seconds, depending on air
loads. The flaps retract in about 10
seconds. There are no intermediate flap
positions. The flaps are held in the uwp
position by hydraulic pressure. During
high-speed flight, a decrease in the
flap system normal hydraulic pressure,
or an increase in the return hydraulic
pressure indicates air loads are causing
the flaps to "creep® down. A caution
light shows this change in flap system
hydraulic pressure. When the flaps are
lowered, a mechanical linkage causes
the canard to returmm to a zero-degree
position from any surface position and
all pitch control is cbtained through
the elevons. An indicator in the crew
compartment shows flap full-up or full-
down position. Because the flap system
has dual electrical control and dual
hydraulic system actuation, no e=mergency
flap system is provided. The flap sys-—
te= is shown in figure 1-2i.

CANAFD FLAP SYSTEM CONTROL AND INDI-
CATOES.

FLAP HANDLE.

The airfoil-shaped flap handle (48,
figure 1-7), on the center console, is
recessed in a guard to prevent inadvert-
ent actuation. A spring-loaded cover
plate must be raised to permit moving
the flap handle to the FLAP DOWN posi-
tion. Moving the handle to FLAP UP or
FLAP DOWN supplies right primary ac or
essential ac bus power to the two
hydraulic control valves that direct
pressure from No. 1 and No. 2 primary
hydraulic systems to the flap actuators.

FLAP POSITION INDICATOR.

The flap position indicator (19, figure
1-5), on the center instrument panel,

is powered by the essential ac bus. It
is an electromechanical indicator with
a pictorial-type flap sy=bol to display

the full-up or full-down positions of
the flap. Diagonal "barber pole™ lines
appear when the flaps are in transit or
if a power failure occurs.

(o)

The flap pressure caution light (5,
figure 1-7), on the center console, is
powered by the right primary ac and
essential ac busses. This light
indicates that during high-speed flight,
air loads are forcing the flaps down-
ward and causing hydraulic pressure with-
in the flap actuators to increase or de-
crease. When the hydraulic pressure falls
below a preset amount, or when the return
Fressure increases above a preset amowmt,
rressure switches on the flap actuators
close, causing the flap pressure light
to come on. When the light comes on,
the airplane zust be slowed to the flap-
lovering speed. (Refer to "Flap Iower-
ing Speed™ in Section V.)

NOTE
The flap pressure caution light l
can illuminate to show hydraulic
pressure {luctuations above or
below the preset amoumts only
when the flap handle is in the
FLAP UP position.

(o

WING TIP FOLD SYSTEM.

The wing tips, which are folded dowm to
increase directional stability pri-
marily during transonic and supersonic
flight conditions, offer the design
advantage of providing this additional
stability without the need of a large
fixed vertical surface. The electri-
cally controlled, hydraunlically actuated
wing tip fold system moves the tips to

o
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either of two fold settings from the
normal up position. Both tips operate
simultanecusly, with each tip positioned
by six power hinge drives. These
multiple hinges are driven by reversible
hydraulic motors through a gearbox and
a drive shaft assembly. The motors in
each wing are independently powered by
the No. 1 and No. 2 primary hydraulic
systems. Automatic friction braking of
the drive shaft maintains tip position
during power-off ground operations and
overcomes air-load fluctuations during
flight. Tip movement between the full-
up and full-down positions (for either
lowering or retracting) requires about
65 seconds; between the full-up and the
one-half positions requires about 25
seconds; and betwsen the one-half and
full-down position takes about 40
seconds. (These operating times are
increased following prolonged periods of
cold scaking.)

NOTE
Lockout switches on each main land-
ing gear strut prevent wing tip
fold operation on the ground.

In normal operation, when the wing tip
system is engaged, power from both the
right primary ac and essential ac busses
energize selected position solenoid-
cperated pilot valves to open. These
valves direct hydraulic control pressure
from both primary hydraunlic systems to
the directional and flow control valves
for the drive motors. The directional
control valve ports system pressure to
the hydraulic motors. The motors tum
the drive shafts, which move the
mltiple hinges in the selected direc-
tion to position the wing tips. The
flow control valves regulate both in-
coming and outgoing hydranlic flow to
the motors, controlling motor speed and
mrintaining a uniform rate of movement
of the wing tips. Mechanical linkage
interconnects the directional control
valves of the two hydraulic motors in
each wing, assuring simmltaneous opers-
tion of both hydraulic motors. Approxi-
mately one degree before the tips reach
the selected position, a feedback
linkage actuates a limit switch assembly
which de-energizes the pilot wvalve
sclenoids, permitting the valves to
close. This cuts off hydranlic control
pressure which would keep the control

valves open. As the wing tips continue
to the selected position, the feedback
linkage repositions the control valves
which in turmn shut off hydraulic flow
to the hydraulic motors. An altermnate
method of wing tip operation is pro-
vided when a failure is inown or sus-
pected in normal operation. Unlike the
nor=al mode, the alternate mode when
engaged energizes all pilot valve
solenoids to open at the half-down
position. A change of wing tip position
is accomplished, when using the alter-
nate mode, by de-energizing the opposite
directional solenoids with the other
pilot valves remaining energized to port
hydraulic control pressure to the motor
directional contrcl valves. The hydrau-
lic motors are then driven by hydraulic
systea pressure in the direction se-
lected. As the tips approach the

valves by the feedback mechanism shuts
off hydraulic flow to the hydraulic
motors.

When the wing tips fold, the outer two

Changed 25 June 1965
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WING TIP FOLD SYSTEM CONTROLS AND
INDICATORS.

WING TIP POSITION SELECTOR SWITCH.

Wing tip position is selected by a
three-position rotary switch (17, figure
1-5), on the center instrument panel.
This switch, which must be used in con-
junction with the wing tip fold mode
switch, supplies right primary ac and
essential ac bus power to control the
wing tip hydraulic pilot wvalve sole-
noids. When the selector switch is
moved to its UP, 1/2, or DOWN position,
appropriate pilot valve solenoids posi-
tion pilot valves which port hydraulic
pressure to the hydraulic control
valves, to activate the fold mechanisms.
When the tips reach the selected posi-
tion, feedback linkage mechanically
centers the control valves, cutting off
hydraulic flow to the motors which stops
the folding process. The feedback
linkage is held in either of the two

Ie:treu travel positions by

a mechanical stop on a cam in the gear-
box. This assures the holding of the
wing tip in the selected position.

WING TIP FOLD MODE SWITCH.

This two-position switch (22, figure
1-5), on the center instrument panel,
provides two methods for contrelling
the wing tip fold system. When the

mode switch is in NORMAL and the wing

the appropriate hydraulic pilot valve
solenoids to actuate the wing tips.

The ALTE position of the mode switch

is used if proper tip operation is not
obtained or if a failure of the normal
mode is suspected. With the mode
switch in the ALTR position, movement of
the wing tip position selector switch to

UP energizes the up pilot valve sole-

.noid.sandde-mergﬁxuﬂnmll-dmm

pilot valve sclenoids. The energized
pilot wvalves then port hydrauniic con-

tip in the position selected. When

Changed 25 Jume 1965

the selector switch is moved to DOWN,
with the mode switch at ALTR, the full-
down sclenoids are energized porting
hydraulic control pressure to the domn
side of the hydraulic motors. System
hydraulic pressure is supplied to the
hydraulic motor which drives and holds
the tip in the full down position.
Moving the selector switch to 1/2 for

selection of the balf-down tip position ||

from either the up or down setting
energizes the appropriate pilot valve
solenoids sending hydraulic control
pressure to the selected side of the
hydraulic motors. When the tips reach
the half-down position, the opposite ]
solenoids are energized, hydraulic
pressure to the motors is equalized, and
wing tip movement is stopped.

1-53
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WING TIP PCSITION INDICATORS.

The two wing tip position indicators
(18, figure 1-5), on the center instru-
ment panel, are powered by the essential
ac bus and display the wing tip posi-
tions. A symbolic wing tip in each
indicator shows the full-up, 12, or full-
down positions of the wing tips. As the
tips reach the selected position, limit
reach the selected position, limit
switches are closed to enmergize the
position indicator. Diagonal “barber
pole” lines appear when the tips are in
transit, if an essential ac bus failure
occurs, or if the tips are not in any
of the three selective positions.

WING TIP EMERGENCY-UP SYSTEM NOT RESET
CAUTION LIGHT AND LIGHT TEST BUTTON.

This placard-type caution light (17,
figure 1-12), on the ground test panel
in the electronic equipment compartment,
comes on when the wing tip emergency-up
system is engaged. The light remains
on until the emergency-up syste= has
been resst. A test button (15, figure
1-12) adjacent to the caution light
permits a preflight operational test of
the bulbs in the light. The emergency-
up system power selector switch must be
held at either ESSENTIAL BUS or PRIMAFY
BUS positions to supply the correspond-
ing ac power for test button operation.

LANDING GEAR SYSTEM.

The retractable tricycle landing gear is
electrically controlled and hydrauli-
cally actuated. (See figures 1-26 and
1-28.) Each four wheel bogie-type main
gear retracts aft into the fuselage,
outboard of the engine inlets. (The
bogie folds and rotates before retrac-
tion.) A small fifth wheel on each
bogie is used for the automatic wheel
brake system speed sensing. The dual
wheel nose gear retracts aft into the
fuselage, behind the engine inlets. A
yaw gearing changer reduces rudder
travel from 12 degrees to 3 degrees
when the landing gear retracts. The
wheel well doors normally are closed
after the gear is down and locked. A
load limit switch on each main gear pre-
vents retracting the gear when the

Changed 25 Jume 1965

/—‘
weight of the airplane is on the gear. —
Electrical and hydraulic emergency gear
lowering systems are provided. KNormal
gear lowering time is about 23 seconds,
and normal retraction time is about 20
seconds. GCear emergency lowering time
is about 36 seconds. Wwhen the landing
gear is lowered, a strut overpressure
bleed on all three landing gear shock
struts bleeds off any build-up of ex-
cess strut pressure. After the landing
gear is down and locked, the bogies are
held in an 8-degree nose-high attitude
until touchdown. Shimmy damping for
the nose gear is accomplished by the
interconnected nose wheels. The paired
wheels on each bogie are corotated by
a comnecting torque tube.

Each corotating pair of wheels on each p
bogie have operated,
multiple-disc brakes with an automatic
brake control system to prevent skidding
the tires. A mamual braking syste=m is
provided for brake emergencies. The
gear compartments are ccoled by a re-
circulating-type cooling system using
ethylene glyccl and water to reduce
compartzent in-flight temperatures.
The steel wheels and extra high pres-
sure tubeless tires used on both the

()

and pressure relief valve to bleed off
tire pressures before the tire-burst
limit is reached. The tires are filled
with nitrogen. (See figure 1-37 for
nitrogen specification.)
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GROUND SAFETY LOCKS
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LANDING GEAR COMPARTMENT COOLING SYSTEM.

Refer to "Drag Chute and Landing Gear
Compartments Cooling System" in Section
Iv.

LANDING GEAR SYSTEM CONTROLS AND INDI-
CATORS.

LANDING GEAR HANDLE.

The landing gear handle /13, figure 1-5),
on the center instrument panel, electri-
cally controls the landing gear by right
primary ac and essential ac bus power.
The gear handle is mechanically latched
and must be pulled out before it can be
moved., When the airplane is airborne,
moving the handle to UP energizes the
landing gear door control valves so that
the No. 1 utility hydraulic systems pres-
sure opens the gear doors. After gear
doors are open, No. 1 and No. 2 utility
hydraulic system pressure is applied to
release the downlocks, fcld and rotate
the bogies, and retract the landing gear.
(Bo. 1 utility hydraulic system releases
the downlocks, rotates the bogies, re-
tracts the landing gear, and seguences
the bogie folding. The hydraulic pres-
sure that seguences bogie folding is
controlled by a bogie shutoff valve, a
pressure-controlled blocking valve, and a
bogie fold pilot valve. The shutoff and
blocking valves are open when the main
gear is down and locked; the pilot valve
is open only during retraction, when the
rotation downlock pins are pulled. The No.
2 utility hydraulic system, controlled
by a combination sequence valve and a
pressure-controlled blocking valve, folds
the bogies wvhile they are being rotated.)
Eoth main gear bogies fold and rotate
sizunltanecously before the main gear starts
to retract. When all gears are retracted
and the uplocks closed, the gear doors
close and the gear hydraulic syste= is
depressurized. Moving the landing gear
handle to DOWN energizes the landing gear
door control valves so that the No. 1
utility pressure opens the gear doors.
After the gear doors open, pressure is
applied t0 release the gear uplocks and
lowver the nose and xain gears. When the
gear is down and locked, the main gear
bogies rotate and mfbld si=ultaneously.
(Sormally, the togies are unfolded by
the No. 2 utility hydraulic syste=. If
this is not available, No. 1 utility sys-
tem is applied automatically to unfold

Changed 25 June 1965

the bogies.) After the bogies are un-
folded and in landing position, the gear
doors close. System pressure is main-
tained vhen the gear is down.

NOTE

@ If the landing gear handle is ac-
cidentally roved to UP on the
ground, the gear will not retract
and the handle mist be moved to
DOWN then UP to retract the gear
vhen airborne.

e The landing gear handle must be
at DOWN after the landing gear
has been lowered by the emergency
lowering switch or by the manual
emergency handle to permit auto-
matic braking.

LANDING GEAP EMERGENCY LOWERING SWITCH.

The two-position landing gear emergency
lowering switch (14, figure 1-5), on the
center instrument panel, is mechanically
latched at NORMAL and mmst be pulled out
before it can be moved to DOWN. The
switch receives power from the essential
ac bus and is used to lower the gear in
case the normal system fails or the
electrical contacts of the gear handle
fail. Moving the emergency switch to
DOWN activates the main and nose gear
hydraulic systez emergency control
valves through additional electrical
circuits. This supplies No. 2 utility
hydraulic systex pressure for gear ex-
tension sequence and nose wheel steer-
ing. The switch should be at its

NOEMAL position for normal operation of
the gear. Ko means are provided for
emergency retraction of the gear.

Moving the switch to DOWN while on the
ground prior to shutdown, or with
awxciliary power attached, opens the gear
doors. Also, moving the switch to
NOEMAL closes the doors.

WARNING
Warn ground crew to stand clear of
the landing gear doors before
moving the landing gear emergency
lowering switch to NORMAL. The
doors will close rapidly if there
is power on the airplane or when
power is applied to the airplane
and the switch is already at
NORMAL.,

(1
.

(=
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MANUAL EMERCGENCY LANDING GEAR EANDLE.

The three-position emergency handle (10,
figure 1-12) is next to the ground test
panel in the electronic equipment co=-
partment. The bandle is used for
mechanically selecting the No. 1 or the
No. 2 utility hydraulic syste=m to lower
the landing gear if the gear cannot be
lowered by the normal system. On Air-
plane AF62-207, handle must be pulled
before it can be turned. On Airplane
AF62-001, the handle is connected to a
Teleflex cable and bellcrank System that
permits operation of the handle from a
lever in the crew compartment. On this
airplane, the handle still can be moved
directly at the electronic equimment
compartment if necessary (ground test
purposes, for example) without disturbing

the No. 2 utility system when the handle
is at UT SYS NO. 2. The handle should be
at the NORMAL position for all normal
operations.

been engaged, only the UT SIS NO. 1
position of handle should be se-

MANUAL EMERGENCY LANDING GEAR LEVER.*

This lever (3A, figure 1-2 and figure 1-
6) just forward of the overhead panel,
allows the pilot or copilot to mechan-
ically select the No. 1 or the Fo. 2
utility hydraulic systea for lowering
the landing gear in an emergency without

equipment com-
partment by a Teleflex cable, a bell-

crank, and an actuating rod. A plate
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mrked "FOLLOW ARROWS TO FET TO NORMAL".
For additional information on operation
of the manual emergency landing gear sys-
tem, refer to "Manual Emergency landing
Gear Handle"™ in this section.

LANDING GEAR DOOR S4TICH.

The two-position gear door switch, which
is recessed at the cormer of the ground
escape hatch aisle, is used primarily
during maintenance operations to actuate
the gear doors. If electrical and hyd-
raulic pover are available and the land-
ing gear handle is at DOWN, the main and
rose gear doors can be opened by moving
the door switch to the DOORS OFEN
position. The switch also is used for
specific in-Tlight emergency procedures
to reduce hydranlic requirements after
the gear is down by preventing the gear
doors from closing. If the gear handle
is DOWN,the landing gear warning system
(11ght in gear handle and audio signal)
is actuated when the gear door switch is
at DOORS OFEN, regardless of the gear
position. For normal operation of the
gear doors during gear operation cycles,
the door switch must be at NORM. A
hinged plate which covers the gear door
switch cannot be closed when the switch
is at the DOORS OFEN position.

LANDING GEAR POSITION LIGHTS.

The down-and-locked position of the gear
is indicated by three green indicator
lights (16, figure 1-5) on the center

LANDING GEAR WARNING LIGHT.

The red light in the plastic knob of the
landing gear handle (13, figure 1-5) is
illuminated by essential ac bus power

when the landing gear handle is moved to
UP and warns of an unlocked condition of

Changed 25 June 1965

the gear door positions. Whenever the

below about 8,000 feet altitude, and
below 250 knots IAS, and No. 4 throttle

gear handle is moved to DOWN and all
gears reach their down-and-locked posi-
tion or the warning systea contrel
button is pressed. When the gear handle
is DOWN and the landing gear door switch
is moved to the DOORS OPEN posi » the

LANDING GEAR AUDIELE WARNING SYSTEM
CUTOUT BUTTON.

A warning system cutout button (15,
figure 1-5), on the center instrument
panel, is used to tum off the aundible
warning signal when desired. An increase
in airspeed above 260 kmots IAS, or an
increase in altitude above 9,000 feet,
nutmﬁca]lynntathenrnin;cimﬂtl
for the landing gear.

1-1024/1-1028
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TIRE OVERHEAT CAUTION LIGHT.

Refer to "Drag Chute and Landing Gear
ﬁcmrumts Cooling System™ in Section

NOSE WHEEL STEERING SYSTEM.

Nose wheel steering is hydraulically
operated and electronically controlled.
It is selectively engaged and is nor-
mally operated by No. 1 utility hydrau-
lic system. A shuttle valve in the

ation from the No. 2 utility hydraulic
syste= (after manual emergency landing
gear handle is moved to UT SYS NO. 2,
or the landing gear emergency lowering
switch is moved to DOWN) in case of a
failure of the No. 1 utility hydraulic
system. (Refer to "Landing Gear
Emergency Lowering Switch® in this
section.) Steering is controlled by
the rudder pedals, which furnish com-
mand signals to an electronic control
unit. These signals are proportional
to pedal —ovement from a neutral pedal
position. The control wmnit in tum
provides differential current to a
steering control valve which directs
hydraulic pressure to a steering
actuator to obtain the desired nose
wheel steering. The steering actuator
travel is selected by a switch in the

and wheel assembly aligned. The nose
gear has a spring-loaded lever-type
lock just above the tow bar comnection.
The lock is pushed aft by the tow bar
to disengage the wheel assembly and
permits the wheel assembly to rotate
360 degrees. PRemoving the tow bar re-
leases the lock to engage the wheel
assembly when it is aligned. If the
lock is not engaged, the spring-loaded
lock drops in place as the wheel as-
sembly starts to caster during taxiing
or when the rudder pedals are moved
through neutral with the steering en-
gaged.

NOSE WHEEL STEERING SELECTOR SWITCH.

The three-position nose wheel steering
selector switch (47, figure 1-7), on the
center conscle, has OFF, TAXI, and TAKE-
OFF LDC positions. The switch receives
power from the right primary ac bus and
permits selection of two different
travel limits for nose wheel steering.
Moving the switch to TAXI selects a
maximum nose wheel steering travel of
about 58 degrees each side of center.
Moving the switch to TAKE-OFF LDG
selects 2 maximim nose wheel steering
travel of about 35 degrees each side of
center. Moving the switch to OFF dis-
engages the nose wheel steering systeam,
permitting the nose wheels to caster.
After moving the switch from OFF to
either position, the nose wheel steer-
ing =ust be engaged with the nose wheel
steering engage button. However, moving
the nose wheel steering selector switch
between the TAXI and TAKE-OFF LDG posi-
tions does not disengage the nose wheel

steering.

(-3h

(=
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~ NOSE GEAR HYDRAULIC SYSTEM AND NOSE WHEEL

e STEERING  wu mxmcevcy own
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Figure 1-28
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During manual braking, the hydraulic
pressure applied to the brakes is
proportional to the position of the
pedal. On the airplane® with the emer-
gency battery-inverter system, the
battery can be activated to provide
emergency electrical power for manual
brake operation. (Refer to "Emergency
Battery-inverter Systea" in this
section.) A brake holding syste=z
applied by a combination button and
indicator light, by-passes the brake
control circuitry to hold the brakes on
wvhen the airplane is stopped. A cau-
tion light in the crew compartment
indicates a malfimction of the auto-

gear bhandle is moved to UP, brakes are
automatically applied to stop main
gear vheel rotation before the vheels
enter the wheel well. The brakes then
are released wvhen the bogle starts to
fold. The brake system is shown in

ﬁm 1“'80

AUTOMATIC ERAKE SYSTEM.

The sutomatic wheel brake syste=m,

using brake computers and sensors, pro-

vides a fully automatic brake comtrol
by limiting the brake pressure so that
maxdimm braking is obtained with no
*ire skidding. A small reference wheel
on each bogie, preloaded to maintain
runwvay contact, provides a reference
syeﬁmrthemterl Each of the
four brake installations has a separate
automatic control. The automatic
brake syste=m is engaged or disengaged
by a switch in the crev cozmpartment.
When selected, the automatic braking
is put into operation by applying toe
pressure on the rudder pedals. This
pressure on the pedals monitors the
brake computer signal to the brake
control valves. The computers, using
inputs fro= the brake torgque sensors,
reference wheel, and braked wheel speed
sensors transmit computed signals to
the brake limiters. The limiters
compare the computer signals with the
predetermined allowable braking limits
and provide control signals that will
not exceed these li=its to the brake
control valves. Brake pressure is then

* Airplane AFE2-001

Changed 30 Novezber 196&%

applied as necessary by the brake
control valves.

TOWING BRAKE SYSTEM.

An externally controlled auxiliary
towing brake system can be connected to
provide an emergency stop during towing
operations using the rear brake of each
bogie. Two trailers, one attached to
the rear of each bogie, are towed by
the airplane. Quick-disconnects make
the necessary connections from the
trailers to the airplane. The towing
brake controls and operator's seat are
on the trailer that attaches to the
right bogie. The trailer on the left

trically to provide simultaneous oper-
ation of the brakes. The system can

only be used for a single emergency stop

while towing. After use, the towing

brake syste= must be reset before it can d

E
g

provide fully automatic brake control
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in the automatic brake system. It may
not be necessary to change to manual to
obtain braking when the light is on.
However, after landing, be prepared to
change to manual braking if a change in
brake effectiveness is noticed. The
light also comes on when the brake
control switch is at MANUAL, or when
the wheel brake test switch is moved
to either test position if there is a
failure of the electrical power supply
in the brake control syste=.

DRAG CHUTE SYSTEM.

I’I‘n 28-foot, ring-slot type para-

chutes, packed in separate deployment
bags, are stowed in a compartzent on the
upper surface of the wing on the center-

line, inboard of the vertical

stabilizers. (See 17, figure 1-1.) in
m@gnl-typeﬁmmdtrmimﬁtting
attach the drag chutes to the airplane.
Two pilot chutes (one a spring-loaded
type which pulls out the main pilot
chute) also are stowed in the compart-
~ent. The main pilot chute pulls out

ootk drag chutes simultaneously.

Two doors which close the compartment
These doors

crew. The pilot chute ground safety pin
pmtmthmghthedoormdmtbe
removed after the chutes are installed.
The drag chute system is controlled by
power from both the primary ac and
essential ac busses and by hydraulic
pressure from both No. 1 and No. 2
utility systems operating a tandem
actuator. (See figure 1-30.) The drag
chute attachment hook is kept unlocked
during flight to permit drag chute
jettisoning in case of accidental open-
ing of the doors.

During the deployment sequence, the
hock closes before the doors open.
Deployment and jettison of the drag
chutes are controlled by a handle
the crew compartment. The drag

heating by engine and serodynamic heat-
ing. In case of a cooling system fail-
ure, a caution light warns of a
compartment overheat condition.

fu

DRAG CHUTE COMPARTMENT COOLING SYSTEM.

Refer to "Drag Chute and Landing Gear
Compartments Cooling Syste=" in Section
Iv.

DRAG CHUTE HANDLE.

The two-position drag chute handle (2%,
figure 1-7), shaped like an inflated
chute, is on the center conscle. The
handle has STOWED JETTISON and DEPLOY
positions and is mechanically latched at
each position. The handle must be
pulled up before it can be moved.
the handle normally at STOWED JETTISON,

loaded pilot chute is thrust vertically

Refer to "Drag Chute and Landing Gear
Compartments Cooling Syste=" in Section
Iv.

Changed 25 June 1965
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DRAG CHUTE HYDRAULIC SYSTEM
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CENTRAL AIR DATA SYSTEM (CADS).

The central air data system furnishes
aerodynamic data, in the form of usable
electrical signals, for operation of
various airplane and engine systems and
for certain flight instruments. The
system receives pitot and static pres-
sures {rom the pitot-static probe in

the nose boom and receives total air
temperature data from a temperature
probe on the underside of the fuselage.
The pressure and temperature inputs are
transmitted to an electromechanical air
data computer which is powered by the
right primary ac and dc busses. It con-
verts this pnemmatic and electrical
input data into electrical signals which
can be used by the applicable systems

» Mach rate of change, and
altitude rate of change. The systems
which depend on applicable output
signals from the center air data system
are: the anticollision light circuit,
landing and taxi light circuit engine
nozzle area controls, engine fuel con-
trols, flight augmentation control

B system, air induction control systexz*,
flight director computer, landing gear
warning altitude - vertical
velocity indicator, airspeed-Mach
nuzmber indicator, and amdliary gyro
platfore system. Critical functions of
the system (flight augmentation control
system and engine static pressure out-
puts) are provided with an altitude
monitor circuit which indicates a mal-
function. When a failure occurs, a
caution light comes on and the system
automatically switches to fixed outputs
for the flight augmentation control
system and to the engine exhaust nozzle
standby control. Failure flags in the
vertical scale indicators also provide
an indication of air data system power
failure, signel interruption, or some
types of instrument malfunciion.

*Airplane APS2-001

AIR DATA SYSTEM CAUTION LIGHT.

The placard-type air data caution light
(5, figure 1-7), on the center console,
comes on to indicate air data computer
altitude circuit failure or power
failure to the air data computer. (This
does not necessarily indicate a failure
in the airspeed, Mach, or altitude rate
portions of the central air data sys-
tem.) The light receives power from the
essential ac bus,

INSTRIMENTS.

The instruments covered here are those
which are not an integral part of a
complete system. For information on
those instruments which are in partie-
ular systems, refer to applicable para-
graphs in this section and Section IV.

PITOT-STATIC SYSTEMS.

The pitot-static system supplies pitot
and static air pressures to the central

Changed 25 June 1965
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Airspeed is displayed on a vertically
moving scale and is read against a
fixed index line. The airspeed scale is
calibrated in 10-knot increments. Mach
number is read from the vertically
moving Mach scale against a fixed index
line. The Mach scale is calibrated in
increments of 0.01 Mach number.

NOTE
For airspeed and Mach mumber cor-
rection data, refer to "Position
Error Correction™ in Part 1 of
Appendix I.

Maxi=m allowable Mach number for pre-
vailing flight altitude is indicated by
a diagonally striped marker that moves
vertically over the Mach scale. ¥When-
ever the maximm allowable Mach number
is greater than the range visible on the
Mach scale, the marker is out of view at
the bottom of the scale. The marker
remains hidden until the maximm allow-
able Mach number is within about 0.2
Mach mmber of the airplane Kach. Then,
as the airplane Mach mumber increases,
the marker moves up toward the Mach
scale fixed index line. The airplane is
at the maximmm allowable Mach number
when the marker is aligned with the
Mach scale index line.

Angle of attack is read from a verti-
cally moving scale against a fixed index
line. The angle of attack scale is
calibrated in 1-degree increments.

NOTE
The indicator shows indicated angle
of attack, not true angle of
attack.

The vertically moving acceleration scale
is read against the same fixed index
line as the angle of attack scale. The
acceleration scale is calibrated in
0.1G increments.

Each airspeed-Mach number indicator also
displays cosmand Mach and command air-
speed. Command setiings are shown by
two markers and two direct-reading
digital counters. One command marker is
on the Mach scale and one is on the
airspesd scale. The command digital
counters, one for Mach and one for air-
speed, are visible through readout
windows below the respective scales.

Each command marker is slaved to its
respective scale, moving with it to
show the command display continuously.
However, if a command setting is not
within the range visible on the moving
scale, the marker remains at the top or
bottom of the scale until the command
setting is within range. Command Mach
is selected by a slewing switch below
the command Mach readout window; com-
mand airspeed is selected by a slewing
switch below the command airspeed read-
out window. Moving either slewing
switch up or down from its center (OFF)
position increases or decreases re-
spectively, the corresponding command
setting. The rate of command setting
change varies with the amount of switch
movement. When a slewing switch is
released to the spring-loaded center
position, the command setting changing
action stops immediately. The command
airspeed slewing switch also can be
locked in a position right of center.
When this side position is selected, the
command airspeed marker becomes centered
at the airspeed scale fixed index line.
As a result, the command airspeed then
represents airplane airspeed, and the
command airspeed readout window provides

Actuation of a slewing switch on
one indicator changes the corre-
sponding command setting on both
indicators, with the "master® in-
dicator (pilot's or copilot's)
determined by the setting of the
command control switch on the
pilot's instrument panel. The
slewing switches on the "slaved”
indicator become inoperative.

If electrical power to the indicator
system fails, or is not available, 2
warmning flag appears across the Mach
scale and another across the airspeed
scale.

(=
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ALTITUDE-VERTICAL VELOCITY INDICATOES.

Two altitude-vertical velocity indi-
cators (5, figure 1-3; 13, figure 1-L;
and figure 1-32), one on the pilot's
instri—ent panel and one on the
conilot's instrument panel, are powered
by the right primary ac bus. Each indi-
cator shows vertical velocity and three
altitude displays: gross altitude,
sensitive altitude, and vernier alti-
tude. Data signals for the altitude-
verti-al velocity indicators are sup-
plied by the central air data systen.

Vertical velocity is indicated by a
triangular index. When the rate of
clizb or dive is less than 2000 feet per
minute, the index moves against

scale that is calibrated in 100-feet
per —inute increments. ¥hen the climb
or dive rate exceeds 2000 feet per
minute, the index is stopped above or
below the fixed scale. Vertical
velocity then is read from the index
against a roving scale that appears
above or below the fixed vertical ve-
loci+~ s=ale. (The upper —oving scale
is for climb; the lower scale is for
dive.) The calibrations on the roving
scales are not visible when the index

is —oving against the fixed scale.

Cross altitude is presented on the right
side of the indicator and is shown by
the grpss altitude index which =oves
vertically against a fixed scale. The
gross altitude scale is calibrated in
1000-foot increments. Sensitive alti-
tude is read from the vertically moving
altitude scale against a fixed index
line. This altitude scale is calibrated
in 50C-foot increments. The vernier
altitude scale, which is an endless
tape calibrated in 50-foot increments,
is read against the fixed vernmier alti-
tude index line. The vernier scale
rotates through its entire range for
each 1000-foot change of sensitive
altitude on the altitude scale. When
the altitude scale is at a whole 1000~
foot increment, the vernier scale

reads O; when the altitude scale is
between 1000-foot increments, the
vernier scale shows the altitude. (The
vernier scale reading must be added to
the sensitive altitude reading to obtain
total altitude.) Because sensitive
altitude is presented in 500-foot

increments, the vernier scale shows 500
feet whenever the sensitive altitude
scale is at a 500-foot mark. The O-foot
and 500-foot markings on the vernier
altitude scale are distinguished by
white circles.

The altitude-vertical velocity indicator
alsc has provisions for

coemand altitude. The command altitude
is indicated by two markers and a direct
reading digital counter. (One marker is
on the sensitive altitude scale and one
is on the gross altitude scale. The
digital counter is visible through the
cormand altitude readout window below
the sensitive altitude scale.) The
command altitude marker on the sensitive
altitude scale is slaved to the scale,
moving with it to show command altitude
continuously. However, if the command
altitude is not within the range visible
on the scale, the marker remains at the
top or bottor cf the scale until the
cormand altitude is within range.
Cormmand altitude is selected by a slewing
switch below the cosmand altitude
readout window. Mcoving the switch up or
down fro— the center (OFF) position in-
creases or decreases respectively, the
corwand altitude. The rate of command
altitude change varies with the amount -
of switch movement. When the slewing
switch is released to the spring-loaded
center position, the command altitude
changing action stops immediately. The
slewing switch also can be locked in a
position right of center. When this
side position is selected, the command
altitude marker on the sensitive alti-
tude scale becomes centered at the

fixed index line. As a result, the
command altitude then represents air-
plane altitude and the command altitude
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ALTITUDE - VERTICAL VELOCITY INDICATOR
(Typical)
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readout window provides a continuous
direct digital indication of airplane
altitude.

NOTE
Actuation of the slewing switch on
one indicator changes the command
altitude on both indicators, with
the "master” indicator (pilot's or
copilot's) determined by the set-
ting of the command control switch
on the pilot's instrument panel.
The slewing switch on the "slaved”
indicator becomes incperative.

The altitude indications can be cor-

set knob on the face of the indicator.
A digital counter, visible through the
readout window above the set knod, shows
the pressure reading inserted by the
knob. If electrical power to the indi-
cator fails, or is not available, a
warning flag (labeled "ALT™) appears
over the sensitive altitude scale.

The diamcnd-shaped target altitude
marker is inoperative and remains
fixed on the gross altitude scale.

COMMAND CONTROL SWITCH.

Refer to "Flight Director System” in
Section IV.

HORIZONTAL SITUATION INDICATORS (BSI).

Refer to "Flight Director System®™ in
Section IV.

ATTITUIE DIRECTOR INDICATORS (ADI).

Refer to "Flight Director System" in
Section IV.

ATTITUDE DIRECTOR INDICATOR SELECTOR
SWITCH.

Refer to "Flight Director System® in
Secticn IV.

STANDBY ATTITUDE INDICATOR.

The s'u.ml'bg attitude indicator (12,
figure 1-3), on the pilot's instrument
panel, displays pitch and roll infor-
mation relative to a fixed miniature
airplane. The airplane attitude is
shown accurately through 360 degrees of
1oll and 82 degrees of pitch. Acceler-
ation and deceleration cause slight
errors in pitch indications which are
most noticeables on take-—off. Pitch and
roll attitudes are shown by the cir-

necessary
attitude varies with weight and speed.
The standby attitude gyro supplies
pitch and rell angle information to the
pllot's standby attitude indicator at
all times, and to the copilot's atti-
tude director indicator and to the
flight director computer only when the
attitude director indicator selector
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switch is at STEY. An attitude wvarning
flag (labeled "OFF") appears when powsr
is resoved or interrupted and also re-
mains in view for about one minute
after right prizary ac bus power is
applied initially. The normal erection
cycle takes about one minute.

WARNING

A slight reduction in power, or
failure of certain electrical
components within the system wil1
not cause "OFF" to appear even d
though the system is not function-
ing properly. Therefore, periodi-
cally in flight, the attitude
indications given should be checked
against other flight instruments.

If a fast erection of the gyro is re-
quired, use of the fast erection button
erects the gyro in about 10 to 15 .
seconds. There are no manual gyro

caging provisions because the system

cages automatically. If the pitch

1i=its of the instrument are extended,
the sphere will tumble, reversing the
normal sky and earth reference, but

still providing an accurate indication
of airplane attitude. As socn as the
airplane returms within limits, the

sphere automatically rolls back to its
nor=al position. However, after pro-
longed accelerations or adverse flight
conditions, accumulation of standby

£To precession can cause false indi-
cations on the standby attitude indi-
cator. When necessary, use the standby
o fast erect button to realign the

STANDEY GYRO FAST ERECT BUTTON.

The standby gyro fast erect bution (27,
figure 1-3), on the pilot's instrument
md,hmmbythoﬂ#m

tude gyro, and must be pushed in and
held for 10 to 15 seconds to complete
the gyro erection cycle.

STANDBY ATRSPEED INDICATORS.

J T™he two standby airspeed indicators (35,
figure 1-3; 17, figure 1-4), one on the

pillot's instruzent panel and one on the
copilot's instrument panel, are conven-
tional airspeed indicators. The air-
speed is indicated in imots by a
pointer read against a fixed dial scale
ranging from 100 to 850. In case of a
complete central air data syste=m fail-
ure, the standby airspeed indicators
will still operate.

STANDBY ALTIMETERS.
Two standby altimeters (13, figure 1-3;

18, figure 1-4), ome on the pilot's
instrument panel and cne on the

complete central air data syste=
failure, the standby altimeters will
still operats.

TOTAL TEMPERATURE GAGE.

The total temperature gage (8, figure
1-3),onthepdlot'simtmtplne1,
shows outside airstream total tempera-
ture. The temperature is indicated in
degrees Fahrenheit, by a pointer on a
scale ranging from O to 700 degrees, in
50-degree increments, and also by digits
in the upper window in the dial. The
window indication provides a more
accurate reading. A te=perature sensing
probe on the underside of the fuselage
supplies signals directly to the gage.
The total temperature gage system is
powered by the right primary ac bus. If
electrical power is not available to the
gage, "OFF" appears in the lower window
in the dial.

Mransad 2N BEavamhas= 108k
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CLOCKS .

The type A-13A, 8-day clocks (32, figure
1-3 and 23, figure 1-L) on the pilot's
and copilot's instrument panels are
hand-wound, and each has a winding lmob
on the lower left section of the bezel.
Clockwise rotation of the winding mob
winds the clock. To set the hour and
=inute hands the winding knob —ust be
pulled out. A start-stop-reset button
on the upper right section of the bezel
controls the sweep second hand and a
minute totalizer hand. Pressing this
button starts the second and =inute
totalizer hands. Pressing the button

a second time stoos both hands. Press-
ing the button the third time resets
both hands to the 12 o'clock position
and places the clock in readiness for

again measuring elapsed time.

ANNUNCIATOR (INDICATOR, CAUTION, AND
H&PIII}E LIGHTS.

Mal functions, marginal operating con-
ditions, or the status of certain sys-
tems are indicated by placard-type
annunciator lights (1 and 5, figure
1-7) on the center conscle and instru-

For detailed information on speci-
fic anmunciator lights, refer to
applicable system descriptions in
this section and in Section IV.

MASTER CAUTION LICHTS.

The two placard-type master caution
lights (6, figure 1-3 and 9, figure
1-4), one on the pilot's instrument
panel and cne on the copilot's instru-
ment panel, are powered by the essential
ac bus. Both master caution lights
come on simmltanecusly when any indi-
vidual system annunciator light comes
on, with the exception of the following
lights: trim for take-off, bail-out,

brake control, fire-warning/engine shut-
down, landing gear warning, landing gear
position, vibration, and air start on.
The master caution lights also come on
if any hydraulic pump status indicator
tumns yellow. When the master caution
lights come on, the specific malfunc-
ticning system should be determined by
referring to the lights or indicators

on the anmunciator light panel and one
of the master caution lights =ust be
pressed momentarily. This extinguishes
both master caution lights and the
master caution light system is ready

for another fault signal.,

NOTE
If neither master caution light is
pressed,bothatqunuilmgu
The

specific ammunciator light also
remains on as long as the indicated
condition exists.) If the indi-
cated condition clears, or is
transient, the master caution
lights and the specific ammumciator
light go out.

ARNUNCIATOR LIGHTS INTENSITY SWITCH.

Anmunciator light intensity is con- _
trolled by a three-position switch (2,
figure 1-7) on the center console. The
switch is spring-loaded from ERIGHT and
DIM to a center neutral position.
holding the switch at the

- m .
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ANNUNCIATOR LIGHT TEST SWITCH.

A three-position switch (3, figure 1-7)
on the center console tests the bulbs
in the anmunciator lights as well as the
individual components in the lighting
circuits. Holding the switch at BRIGHT
or DIM tests the lights at the selected
intensity. The switch is spring-loaded
to the center (OFF) position. When the
anmmunciator light dim circuit has been
engaged, the lights can only be tested
dim in either position of the test
switch. When dirming is cancelled, the
lights can be tested either bright or
dim by selecting the appropriate test
switch position. The essential ac bus
supplies power for the test switch.

The fire detection system is a con-
tinuous type with a dual sensing
circuit in each engine compartment and
a dual sensing circuit in each accessory

drive system compartment. The individ-

flow to the engine. Also, when the
button is pressed, the bypass air

valve is locked closed, the boundary
layer bleed diverter valve is locked
opened, and the fire extinguisher dis-
charge circuit is armed for the corre-
sponding engine and accessory drive
compartmzent. The fire warning light
rezains on until the fire goes out or
the overheat condition is eliminated.
However, once a shutdown button is
pushed it remains in until the syste= is
reset on the ground, or it will be re-
leased if another shutdown button for a
compartment on the same side is pressed.

CAUTION

¢ Before ancther shutdown button is
pressed, the throttle of the
first engine must be retarded to
OFF. This prevents the fire wall
shutoff valve from opening when
the first button is reset by
actuation of the second button.

e The engine cannot be restarted
while the shutdown button is in.
If subsequent emergency actuation
of another shutdown button on the
same side is necessary, the first
button will be released; and a
restart of its corresponding
engine then is possible if wind-
=ill brake has not been actuated.
Such a restart is not recommended
because the bypass valve remains
closed, the boundary layer bleed
diverter valve remains open
(preventing adeguate engine com-
partment cooling above Mach 0.7),
and the fire or overheat condi-

button circuits normally are powered by
the essential ac bus. If this power is
not available, a switch in the crew

compartment permits these circuits to be

powered by the right primary ac bus.- ]

Changed 25 June 1965
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ENGINE AND ACCESSORY DRIVE SYSTEM COM-
PARTMENT FIRE DETECTION SYSTEM TEST
SWITCHES.

The engine and accessory drive system
fire detection test switches (21 and 13,
figure 1-9) are on the copilot's console
and are powered by the essential ac bus.
There are two switches (a power switch
and a test switch) for checking the
engine fire detection circuits and two
for checking the accessory drive system
circuits. Each LIGHTS OFF position of
the test switches checks one of the dual
circuits in the corresponding fire

wamning lights should come on. The
circuit test switch then is moved to on

of the LIGHTS OFF positions and the
lights should go out. When the lights
go out, the test switch should be moved
through the center position, (the lights
come on if the switch is centered) to
the other LIGHTS OFF position. If all
lights go out with the switch in this
position the circuits are satisfactory.
When the test switch is returned to the
center position, the lights come back
on. The power switch is then moved to
OFF (lights go out).

NOTE
The engine circuits and accessory
drive system circuits cannot be
tested at the same time as they
both illuminate the same fire

warning light.

m

THROTTLE AND FIFE DETECTION BUS
I s==cTor swrTcs.

Refer to "Electrical Power Supply Sys-
tea"™ in this section.

ENGINE AND ACCESSORY DRIVE SYSTEM COM-
PARTMENT FIRE EXTINGUISHER SYSTEMS.

There are two separate fire extinguish-
ing systems, cne for the engines and
accessory drive system compartments of
engines 1, 2, and 3 and another for
engines and accessory drive system com-
partments of engines 4, 5, and 6. (See
figure 1-33.) Each system has two
storage containers (each containing 64

Changed 25 Jumne 1965

pounds of agent), in insulated compart-
ments behind the main landing gear
wheel well. A pressure gage is mounted
on each container. (These gages cannot
be checked by the pilot during pre-
flight.) To provide cooling for the
storage containers, dry ice can be added
to the container compartments if high-
speed flight is anticipated. The ex-
tinguishing agent is dibromodifluoro-
methane (CBr.F.) pressurized to 600 psi
with nitrogen. The system discharges
the extinguishing agent into the se-
lected engine compartment and the cor-
responding accessory drive system

1-11
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ENGINE AND ACCESSORY DRIVE SYSTEM
COMPARTMENT
FIRE EXTINGUISHING SYSTEM

LEFT AND RIGHT FIRE EXTINGUISHING SYSTEMS ARE SIMILAR, LEFT SYSTEM SHOWN
TO FUEL SHUTOFF VALVES
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Figure 1-33
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rate of descent depends on the number

=QUND EMERGENCY ESCAPE HATCH.
= T of rope turns around the center shaft,

The ground emergency escape hatch is on

the top of the fuselage on the right transparent housing of the Sky Cenie.
side of the electronic equipment com- (Maintenance personnel must rerig the
partzent. (See figure 1-34.) The hatch unit if there are not four or five turns

around the shaft.) Both escape ropes

can be force-jettisoned by a ballistic
are stowed in a fabric container on the

remover actuated by any of three *T*

handles, two intermal and one external. bulkhead forward of the entrance door.
One internal jettison handle (1, figure (See figure 3-2.) One end of each rope
1-8) is forward of the pilot's console. is anchored to a cozmon bracket on the
The other (figure 1-34) is in a com- fuselage structure. A pip pin is tied
partment on the left side of the ground to the rope about 11 feet from the
escape aisle, below the escave hatch. anchored end. If escape is to be made
The external jettison handle (figure through the entrance door, the pip pin
1-34), stowed behind an access door on must be inserted into a fitting just
the lower right side of the fuselage, above the door opening and the free end
is attached to a 20-foot cable to permit of the rope dropped out the door
ground personnel to stand clear when opening. If escape is to be made
the handle is actuated. Each handle is through the ground escape hatch, the
connected to a mechanically actuated pip pins are not used, as the ropes
initiator which is fired when its corre- extend from the anchor point through
sponding handle is pulled and causes the the hatch opening, over the leading
hatch remover to fire. (The initiators edge of the right canard. (See figure
actuated by the pilot's jettison handle 3-6.)
and the external jettison handle fire CAUTION
pressure-actuated initiators which, in There should be a minimm of slack
turn, fire the remover. The initiator in rope between the genie and attach-
the ground escape aisle fires the re- ment point of the rope to reduce
mover directly.) A ground maintenance the G-load when the user jumps free
safety pin may be installed in each of the airplane.
handle-actuated initiator. All these
safety pins must be removed before flight. NOTE

Descent may be stopped by grasping
I'n:chatchalmmbemednnmm % the free end of the rope below the
from the inside by unlocking the hatch Sky CGenie.
locks with a handle stowed next to the
internal jettison handle cozpartment.
(See figure 1-35.) The hatch lock HAND FIRE EXTINGUISHER.
release handle must be attached to a
s=all lever on the hatch-locking A Type A-20 portable bromochlorcmethane
mechaniss and pulled down to unlock the (CB) fire extinguisher is mounted on the

batch. When the hatch has been released inside of the entrance door for use in
manually, it can be pushed up and aft for case of internal fires. (See figure
removal. (The ground escape hatch weighs 3-2.) The extinguishing agent (CB) is
about 155 pounds.) pressurized to between 150 and 175 psi.
The pressure is indicated by a gage on

wEs. the extinguisher. Discharge of the

Two ground escape ropes provide a means
of escape fro= the airplane while it is
on the ground. These 3/8-inch-diameter
nylon ropes are long enough to reach the
ground from either the entrance door
or the ground escape hatch. Each
escape rope has a hand strap attached to
the housing of a descent device called
a Sky Genie. The rope is wound around
the center shaft in the Sky Genie. The

Changed 25 June 1965
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GROUND EMERGENCY ESCAPE HATCH

WARNING

ALL INITIATOR MAINTENANCE SAFETY
PINS MUST BE REMOVED BEFORE FLIGHT

Changed 25 June 1365
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agent is controlled by a trigger-type
handle on the top of the extinguisher
vhich permits one-hand operation. The
extinguisher can be used for any type of
fire.

WARNING

Prolonged (5 minutes or more)
exposure to high concentrations
of brozmochloromethane (CB) or
products of its decomposition
should be avoided. Bromo-
chloromethane is an anesthetic
agent of moderate intensity.

It is safer to use than

inverted position. This releases the
pressurizing gas charge with a minimm
discharge of fluid. (Cover the nozzle
with a_cloth or aim into a receptacle to
catch any discharged liquid.) Return
the depressurized extinguisher to its
bracket, and make suitable entry in the
Form 781 (or equivalent) so that the
unit will be replaced.

BATL-OUT WARNINC SYSTEM.

The bail-out warning system permits the
pilot to instruct the copilot to encap-
sulate and eject from the airplane. The
system also provides the pilot with a
visual indication that the copilot has
encapsulated.

P R R I S Y o —

ENCAPSULATE CAUTION LIGHT SWITCH.

The three-position encapsulate caution
light switch (10, figure 1-3) on the
pilot's instrument panel is mechanically
latched in the OFF position and =must be
pulled out before it can be moved to
either ON or EESET. The switch is used
by the pilot to reset the IFF circuit
and instruct the copilot to encapsulate.
Moving the switch to ON illuminates the
encapsulate light on the copilot's in-
strument panel and gives the pilot and
copilot a hot intercom microphone. The
RESET position is used after decapsula-
tion to turn off the IFF and reset the
IFF circuit for the next encapsulation.
The switch is spring-loaded from RESET
to OFF and receives power frem the
essential ac bus.

BATL-OUT WARNING LIGHT BUTTON.

The bail-out warning light button (11,
figure 1-3), on the pilot's instrument
panel, receives power from the essential
ac bus. If a decision is made to eject,
the pilot pushes the bail-out button
before he encapsulates, This {11m=i-
nates the copilot'’s bail-out warning
light. The button also provides a

hot intercom microphone in each escape
capsule.

ENCAPSULATE CAUTION LIGHT.

The placard-type te caution
light (11, figure 1-4), on the copilot's
instruzent panel, is powered by the
essential ac bus. The light comes on
to instruct the copilot to encapsulate
when the pilot activates the encapsulate
caution light switch or when the pilot'’s
escape capsule doors close.

CREW ENCAPSULATED INDICATOR LIGHT.
The placard-type crew encapsulated
indicator light (4, figure 1-3), on the

comes on when the copilot's escape
doors close and shows the pilot

capsule
that the copilot has encapsulated.
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BAIL-OUT WARNING LIGHT.

The placard-type bail-out warmning light
(7, figure 1-4) is on the copilot's in-
strument panel. The light is powered
by the essential ac bus and illuminates
when the pilot pushes the bail-out
warning light button to instruct the
copilot to bail out.

WINDSHIELD,

The windshield assembly includes a
fixed inner windshield, a movable outer
windshield, and two fixed side windows.
The use of a movable windshield permits
an unbroken fuselage contour for low
drag at high-speed flight with improved
visibility during low speed. The fixed
inner windshield, which provides the
pressure barrier for cabin pressuriza-
tion, consists of a front panel, two
windshield side panels, and three over-
head panels. The fixed windshield
panels are laminated and the front and
side panels contain a transparent,
electrically heated film to defog the
glass. (Refer to "Fixed Windshield
Defogging®™ in Section IV.) The movable
windshield which consists of three
upper and two side panels is controlled
by a switch in the crew compartment.
The panels of this windshield are
single-pane, full-tempered glass. The
nose razp is attached to and moves with

windshield and nose ramp down if maxi-
mm range is not a requirement.

CAUTION
Sustained operation with the wind-
shield down at speeds above Mach
2.5 may result in deterioration of
the inner windshield glass edge
attachment bonds and inner layer.

The two fixed side windows are on each
side of the fuselage aft of the movable

windshield. The side windows have inner

and outer glass panels separated by an
air gap. A defogging system is pro-
vided for the air gap between the
movable and fixed windshield and air
gap between the fixed side window
panels. (Refer to "Movable Windshield
Defogging® in Section IV.)

NOSE RAMP SWITCH.

The two-position nose ramp switch (20,
figure 1-5), on the center instrument
panel, is powered by the essential ac
bus. The UP and DOWN positions of the
switch contrcl the nose ramp solenoid
control valve to direct No. 2 utility
hydraulic system pressure to the nose

valve when the windshield ramp are
up and locked. The windshield and ra=p
are held in the position by the

(-
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MOVABLE WINDSHIELD AND RAMP SYSTEM

mmmmm NO. 2 UTILITY HYDRAULIC PRESSURE ——— ELECTRICAL CONNECTION

E=m=3 NO. 2 UTILITY EYDRAULIC RETURN - — —- MECHANICAL LINKAGE

=== UP [3+] ONE-WAY FLOW REGULATOR

e [55] oxE-way RESTRICTOR
Figure 1-35
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NCSE RAMP UNLOCK HANDLE.

The nose ramp unlock handle (1, figure
1-9) ahead of the copilot’s console is
used to lower the windshield if the
normal control system fails. When the
handle is pulled out about L inches,
the uplock is released mechanically.
Air locads then force the windshield and
nose ramp to the down position. To
ensure full downlock engagement of the
nose ra=p, the handle must be pulled at
airspeeds above 300 knots IAS at 1C at
any altitude. The mechanise engages an
exergency downlock linkage which locks
the windshield and nose ramp in the
down positions. A downlock switch, in
the nose ramp up-circuit, is opened
when the handle is pulled to prevent
operation and damage to the downlock
linkage if subsequent operation of the
nose razp is attempted before resetting
the downlock.

CAUTION
After use, the unlock handle and
Zownlock linkage must be reset on
the ground before the next mis-
sion.

ZXTEANCE DOOR.

The inward opening plug-type crew
entrance door (5, figure 1-1) is on the
left side of the fuselage, forward of

pressurization system seals the door.
The door is opened from the outside by
a flush handle near the top center of
the door. The handle is released from
its recess by a push plate on the
handle. When the handle is out of its
recess, rotating it clockwise about L5
degrees releases the latches and seal
oressure so the door can be opened.
After the door is opened, the exterior
handle must be stowed in its recess by
pressing the handle in and rotating it
about LS5 degrees counterclockwise. When
the handle is over the recess it =ust

be pressed in to engage a latch.

CAUTIOR
e Before the door is closed fro=

® The air recirculating fans must
be off before attempting to open
or close the door. Fan opera-
tion will prevent docor opening
or will cause the door to slam
closed.

Latching the door from the inside is
accomplished by turming an exposed
handle clockwise about L5 degrees to
CLOSE after the door is shut. The door
is opened from the inside by turning
the handle to OPEN.

WARNING
Before leaving by the door, which
is about 17 feet above ground
level, make sure an
ladder is in place. (Refer to
"Emergency Ground Escape™ in
Section III for emergency exit
without a ladder.)

SEATS AND ESCAPE CAPSULES.

A combination seat and escape capsule
at each crew station permits ejection
from the airplane and provides crew
protection during and after ejection.
(See figure 3-5 for ejection speeds and
altitudes.) The capsule also provides
in-flight pressurizaticn protection
during emergencies.

integral part of their

capsules. (See figure 1-36.)

seats are identical and each is

with a combination shoulder harmess and
restraint harmess with buckles on the

lap belt and on the chest strap. An

inertia reel is part of the restraint
harness and is controlled by a lever on

(O

(s



T.0. 1B-70(X)A-1

the seat. A contoured seat cushion and
back pad are attached to the seat. The
headrest and armrests are faced with
energy absorbent material. Vertical
adjustment of the seat is done elec-
trically. Folding armrests can be
raised by lifting the amrest or
lowered by pushing a lever attached to
the front of each. Perscnal leads are
fitted into a disconnect block at the
lower center forward edge of the seat.
The emergency oxygen "green apple” also
is located in this area. Upon initia-
tion of encapsulation, the seat retracts
into the capsule and the forward portion
of the seat bottom rotates upward to
aid in proper leg positioning. The seat
is locked when in either the extended
or retracted position and can be
mamually released by a lever on the
seat right conscle.

SHOULDER HARNESS INERTIA PEEL.
The gas-operated rultidirectional-type

shoulder hamess inertia reel below the
headrest of the seat has a2 mamual con-

Upon ballistic encapsulation, the re-
spective control column is stowed

automatically, the seat is retracted
into the capsule, and the pair of clam-
shell doors close from the top and
bottom. Closing of the doors auto-
matically inflates the capsule seals
and actuates the capsule pressurization
systez. If the intercom and IFF are
set up before encapsulating, closing
the capsule doors turns on the emer-
gency IFF and provides hot mike intercom
to pemmit crew commmmication after
encapsulation. (The hot mike intercom
system and emergency IFF also are turned
on when either the encapsulate caution
light switch or bail-out wamning light
switch is actuated.) An emergency
descent control grip, incorporating a
tri= switch and engine retard buttonm,
is in each capsule for control of the
airplane while the crew is encapsulated.
(Refer to "Inlet Reaction Upon Decap-
sulation® in Section VII.) Windows in
the capsule and capsule doors provide
a view of the flight instruments after
the capsules are closed and a view of
the recovery chute, impact bladder, and
approaching terrain after ejection.
(The instrument panel area visible
through the capsule windows with the
head against the headrest is shown in
figures 1-3 and 1-4L. By unlocking the
inertia reel and putting head close to
the window, the entire instrument panel
can be seen.) Upon ejection, chaff is
released and stabilization booms with

altitude is reached. At the preset

altitude, the aneroids initiate deploy-
ment of the pilot chute which pulls out
the capsule recovery chute. A warning
light in each capsule comes on at para-
chute deployment altitude to alert the
occupant that the parachute should have
deployed at this time. Manual controls
are provided to substitute for the

1-127
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ESCAPE CAPSULE (Typical)

EMERGENCY RADIO
BEACON ANTENNA (STOWED)

-

HZEL PZDAL (BOTH SL)ZS)

LOWZR SURVIVAL K
COMPARTMENT

FOOT GUIDE

NOTE

After handgrips are raised and capsule

closed, either or both ejection triggers ;

:::L h;:l-aml o eject capsule 37818374 /(
—

Figure 1-36 (Sheet 1 of 2)
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automatic functions if required. Also
during chute deployment, the impact
bladder on the bottcom of the capsule is
automatically inflated. Plugs in the
bladder blow out on impact with ground
or water to cushion the landing and
prevent rebound. Controls are provided
for releasing one riser of the chute

and opening the doors after the e
lands. smmmnum

in the capsule, and the capsule is
designed to float with the doors
upsard, in case of a water landing.

to shut off the transmitter and conserve
the battery.

ESCAPE CAPSULE STABILIZATION SYSTEM.

Two telescopic booms on the back of the
capsule, and parachutes that extend from
the booms, furnish aerodynamic stabili-
zation of the capsule after ejection
until deployment of the capsule recovery
parachute. The capsule stabilization
systea is actuated by trippers as the
capsule travels up the guide rails
during ejection. The trippers mechani-
cally fire two initiators, and the gas
from these initiators actuates integral
boom cartridges to furnish gas pressure

parachutes are released from the ends of
the booms to augment low-speed free-fall
stability.

ESCAPE CAPSULE IMPACT ELADDER SYSTEM.

An inflatable bladder is installed within
a covered compartment on the lower
portion of the capsule. A half-second
delay after deployment of the capsule
Trecovery parachute, the compartment
cover is ballistically released auto-

(D
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CAPSULE ALTITUDE WARNING SYSTEM.

The capsule self-contained altitude
warning in the upper right
survival kdt, is battery powared and
provides a wvamning light after ejection
when the capsule reaches the parachute
opersting altitude (15,500 £500 feet
pressure altitude). The system is
mechanically armed during ejection by
a tripper, and aneroid controlled after
ejection. The aneroid, set to operate
at the proper altitude, fires a gas
cartridge which operates a pressure
switch to turm on the wvaming light.
The light can be tested by a push button
in the capsule. Positlion of the
trippers can be visually checked before
flight.

Capsule Altitude Warning Syste= Test
Button.

The capsule altitude waming system
button (figure 1-36) is on
the upper right survival kit in the
capsule. The button receives power
fro= the battery in the survival Idt.
Pushing the button tests the bulbs in

actuating a release on the inside of the
Compartment. These kits have carrying

handles and are opened by releasing the
latches on the handle end. The two
small compartzents have energy absorbent
material on the sides facing inboard.
The large survival kit compart=ent is
accessible by removing the two heel
pedals, foot guide, and unlatching the
cover.

SEAT AND CAPSULE SAFETY PINS.

A single ball-lock type ground safety
pin, inserted in a hole in the right
side of the seat, prevents the handgrips
from being raised. This flight status
safety pin is attached to a red streamer
marked "REMOVE EEFORE FLIGHT.®" The
streamer is attached to a spring-loaded
roller in the headrest which retracts
the streamer and pin when not in use.

WAFNING

The pin must not be pulled and
then released, because the streamer
reels in with considerable force
and could damage equipment or cause
personnel injury. _
Maintenance safety pins, used during
maintenance and check—out of the seat

interconnected where possible. A1l of
these pins must be checked for removal

before flight.

SEAT AND CAPSULE CONTROLS.

Seat Handgrips.

Ballistic encapsulation is initiated by
raising the seat handgrips. (See figure
1-36.) The mechanically interconnected
handgrips are latched in the down posi-
tion to prevent them from being raised
accidentally. Rotation upward and aft

1-131
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of the right or left handgrip on the
seat exposes the ejection trigger in
each handgrip. When a handgrip is
raised, mechanical linkage fires
initiators. These initiators actuate a
thruster to retract the seat into the
capsule and lock it, retract and lock
the shoulder hamess, unlock and bal-
listically stow the control column, and
provide pressure for closing the capsule
doors. The capsule doors will not close
automatically during the ballistic
encapsulation cycle until the occupant
presses both heels back against the two
heel pedals,

Ejection Triggers.

An ejection trigger (figure 1-36) is

within a guard in the lower part of each
handgrip. As the handgrips are raised,
the triggers are exposed. The seat must
be retracted into the capsule before the
triggers are operative. After the hand-
grips are raised and the seat is re-

tracted, squeezing either the right or
the left trigger fires initiators which
cause the hatch over the capsule to be

capsule. When the capsule is within é
inches of leaving the top of the guide
rails, the rocket =otor is ignited.
While the capsule is moving up the guide
rails, trippers activate the stabiliza-
tion bogm system, the recovery para-
chute system, and changes over to the

Handgrip Downlock Release Lever.

A spring-loaded handgrip latch release
lever is in the upper portion of each
handgrip to permit rai the hand-
grips. (See figure 1-35.) The release
lever is actuated automatically by the
fingers when the handgrip is raised.

Handgrip Uplock Release Lever.

A spring-loaded handgrip uplock release
lever (figure 1-36), on the left console
of each seat unlocks and permits the
lowering of the handgrips to the unarmed
position after ballistic encapsulation
if immediate ejection is not antici-
pated. Pressing the lever forward into
the conscle unlocks both handgrips and
permits them to be rotated forward and
down to their stowed positionm.

WARNING
Do not contact the ejection trig-
gers while the handgrips as

the ejection triggers will fire the
capsule if accidentally squeezed.

NOTE
When the handgrips have been stowed
following ballistic encapsulation,
they must be rotated upward and aft
again to expose the triggers before
ejection can be accomplished.

Control Colu=n Release Pedals.

Refer to "Flight Control Systems®™ in
this section.

2 NP
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Capsule Door Interior Release Zar.

The door interior release bar (figure
1-36) on the upper door permits manual
control of the capsule doors. When the
doors are open, pulling the horizontal
bar down unlatches the capsule doors.
Changing the direction of pull from
downward to forward closes the doors.

NOTE
The control column must be stowed
before manual encapsulation, to
provide control colum clearance.

The doors are opened by pulling the re-
lease bar back and up to unlock and
raise the upper door. As the doors are
intercomnected, both doors will open.
However, after the impact bladder in-
flates following an ejection, the lower
door is latched in the closed position
and only the upper door will open. The
latch may also be manually released ex-
temally.

Seat Lock Release Levers.

& spring-loaded seat lock release lever
(figure 1-36) on the right comsole of
each seat permits mammual retraction or
extension of the seat. Moving the
lever aft releases the seat locks per-
mitting repositioning of the seat.

When the seat retracts, or handgrips
are raised, the armrests are raised
automatically.

Armrest Release Levers.

The armrest release levers (figure
1-36), on the forward edge of each
folding armrest, are marked "FUSH."
Pushing in on the lever permits the
armrest to be lowered. The lever does
not have to be pushed to raise the
arzrest.

Emergency Descent Control Grip.

The ezergency descent control grip
(figure 1-36) is mounted in a clip
inside the door of the upper left sur-
vival kit in each capsule. The grip
is hand-held and contains a tri= button
and throttle retard button. Refer to

"Flight Control Systems™ and "Engine
Controls®™ in this section.

Seat Vertical Adjustment Buttonms.

The two right primary ac bus-powsred
seat vertical adjustment push buttons
(figure 1-36) on the right console of
each seat are color-coded red and black.
Pushing the red (forwvard) button ener-
gizes an electrical actuator to lower
the seat, and pushing the black (aft)
button raises the seat. When the seat
is retracted, the buttons are inopera-
tive.

The inertia reel lock can be manually
controlled by a two-position handle on
the seat left console. (See figure
1-36.) Moving the handle forward to
LOCK prevents further extension of the
shoulder harness. It is recosmended
that the shoulder hammess be locked
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Capsule Emergency Parachute Handle.

A handle (figure 1-36) to manually
deploy the capsule parachute is in a
recess on the inside roof of the
capsule. The handle is marked "EMERG
PARACHUTE" and is painted yellow and
black. Pulling down on the handle re-
leases a latch and fires an initiator
which deploys the parachute and, as a
backup system, extracts the parachute
compartment door latch pins. When the
handle is released, it springs back in
the recess and exposes the riser cutter
handle.

Capsule Parachute Riser Cutter Handla,

The handle (figure 1-36) is used to
collapse the chute to prevent the drag-
ging of the capsule on the ground or
water during windy conditions. This
handle is protected by the capsule
emergency parachute handle to prevent
inadvertent actuation. The handle is

an initiator that retracts a pin to
release cne of the parachute risers.

WARNING
The riser cutter handle =ust not be

board, an initiator is fired which re-
leases the bladder compartment lid. The
gas pressure which releases the 1id also

Capsule Seal Deflate Button.

Refer to "Escape Capsule Pressurization
System™ in Section IV.

Capsule Pressure Relief Valve.
Fefer to "Escape Pressurization

If either door hinge split handle
is used in the airplane, and
ejection is necessary, the loocse
capsule doors would cause an ex-
tremealy hazardous condition.

v
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Capsule Door Extermal Handles,

The external door handles (figure 1-36),
one on each side of the lower door,

permit opening the upper capsule door

to operate only one handle to open the
upper capsule door.

NOTE
Capsule seal pressure should be re-
leased before atte=mpting to open
the capsule door, by pulling the
seal deflate pin on the capsule.

Capsule Parachute Aneroid and Capsule

Disconnect Test Button.

The capsule parachute anercid and dis-
connect test button (figure 1-36), on

a vertical panel below the capsule, re-
ceives power from the right primary ac
bus. Pressing the button during pre-
fight, lights both the capsule para-
chute aneroid and capsule discomnect
indicator lights if the aneroids are
operative and the capsule-to-airplane
disconnects are properly engaged.

Micro Switch.

EBefer to "Escape Capsule Commumnications®
in Section IV.

CAPSULE INDICATORS.

Capsule Pressurization and Emergency
COxygen Pressure Gages.

Refer to "Escape Capsule Pressurization
System" lnt!'lletpol:lpﬂlc(hrgq
System (Emergency Oxygen Syste=)® in
Section IV.

Capsule Parachute Aneroid Indicator
Light

The placard-type parachute anercid
indicator light (figure 1-36), powered
by the right primary ac bus, isona

panel under the capsule. When the
adjacent test button is pressed during
preflight, this light comes on to indi-
cate that the capsule parachute deploy
system anercids are in a safe, operative
condition.

Capsule Disconnect Indicator Light.

The placard-type capsule disconnect
indicator light, (figure 1-36), powered
by the right primary ac bus, ison a
panel under the capsule. When the
adjacent test button is pressed during
preflight, this light comes on to indi-
cate that the capsule-to-airplane dis-
comnects are properly engaged.

Encapsulate Caution Light.

Befer to "Bail-out Warning System™ in
this section.

Crew Encapsulsted Indicator Light.

Pefer to "Bail-out Warning System®™ in
this section.

AUXTLIAFY BQUIPMENT.

The following auxiliary equipment and

1-135
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REFRIGERATION PACKAGE SERVICING (ZONYL LUBRICANT AND FREON-

IN ENVIRONMENTAL EQUIPMENT COMPARTMENT)

ENGINE LUBRICATION OIL FILLER (ENGINE NO.§)

ENGINE HYDRAULIC OIL FILLER (ENGINE NO.§)

EXTERNAL ELECTRICAL POWER RECEPTACLE (AC ONLY)

FIRE EXTINGUISHER CYLINDERS AND DRY ICE CONTAINERS

AIR INDUCTION CONTROL SYSTEM ENVIRONMENTAL PACKAGE FILLERS (GASEOUS AND LIQUID -
NITROGEN— IN WEAPONS BAY)

FLIGHT AUGMENTATION CONTROL SYSTEM SENSOR COOLER (ICE CONTAINER AND WATER
FILLER — IN WHEEL WELL)

GROUND COOLING CONNECTION

WATER TANK AND ANHYDROUS AMMONIA FILLERS

DRAG CHUTE COMPARTMENT LATCH HANDLE

NoppaEpN

FRpBee

M. ACCESSORY DRIVE SYSTEM LUBRICATION OIL RESERVOIR FILLERS (6 PLACES)

15. ENGINE LUBRICATION OIL AND ENGINE HYDRAULIX OIL FILLERS (ENGINES NO.1 THROUGH NO.5)
:. LIQUID OXYGEN, GASEOUS OXYGEN, OXYGEN-NITROGEN FILLERS (IN CREW COMPARTMENT)
5.

FUEL INERTING SYSTEM LIQUID FILLER
ELECTRICAL POWER RECEPTACLE (GROUND TOW, FUEL AND DEFUEL AC AND DC ONLY)
CONNECTION

SPECIFICATIONS
PO G e e sasmannedssessesneesnmannna MIL-J-25656 (No alermate fuel recommended)
ENGINE LUBRICATION OIL. ....cccuucenncnnanonnnsanees MIL-L-9236 (Pics an additive)
ENGINE HYDRAULIC OlL. ... .ccccouannannanacocsnacnsns GES1406 (Versilube F-30)
ACCESSORY DRIVE SYSTEM LUBRICATION OIL.......... MIL-1-7808
HYDRAULIC FLUID....cccco-cocacacacansnsnsssssennces HTHF-10
LIQUID NITROGEN. . cevnrensnnnancss B R MIL-N-60I1, GRADE A TYPE D
GASEOQUS NITROGEN. . .ccvvencncnsnscsssnssnasannnnncns MIL-N-50I1, GRADE A TYPEI
GASEOUS NITROGEN AND OXYGEN....ccccnnusnaancnnnnn MIL-N-80ll, GRADE A TYPE I ($0%) AND

MIL-0-27210, TYPE I (50D

LIQUID OXYGEN...cez- Ay e R e e s e MIL-0-27210, TYPE I
GASEOUS OXYGEN. ..cccussnssnsansnsncss e MIL-0-27T210, TYPEI
ETHYLENE GLYCOL....... e e eaRama e UNION CARBIDE PART NO. PM 2251
ANEYDROUS AMMONIA. ....... S s e . MIL-O-A-44%a
DEMINERALIZED WATER. ..cccusancnonsns asnmeeeshmeans Water not exceeding the equivalent of 10 parts per

million by weight of sodium chioride at a "ph™
valoe of 6.5 to 7.5. Maximum solid content in water
will nct exceed 5 parts per million by weight.

ICE (Shaped to fit container)....... ccsssssassannas cecssss Ice made from the above water

FIRE EXTINGUISHING AGENT (Dibromodifiuorometiane). .. MIL-D-4540

DRYICE.....ccovonnecnss esssssssasssssssssancssennane COMMERCIAL GRADE

FREON F-1l .....ccccsssesccsscssnscnsssasncscscccacss DUPONT COMMERCIAL GRADE
ZONYL E-91 LUBRICANT....... ssssssscsssescnsssnsnnns DUPONT COMMERCIAL GRADE B-38-1-00-104

1-D7/138
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SECTION II

NORMAL PROCEDURES
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After Landing . « « ¢ ¢ ¢ ¢ « o « « 2-40
Before Leaving Airplane . . . . . . 2-8
Strange Field Procedure . . . . . . 2-k
Abbreviated Checklist . . . . . . . 2.5

To show which of the crew is to accomplish each step, code letters

appear in this section after each step as follows:
, the step is accomplished by the

fr) pilot and (CP)

code
pilot. In the cases where the pilot or copilot reads, the steps are
not coded unless the step must be performed by both crew members.

Refer to Section V for detailed airplane
and engine limitations.

FLIGHT PLANNING.

Refer to Appendix I to determine the
fuel quantity, engine settings, and air-
speeds that are required tc complete the
proposed mission.

TAKE-OFF AND LANDING DATA.

Refer to Parts 2 and 10 of Appendix I
for the information necessary to fill
out the Take-off and Landing Data card
in T.0. 1B-70(X)A-1CL-1, before each

flight.

Cbanged 25 June 1965

NOTE
Take—off ground roll may
be considered unclassified
provided that it is not
correlated with gross
weight and configuration.
This will avoid the neces-
sity for classifying the
clearance because of the
inclusion of take-off

ground roll.

WEIGHT AND BALANCE,

Refer to Section V for weight and bal-
ance limitations. For loading informa-
tion, refer to the weight and balance
form. Before each flight, check take-
off and anticipated landing gross weight
and balance. Complete Form 365F for
weight and balance clearance.
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EXTERIOR INSPECTION
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10. LEFT MAIN LANDING GEAR AREA
11, LEFT INLET AREA

13. LEFT CANARD AREA

For detalled checks to be performed, refer to

"Preflicht Check™ in this section.
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CHECKLIST.

Refer to page ii for additional informa-
tion on this subject. AFR 60-9 requires
each flight crew member to refer di-
rectly to the checklist during specified
ground and flight operations.

ENTRANCE.

Normal entrance is through a door on the
left side of the fuselage, just forward
of the canard. The door opens inward
and is hinged on the forward edge. Before
the door can be reached, an adequate
ladder must be in place. See figure 2-2
for entrance door opening and closing
procedures.

PREFLIGHT CHECK.
BEFORE EXTERTOR INSPECTION.

1. or= 781 (or equivalent) - Check.
Check aircraft form for engineering
and maintenance status, and =make
sure the airplane has been serviced
oroperly for the intended mission.
Check that a foreign object inspec-
tion has been made. For servicing
points, see figure 1-37.

EXTERIOR -INSPECTION.

Because of the size and complexity of
this airplane, it is assumed that main-
tenance personnel have completed the
required preflight inspections. The
exterior inspection performed by the
flight crew is only an inspection of
accessible and flight safety
items and is based on the flight crew
accepting the airplane for flight with
emphasis on the items affecting safety
of flight. Check the airplane as out-
lined in figure 2-1. Information on non-
accessible items is listed in the "Pre-
flight Inspection Record.”™ Ground crew
will be at the to discuss the
status of the airplane and its systems.

cleanliness, and signs of
fluid leaks; make sure all

vents, ducts, and ports
are clear; and all access
doors and panels are secure.

1. Forward fuselage area.

a, Lower fuselage area - Check.

b. Antennas - Check.

c. Landing and awxiliary landing
and taxd lights - Check re-
tracted.

d. Pitot boom - Check cover re-
moved.

2, Flight canard area.

a. Right flap - Check.

b. Fuselage area - Check,

c. Antennas - Check.

3. Right inlet area - Inspect from
opening.

a. Check that inlet mark-
ings (throat wide open) are
visible,

b. Inlet pitot-static probes - Check
covers removed.

L. Nose wheel area.

a. Gear and gear door ground safety

pins and locks - Check installed.
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ENTRANCE

PUSH PLATE ™ EXTEND

HANDLE THEN ROTATE
CLOCKWISE TD CPEN

STUW HENDLE IN

RETRACTEC PCSITION =

BEFORE CLOTING DLIR -~
FRCM INSIDE = Q’V‘
——=

nmmmmm,mm
handle clockwise and push door in.

nmerthorism stow exterior handle
in its recess by pressing kandle in and then
rotate it counterclockwise. When over the
recess, press in until handle is Latched
(Reverse this procedure to lock door after
exit. )

nmmummm. Taate
bandle clockwise until door is locked
(Reverse procedure for exit.)

37010418

Figure 2-2
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2 6. Right main landing gear area.

a. Gear and gear door ground safety
pins and locks - Check in-
stalled.

NOTE

displayed by the ground crew
when called for by the pilot.

b. Wheels and tires - Check.
Visually inspect tires for
proper inflation for present
gross weight, for signs of
slippage, and for damage.

¢. Wheel chocks - Check in place.

d. Main gear strut - Check.

7. Right wing tip area.
Inspect the right wing tip, ele-
von, and navigation light.

8. Aft fuselage area.

a. Elevons - Check.

Check elevon segments for
proper aligmment.

b. Engine exhaust nozzles - Check
for condition and uniformity of
area.

= c. Engine ground cooling doors -
Check open.

d. Rudder surfaces - Check.

e. Drag chute safety pin - Check
removed.

The drag chute safety pin
should have been removed by

9. Left wing t:lp.u-u.
and navigation light.

11. Left inlet area - Inspect from
opening.

a. Check that inlet alignment =ark-
ings (throat wide open) are
visible.

b. Inlet pitot-static probes -
Check probe covers removed.

12, Left canard area.

a. Left flap - Check.

b. Fuselage area - Check.

c. Antennas - Check.

BEFORE INTERIOR INSPECTION.
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INTERIOR INSPECTION.
CREW ENTRY AREA.

With ground crew personnel aboard the
airplane until after engine start, the
flight crev should make the following
inspection:

NOTE :
The entrance door must re-
main latched open with the
dust cover imstalled until
after engine start.

B 1. Descent devices (Sky Genies) and
escape ropes - Check.
Make sure rope is woud bor 5
turns around center shaft of the
Sky Genie. If more or less than
5k or 5 turns bave been wound

around the shaft, have ground crew
properly wind the rope and rein-
stall the Sky Genie in its re-

ceptacle.

B 2. Ground emergency escape batch -
Check bateh secure and hatch mmlock

bandle initiator in ground escape
aisle. :
J 3- Ventilated suit comverter tanks -
Check at 110 to 150 psi.
B 5. Capsule altitude varmning aneroid
trippers - Check.
The arm of the altitude vaming
aneroid tripper of each capsule
m=ust extend through tbe bole in
the canted bulkhead.

Mansed 28 Tims 1068
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S. Central air data system ground test
panel - Check.

Make sure the air data ground test
salector switch on the air data
ground test panel (on the bulk-
head immediately behind the
pilot's capsule) is at NORMAL and
the test caution light is out.

is raised to permit the crew
to enter the seats.

2. Walk-around oxygen bottle - Check.
3. Capsule, seat, and harness - Check.

(P and CP)

a. Capsule parachute aneroid and
capsule disconnect test button -
Press.

Press the test button and

check that both the aneroid
and disconnect indicator

lights come on.

b. Flight status safety pin - Check
inserted,

Make sure flight status safety
pin is inserted in the seat
right conscle and all other
seat and capsule safety pins
(9) bave been removed.

¢. Seat handgrips - Check down.
The handgrips must be full
down and stowed.

d. Capsule doors - Check latched

cpen.

p— A My e - il

e. Heel pedals - Check attached and
unrestricted. (Move one at a
time.)

f. Capsule exmargency parachute and
riser cutter handles - Secured.

The capsule emergency para-
chute and riser cutter handles
=ust be up and secure.

g. Capsule pressurization system and
OXygen pressure gages - Check in

green area.

h. Capnle altitude warning light -
Test.

i. Survival Kkdts - Check.

Check that upper survival kits
are secure and the

doors are latched, and that the
lower survival kit door is
fastened.

J. Seat position - Check forward
and locked.

k. Shoulder harmess inertia reel

Refer to "Oxygen System Pre-
flight Check™ in Section IV.

=. Center conscle - Lower and latch.
After entering the seats,
lower and latch the console.

PILOT'S INTERIOR INSPECTION. (COPILOT

READS.)

l. USF 1 - On and selected.

1A. TACAN function switeh - REC and
channe] selected.

NOTE
The TACAN requires 2-
ainute vara up.

1B. IIS powver svitch - OFF.
1C. AGFS circuit breakers - In.
Eave ground crewv im electronmic

equipment compartment engage
AGFS circuit breakers.

2. IFF - Check OFF. (CP)
3. Ground intercoz switch - ON. (CP)
h.Stmdbypitchtﬂanuh-

5.Io.llndlo.2pmmli
systems - Check. (3800 pei minimm)
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6. Intercom panel - Set and Check. d. Capsule doors - Close manually.
e Master volume kob - As desired. e. Capsule windows - Condition and
e UHF mixer switch - Pull. clean.
e Intercom function selector f. Crew encapsulated (P) and encap-
switch - UHF. sulated (CP) caution lights -
e Hot mike mixer switch - Push Check on.
(oFF). g. Commmmications - Check.
o Call button - Push, check, then e Check hot mike status while
releass. encapsulated.,
e TACAN mixer switch - As required. e Capsule microphone switch -
e IIS mixer switch - As required. Press to test trans=it
e Marker beacon mixer switch - As function.
required. h. Seal deflate button - Press until
7. Capsule and seat - Encapsulated latched.
checks, (P and CP) i. Capsule doors — Open and check

upper door latched.
J. Seal - Full forward and locked.

NOTE
Have ground crew standby 8. Encapsulate caution light switch -
to report control sur- Momentarily at RESET and release to
face movement. OFF.

9. Crew encapsulated (P) and encap-
a. Seat - Unlock and retract. sulate (CP) caution lights - Check
out,

WARNING 10. Control columns - Engage. (P and CP)
Flight status safety pin Pull control colums aft until
must remain in the seat engaged.
right conscle and handgrips 11. Rudder pedals - Adjust. (P and CP)
must remain stowed to pre- 12. Secondary exhaust nozzle stand-by
vent inadvertent handgrip pressure knob - Set to field eleva-
and trigger actuation. tion.

13. Axdliary gyro platform system mode
b. Emergency descent control grip - switch - MAG. M

Check. 1L. Awdliary gyro platform aligmment
Remove emergency descent con- switch - Check at OPERATE.
trol grip fro= clip in upper 15. Audliary grro platfora magnetic
left survival kdt. Move and variation indicator - Check.

- hold control grip trim switch Check that correct local magnetic
at its NOSE UP and NOSE DOWN variation is shown on the variation
positions to check pitch trim indicator. If the variation showm
and at the IWD and FWD posi- is incorrect, realign.
tions to check roll trim, 16. Awxiliary gyro platform latitude

setting Imob - Set.

NOTE Set local latitude into latitude
The check of sach capeoule indicator.
trim switch must be made 17. UHF 2 - On and set.
separately. Standby pitch a. UFF function switch - MAIN.
triz arming switch must be (P UNF 2; CP WF 1)
at ARMED to permit the es- b. UHF charnel selector kmob - As
cape capsule emergency required. (P UHF 2; CP UHF 1)

Changed 25 Jume 1965
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18.

r.o-

¢. UHF manual-preset-guard sliding
selector - As required. (P UNF
2; CP UNF 1)

d. UHF transmitter power switch -

13-70(X)A-1

31. Total temperature gage - Check off
flag cleared and gage reading near
ambient.

32. Encapsulate switch - ON; check hot
mike and encapsulate light on;

As required. (P UHF 2; CP UWF 1)
e. Manual . selector knobs - RESET; then OFF and note encapsulate

As required. (P UHF 2; CP UWF 1) light out.
33. Bailout button - Press; check bailout

Lateral bobweight switch® - Momen-

light on and hot mike; then release

tarily at LOCK.
19. Oxygen toggle valve - ON and check. and note bailout light out.
3L. Vibration panel - Test and record
§OTE selector set at L.

¢ Oxygen mask must de on
and connected before
mmmh

When the vibration test button is
pushed, all 12 vibration indicator
pointers should read 75 percent
and the vibration caution light

ohforto'ﬂqpn should come on.
Preflight Check" 1-‘ 35. Electronic equipment air temperature
Section IV. gage - Check below &0°F.

36. Azmonia, water and liquid oxygen

20. Visor heater switch - As required. quantity gages - Check and test.
(P and CP) When the quantity gages test button
21. Augmentation power swvitches - ON. is pressed, the pointers of the

The yav 1, yaw 2, pitch, and roll

arzonia, water and liquid oxygen

augmentation powver svitches should quantity gages should move towards
be ON. "0". When test button is released,
22. (Deleted) pointers should return to previous

23. (Deleted) indication if gages are functioning
2%. Grownd ison bandle PRIy
. Ssenpe Rahch’ Jotk " 36A. Bleed air switch - AUTO. §

Check in and maintenance safety pin Cadbin air sviteh - CFP.

removed. 37.
38. Air recirculating fan thermal pro-
25. AC voltages - Check; then retum tection override switch - NORMAL.

voltaeter bus selector switch to 39. Air recirculating fan swvitch - OFF.
ESSENTIAL. k0. Interior and exterior light
To check the external electrical mm:-hmg:a.
power supply, move bus selector k1. No. 3 and & generator switches - OFF.
switch to each bus position, and k2. Emergency gemerator switch - AUTO.

check ac voltage through each
phase. When check has been com-
pleted leave the bus selector
switch at ESSENTIAL.

26. Instrumentation panels - Set. (P and CP)

NOTE
A1l recording switches must be
at OFF before turning on the
instrumentation master switch.

L3. Engine emergency brake switches -
Check OFF.

CAUTION
If engine emergency brake
switches were at ON, the
engines must be checked and
brakes reset before a start
can be attempted,

LL. Fire extinguisher agent discharge
switches - Center (OFF).

27. Flight instruments - Checked and set
(P and CP)

28, Flight display switches - Set.

29. Cabin over 42,000 feet warning lights

Out. (P and CP) =
a0 5 5 = L5. :‘lighnrm.ng lights - Out and button
(P and CP) Check that all fire warning lights/

engine shutdown buttons are flush
with the panel and have not been
pressed.

*Airplane AF62-001
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46. Exbaust tempersture gages - Check. 56. Throttles - OFF.
Off warning flags =ust be out of 57. Alternate throttls svitches - Check
viev. centered (OFF).
B 57 (Deleted) 58. Throttle reset button - Press and
release.
§7A. Eydraulic reservoir nitrogen head Press throttls reset button to
pressure and fluid level - Check. ensure that altermate throttls
Use selector switches to check circuits are not enmergized.
nitrogen hesd pressure and fluid 59. Air start svitch - Check OFF.
level in each hydraulic reservoir. 60. Wheel brake hold button- Push.
k7B. Cabin recorder switch - As rqu.lnd. Lift guard and zomentarily press
=ole - NOSMAL the vheel brake bold button, then
.:g? I::iubp“?ﬂtch f;ic:;? release. Check that indicator
4. Wing tip fold controls - Mode svitch 11006 1n Jthan sones. em.
NORUL, and positicn selector svitch 61. Wheel brake comtrol switch - MANUAL
UP. Check indicators. and check brake control caution
50. (Deleted) = 1ight on.
51. landing gear emergency lowering .:;;cuholthorln;uhctarmm-
d suttzh - Chosk 5 62A. Nose vheel steering engage
52. landing gear position lights - Check switch - FAIL SAFE.
green. 63. Flap handle - Check FLAP UP and in-
53. Anmunciator lights - Test and check. dicator showing flaps up.
Hold annuncistor light test switch 6s. Engine rpm lockup switch - FELEASE.
momentarily at BRIGHT, then DIN, €5. Drag chute handls - STOWED JETTISON.
check lights, and relesase svitch 66. UHF antenns selector switch - AUTO.
to center. 67. Both UHF radios - Check. (P and CP)
68. Intercom function selector switch -
NOTE uEr 1.
Check that all anmunciator 69. Flight augmentation control system
lights are out except the speed stability switch - OFF.
following: engine identi- 70. TACAN - Check operation. I
fication lights (6), engine Ti. ACFS - Check.
oil pressure, accessory
drive systea, cooling fuel COPILOT'S INTERIOR INSPECTION. (PILOT
p=p, No. 3 engine gemerator READS).
out, No. & engine generator
out, water-ammonia, roll and 1. Fuel tank pump swvitches - OFF. E]

pitch augmentation, 1 and 2
yav augsentation, and both
=master caution lights.

S&. Hydraulic pump status indicators -
Check yellow.

55. Engine overspeed arming lever - OUT.
(forward).

2-10 Changed 25 Jume 1965
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2. Fuel quantity indicators - Check and é. Environmental switches - OFF,
test. ® Auxiliary cooling switch - OFF,
Hold fuel quantity indicator test o Ezergency heat exchanger water
switch at EMPTY. The fuel se- switch - OFP.
quence indicator strips 6, iA, 2A, e Coolant circulation pump switch -
1A, 7, 8A and 3 should izmediately OFT.
display black, followed by the e Pitot heater switch - OFF,
tank secondary strips 4B, 28, 1C, ¢ Windshield anti-ice and rain re-
1D, and 88. The total and se- moval switches - OFF.
lected tank fuel quantity indi- @ Windshield defogging switch -
cators should go to zero. All OFF.
strips should b‘ black in about e Cabin temperature selector
35 seconds or the system is switch - OFF,
faulty. . o Refrigeration switch - OFF.
NOTE CAUTION
If any strip remains white Refrigeration switch must
or does not move with be OFF to prevent damage
actuation of the test to the Freon compressor
switch, select the corres- during low engine thrust
tank on the fuel settings.
tank selector kmob. Should
the selected fuel tank -
. (Deleted)
quantity indicator drive 7- I
Toarde serc. the fadl me- 8. Duct performance svitch® - NORM.
9. Alr induction contrcl systez package

indicator system is

faulty. No movement of the power switch - ON.

selected fusl tank quantity

indicator counter indicates NOTE

a faulty indicating system. ® If air induction control
systen coolant caution

If the selected tank zero value light remaing on for about

does not appear in 30 seconds, or 3 minutes, move air in-

1f the total fuel gquantity zerc duction control system

value does not appear in 3 mmmmu

minutes, the system is faulty. OFF momentarily (about 1

A1l indicators must retum to second), then back to ON.
The light should go out.

their original readings when the

test switch is released to OFF, This assures operatiocn on

the No. 1 system.

3. Fefueling valve switches - AUTO. ® The switch must be on at
L. Liquid nitrogen quantity indicator - least 25 =inutes before
Check and test. operating the air induction
Press test button and then re- control systes.
lease. Indicator pointer should
go towards "E" and retum to GA. Throat trim pover switchf - OFF. I
previous reading. QB. Throat height trim controlst - :
Check at +00.
NOTE
Do not hold test button
long enough to permit *Airplane APS2-0C1
gage to indicate below TAirplane AFS2-207

5. Nose ra=p unlock handle - Check in.



llD. Oxygen toggle valve - ON and check.

NOTE
o Oxygen mask must be on
and connected before

CAUTION
If the throttle and fire
detection bdus selector
swvitch is at FH BUB, or
is not safetied, a ground
crev check of circuit may

(--'”1

moving oxygen toggle to be necessary.
OoN.

® Refer to "Oxygen Syste=
Preflight Check® in
Section IV.

15A. Bus-tie contactor overrids switch -
Check OFF.
15B. VGE recorder switch - OFP.

15. Engine No. 3 regime III cooling
switch® - Check OFF.

11. IFF saster switch - STDBY.
12. Regime IIT cooling switch - Check
OFF.

CAUTION .,b",.mm”b.
To prevent overheating of engine Ho. ;:'ﬂ” m“‘"
all engines, the regime Ko. 3 regime IIT cooling
IIT cooling switch must svitch must remain at OFF

resain at OFF until flight
speed and altitude require
regize ITI cooling.

13. Fire detection systems - Test.
Test engine compartment fire de-
tection system by moving engine
compartzent test switch to ON and
hold light test switch momentarily
at each LIGHTS OFF positicn and
releasing to center. Retum test
switch to OFF. Test accessory
drive system compartment fire de-
tection system by moving ADS test
switch to ON and hold light test
switch momentarily at each LIGHTS
OFF position and releasing to
center. Return test switch to

until flight speed and
altitude require regime
III cooling.

16. Crew air shutoff handle - As desired.

17. Crew air diverter lever - NORMAL.

18, Battery-inverter switch® - Check
safetied at OFF.

WARNING
If the battery-inverter
switch wvas at ON or not
safetied, the battery has
been activated and must
be replaced before flight.

19. Engine shutdown and wheel brakes
arming switch® - Check OFF.

OFF.
NOTE
mﬂ?ﬂuﬂm BEFORE STARTING ENGINES. (PILOT READS.)
SEapen. tant SWiieh 2o AICS CHECKDUT - ATRFIANE APE2-001. 1

1. No. 1 and No. 2 utility hydraulic
systems - Check. -
The ground hydraulic power wmit
must be supplying sufficient hy-

engine
accessory drive system
g Y T dlx:t)ﬂicm. (3800 pei mini-
systems cannot be tested
sizultaneously because
both systems use the saze * Adrplane AF62-001
warning lights.

k. Throttle and fire detection bus se-
lector swvitch - Check safetied at
NORMAL.

2-12 Changed 25 June 1965
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2. Throat - Check and set for take-off,

as follows:

a. Throat vheels - Both full aft; then
both throat mode switches - MAN.

b. Throat wvheels - Both forvard to
Mach 1.80.

Move both throat wvheels forward
to cbtain Mach 1.80 on throat
Mach schedule indicators.

c. Throat standby swvitches - Hold both
down at to obtain Mach 1.70,
then up at INCR to obtain Mach
1.90.

Hold both throat standby
switches down at DECR to obtain

Mach 1.70 then up at INCR to
obtain Mach 1.90 on throat Mach
schedule indicators.

d. Throat wvheels - Both full aft.

. Bypass - Check and set for take-off

as follows:

a. Bypass vheels - Both full forward;
then both bypass mode svitches -
MAN.

b. Bypdss wvheels - Both aft to OPEN
(b:)f;-.udnoromctutimn;htl
on).

Move both bypass vheels aft until
bypass area is 500 square inches.

c. Bypass standby system selector
svitches - Both PRIMARY.

d. Bypass standby svitches - Eold both
up at CLOSE to obtain 300, then
hold both down at OFPEN to obtain
w.

Eold both bypass standby
svitches as required until by-
pass area is 300 square inches,
then S00 square inches.

T ijsltudbyﬂitchl-lnldboth
up at CLOSE to obtain 300 thea bold
both down at OPEN to obtain 500.

Eold both bypass standby switches
as required until bypass area is
300 square inches, them 500
square inches.

AICS CEECXDUT

1B-TO(X)A-1

8- Eypass standby systez selector
svitches - Both OFF.
. Bypass vbeels - Both full forward
umntil bypass area indicators stop.
i. Bypass mode svitches - Both CFF.

= ATRPLANE APE2-207.

No. 1 and No. 2 utility hydraulie
systezs - Check.
The ground hydraulic power unit
=ust be supplying sufficient
kydraulic pressure (3500 pei
uinimm)

Duct performance switch - NORM.
AICS mode swvitches - Both AUTO.
AICS reset swi = Press and
bold.
Press and hold switch/light wntil
completion of step 8.
Throat Mach schedule standby svitches
(reset svitch/light held pressed) -
Both up to INCR wntil throat Mach
schedule indicators read 1.80, then
both dowm to DCR until both throat
Mach schedule indicators read 1.67.
Bypass door standdby switches (reset
svitch/light held pressed) - Both down
to OPEN until positive doors-open

AICS zode switches (reset switch/light
beld pressed) - Both STBY.
AICS reset switch/light - Check om.

If the light is on, the throat

properly rigged. If the light is
out, the bypass doors are not
properly rigged and must be co
before flight.
O. AICS reset switch/light - Release.
STARTING ENGDES.
CAUTION

® See figure 2-3 for engine
exhaust wvakes temperature,
velocity, and sound-
pressure level danger
areas.

e 0o Airplane AFE2-001, the
throat and bypass door
zode svitches must be
at (FF, the throat manual
mtmlmtu.'u.m:
the bypass door manual
control wvheels full for-
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wvard, the throat Mach 2. Wbeel chocks - Eave ground crev check
schedule at 1.67, and the in place.

bypass area closed for 3. Windghield defogging switch - (H.
engine start. L. No. 2 primary hydraulic syste=

pressure - 5000 psi minfmum,
Check that ground hydraulie power
unit is supplying sufficient hy-
draulic pressure for a start.

On Airplane AFE2-207, the
AICS mods svitches must
be at STBY, the throat
Mach schedule at 1.67, and

the bypass area closed for 5000 pei.)
engine start. 5. Have ground crewv check No. & engine
run area clear.
NOTE €. Engine No. & throttle - Check OFF.

Throttle must be OFF to ensure that
engine fuel control, fire wall fuel
shutoff valve, and throttle con-

The normal starting se-
quence is: engines No.
k"é’?{‘: Garottle 1
en the firs =
moved from OFF to IDLE, 7. Engine Bo. & altemate throttle

mary c system be- fuel control will not respond to

ing used for starting) throttle movement.

goes out. However, as B.Eumlo.hthmtuo-m.
Advancing throttle IDIE cpans

each engine is started,

one cooling loop fuel pump the fire wall fusl shutoff wvalve
caution light comes on and and arms the engine start and
stays on until engine ro= ignition circuits.

cutoff valve in the engine fuel
control is closed.)

CAUTION
Observe ignition system duty
cycle limits to prevent

start. This provi
check cn the pressure possible damage to ignition
svitches and the electri unit.

a. Primary lpdranlic puxp No. &

b.

status indicator - Check green.
Ko. 2 cooling loop fuel pup
caution light - Check on.

10. Throttle reset button - Press (after
rpm stabilizes).

Press reset button to restore
normal throttle comtrol of the
engine fuel comtrol and to open
the fuel cutoff valve in the
engine fuel control.

-~ .B A e sxf>
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NOTE
Engine light-off occurs about 8
to 10 seconds after reset
button is pressed.

Engine No. & exhaust tempersture
gage - Monitor.
If engine light-off does not occur
within about 20 seconds after
throttle reset button is pressed,
retard throttle to OFF.

CAUTION

e Prizmary hydrsulic pump No. &
status indicator must change
from green to yellow below k0%
g, or move throttle OFF.

e If exhaust temperature
reaches the start limit
and continues to rise,
engine must be shut dowmn
to prevent over-temperature.

(See figure 5-1.) Do mot
attempt re-start of
engine.

At IDLE rpm, check utility and pri-
mary hydraulic pump status indica-
tors for engine No. 4 green, and
check the following caution lights
cut:

e Engine oil pressure

e ADS

e No. 2 cooling fuel pump

e Engine Fo. § identification

Engine No. & engine instruments -
Within limits.

steadily, with the throttls at
IDIX, to sbout 60§ rpm. Engine
should accelersts to idle rpm in
about &5 seconds. Make sure all
No. 5 engine indicators are within
limits., Check No. § exhaust
nozzle position indicator at 65 to
75 percent.

1k, Start engine No. §, then No. 5.

Use steps 6 through 13 for
starting engines #o. 6 and 5.
(Substitute "engine No. 6" and
engine No. 5" when applicadle.)

HOTE
e Engines No. 5k and 6 must be at
idle rpm wvhile starting engine
. 5.

15.

17-

&.

o After engines No. &, 5, and € are
started, bave ground crew change

hydraulic ground power unit to the

No. 1 primary hydraulic system.

No. 1 primary hydraulic system
pressure - 5000 pei minfmm,
Check that ground hydraulic power
unit is supplying sufficient hy-
draulic pressure for a start.
(Mtnimm 5000 pei.)
Start engines No. 3, No. 1, then
No. 2.

Use steps 5 through 13 for starting

engines ¥o. 3, 1, and 2. (Substi
"engine No. 3," "engine ¥o. 1,"
and "engine No. 2" vhere
applicable.)

NOTE
Engines No. 1 and 3 must be
at idle rpm vhile starting
engine FNo. 2.

No. 5 engine primary generator

swvitch = ON and check voltages.
Check that No. & generstor-out
caution light goes out. Check
each phase (A, B, and C) for each
ac bus (LE PRI, RI FRI, and
ESSENTTAL). Voltage should be
115 volts =3 volts.

Extarnal electrical power - OFF.
Have ground crev tum off extemal
electrical power.

No. 3 engine primary generator

sviteh - OH.

Check that No. 3 generstor-out
caution light soes out.

Bo. k& engine primary generator

svitch - OFF and check voltages.

No. § engine prizmary gemerstor

swvitch - ON and check voltages.
Check that No. & generator-out and
bus tie open caution lights out.
Check each phase (A, B, and C) for
each ac bus (LE PRI, FE FRI, and
ESSENTIAL). Voltage should be 115
volts =3 volts.

Both cooling fuel pump caution

lights - Out.

Electrical and hydraulic ground

pover units - Have ground crew

disconnect.
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DANGER AREAS

REFER TO CONFIDENTIAL SUPPLEMENT, T.0. IB-TO(X)A-1A
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30. Vibration record selector kmob -

AUTO.
31. No. L engine primary generator
switch - ON.

Check that No. L generator-out
caution light goes out.

32. AC wvoltages - Check 115 volts 3

volts.
Check each phase (A, B, and C) of
ac voltage for each ac bus (LH PRI,
PH PPI, and ESSENTIAL). Voltage
should be 115 volts %3 wvolts.

33. External electrical power - OFF.
Have ground crew turn off externmal
electrical power.

35. No. 3 engine primary generator

switch - ON.
Check that No. 3 generator-out
caution light goes out.

35. No. & engine primary generator

switch - OFF and check voltages.

36. No. L engine primary generator

switch - ON.
Check that No. 4 generator—out and
bus tie open caution lights out.

37. AC voltages - Check 115 volts 23

volts.
Check each phase (A, B, and C) of
ac voltage for each ac bus (LH PRI,
RH PRI, and ESSENTIAL). Voltage
should be 115 wvolts £3 wolts.

38. Electrical and hydraulic ground

power units - Have ground crew re-
move.

-

MANUAL START.

A marmal start should be used instead
of the normal start procedure for any
engine having a history of hot-start
tendencies. The manual start procedure -
reduces the probability of a2 bot start
by allowing the engine to be motored
before fuel is supplied to the engine.
The steps of the pormal start procedure
that apply before the start is initiated
and after engine light-off also apply
when making a manual start. If a manual
start is necessary, proceed as follows:

1. Bormal pre-start procedures -
Complete.
2. Throttle (applicable engine) -

Check OFF.
Throttle must be OFF to ensure

Changed 30 Nove=ber 106& 2164 /2-16
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switch to MANUAL and teasperature
knob to its full BOT position.
Have ground crew check hot air flow

compartzent beatar over-

apf EEERRER FEN
At
TREH
T
i
L

1)
ga
:
{
E

1. Emergency generator switch - ON.
Check that emergency generator-on
caution light comes on and monitor
J Fo. 2 utility hydraulic system
=P Pressure.
J 2. Zssential ac bus voltages - Check 115
volts £3 volts.
Check voltage for each phase (A, B,
and C) of the essential ac bus.

Changed 25 June 1965
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é. Trim and flight augmentation control
system - Check and have the ground
crew report surface movements.

CAUTION
The noses wheesl steering
switch must be at OFF to
prevent wearing the nose
wheel tires when the rud-
der pedals are moved.

NOTE

e Three ground crewmen
are required to assist
checking the movement
and position of the
control surfaces. One
man should be stationed
out from and to the
rear of each wing tip,
and cne out from the
left side of the fuse-
lage, opposite the
canard., Ground crew
will report control
surface movement and
position to the flight
crew. Any discrepancies
should be investigated
and corrected before
flight.

e During flight control
system check, & momen-
tary pressure fluctu-
ation will be noticed
in both primary hy-
draulic systems as con-
trols or trim syste=ms

° are actuated. Also
check flight controls
for proper movement
when trim is actuated.

a. Control columns and wheels -

Check for freedom of movement.
Move control colu=ns to the
forward and rear limits and
rotate control wheels to the
full left and right limits.

b. Pudder pedals - Check for free-

dom of movement.
Move rudder pedals the full
li=it of travel right and
left.
c. Primary pitch trim knob - Check
inoperative. (P and CP)

NOTE
The primary pitch tri= sys-
tem became disengaged when

the emergency descent con-
trol grip trim switch was
used.

Standby trim pitch switch - NOSE

UP, then NOSE DOWN.
Hold the standby trim pitch
switch alternately at the NOSE
UP and DOWN positions.
Leave tri=m near neutral.

Standby pitch trim arming

switch - OFF. (Standby pitch

trim is inoperative.)

Standby pitch trim arming

switch - ALT ARMED,

Standby tri= pitch switch - NOSE

UP, then KOSE DOWN.
Hold the standby trim pitch
switch alternately at the NOSE
UP and NOSE DOWN positions to
check trim operation on the
ALT ARMED circuit. Check
primary pitch trim knobs in-
operative.

CAUTION
When the standby pitch trim
ar=ing switch is at ALT
AFMED, power to the trim
actuator is not shut off
automatically when the ac-
tuator exceeds control
travel limits. Therefore,
to prevent possible
structural damage, do not
tri= for full elewvon
travel when the arming
switch is at ALT ARVED,
or continue triming after
control column has
stopped.

(DA
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h. Standby pitch tri= arming
switch - OFF then ARMED,
Return arming switch to ARMED,
hesitating momentarily at OFF.
to re-sngage the primary pitch
tri= systems,

KOTE
Som=e control colu=n motion
may occur,

i. Primary pitch trim nob - NOSE

n. Copilot's flight augmentation
control system disengage button -
Press. (CP)

Press the disengage button on
the copilot's wheel to check
operation of the disengage
circuit. Pitch and roll aug-
mentation caution lights
should come on. -

NOTE
Only the pitch and roll aug-
mentation are
when the copilot's disengage
button is pressed.

o. Flight augzentation control sys-
tem engage button - Press and
note that primary roll tri= knob
recenters.

Press button to re-engage aug-
mentation system. Check all
augmentation caution lights
ocut and that primary rell trim
knob centers.

p. Pllot's flight augmentation con-
trol system disengage button -
Press

The disengage button on the
pilot's wheel should be
pressed to check operation of
disengage circuit. A1l aug-
mentation caution lights should
come on.

7. Flight controls - Check lateral bob-
weight . ®

a. Lateral switch - Hold
at FREE until bobweight indicator
shows FREE,

b. Turm control wheel full left and
release. Observe the residual
oscillation (about 2 or 3 cycles)
around center.

c. Lateral bobweight switch - Hold
at LOCK until bobweight indi-
cator shows LOCKED,

d. Turn control wheel full right and
release. There should be no
residual oscillation. :

8. Flight controls - Check elevons and

canard. Have ground crew report.
a. Pull control wheel full aft and

# Adrplane AF62-001

2-19
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Push control wheel full forward.
(Canard lsading edge goes to O
degrees.) Then pull contrel
wheel back to meutral.

9. Flight controls - Check rudders.
Have ground crew report.

Full right, full left, then
neutral.

10. Flap handle - FLAP DOWN,

b.

Have ground crew check canard
leading edge goes to O degrees.
Move control wheel forward and
aft, and have ground crew
verify that canard leading edge
remains at O degrees.

. Interior check - Ground crew.
Eave ground crev make the following
checks in the electronic equipment
and crev compart=ents.

S-band radar beacon switch - ON.
Moving switch from ST-BY to ON
engages the directional radar
transmitter used as a posi-
tioning device for the tele-
metering range. (Svitch is on
left side of electronic equip-
ment compartment, below CADS

indicator bulbs - Test and out.

0.
P-
q.
b o
8.

Fuel control moduls circuit
l;‘ahr power sgwvitches - Chack
The eircuit breaksr power
svitch on each module must be
ON except the switch for No.
5 module on Airplane AFE2-001,
vhich sbould be safetied COFF.

NoTE
The sequence indicator
circuit breaker powver
svitches on the sequence
indicator circuit breaker
pover svitch module also
zust be ON, except No. 5
on Airplane AP62-001, which
should be safetied OFF.

CAUTION
After the preceding checks
in the electronic equip-

Liquid coclant pump switch - ON.
Landing gear door switch - NORM.
Fuel pu=p swvitch - NORM.

Tape recorder - ON.

Capsule batch remover hoses -
Check connected.

11. Take—off tri=m button - Press.

Press and hold tri= button until
light comes on, then release.

NOTE
It may be necessary to
manually move the controls
slightly if the trim for
take-off indicator light
fails to come on.

12. Alternate throttle switches - Check.

With throttles at IDLE, indivi-
dually check each altermate
throttle switch by holding it
mozmentarily at INCR and moting
ro= increase of corresponding

engine. Then hold switch at DFCP
until rpem decreases to idle set-
ting (60¥ rpm). Monitor engine
instruzents durine check.

13. Throttle reset button - Press and

check throttles.

When check of alternate throttle
switches is complate, momentarily

Changed 25 June 1965
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press reset button to restore

( nor=al throttle control. Then

~ 1\ advance and retard throttles

— momentarily to verify reset.
NOTE

Before pressing throttle
reset button, make sure
all engines are at idle
.

1L. Have ground crew stand by to close
q entrance door.

15. Crev air shutofr bandle -
As desired. (CP)

16. Awcdiliary cooling switch - ON. (cp)

CAUTION
Amonia quantity is suf-
ficient for 50 minutes of
ground operation in addi-
tion to that required for
nor=al and in-flight
emergency operation.

16A. Coolant circulation pu=p svitch -
oN. (cp)
The water-azmonia caution
light will come on.

: 17. Both UHF radios - OFF.

— The UHF radios must be OFF whenever
cooling is interrupted because of
heat generated,

18. Ground cooling unit - Have ground

crew set to full bypass.

NOTE
The electronic equipment
overheat caution light
will come on.

CAUTION
If steps 19 and 20 are de-
layed over 2 =minutes, the
ground cooling unit must
be turmed back on to pre-
vent overheating of the
electronic equipment.

19. Entrance door - Have ground crew
close and lock.

NOTE
The door must be closed
and locked to arm the
door and hatch seal

pressurization.

Changed 25 June 1965

20. Mr recirculating fan switch - ON and

’ check electronic equipment overheat

3 caution light out.

21. Electronic equipment temperature
82ge - If below BO°F, bave ground
cooling unit disconnected. l

22. Both UBF radics - ON.

23. (Deleted) I

Ground crew will remove the three
landing gear safety pins and wheel
chocks. The three landing gear
safety pins will be displayed E]
where the pilot can see and count
then,

26. Nose wheel steering selector switch -
TAXI.

27. Nose wheel steering emgage gwitch -
ENCACE, checkmclheelltem.n;-on
indicator light on, then move switeh
to FATLSAFE.

and pu=p status indicators - Check.
29. Cround intercom - Have ground crew

disconnect.
mmwcmmm

beadings - Check.

29B. ACFS mode switch - MAG.

30. Release brakes.
Apply brakes and release pedals,
Check that brake hold light goes
out.

TAXIING.

CAUTION

® Before taxdiing be sure
there is proper clear-
ance for the airplane.
(See figure 2-4 for
minimm turning radius
and ground clearance.)

e To prevent structural
darmage while turning
during taxding, refer
to recommended maxi-
m=m tuming speeds in
Section V.

NOTE
e Over-the-nose vision
(with windshield nose
ramp retracted) to

2-21
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MINIMUM TURNING RADIUS AND
GROUND CLEARANCE

TURNING RADIUS BASED ON NOSE WHEELS TURNED 58 DEGREES
FROM CENTER. (NOSE WHEEL STEERING SWITCH AT TAXI POSITION) ~
L PITOT BOOM 42 FEET
2. NOSE 134 FEET
3. WING TIP 37 FEET
4 NOSE GEAR 54 FEET
S. LEFT MAIN GEAR 40 FEET
6. RIGHET MAIN GEAR 17 FEET

4&»

—

BFT OFT

13FT

TFT

9FT

BFT 18.5FT

-T0-1-00-70

2

(0
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- rnway level is about
RE- 90 feet in front of
) airplane.

g e The idle thrust of six
engines is adequate
for taxding. Direc-
tional contrcl should
be maintained with
nose wheel steering
rather than with dif-
ferential thrust or

braking.
During taxiing, perform the following:

1. Brakes - Check during initial taxi
roll and monitor hydraulic pressure.
2. Nose wheel steering - Check.
3. Turn needle, ADI, and RSI - Check.
(P and CP)
Check proper indications of atti-
tude director and horizontal
situation indicators.

L. Wheel brake comtrol svitch - AUTOMATIC.

5. Wheel brake test switch - Check.

Check operation of each automatic
brake system by holding the wheel
brake test switch at SYS 1 then
SYS 2 and brakes when

7 switch is at each position. Check

e that brake control caution light
is out at esach position. Release
switch to center (OFF).

BEFORE LINEUP.

After tixiing to the take-off area, come
to a complete stop and do the following:

1. AC wvoltages - Check,
Check each phase (A, B, and C) of
ac voltage for each ac bus (LH
PRI, RH PRI, and essential).
Voltage should be 115 wolts 3
volts. When the check is over,
leave the bus selector switch at

ESSENTIAL.
Ba ?r)tndmucn control system - Check.
cP

B 3. Seccndary exhaust mozzle standby
presgure knob - Check set at field

elavation.

CAUTION
If the nozzle standby knod

Changed 25 June 1965

is improperly set, the
automatic transfer of the
azbient pressure signal to
the nozzle standby circuit
in the event of central
air data computer failure
=ay cause loss of thrust.

5. Ligquid nitrogen quantity indicator -[J
Check quantity. ?ﬂ)
5. IFF master svitch - NORMAL. (CP)

6. Tires and brakes - Have ground crew
check.
Ground crew will check brake te=m-
peratures and visually check tires
for cuts and abrasions and proper
inflation.
T. Flight controls - Check for freedom El
of movemant.
8. Canard flaps - Have ground crew 1

9. Take-off trim button - Press. F
Press and held trim button umtil
light comes on, then release.

NOTE
It may be necessary to
move the controls
slightly to make the
trim for take-off light
come on.

10. Hydraulic pressures, fluid lmh,

and pump status indicators - Check.
11. Take-off data - Review. l
12. Engine overspeed arming lever - OUT.

NOTE
When take-off conditions
(azbient ti.r temperature
above 50°F ;:Ti“ engine
overspeed (104% rpm) oper-
ation to provide extra
thrust, the cverspeed
arming lever should be
pulled back to its armed (ARM) ]
position before the
throttles are advanced

speed arming lever is
armed. After the overspeed
light comes on push either
master caution light to
extinguish both master
caution lights and to reset
master caution light cir-
cuit.

2-23
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B 213. Anticollision light switch - ON.

CAUTION
Operation of the anticol-
1lision lights on the
ground should be limited
as =uch as possible, as
the bulbs can be damaged
by overheating.

NOTE
Operation of the anticol-
lision 1ights on the ground
shall be held to a =iniz=
because ground emergency
vehicles have similar
lights. The operation of
the anticollision lights
could confuse and hamper
ground rescue opearations.

| PLN mia and wvater quantity gages -

Cho;k that sufficient azounts of
armonia and water are available
for completion of the mission,

CAUTION
If armonia is below 275
pounds, or water is below
L0000 pounds, abort the
flight until ammcnia or
water tank is refilled,

No. 3 quantity, then move all re=-

=aining fuel pu=p gwitches to AUTO.
19. Tank No. 3 - Check at high lavel.(CP)

lhkemnrmlutnuﬁrﬂu
properly to No. 3 (su=mp) tank. The
sump tank tape will indicate full
uwopnrtmd.rhhhn‘m.
20. Oround intercom - Eave grownd crew
= g:m.
- Capsule flight status safety ping -
Fezove. (P and CP)
22. Pitot beater svitch - ON. (CP)

TAKEOFF.

data should be determined
prior to take-off. Normal

take—off technique is that
which will produce the re-
sults stated in the take-
off data charts in Part 2
of Appendix I. See figure
2-5 for a typical take-off
and initial climb pattern.

After lining uvo on the mmway, proceed
as follows:

1. Nose wheel steering selector
switch - TAKE-OFF LDG,

KOTE
Nose wheel steering re-
mains ensaged when switeh
is moved fro= TAXI to

TAXKE-OFF LDGC.
1A. Bose wheel steering engage switch -
FAIL SAFE,
2. Thorottles - Advance above 81§ rpa.
" cAUTION

To prevent possible engine
vibration, the folloving
“detented” throttle technique
is recommended: When .
throttle bursts from IDIE to
MIL (or greater), accelerate
to 80% to 908 rpm, and bold
this =peed long enough to
cbserve stable rpm. If vibra-

Changed 25 Jume 1965
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TAKE-OFF AND INITIAL CLIMB
(Typical)

Y

NOTE

® Reler to Part 3 of Appendix [ for take-off
distances aad speeds for all gross weights.

® Nose wheel 1ift off speed 20 imots less than
take-ofl speed.

MW-MW\

LANDING GEAR EA.NDLE-UP--\\

ACCELERATION SPEED - CHECK

THROTTLES-MAX A/B OR OVSP

WHEEL BRAKES-RELEASE

ENGINE INSTRUMENTS-CHECK
THROTTLES - 70 DEG

THROTTLES - 85% RPM
THROTTLES - MIL
(IF REQUIRED)

SWITCH - ON

B

Figure 2-5
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tion is within limits, accel-
erate engine to throttle posi-
tion as required. (During all
flight conditions wvhere flight
idle is greater than 80% rpm,
throttle movements are un-
restricted.)

3. Refrigeration switch - ON. (CP)

a. Electronic equipment air te=-

perature gage - Check decreasing.

b. Water-ammonia caution light -
mt.

Throttles (if required) - MIL.

If Military Thrust check has not
been made before lineup, advance
all throttles to MIL and allow
engines to stabilize for 30
seconds, Make sure all conditions
are correct and vithin limits, and
check exhaust nozzle position in-
dicators are at about 50 percent.

Throttles - 85% rpm.
Throttles - TO degrees.

Advance throttles 3 and & ra.pidly
to MIN A/B and, after afterburner
light-off, continue to advance

throttles to TO degrees. Repeat

procedure for engines 2 and 5, then

for engines 1 and 6.

CAUTION

® To preclude stalling the
other engines if ome
engine stalls, engage
only one afterburnmer at a
time per inlet.

® Because operation in the
minimm afterburner range
may cause unstable combus-
tion, which could result in
cozpressor stalls and/or
engine flame-out, avoid after-
burner operation with the
throttle between the 61- and
70-degree settings. (Refer
to "Minimm= Aftexrdurner
Instability” in Sectiom VII.)

J7. Exgine instruments - Check.
8. Wheel brakes - Release.

Use nose wheel steering for di-
rectional control at speeds up to
nose wheel lift-off (approximately
10 knots IAS below take-off
speed). It is not recosmended
that directional control be main-
tained by use of wheel brakes be-
cause braking action greatly in-
creases the take—off roll.

9. Throttles - MAX A/B or OVSP,

Advance all throttles simul-
tanecusly to MAX A/B or, if above
50°F and overspeed is required,
through the MAX A/B setting to
OVSP. Monitor engine instruments.

CAUTION
Selected overspeed opera-
tion should not be used for
take—off below S0°F. Over-
speed limitations given in
Section V should not be ex-
ceeded, as damage to the
engine turbine section can
result.

NOTE

® To go into overspeed after
the throttles have been
moved to MAX A/B, the
throttles must be retarded
slightly (to release the
overspeed solenoids), the
overspeed arming lever
placed in ARMED, and then
the throttles moved to the
overspesd position.

® The pointers of the exhaust

nozzle position indicators
should be within the green
arc for maximm afterburner
or in the yellow arc for
overspeed operstion.

. Acceleration speed - Check.

NOTE
® The acceleration should be
checked and a decision made
to either continue take-off
or to abort. (Refer to
Part 2 of Appendix I for
acceleration and refusal

speeds. )

to rotate the airplane at
such a rate that it will
assuze the pitch angle re-
quired for lift-off at the
recammended takes-off speed.

e Maintain taks-off attitude
after breaking ground until
sufficient air-gpeed and
altitude are attained to
prevent settling back onto
the numway.

Changed 25 June 1965
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WARNING
The airplane should not be
rotatsd to take-off atti-
tude before nose wheel
lift—off speed has been
attained. A high angle of
attack prior to take-off
speed will reduce accelera-
tion and increase take-off
distance.

AFTFR TAXE-OFF - CLDG.

NOTE

e For the recosmended climb
speeds and the time, fuel
and distance requirements,
refer to Parts 3 and & of
Appendix I. During
climbs through both alti-
tude regions, a transonic
acceleration phase is
necessary.

® During flight, continually
monitor the fuel tank
corresponding to the fuel
sequence indicator strip
being used.

1. Bydraulic systeas - Check.
Check hydrsulic pressures, fluid
levels, and pum=p status indicators.
2. Landing gear handle - UP, below 300
knots IAS,
Check gear position lights.

matically.
degrees of rudder travel
available when the gear
is down is reduced to
%3 degrees when the
gear is up.)

CAUTION

Landing gear and docrs
should be completely wp
and locked before gear-
down limit speed is
reached; ctherwise, ex-
cessive air loads may
dazage the doors and
gear operating mechanism
and prevent subsequent
coperation. If the land-

Changed 25 June 1965

Q.
10.

ing gear handle has been
moved to UP while the
weight of the airplane
was still on the gear,
the handle must be placed
in the DOWN position and
then returmed to UP (with
weight off the gear) be-
fore gear can retract.

Flap handle - FLAP UP, below 270 I
knots IAS.
Move flap handle to FLAP UP before
reaching flap-down limit airspeed.
There will be a nose down trim B
change as the flaps are raised,
Check flap position indicator and
flap pressure caution lights out.

Electrical and hydraulics - Check.
Check voltages, and hydraulic
pressures, fluid levels, and pu=p 8
status indicators.

Cabin altitude and oxygen - Check.
a. Cabin pressure altimeter -
Check at 8,000 feet when air-
plane is above 8,000 feet.
Auxiliary cooling svitch - OFF, i
if electronic equipment air
temperature in green arc. (CP)
Amzonia, wvater, oxygen, and nitrogen
quantities - Check.
Fusl system - Check. (CP)
a. Fuel sequencing - Check.
b. Fuel tank pu=p switches - Check
expty tankg OFF.
AICS mode switches® - Both AUTO. (CP)
Wing tips - % at Mach 0.95 or koo
knots, IAS, vhichever is lower.
a. Wing tip fold mode swvitch -
Cbeck NORMAL.
NOTE

Do not use ALTR position
to lover the wing tips.

b. Wing tip ition selector
svitch - 4, cbeck tip positien
indicators.

NOTE

A slight nose-up trim
change occurs when the
tips are lowered.

*Airplane AFGE2-207
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11. Elactrical and hydraulics - Check.
Check voltages, and hydraulie
pressures, fluid levels, and
pu=p status indicators.

ACCETERATTION.

R ——

N

® Rafer to Part 5 of Appendix
I for acceleraticn perfor-
mance data,

® Below Mach 2, disregard
sbock position indicator
even though the pointers
may ride in the red.

1. Bypass door standby system selector
switches - Both PRIMARY. (CP)

2. Bypass door manual control vheels -
Both forwvard; then both bypass door
mode switches - MAN. (CP)

NOTR
Check bypass area closed
ard throat Mach schedule
at 1.67.

3. AICS package power switch - Check
oN. (cP)

operative after being
turned om.

5. Duct performance switch - Check
NoRM. (cp)

5. Nose ra=mp switeh - UP.

Windshield nose reap should de up

before acceleration to minimize

drag.

Bypass vheels - Both aft towvards

OFEN to increase bypass area to 200

square inches (CP).

2. Secondary exbhaust nozzle area stand-
by pressure knob - Set at 80.

The secondary exbaust nozzle ares

standby pressure nmob should be at

80 (80,000 reet) when passing
through Mach 1.0 in acceleration.
This will prevent nozzle damage
resulting from excessive exhaust
pressure build-up in the event of
central air data system failure.

3. Engine rm lockup switech - AUTO.

k. Flight augmentation control systez -

on,

Press flight augmentation control

system engage button momentarily.

Check all flight augmentation

control systea cautiom lights out.
5. Anticollision light switch - OFF.

NOTE
Although the anticollisicn
lights are turned off and
retracted automatically above
Mach 1.1, the anticollision
light switch should be used
to ensure that the lights are
retracted for supersonic
flight.

1.5 Mach
1. Wing tip position selector svitch -

DOWN and check tip position
indicators.

(&

NOTE
When the wing tips are
lovered, a slight nose-up
trizm change occurs.

2. Bypass vheels - Both aft towvards
OFEN to increase area to k0O
square inches. (CP

3. Fuel tank pump switches of empty
tanks - Check OFP. (CP)

1.7 Mach

1. Exergency heat exchanger wvater
svitch - ON. (Q)

2. Pitot heater and vindshield de-
fogging switches - FP. (CP)

3. Throat Mach schedulz manual control
vbeels - Check both full aft to
DCR. (cP)

k. Throst Mach schedule mode svitches -
Both AUTO. (CP)

CAUTION
Do not select automatic
operation of the throats
below Mach 1.7.

Changed 25 June 1965
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SECONDARY EXHAUST NOZZLE
STANDBY OPERATION

T
Lyl
/i:'/z"/ /;:
,ftl.'o-

o 1

Py

-—

o (MILITARY THRUST

L gELECTED |

B W overspEED | EEH R [REH T

{100 PERCENT RPM| | [

"
e
s -
1

.{[NORMAL THRUS

B it

5

2
|

At take-off, set secondary nozzle standby pressure
nob to fleld elevation.

NOTE

When maintaining 2 constant altitude. if any changes
of tirust and Mach sumber are made, the secondary
exhaust nozzle standby pressure knob may be set lo
correspoad to airplane altitude.

8-Sl

Figure 2-8
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5. Throat Mach schedule manual control
vheels - te both to restart
nusber 0. (CP)

6. Exhaust tempersture gages - Monitor
as function of total tempersture.

7. Pusl system - Check sequencing. (CP)

2.0 Mach

1. Bypass vbeels - Both aft to position
shocks in crossbatch, then forwvard to
rugunchochttbottmofmen.
CcP

T
i
3

i

3+
g§%%§
BpE®
i

ik
_E

1. Bypass vheels - Both forward to
position shocks at bottom of
green. (CP)

2. Throat vheels - Update both to re-
start nuwber 3. (CP)

3. Exhaust tezperature gages - Monitor
as function of total temperature.

2.6 Mach

1. Throat vheels - Update both to re-
start sumber 6. (CP)

2. lLateral bobweight switch - Eold at
FPREE for 3 seconds them release to
QFF and check bobweight indicator
shoving FREE.

2.9 Mach

1. Throat vheels - Update both to re-
start mmber 9. (CP)

2. Fuel tank pump swvitches of eapty
tanks - Check 7. (CP)

ACCELFRATION - MANUAL AICS (AIRPLANE

0.9 Mach

1. Bypass door standby system selector
svitches - Both PRIMARY. (CP)

2. Bypass door meanual control vheels -
Both forwerd; then both door mode
swvitches - MAN. (CP)

NOTR
Check bypass areas closed
ang throat Mach schedule at
1.67.

3. AICS package power svitch - Check
ox. (cp)

fully operative after
being turnmed on.

L. Duct performance switch - Check
NoRM. (CP)
5. Kose ramp swvitch - UP.
Windshield nose ramp should be up
before acceleration to minimize

drag.
1.0 Mach

1. Bypass vheels - Both aft towards
OFEN to increase area to 200
square inches. (CP

2. Secondary exhaust nozzle area stand-
by pressure knod - Set at 80.

The secondary exbaust nozzle area
standby pressure knob should be

at 80 (80,000 feet) when passing
through Mach 1.0 in acceleration.
This will prevent nozzle damage

resulting from excessive exbaust
pressure build-up in the event of
central air data system failure.

3. Engine rpm lockup switch - AUTO.
5. Flight sugmentation control systea -
ON.
Press flight augmentation coatrol
system engage button momentarily.
Check all flight augmentation
systea caution lights out.

Changed 25 June 1955
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WING TIP FOLD OPERATING SPEED

WING TIPS

ALTITUDE - 1000 FEET
Qf

SL

INDICATED AIRSPEED - KNOTS

CHANGE WING TIP POSITION AT 400 KNOTS IAS, MACH 0.95, OR MACH 1.4.

Figure 2-7

Changed 25 June 1965
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S. Anticollision light switch - OFF.

NOTE
Although the anticollision
1lights are turned off and
retracted autcmatically
above Mach 1.1, the anti-
collision light switch
should be used to ensure
that the lights are re-
tracted for supersomic
flight.

1.5 Mach

1. Wing tip position selector swvitch -
DOWN =nd check tip position
indicators.

EOTE
When the ving tips are
lowered, a slight nose-up
trim change occurs.

2. Bypass wheels - Both aft towvards
OPEX to increase area to 500
square inches. (CP

3. Fuel tank puzp switcbes of empty
tanks - Check CFF. (CP)

Mach

1. Emergency bheat exchanger water

Mfuﬁh - aa (@)

2. Pitot beaster and windshield de-
fogging swvitches - OFF. (CP)

3. Throat wheels - Check both full
art. (CP)

k. Throat mode switches - Both MAN. (CP)

S. Throat wheels - Both forvard to
schedule. (CP)

6. Exhaust temperasture gages - Monitor
as function of total temperature.

7. Puel syste= - Check sequencing. (cp)

1. Bypass vbeels - Both aft to position
shocks in crossbhatch, then forwvard
to position sbocks at bottom of
green. (CP)

KOT=
Operstion with the shock
vave positiom indicator
below the green arc should
be avoided at all times.

Operation with the indicator
below the green arc will re-
sult in loss of engine
thrust, and an engine stall
may occur. Operation in
the vhite arc or crosshatch
also should be avoided ex-
cept for buzz elimimation,
inlet restart, maneuvering
flight, certain throttle
changes, or asymmetrical
engine operation.

2. Throat wvheels - Both forvard to

schedule. (CP)

2.3 Mach

1. Bypess vheels - Both forward to
position shocks at bottom of greenm

arc. (CP)
2. Throat wheels - Both forwvard to
schedule. (CP)

3. Exhaust tezperature gages - Monitor
as function of total temperature.

2.6 Mach

1. Bypass wheels - Both forvard. (CP)

2. Throat wvheels - Both forward to
schedule. (CP)

3. lateral bobweight switch - Hold at
FPREE for 3 seconds then release to
(FF and check bobweight indicator
showing FREE.

2.9 Mach

1. Bypess wheels - Botk forwvard. (cP)

2. Throat vheels - Both forward to
schedule. (CP)

3. Puel tank pump svitches of empty
tanks - Check FF. (CP)

ACCELERATION - AUTGMATIC AICS (ATRPLANE
A¥E2-207].

0.9 Mach

1. AICS packsge power switch - Check
on. (cp)

NOTE
If package pover switch was
at OFF at this time, the
system will require sbout
25 minutes to become fully
operative after being turned
on.

Changed 25 June 1965
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3. Fuel tank pump svitches of empty
tanks - Check OFF. (CP)

1.7 Mach

1. Ezergency beat exchanger watar
svitch - ON. (CP)

2. Pitot heater and windshield defogging
svitches - @F. (CP)

3. Exbaust temperature gages - Monitor
as function of total temperature.

k. Fuel system - Check sequencing. (CP)

2. Duct performance switch - Check
NoRM. (cP)
5. Bypass area - Check both closed. (CP)
L. Nose ramp svitch - UP.
Windshicld nose ramp should be up
before acceleration to minimize
drag.
S. Throat Mach schedule indicators -
Check that both are increasing from
1.67. (cPp)

1.0 Mach

1. Secondary exbaust nozzle area stand- 2.1 Mach

by pressure knodb - Set at 80.

The secondary exhbaust area standby

ure knod should be at 80

80,000 feet) vhen passing through
Mach 1.0 in acceleration. This will

prevent pozzle damage resulting
from excessive exhsust pressure
build-up in the cvent of central
air data system failure.

2. Engine rpm lockup swvitch - AUTO.

3. Flight augmentation control system -

m.
Press flight augmentation control
system enage button momentarily.
Check all flisht augmentation

control svstem caution lights out.

k. Anticollision light switch - OFF.

NOTE
Although the anticollision
lights are turned of{ and
retmected nutomatically
above Mach 1.1, the anti-
collision light switch
sbhould be used to ensure
that the lights are re-
tracted for supersomie
flight.

1. Bypass areas - Cbeck that bypass

doors are controlling shock posi-
tion. (CP)

CAUTTION
If bypass area exceeds 1200
square inches, put affected
inlet in standby mode.

2. Throat Mach schedule indicators -
Check both cn schedule. (CP)

2.8 Mach

1. Fuel tank pump svitches of eapty
tanks - Check GFF. (CP)

2. Duct performance switch - As
required. (CP)
Duct performance swvitch may be
moved to HIGH, if desired, for
high spced cruise [light.

AICS CHANGE-OVER (AIRFIANE APE2-001).

AUTO/MANUAL TO MANUAL AICS - ABOVE
Mach 2.1.

To transfer from automatic throat-manual
bypass operation of the air induction

control system to sanual throat and by-
pass operation during flight above Mach

5. Bypass area - Check both closed. (CP)
If bypass doors are opening, bypass
areas sbould not exceed 50O square

inches. 2.1, proceed as follows:
1. Bypass wvheels - Both aft towards
1.5 Mach OPEN to position sbocks in cross-

l. Bypass area indicators - Check both

?ta;ppmd.-aely 500 square inches.

2. Wing tip position selector switech -
DONN and check tip position
indicators.

NOTE
¥hen the wing tips are
lowvered, a slight nose-up
trim change occurs.

Changed 25 June 1965

bhatch. (CP)

2. Throat vheels - Both forvard towvards

IFCR to =maintain both throal Mach
t'(.!.l)lhch less than airplarne Mach.
cP
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3. Throat mode switches - Both MAN. (CP)
k. 'fhn)u.t vheels - Both as required.

cP
5. ?‘p).uvheoh - Both as required.

CP

MANUAL TO AUTO/MANUAL AICS - ABOVE
MACH 2.1.

To transfer from manual throat and bypass

operation to automatic throat-manual by-

pass operstion during flight above Mach

2.1, proceed as follows:

l. Bypass vheels - Both aft towards
OPEN to maintain shocks in cross-
hatch. (CP)

2. Throat wvheels - Both aft towards
DCR to maintain both throat Mach 0.1
Mach less than airplane Mach. (CP)

3. Duct performance swvitch - NORM. (CP)

5. Throat mode swvitches and bypess
vbeels - Both swvitches AUTO; both
wheels forwvard towards CLOSE to
maintain shocks in green are. (CP)

5. ‘.(!hn;ntvheeh - Both aft to update.
CP

CRUISE.

CAUTION

e To prevent possible engine
vibration, use recommended
“"detented” throttle technique
as applicable.

® Because operation in the =ini-
mum afterburner range may
cause unstable cosbustion,
which could result in com-
pressor stalls and/or engine
flame-out, avoid afterburner
operation wvith the throttle
between the 61- and 70-de-
gree settings. (Refer to
"Minimm Afterburner Insta-
bility” in Section VII.)

For cruise data, rafer to Parts 6 and 7
of Appendix I. At the desired cruise
altitude, follow the mission cruise
schedule. The best cruise thrust
should be set for desired long range
cruise and the Mach mumber maintained
with proper attitude control. As fuel
is used and the airplane becomes
lighter, altitude will increase and a
cruise clizb condition will result.

CAUTION
The applicable fuel trans-
fer must be turned

off (CP) after the corres-
ponding tank is empty to
prevent punp damage.

Above Mach 2.9, use the regime IIT cool-
ing us required.

CAUTION
Before advancing the throltles
above the 88-degree murk
while in regime I1IT cooling,
move the regime III cooling
switch to OFF and wait at
least 45 seconds for systea
switchover.

Optimm cruise conditions will be main-
tained by applying trim corrections,
cruise control and proper engine opera-
tion. Use proper wing tip positioning
during cruise. Because of the high tes-
peratures encountered in supersonic
flight, proper environmental control
=ust be maintained.
CRUISE - AUTO OR MANUAL AICS
AFG2-001).

5 8 ?y‘p;u wheels - Both a3 required.
CP
2. Throat vheels; (CP)
If AUTO/MAN - Update both to proper
restart mumbers.

5. Amonis, water, and liquid nitrogen -
Check.
6. Cabin altitude and oxygen - Cheek. .

MANEUVERING - AUTO AICS
AIFPLANE -001).
BEFORE TURNS.

1. Bypass wheels - Both as required to
position shocks in bottom of green
arc. (CP)

Changed 25 June 1965
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AFTER ROLL-OUT.
1. Bypass wheels - Both as required.

batch. (CP)
2. Throat vheels - Both aft tovards
DCR to maintain both throat Mach 0.1

When moving any or all throttles in or
out of afterbumer, accomplish the
following to maintain stable inlet
airflow:

BEFORE THROTTLE CHANGE.

1. Bypass vbeels - Both aft towards
OFPEN to position shocks in cross-
batch. (CP)

AFTER TEROTTLIE CHANGE.

1. Bypass vheels - Both forvard towards
CLOSE as required. (CP)

When moving any or all throttles in or
out of afterbummer, accomplish the
following to maintain stadle inlet air-
flow:

EEFORE TEROITLE CHANGE.
1. Bypass wheels - Both aft towvanrds

OFEX to position shocks in cross-
hatch. (CP)

Changed 25 June 1965

2. Throat vheels - Both aft towvards DCR
to maintain both throat Mach 0.1
less than airplans Mach. (CP)

AFTER THROTTIE CHANGE.

1. Throat vheels - Both forvard towards
INCR to maintain both throat Mach at
airplane Mach. (CP)

2. Bypess vheels - Both forwvard towards
CLOSE as required. (CP)

CRUISE - AUTQMATIC AICS (AIRPLANE
ARe-20])-

1. Blectrical and hydrasulics - Check.
Check voltages, and hydrsulic
pressures, fluid levels, and pu=p
status indicators.

2. Fuel system - Check. (CP)

Check fuel sequencing and move fuel
tank pump svitches of empty tanks
to OFF.

3. Ammonia, vater, and liquid nitrogen -

Check.
k. Cabin altitude and oxygen - Check.

MANEUVERTNG - AUTOMATIC AICS (AIRPLANE
AFE2-207). S (Ammes

Ko action required.

THROTTIE CHANGES - AUTQMATIC AICS
[AIRPLANE AFC2-207).

Eo action required.

DECELERATION.

NOTE
For deceleration data, re-
fer to Part 8 of Appendix
I.

DECELERATION - AUTO/MANUAL AICS
(AIRPLANE AFc2-001).

Before Decelerating

Before beginning a deceleration from any
airspesd, perfom the following:

1. Bypass wvbheels - Both aft to position
sbocks in crosshatch. (CP)

2. Throat vheels - Update oth to
proper restart mmoer. (CP)

3. Throttles - MIL.

2-3?
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2.9 Mach

1. Bypass vheels - Both as required to
maintain shocks in crosshatch. (CP)

2. Throat vheels - Update both to re-
start nusber 6. (CP)

2.6 Mach

1. Bypess vheels - Both as required to
maintain shocks in crosshatch. (CP)

2. Throat vheels - Update both to re-
start number 3. (CP)

3. lateral bobweight switch - LOCK;
check bobweight indicator showing
LOCKED.

2.3 Mach

1. Bypass vheels - Both as required to
maintain shocks in crosshatch. (CP)

2. Throat wvheels - Update both to re-
start oumber 0.

2.1 Mach

1. Throttles - 50 degrees or sbove.

2. Engine instruments - Check.

5. Duct performance switch - NORM. (CP)

L. Bypass vheels - Both forvard aos
required to maintain shocks in green
arc. (CP)

5. Throat vbeels - Check both. (CP)

6. Fuel tank pump switches of empty
tanks - Check OFF. (CP)

1.7 Mach

1. Bypass vheels - Check both. (CP)

2. Throat wheels - Both full aft. (CP)

3. Throat Mach schedule mode svitches -
Both MAN, then both FF. (CP)

5. Emergency beat exchanger water
switeh - OFF. (CP)

5. Pitot beater and windshield defogging
swvitches - ON. (CP)

1.5 Mach

1. Wing tip position selector switch -
% and check tip position indicators.

NOTE
When the wing tips are
raised, a slight nose-dovn
trim change occurs.

2. Throttles - 50 degrees or above.

ROTE
If throttles cannot be
maintained at 40 degrees
or higher, accomplish
the following:
® Cabin tezperature
selector sviteh -
Auto. (CP)
® Refrigeration swvitch -
oN. (cp)
® Auxiliary cooling
svitch - FP. (CP)
e Crev air shutoff
handle - As required.
(cp).

3. Engine rpm lockup switch - RELEASE.
k. Bypess vheels - Both forvard towards
?ngxumm.qmmm.

CcP
If one engine in an inlet is shut-

inches.

5. Fucl tank pump swvitches of empty
tanks - Check OFF. (CP)

6. %.1:1311:'. nitrogen quantity - Check.
CP

T7- Secondary exhaust nozzle arca stand-
by pressurc knob - Set to airplane
altitude i below 100X encine rm.

8. Enginc rp= - Maintain engines 2 and
k at or alove 8T%.

1.0 Mach

NOTE 3
If throttles cannot be
maintained at L0 degrees
or higher, accomplish
the lollowing:

o -Cabin temperature
selector switch -
AUTO. (CP)

@ Refrigeration switch -
oN. (cp)

e Auxiliary cooling
switch - OFF. (CP)

® Crev air shutofT
bandle - As required.
(cp)

1. Byposs vheels - Both full forvard.
(cp)

2. Bypass door mode svitches - Both
oFF. (cP)

Chunged 25 June 1905
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3. Bypass door standby system selector
svitches - Both @rr. (CP)

L. Secondary exhaust nozzle area stand-
by pressure knodb - Set to field
elevation.

5. Nose ra=zp switch - DOWN.

6. Anticollision light switch - ON.

0. Mach

NOTE
If throttles cannot be
zaintained at 50 degrees
or higher, accomplish
the following:
® Cabin temperature
selector swvitch -
AUTO. (CP)
o Refrigeration svitch -
ox. (cpr)
e Auxiliary cooling
swvitch - OFF. (CP)
e Crev air shutoff
bandle - As required.
(cp) E

1. Wing tip position selector svitch -
UP and check tip position indicators.

NOTE
When the wing tips are
raised, a 3lighi nose-
down trim change occurs.

2. Acmonia, vater, oxygen. and liquid

nitrogen quantity - Check.

3. Electrical and hydrsulics - Check.
Cheek voltages, and hydraulie
pressures, fluid levels, and pump
status indicators.

L. Fuel tank puzp swvitches of empty

tanks - Check OFF. (CP)

5. Engine rpm - Maintain engines 3 and &

at or anove .

DECELERATION - MANUAL AICS (AIRPIANE
AFE2-001). =

Before Decelerating

Before beginning a decelerstion {rom any
airspeed, perform the following:

1. Bypass vheels - Both aft tovards
OPEN to position shocks in cross-
batch. (CP)

2. Throat vheels - Both aft towvards
DCR to maintain throat Mach 0.2 less
than airplane Mach. (CP)

3. Throttles - MIL.

Changed 25 June 1965

2.9 Mach

1. Bypass vbheels - Both as required to
maintain shocks in crosshatch. (CP)

2. Throat vheels - Both aft tovards
DCR to maintain throat Mach 0.2 less
than airplane Mach. (CP)

2.6 Mach

1. Bypess vheels - Both aft townrds
OPEN to maintain shocks in crces-
hatch. (CP)

2. Throat vheels - Both aft towvard
DCR to maintain throat Mach 0.2
less than airplane Mach. (CP)

3. Lateral bobweight switch - LOCK;
check bobweight indicator showing
LOCKED.

2.1 Mach

1. Throttles - kO degrees or above.

2. Engine instruments - Check.

3. Bypess vbeels - Both forvard towards
CLOSE s required to position shocks
in green arc. (CP)

k. Throat vheels - Both aft to maintain
throat Mach 0.2 less then airplene
Mach. (CP)

5. Fuel tank pump svitches of empty
tanks - Check OFF. (CP)

1.7 Mach

1. Bypass wheels - Check Soth. (CP)

2. Throat vheels - Both full aft. (CP)

3. Throat zode switches - Both OFF. (CP)

5. Emerg-ncy heat exchanger wvater
switch - OFF. (CP)

S. Pitot heater and windshield delogging
svitches - ON. (CP)

1.5k Mach

1. Wing tip position selector switch -
S and check tip position indicators.

NOTE
When the wving tips are
raised, a slight nose-down
trim charge occurs.

2. Throttles - 50 degrees or above.

NOTE
If throttles cannot be
=aintained at 40 degrees



T.0.

or higher, accomplish the
followving:
® Cabin temperature
selector sviteh -
Avro. (cP)
® Refrigeration switch -
ox. (cp)
¢ Auxiliary cooling
svitch - OFP. (CP)
® Crev air shutoff
bandle = As required.
(cp)

3.h¢1mrplochrpmtch FELEASE,
. Bypass wheels - Both forvard towvards
fﬂ!j!toob'uinlloooqmnmm
cP
If cne engine in an inlet is
shutdown, bypass area should be
TOO square inches; with two
engines out, 1100 square inches;
and vith three engines out, 1800
square inches.

5M1tnkmmtchlut-pv
tanks - Check OFF. (CP)
?@;ﬂﬂtmqmﬁw Check.
CcP

7. SBecondary exhaust nozzle area
standby pressure kmob - Set to air-
mnumuumMm

8. hc!.nem Maintain engines 3 and
5 at or above 8T73.

1.0 Mach

If throttle cannot be main-
txined at 50 degrees or
higher, accomplish the
following:

o Cabin tempersture
selector sviteh -
Arro. (cp)

¢ Refrigeration switeh -
. (cp)

Auxiliary cooling
sviteh - CFP. (CP)
e Crewv air shutoff
bandle - As required.
(c?)

?p;ssvhech = Both full forvard.

cP

2. Bypass door mode switches - Both
oFF. (cP)

3. Bypass door standby system selector
svitches - Both FF. (CP)

13-70(X)A-2

5. Secondary exhaust nozzle area standby

pressure knod - Bet to field
elavation.

5. Nose ra=p swvitch - DOWN.

6. Anticollision light switch - ON.

0.95 Mach

NOTE
If throttle cannot be
maintained at L0 degrees
or higher, accomplish
the followving:

e Cabin tezperature
selector sviteh -
Auro. (cp)

® Refrigeration switech -
ox. (cp)

e Auxiliary cooling
svitch - OFF. (CP)

® Crev air shutoeft
bandle - As required.
(cp)

1. Wing tip position selector swviteh -

UP and check tip position indicators.

NOTE
When the wing tips are
raised, a slight nose-
dovn trim change occurs.

2. Amonia, water, oxygen, and liquid

nitrogen quantity - Check.

3. Electrical and hydraulics - Check.
Check voltages and hydrsulie
pressures, fluid levels and pump
status indicators.

5, Fuel tank pump switches of eapty

tanks - Check FP. (CP)

5. Engine rpm - Maintain engines 3 and

hatcrcbon&ﬁ

DECELERATION - AUTOMATIC AICS

(ARPLAE AFE2-207).
Before Decelerating

Before beginning a decelerstion fro= any
airspeed, perform the following:

1. Duct performance swvitch - NORM. (CP)
2. Throttles - MIL.

2.3 Mach

1. Throttles - kO degrees or sbove.
2. Engine instnments - Check.

Comged 25 June 1965
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3. Bypass area - Check both. (CP)

BYPASS AREA VS TEMP AT MACH 2.3
( PERFORMANCE MODE-NORMAL)

Total temp
(°F) 300 | 320 | 3%0 | 360 | 360
Amb temp
| 5:(%F) -90| 80| -70| -60 | -50
BEypass area
(sq in.) |620 | 660| RO | 750 | T9O
WARNING

A bypass area greater than 0660
square inches at Mach 2.3 in-
dicates engine and/or inlet
problems, and inlet should be
biased before reaching Mach
2.2. Bias affected inlet one
second for each 200 square
aj_ghu of bypass area above

2.0 Mach

1. Bypass area - Check both closing to
SO0 square inches plus bias. (CP).

If a bypass door master cylinder
had been biased from its normal rig
position 1, 3, or 6 seconds because
of engine problems, check the
affected bypass area closing to
700, 1100, or 1800 square inches,
respectively.

2. Ttroat Mach schedule indicator -
Check both stopped at 2.13 Mach.
3. Throat trim power switch - OFF. (CP)

1.7 Mach

1. Emergency heat exchanger water
svitch - OFF. (CP)

2. Pitot heater and vindshield defogging
svitches - ON. (CP)

1.5 Mach

1. ¥Wing tip position selector swvitch -
4 and check tip position indicators.

NOTE
When the wing tips are
raised, a slight nose-down
trim change occurs.

Changed 25 June 1965

2. Throttles - L0 degrees or above.

NOTE
If throttles cannot be
maintained at L0 degrees or
higher, accomplish the
followving:
® Cabin tezperature
selector sviteh -
AUTO. (CP)
@ Refrigeration switch -
on. (cp)
e Auxiliary cooling
svitch - OFF. (CP)
@ Crev air shutoff
handle - As required. (CP)

3. Engine rpm lockup swvitch - RELEASE,
5. Fuel tank pump swvitches of empty
tanks - Check OFF. (CP)

5. Liquid nitrogen quantity - Check. (CP)

6. Secondary exhaust nozzle standby
pressure knob - Set to airplane
altitude 1if below 100% engine rpm.

7. Engine rpm - Maintain engines 3 and
Lk at or above 8T%.

6. Bypass area - Check both closing to
0 plus bias. (CP)

If a bypass door master cylinder
had been biased from its normal
rig position 1, 3, or 6 seconds
because of engine problems, check
the affected bypass area closing
to 700, 1100, or 1600 sguare
inches, respectively.

1.0 Mach

1. AICS mode switches - Both STBY. (CP)

2. Bypass area - Check both closed. (CP)

3. Throat Mach schedule standby
svitches - Both down to DCR until
throat Mach schedule is full open
(1.67). (cP)

5k, Secondary exhaust nozzle standby
pressure knob - Set to field
elevation.

5. Nose ramp switch - DOWN. )

6. Anticollision light switch - ON.

2-3%
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-95 Mach

NOTE
If throttles camnnot be
zaintained at 50 degrees or
higher, accomplish the
following:

@ Cabin tesperature
selector switch -
AUTO. (CP)

o Refrigeration switeh -
oN. (cp)

® Auxiliary cooling
svitch - OFF. (CP)

® Crewv air shutoff
handle as required.
(cp)

1. Wing tip position selector swvitch -
UP and check tip position indicators.

NOTE
When the wving tips are
raised, a slight nose-dowm
tri=s change occurs. -

2. Ammonia, water, oxygen, and ligquid

nitrogen quantity - Check. (CP)

3. Electrical and hydraulics - Check.
Check voltages, and hydraulie
pressures, fluid levels, and
pump status indicators.

k. Fuel tank pump svitches of e=pty

tanks - Check OFF. (CP)

. Engine rpm - Maintain engines 3 and

Lk at or above 5T%.

NOTE
For descent data, refer to
Part 9 of Appendix I.

WARNING
Erroneous bearing information
may exist during TACAN
operations, therefore, TACAN
bearing information must be
verified constantly during
penetrations or letdowns by
using ground or airborne radar
to cross-check readings.

Changed 25 June 1965
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1. Engine rpm - Maintain engines 3 and

C/ L at or above 87%, or accomplish the
fcllowing:
a. Crew air shutoff handle - Pull.
(cP)
b. Auxiliary cooling switch - ON.
(cP)

c. Refrigeration switch - OFF. (CP)
d. Cabin te=mperature selector
switch - OFF. (CP)

2. Liquid nitrogen quantity gage -

Check. (CP)

3. Landing gear - If lowered at this

time, observe the following limits:
0.682 Mach at L0,000 feet
0.76 Mach at 35,000 feet
0.70 Mach at 30,000 feet
270 kots IAS at 20,000 feet or
below.

L. Electrical and hydraulics - Check.
Check voltages, and hydrsulic
pressures, fluid levels, and
pump status indicators.

BFFOPE LANDING.

During the final phase of the descent
ans azoproach to the field:

1. Brake control switch - AUTOMATIC.

2. Nose wheel steering selecter
switch - Check TAKE-OFF LDG.

3. Engine rpm lockup switch - Check
FELEASE.

L. Fuel tank sequence and quantity

(cp)

5. Landing data - Compute.
Compute approach and touchdown
speeds and landing distances be-
fore entering traffic pattemrn.
(Pefer to Part 10 of Appendix I

for landing data.)
FLARE SPEED VS WEICHT

GPOSS CAS GPOSS CAs

T LBS KNOTS | WT LBS XNOTS
460,000 29 | 340,000 192
440,000 215 | 320,000 186
420,000 20 | 310,000 18
400,000 206 | 300,000 181
380,000 201 | 290,000 178
360,000 197 | 280,000 175

Changed 25 June 1965

6. Flight augmentation control system
switches - OFF. o

7. Landing gear handle - DOWN and check
gear position lights,
Extend gear below gear-down limit
speed.
8, Flap handle - FLAP DOWN and check
flap position indicator.
Lower flaps below flap-dowm limit
speed.

9. Electrical and hydraulics - Check.
Check voltages, and hydraulie
pressures, fluid levels, and
pa=p status indicators.

10. A=monia quantity gage - Check.
11. ?ux;li:ncoolingm_tch-m&(!.
cP
12. Refrigerstion switch (if vindshield [J
anti-ice and rain removal switches
are at ON) - OFP. (CP) a

NORMAL LANDING.

NOTE
® See figure 2-8 for typical
landing pattemn.
® Refer to Part 10 of Appendix
I for landing speeds and
distances.

1. (Deleted)

2. Throttles - IDLE at touchdowm.
Retard all throttles simltaneously
to IDLE at touchdown.

NOTE
Air induction control system
coolant caution light will
come on vhen weight is on
the main gear. However, this
does not indicate a malfunction.

3. Lower nose vheels,
§. Nose vheel steering engage switch -
ENGAGE, then FAIL SAFE.

2-3



T. 0. IB-TO{X)A-1

AOVONI-HOLIMS ADOVOND
ONIMAALS TAAHM ASON

IXVL = HOLIMS HOLOATAS
ONIMAALS TAAHM JSON

440 = HOLIMS NOLLYHIADIMAANY

NOSLLLAC = SALAHD DVHA

AAMINOAY BY = SANVUG TATHM

A01dAa - BALAHD OVMA

A4VE TIVA NIHL SOVONT-HOLIMS FOVONT ONIMAALS TAAHM ASON

STATHM ASON HAMOT

— NMOGHONOL LY  suV1d
— 4101 * 3 TLLONKL

‘Aumuma sy oN1A1E (1IM
wajzzou JEmeyxa aujfiua ) ¥u wmopyInn) e
Hauie jo agfue asadap-Ql ¥ paaaxa jou o

(NO JUY SAHOLIMS

/ TYAOWAY NIVY aNY
A1 LLNY OTAIHSANIM A1)
NAMOQ ~ A'TANVH NMOA dY14 NOUAHO = AOVD 440 = HOLIMS

NMALLVA HVAD ONIANVY'T ~A"TANVH dVTd

. HOAND * SOINVHAAH
ANV TVONILOATE
SLONY 0 + QXA TUVIL - HOVOULAY TVNIL
BLONM O + QAALE ANVIL =~ ' DA asva
SLONX 0§ + Q248 TUVIL - ANIANAOG
SAAAAE NUALLYE ONIANVT ( _UU_Q>.:

NY3LLVd ONIANVT

ALLLNYND VINOWWY

NOLLYHMADIMAAY

NO HOHAHD = HOLIME
ONITTO0D AMVIIIXNY

‘yowouddw [wuy) uo enuiw sed 108 000T
WNL) FES] 07 1NN 1M TUSDNAP JO BINL [OXTUOD &

"wiwp Rujpuwy 10) | ¥Ipusddy Of Jreg 0) J8jey e

110N

Figure 3-8



T.0. 1B-70(X)A-1

5. Drag chute handle - DEPLOY, below
220 knots IAS. (CP)
£. Whesl brakes - As required.

CAUTION
Avoid hard or excessive
braking, unless necessary,
as high operating tempera-
tures and excessive tire
wear can result.

7. Drag chute handle - STOWED JETTISON,
between &0 and 70 knots IAS. (CP)
It is recommended that the drag
chutes be jettisoned at speeds
between &0 and 70 knots IAS when

required.

CAUTION
To avoid posaible structural
damage to the upper surface
of the wing, do nmot Jettison
i‘isls chutes below &0 kmots

B 8. (Dereted)

9. Refrigerstion svitch - (FF after
landing roll. (CP)

J10. (Deleted)

11. Bose wbeel steering selector switch -
TAXI.

12. Nose wheel steering engage svitch -
ENCAGE.

NORMAL LANDING TECHENIQUE.

Following entry into the traffic pattem,
lower the landing gear and the flaps
below gear and flap down-limit speeds.
Fly the traffic pattern at the pre-
viously cosputed airspeeds, adjusting
throttles to control rate of descent.
After rolling out of turn onto final
approach, adjust thrust to maintain
final approach speed for the specific
landing gross weight to control rate of
descent to touchdown at the desired
speed, Retard the throttles to IDLE
aftsr touchdown. Kormal landing touch-
downs will be at about 10 degrees nose

high.

CAUTION
Higher touchdown angles
should be avoided, as the
engine axhaust nozzles
will strike the rumay
when the airplane is at an
11-degree attitude. Besides

Changed 25 June 1965

the angle—of-attack indi-
cator, the windshield nose
ra=p can be used as a ref-
erence to indicate over-
rotation. The windshield
nose ramp angle is 11
degrees; therefore, when
the ra=zp becomes horizontal
during touchdown, the air-
plane is at 11 degrees
angle of attack., Over-
rotation will be indicated
when the nose starts to
blank out the horizon.

Approach thrust should not be reduced
until the landing flare has been com-
pleted and the touchdown accomplished.

ROTE
A reduction in thrust dur-
ing final approach or flare
will result in a rapid in-
crease in rate of descent.

Irmediately after touchdown, move throt-
tles to IDLE, lower the nose wheels to
the rnmmway, engage nose wheel steering,
deploy the drag chutes, apply braking
as required.

BRAKING TECHNIQUE.

Be prepared to start braking immediately
after touchdown. This eliminates any

chutes fail. Applying the necessary
brake pedal force provides the desired
braking. However, if maximum braking is
required, apply and hold full brake
pedal force.

2-37



DRAG CHUTE OPERATION.

The drag chutes may be deployed at any
speed after nose wheel touchdowm up to
220 knots IAS. The effects of usage
(i.e. rumay abrasion and heat effects)
can lower the strength of the chute to

a point where failures may be encountered
at speeds above 220 knots IAS. Fow-
ever, with properly inspected chutes, no
failures of this type should occur at
normal landing speeds or take-off speeds.

CAUTION

e To avoid possible structural
dazage to the upper surface
of the wing, do not Jjettison
drag chutes below &0 knots
IAS,

® Avoid cross-wind taxiing with
the drag chutes deployed to
prevent damage to the wing
and vertical tail surfaces
caused by the drag chute -
attach cable.

LANDING WITHOUT DRAG CHUTES.

Landing without drag chutes will require
greater landing distances. (Refer to
Landing Distances Charts in Part 10 of
Appendix I.) In case of drag chute
failure, as indicated by the lack of
deceleration within & to 6 seconds after
deployment, immediately apply light
moderate braking and gradually increass
to heavy braking as required.

HEAVYWEIGHT LANDING.

For heavy gross weight landings, in-
crease approach and touchdown speeds as
given in Part 10, Appendix I.

CROSS-WIND LANDING.

In addition to normal landing proce-
dures, the focllowing should be accom-
plished, when landing in a croeswind.
On final approach, crab airplane or drop
a wing into the wind to keep lined wp
with the runay. Adequate rudder con-
trol is available for cross-wind land-

one half the 90-degree crosswind com-
ponent. Immediately before touchdown,

level the wings and line up with the
runvay. After touchdown, lower nose
wheels to the rumwvay as scon as pos-
sible, engage nose wheel steering, and
deploy the drag chutes. If yawing is
encountered to the extent that direc-
tional control is marginal, the drag
chutes should be jettisoned and direc-
tional control maintained by nose wheel
steering and the use of the wheel
brakes. Because of the inboard location
of the engines, practically no advantage
is gained by using asymetrical thrust
settings during a crosswind landing.

CAUTION
Avoid cross-wind taxing

SLIPPERY-RUNWAY LANDING.

On a slippery runway (wet or icy),
braking effectiveness varies greatly.
The rumvay conditions (rough or smooth
surface) must be determined by gromnd
personnel and the pilot advised accord-
ingly. To keep the landing roll to a
minimm, maintain proper approach, flare
and touchdown speeds. A combination of
rudder, nose wheel steering, and differ-
ential braking should be used for direc-
tional control. The drag chutes should
be deployed as soon as possible after
the nose wheels are lowered to the run-
way because braking effectivensss is re-
duced. Move the control column full aft
for aesrcdynamic braking, then fly the
nose down as the speed decreases,

GO-AROQUND .

For a go-around procedure, see figure
2“90
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GO-AROUND (Typical)

NOTE 3 TEROTTLES - RETARD TO OBTAIN
Go-arcund pattern is based on m" o !nl UST REDUCTION
minimum gross lasding weight )

-M-1-00-19
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After clearing nmway:

2. (peswtad)

2

3. Anticollision light switch - CFF.
. Flap handle - FLAP UP.

5 5. s.;t-rmpu- - Install. (P and

Install flight status safety pins
through the right console of each
seat after checking seat handgrips
down and stowed.
6. Electrical and hydraulics - Check and
=monitor.
7. TACAN and IIS - OFF. (CP)
8. Pitot heater switch - OFF. (CP)
9. Windshield anti-ice and rain re-
moval switches - OFF, (CP)

10. Windshield defog switch - OFF, (CP)
11. IFF - OFF. (CP)

Turn IFF off as soon after landing
as possible. This will eliminate
signals from taxiing or parked
airplanes which would otherwise
block the controller's scope and
interfere with the contrel of air-
borne airplanes.

12. Brakes - Check.

a. Check opération of each auto-
matic brake system by holding
the brake test switch at SYS 1
then SYS 2 and applying brakes
when switch is at each position.
Release switch to center (OFF).

b. Breke control switch - MANUAL.

NOTE

The engines must be oper-
ated for 3 minutes at or
below 80f rpm before shut-
down to stabilize engine
tesperatures. (Taxi time
below 80 rp= may be in-
cluded.) However, opera-
tion in the 75% tc 78¥ rmm
range should be avoided to
prevent excessive engine
vibration.

1. Wheel brake hold button

3. Air induction control

- Engage.
Press and hold the wheel brake
hold button, release pedals, check
brake hold light on, then release
the wheel brake hold button.

- Throttles - OFF. (Engines No. 6, 1, f§
2, in sequence.)

NOTE

e The engine oil pressure cau-
tion light coming on during
engine shutdown (first five
engines only) could indicate
a possible failure of the
firewall fuel shutoff valve
to close.

® Check that applicable engine
identification light comes
on as each throttle is moved
to OFF.

package
power switch - FF. (CP

k. Puel tank pump swvitches - A11 FF. |JJ

(cp)

Changed 25 June 1965
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15,

15.
16.
17.
18.

19.

,- 0. n-mx)*-l

Exergency generator switch - OFF.
UEF redios - OFF. (P and CP)
Wheel chocks - Verify ground crew
has ingtalled.

BErakes - Press and release brake

Keep feet off pedals after
releasing brakes.
Bo. 5 throttle - OFF.
Ho. 3 primary generator switch - OFPF.
Fo. 3 throttle - OFF.
Air recirculating fan swvitch - CFF.

Auxiliary cooling switch - GFP. (CP)
Coolant circulation pump switch -
orr. (cp)
No. § throttle - (FF.
No. 5 primary generstor switch - OFF.
Control columms - Stowed. (P and CP)
o:,)vgmmmu-m. (P and
cP
Flight status safety pins - Check
installed. (P and CP)
Make sure flight status safety
pins are installed in the right
console of each seat.

EEFORE LEAVING AIRPLANE,
Make the following checks before leaving

the

1.
2-

airplane:

Light switches - OFF,
Flight status safety pins - Check
installed. (P and CP)

3. Form 781 (or equivalent) - Complete.

CAUTION

® Make appropriate entries
covering any limits in the
Flight Manual that have
been eaxceeded. Entries
also =ust be made when, in
the pilot's judgement, the
airplane has been exposed
to wnusual or excessive
operations such as hard
landings, excessive brak-
ing action during aborted

A T, T . e

take—offs, long and fast
landings, etc.

e A1l high-speed flights =ust
be recorded so that proper
inspections and lubrication
will be accomplished before
the next flight. The high
tezperatures can dissipate
lubricants from bearings,
pins, etec.

® The remaining liquid nitro-
gen quantity should be
recorded,

¢ Breakdown of engine flight
tizmes, except overspeed,
should be recorded to the
nearest 5 minutes. Over-
speed tize should be re-
corded to the nearest 30
seconds.

¢ Breakdown of engine ground
tizes, except overspeed
should be recorded to the
nearsst 2 minutes. Cround
overspeed time can be com-
bined with flight over-
speed time,

L. Communications tape recorder - Off.
5. Crew entrance dust cover - Check
installed.

STRANGE FIELD PROCEDURE.

Because of the sizs ard weight of the

airplane, and the specialized servicing
required, no strange-field procedures

are recommended at this time.

ABEREVIATED CHECKLIST.

The abbreviated checklist is in
T.0. 1B-70(X)A-1CL-1.
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INTRODUCTION.

The procedures in this section are con-
sidered the best for coping with the
various emergencies that may be encoun-
tered during operation of this airplane.
A pilot with thorough imowledge of these
procedures will be better able to cope
with problems encountered. Even though
the procedures are considered the best
possible, sound juigement =ust be used
when multiple emergencies, adverse
weather, terrain clearance, etc are
encountered,

NOTE

Because of various condi-
tions that could arise, it
is recoemended that pilot
and copilot agree on duty
division beforehand to
minisize time to accom-
plish the proper proce-
dures,

ENGINE FATLURE,

NOTE

® All ergine and engine-related
procedures in this section
are based on operstion vith
throttle settings at 50 de-
grees or higher at the time
the corrective actiom is
started. Therefore, the
procedures do not include
the requirement to bave all
throttles at these settings
before the engine RPM lock-
up is released. If throttle
settings are below 5O de-
grees, howvever, the throttles
=ust be advanced if rpa
lockup release is required.

® Engine failure or shutdown
affecting engines No. 3
and/or Ko. & may cause the
respective primary gen-
erators to go off the line
and the bus-tie contactors
to cpen. Refer to "Bus-tie
Contactors Opea” in this
section for additional in-
forsation and procedures.

?. o- D-TO(IJA"I

® Under certain conditions,
lov rpm and exhaust te=m-
perature indications may
make it difficult to de-
termine if engine flamecut
bas occurred. If, as a
result of such indications,
engine operation is ques-
tionable, advance throttle
to BO-degree setting. A
corresponding increase in
rpa vill verify engine
operation.

Although engine failures can result from

special
importance because the engines depend
on correct operation of the variable-
geozmetry inlet and because incorrect
operation of cne engine in either 3-
engine bank can influence the operation
of the other two engines served by the
same inlet. Should an engine failure
occur, the yaw resulting from unbalanced
thrust is minimized because the engines
are near the centerline which improves
the flight safety aspects associated
with this form of emergency.

If more than one engine fails, the

engine failures in either left or right
banks

FLIGHT CHARACTERTSTICS WITH PARTIAL
THRUST.

DURING TAKE-OFF.

Engine fallure during the take-off run
can be critical and must be planned for
bafore starting ground roll, Once the
refusal speed has been reached or ex-
ceeded, normally the airplane is com-
mitted to completing the take-off.
(Refer to Part 2 of Appendix I for re-
fusal speeds and reduced thrust take-off
performance.)

Changed 25 June 1905
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RECOMMENDED LEVEL FLIGHT LOITER -
3 ENGINES OUT

EETER TO CONFIDENTIAL SUPPLEMENT, T.O. B-TXIA-1A

Figere 3-1
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EMERGENCY EQUIPMENT

Figure 3-2 (Sheet | of 2)
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SURVIVIAL EQUIPMENT
REMOVABLE (TYPICAL EACH ESCAPE CAPSULE)
UPPER SURVIVAL EQUIPMENT
CONTAINERS

EMERGENCY DESCENT
CONTROL GRIP

REMOVABLE (REF) SEALED BAG
UPPER SURVIVAL EQUIPMENT

CONTAINERS

SURVIVAL TROUSERS
SURVIVAL PARKA

LOWER SURVIVAL KIT CONTAINER
PLASTIC WATER CONTAINER (5QT)
WATER (1 PT)

SNARE WIRE (20 FT)

HUNTING KNIFE
FLARE (MARK 13, MOD 0)

SEA MARKER DYE

Figure 3-2 (Sheet 2 of 2)
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DURING SUBSONIC FLIGHT.

Adequate control is available to =ain-
tain straight and level flight with any
single engine failure and to maintain
controlled flight even with the maximum
of three engines failed in either bank
and with full afterburner thrust on the
other thres. Howsver, the airplane per-
formance is serioualy affected at heavy
gross weights with multiple engine
failure. (See figure 3-1.)

JDURING SUPERSONIC FLICHT BELOW MACH 2.1.
[jBelow Mach 2.1, the inlet has not been

started and, as a result, the effects of
engine failure are similar to those re-

. sulting from engine failure at subsonic

speeds, However, inlet buzz may occur at
speeds above Mach 1.5.

JoURING FLICHT ABOVE MACH 2.1.

In this speed range, the inlet normally
will have been started, and there is a
definite possibility a failed engine can
cause inlet unstart and/or buzz. As a
result of an inlet unstart, the airplane
will pitch, roll, and yaw. However,
sufficient control is available to main-
tain stabilized flight until normal
operation is resumed. If engine failure
is not accompanied by inlet unstart, the
relatively mild effects of thrust loss
occur.

scribed in "Air Induction
Control System Emergency
Operation™ in this section.
Byrass door opening causec
a nose-up tri= change, and
bypass door closing causes
a nose-down trim change.

If engine failure occurs during after-

burner operation, thrust can be reduced
(4f desired) to minimize asymmetrical

Changed 25 June 1965

thrust until directional control is re-
gained.

ENGINE FATLURE DURING TAKE-OFF, ABORT.

It is recosmended that the take—off run
be aborted if an engine fails before
reaching decision speed. (Decision
speed must be determined before take-off.
Refer to Part 2 of Appendix I for deci-
sion speeds.) The following procedures
must be accomplished during an aborted
take-off run:

1. A11 throttles - IDIE,

2. Drag chute handle - DEPLOY.

3. Wheel brakes - Apply.

L. Throttle (affected engine) - OFF.
5. Electronic equipment cooling - As

required.

a. Crew air shutoff handle - Unlock
and pull up.

b. Refrigeration switch - OFF.

c. Auxiliary cooling switch - ON.

d. Cabin temperature selector
switch - OFF.

ENGINE FATLURE DURING TAKE-OFF, TAKE-
OFF CONTINUED.

WARNING
If it is i=possible to con-
tinue flight, do not attempt
a forced landing on an un-
prepared surface. (Refer to
"Ejection” in this section.)

If an engine thrust loss occurs and
take-off is to be continued, contimue
the take—off as follows:

1. Alternate throttle switch (affected
engine) - INCR.
2. Landing gear handle - UP.
As soon as airplane is safely air-
borne, retract gear to improve
rate of climb, 3

CAUTION
Do not retract gear mmtil
mini=um control speed is
reached. (See figure
A2-4.)

3. Safe clizb speed - Maintain,
Until gear is fully retracted,
maintain mini=um safe climb.
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L. Throttle reset button - Push.
5. Throttle (affected engine) - OFF (if
step 1 did not recover engine rpm).
Moving the throttle to OFF closes
the fire wall shutoff walve to
stop fuel flow.

é. Flaps - As required.

NOTE

® Refer to "Engine Air Start®
in this section if restart
is contemplated.

e Refer to "Landing With Cne
or More Engines Inopera-
tive” in this section if
restart is not possible.

ENCINE FATLURE OR SHUTDOWN - ABOVE MACH
2.1; mﬁmmu@

If an engine fails or must be shut down
above Mach 2.1, proceed as follows:

. Bypass vbeels - Both aft to maintain
shocks in crosshatch.

2. Engine rpm lockup switch - RELEASE.

3. Throttle (affected engine) - IDLE,
and maintain shocks in crosshatch.

k. Throat:

If AUTO - Check schedule.

If MANUAL - Both throat wheels
aft to maintain throat at 0.2
Mach less than airplane Mach.

5. Start pormal deceleration and descent
as nqlnud., with throttles (good
engines) -

6. Throttle (crfoetedu;:l.ne) - FF, and
maintain sbocks in crossbatch.

7. Engine emergency brake gwvitch
(affected engine) - ON, if required;
maintain shocks in crossbatch.

Only one engine per inlet
should be braked above Mach
1.5. This prevents the
poseibility of inducing
continuous inlet buzz which
could seriously affect air-
plane stability and control
and could damage the engines
end the inlet. Speed should
be reduced to below Mach 1.5
before actuation of the brake
for a second engine.

3-6
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The engine braking system
is irreversible; therefore,
the engine cannot be re-
started after the emergency
brake has been engaged.

8. Engine emergency brake switch - OFF.
Move switch to OFF after rpm bas
stabilized at 22% or below.

9. Engine rm loeknpwi -

{
&
';'s

If an engine fails or must be shut down
during flight below Mach 2.1, proceed
as follows:

1. Bypass area (affected inlet):

If SUPERSONIC - Whbeel aft to cbtain

700, 1100, or 1800 square inches.
Por first engine to be sbut downm,
obtain 70O square inches; for
second engine, 1100 square
inches; and for third engine,
16800 square inches.

If SUBSONIC - Check bypass area

closed.

2. Engine rmm lockup swvitch - RELEASE.

3. Throttle (affected engine) - IDLE.

5. Throat - Check schedule.

5. Start normal deceleration and descent
as required, with throttles (good
engines) - MIL.

6. Throttle (affected engine) - OFF

7- Engine emergency brake gwitch
(affected engine) - ON, if required.

Mach 1.5. This prevents
the possibility of inducing

Changed 25 June 1965
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continuous inlet buzz vhich
could seriously affect air-
plane stability and control
and could damage the engines
and the inlet. GSpeed should
be reduced to below Mach 1.5
cefore actuation of the brake
for a second engine.

NOTE
The engine braking systea
is irreversible; therefore,
the engine cannot be re-
started after the emergency
orake bas been engaged.

8. Engine emergency brake svitch - OFF.
Move swvitch to OFF after rpm bhas
stabilized at 22% or below.

9. Engine lockup switch (above

Ihchl.fr-m.

10. Throttle (affected engine) - 50

degrees, if brake not used.

NOTE
If engine braking wvas not
required, advance throttle
of affected engine to 50
degrees, to provide fuel
flow for proper cooling of
engine lube oil system.
(See rigure 5-2.)

EXGINE PAILUFE OR SEUTDOMN - ABOVE MACE
2.1, AUTQMATIC OR STANDBY AICS
ALRPLANE AFE2-207).

If an engine fails or must be shut dowm
above Mach 2.1, proceed as follows:

1. Bypass area (affected inlet):
%m, duct performance svitch -
If STANDBY, bypass door standby
svitch - Dowvn to maintain shock
in crossbhateh.
2. Engine rpa lockup svitch - RELEASE.
3. Throttle (affected engine) - IDLE,
and 1if affected inlet is in standby
mode maintain shock in crosshatch.
k. Toroat (affected inlet):
If AUTO - Check schedule.
If STANDBY, throat Mach schedule
standuy switch - Down to maintain
throat at 0.2 Mach less than air-
plans Mach.
5. Start normal dsceleration and
descent as uired, wvith throttles

(good engines) - MIL.

Changed 25 Juns 1965

6. Throttle (affected engine) - OFF,
and if affected inlet is in standby
mode maintain shock in crossbhatch.

7. Bypass door standby switch (if
affected inlet is in autocmatic
mode) - Bold dowa 1, 3, or 6 seconds.

If the inlet for the engine to be
shut down is in automatic mode,
bold the bypass door standby
svitch down for one second if only
one engine is shut down; three
seconds if tvo engines are shut
down; and six seconds if three
engines are shut down. This will
bias the bypass door master cylin-
der from its normal rig position
g0 that vhen the airplane is
decelersting through approxi-
mately Mach 2.08 (AICS trensfers
from shock control to open loop
control) the bypass doors will
slovly open from their normal
locked position of 500 square
inches to approximately 700, 1100,
or 1800 square inches (one, two,
or three engines out).

8. Engine emergency brake svitch
(affected engine) - ON, if required,
and if affected inlet is in standby
mode maintain shock in crosshatch.

The engine breking systea
is irreversible; therefore,
the engine camot be re-
started after the emergency
brake has been engaged.

9. Engine emergency brake switch - OFF.
Move svitch to OFF after rpm has
stabilized at 22% or below.

10. Engine rpm lockup switch - AUTO.



T.0. 1B-70(X)A-1

11. Throttle (affected engine) - %0
degrees, if brake not used.

NOTE
If engine braking was not
required, advance throttle
of affected engine to kO
degrees, to provide fuel
flow for proper cooling of
engine lube oil systes.
(See figure 5-2.)

12. Duct performance switch (if affected
inlet i= in =utomstic mode) - NORM.

ENCINE FAILURE OR SHUTDOWN - BELOW MACH
2.1, AUTOMATIC OR STANDBY AICS

(AIRFIANE FE2-207).

If an engine fails or must be shut dowm
below Mach 2.1, proceed as follows:

1. Bypass area (affected inlet):
If SUPERSONIC, bypass door standby
swvitch - Bold down 1, 3, or &
seconds. Hold the oypass door
standny switch down for coe second
if only cne engine is to be shut
doun; three seconds if tvo engines
are to be shut down; and six
seconds if three engines are to be
shut down. If the affected inlet
is in automatic mode, this will
bias the bypass door master cylin-
der from its normal rig position
so that vben the airplane is de-
celerating through approximately

Mach 2.08 (AICS transfers from
sbock control to open loop comtrol)
the bypass doors will slowly open
from their normal locked positiom
of 500 square inches to approxi-
mately 700, 1100, or 1800 square
inches (cme, two, or three engines
out). If the affected inlet is in
stand v mode, this will cause the
bypass doors to open to approxi-
mately 700, 1100, or 1800 square
inches, respectively.

If SUBSONIC - Check both bypass areas
closed.

2. Engine rpm lockup swvitch - RELEASE.

4. Throttle (aflected engine) - IDLE.

k. Throats - If one inlet ic in standby
mode and the other in automatic mode,
adjust standby throat to obtain same
throat Mach schedule indicator
reading as for the automatic throat.

2.8

If both throats are automatic, cbeck
indicators stopped at approximately
Mach 2.1.

Start normsl deceleration and descent
as required, with throttles (good
engines) - MIL.

Bypess (affected inlet):

If SUPERSONIC, bypass door standby
svitch - As required to refine
bypass area to 700, 1100, or 1800
square inches.

Move switch as required to
obtain TOO square inches for ome
engine out; 1100 square inches
for two engines out; and 1800
square inches for three inches
out

- !hmtth.(dree‘hd engine) - CFF.

8. Engine emergency brake switch
(affected engine) - ON, if required.

CAUTION
Only one engine per inlet
should be braked above Mach
1.5. This prevents the
possibility of inducing con-
tinuous inlet buzz vhich
could seriously affect air-
plane stability and control
end could damage the engines
and the inlet. Speed sbould
be reduced to below Mach 1.5
before actuation of the brake
for a second engine.

NOTE
The engine braking system is
irreversible; therefore, the
engine cannot be restarted
after the emergency brake
bas been engaged.

9. Engine emergency brake switch - OFF.
Move switch to (FF after rpm bhas

stabilized at 22% or below.

10. Engine rpm lockup switch (above Mach
1.k) - Auro.

11. Throttle (affected engine) - 50 de-
grees, if brake not used.

NOTR
If engine braking wvas not
required, advance throttle
of affected engine to 50
degrees, to provide fuel
flow for proper cooling of
engine lube oil system.
(See figure 5-2.)

Changed 25 June 1965
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USE OF ENGINE WINDMILL BRAKING.

Engine wind=ill brake may be required as
part of the engine shutdown procedure to
prevent excessive wind=ill rpm of a
dead engine which could cause destruc-
tion of the engine because of lack of
proper lubrication, or excessive vibra-
tion.

CAUTION
e Abtove Mach 1.5, only one

braked. This prevents the
possibility of inducing
continuous inlet buzz which
could seriously affect air-

is irreversible in flight;
therafore the engine can-
not be restarted after the
ezergency brake has been

engaged.

The wind=i1ll brake must be used if an
engine is shutdown for any of the fol-
lowing reasons:

ENGINE AIR START.

For detailed sir start requirezents, see
figure 3-3. Below 30,000 feet 2t low
indicated airspeeds, the air start cape-
bilities are limited by engine
vind=illing speed. During this condi-
tion, the drag of the accessory drive
system reduces engine speed below that
required to permit fuel flow through
the pressurizing and drain valve to the
fuel nozzles. Above 30,000 feet, the
Wmmﬁnmm
for consistent airstarts. Airstarts

Changed 25 June 1965

may be attexpted vhenever engine rpm
is about 12% or sbove. If the rpm is
too lowv for an air start attempt, the
airspeed should be increased until the
necessary rp= is obtained. Before
attespting an air start, determine
the cause of the engine failure.

If a normal throttle servo systes
failure is suspected, atte=mpt air
start with applicable alternate
throttle switch. A restart should not
be attespted following a fire, or if
the engine failure vas cansed by an
obvious mechanical failure, such as
indicated by the instrument indications
or excessive vibration before the
failure.

NOTE
Under certain conditions, low
rpa and exbaust temperature
indications may make it
difficult to determine if an
airstart light-off was ob-
tained. If, as a result of
such indications, light-off
is questicpable, advance
throttle to LO-degree setting.
A corresponding increese in
rp= will verify engine
operation.

AIR START - ABOVE MACH 2.1, AUTO
OR MANUAL AICS (AIRFLANE AFE2-001).

To accomplish an air start above Mach
2.1, proceed as follows:

NOTE
If desired, more than cne
engine per inlet may be
started at the same time.

1. Bypass - Both vheels aft to maintain
shocks in crosshatch.

2. Bngine rm lockup svitch - RELEASE.
3. Throttles (all dead engines) - OFF

CAUTION
See figure 5-2 for engine
wvind=!lling time limits.

k. Throat:
If AUTO - Check schedule.
If MANUAL - Both throat wvheels aft
to maintain throat at 0.2 Mach less
than airplane Mach.

3-fa
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S. Alr start svitch - ON.

NOTE
Alr start caution light comes
on wben the air start svitch
is ON.

6. Throttle (engine to be started) -
IDLE, and maintain sbocks in
crosshatch.

7. Exhaust temperasture gage (affected
engine) - Monitor.

NOTE
e If light-off is not obtained
wvithin 15 seconds, move
throttle (affected engine)
and air start svitch to OFF,
then attempt another air
start.

e If start attempts are not
successful , advance throttle
(affected engine) and check
corresponding primary nozzle
indicator. If nozzle closure
is noted, repeat start
attempt at another airspeed
ana/or altitude. If nozzle
did not respond, try start
using applicable altemate
throttle switch.

® The use of an altemate
throttle switch disengages
the normal servo system of
the corresponding throttle.
Therefore, if & start is
obtained wvith the altemate
throttle svitch, the normal

8. Adr start svitch - OFF, after

light-off.
Return air start svitch to OFF

as soon as engine lights off.

10. Repeat steps 1 through 9 to start

stabilizes at 100% r;-)

18-70(X)A-1

AIR START - BRLOW MACH 2.1, AUTO
OR MANUAL AICS (AIRPLANE =001 ).

To accomplish an air start below Mach
2.1, proceed as follows:

NOTE
If desired, more than one

engine per inlet may be
started at the same time.

1. Bypess area (affected inlet):
If SUPERSONIC - Wheel aft to obta
700, 1100, or 1800 square inches.
With one engine out, bypass
area should be 700 square inches;
vith two engines out, 1100
square inches; and wvith three
engines out, 1800 square inches.
If SUBSONIC - Cbeck bypass area
closed.
2. Engine rpm lockup switch - RELEASE.
3. Throttles (all dead engines) - G5F

CAUTION
See figure 5-2 for engine
vindmilling time limits.

5. Throat - Check schedule. ‘
5. Air start switch - ON.

NOTE
The air start caution light
comes on vhen the air start
sviteh is OH.

6. Throttle (engine to be started) -
IDIE.

7. Exhaust temperature gage (affected
engine) - Monitor.

. NOTE
e If light-off is not obtained
within 30 seconds, move
throttle (affected engine) and
air start svitch to OFF, then
atteapt anotbher start.

@ If start sttempts are pot
successful, advance throttle
(affected engine) and check
corresponding primery nozzle
indicator. If mozzle closure
is noted, repeat start
attempt at another airspeed
and/or altitude. If nozzle
does not respond, try start A
using applicable alternate A5
throttle svitch.
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® The use of an alternate

throttle svitch disengages
the pormal servo system of
the corresponding throttle.
Therefore, if a start is
obtained with the altermate
throttle swviteh, the normal
system probably bas failed
and should not be re-engaged.

8. Air start svitch - OFF, after light-
of?

Retwmn air start svitch to OFF as

socn as engine lights off. Check
air start cautiom light out.

NOTE
If engine 3 or & is started,

"hamead O The 1065

it may be pecessary to cycle
corresponding primary gen-
erator to restore generstor
operation.

9. Throttle (engine being started) - &0
degrees or above.

10. Bypass area (affected inlet) - Wheel
forvard as required.

¥O. ENGINES AIRPIANE | BYPASS AREA
OPERATING . [ (. I;.)

2 T00
1l 1100
11. Repeat steps 1 through 10 to start

another engine in the same inlet.

3-8¢c/3-8D
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ENGINE AIR START ENVELOPE
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12. Engine rpm lockup svitch (acove Mach
1.5) - AUTO (after last engine to be
started stabilizes at 100% rm=).

AIR START - ABOVE MACH 2.1, AUTOMATIC
OR STANDBY AICS (AIRPLANE AF52-207).

accomplish an air start above Mach
.1, proceed as follows:

NOT®
If desired, more than one
engine per inlet can be
started at the same time.

1. Bypess (affected inlet):
If AUTO, duct performance swvitch -
LoN.
If STANDBY, bypass door standby
svitch - Down to maintain shock in
crosshatch.
2. Engine rpm lockup switch - RELEASE.
3. Throttles (all dead engines) - OFF.

CAUTION
See figure 5-2 for engine
vindeilling time limits.

5. Throat (affected inlet):
If AUTO - Cbheck schedule.
If STANDBY, throat Mach schedule
standby switch - Down to maintain
throat at 0.2 Mach less than air-
plane Mach.

5. Air start switch - ON.

- NOTE

Alr start caution light comes
on vbhen the air start swvitch
umt

6. Throttle (engine to be started) -
IDIE, and if affected inlet is in
standby mode maintain shock in
crosshatch.

7. Exhaust temperature gage (affected
engine) - Mopitor.

NOTE
e If light-off is not obtained
within 15 secords, move
throttle (affected engine)
and air start swvitch to OFF,
then attempt ancther air
start.

e If start attempts are not
successful, advance throttle
(affected engine) and check

T.0. 1B-To(X)A-1

corresponding primary nozzle
indicator. If nozzle closure
is noted, repeat start attempt
at another airspeed and/or
altitude. If nozzle did not
respond, try start using
applicable alternate throttle
svitech.

® The use of an alternats

throttle swvitch disengages
the normal servo system of
the corresponding throttle.
Therefore, if a start is ob-
tained with the alternate
throttle svitch, the normal
system probably has failed
and sbould not be re-engsged.

8. Air start svitch - OFF, after light-
off.
Return air start swvitch to (FF as
soon as engine lights off. Check
air start caution light out.

9. Throttle (engine being started) - %0
degrees or sbove, and if affected
inlet is in standby mode maintain
shock in crosshatch.

10. Repesat steps 1 through 9 to start
ancther engine in the same inlet.

11. Engine rpm lockup swvitch - AUTO
(after last engine to be started
stabilizes at 100% rpm).

12. Duct performance switch (if affected
inlet is in sutomatic mode) - NORM.

AIR START - EEIOW MACH 2.1, AUTCMATIC
OR STANDEY AICS (AIRFLANE AFE2-207).

To accomplish an air start below Mach
2.1, proceed as follows:

- FOT=
If desired, more than
cne engine per inlet may
be started at the same
time,

1. Bypess area (affected inlet):

If SUPERSONIC, bypsss docr standby

switch - Down as pecessary to obtain

700, 1100, or 1800 square inches.
With one engine out, bypess area
should be 700 square inches; with
tvo engines out, 1100 square
inches; and with three engines out
1800 square inches.

If SUBSONIC - Check both bypass

areas closed.

Changed 25 Jume 1965
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2. Engine rpm lockup svitch - RELEASE. 8. Air start switch - OFF, after light-
3. Throttles (all dead engines) - OFF. off.

Return air start swvitch to OFF

as soon as engine lights off.

CAUTION Check air start caution light out.
See figure 5-2 for engine
vindailling time limits. NOTE

If engine 3or & is started,
it may be necessary to cycle
corresponding primary gen-
erator to restore generator
operation.

k. Throats - If one inlet is in standby
node and the other in automatic mzode,
ad just standby throat to obtain same
throat Mach schedule indicator
reading as for the automatic throat.
If both throats are automatic, check
indicators stopped at approximately

9. Throttle (engine being started) -
L0 degrees or above.

Mach 2.1. . Bypass area (affected inlet) - UP
S. Alr start svitch - ON. as required.
NOTE NO. ENCINES AIRPLANE BYPASS AREA
The air start caution light OPERATING MACH NO. (R m.)
comes o vhen the air start
swvitch is ON. 2 1.0 t0 2.1 700
1 1.0 to0 2.1 1100
6. Throttle (engine to be started) -
IDLE. 11. Repeat steps 1 through 10 to start
another engine same inlet.

Exhaust temperature gage (affected
engin=) - Monitor.

NOTE
e If light-off is not obtaiped
within 30 secconds, move
throttle (affected engine)
and air start switch to OFF,
then atteapt another start.

12. Engine rpm loc
1.5) - AUTO (after last engine
started stabilizes at 100% rpm).

ie

COMPRESSOR STALIS.

A compressor stall may be indicated by a
rapid rise in exhaust temperature or a
sudden abnormal opening of the primary

e If start attempts are not
successful, advance throttle
(affected engine) and check
corresponding pripary nozzle
indicator. If nozzle closure
is noted, repeat start
attempt at another airspeed
and/or altitude. If nozzle
does not respond, try start
using applicable alternate
throttle switch.

® The use of an altemmate

exhaust nozzle.

NOTR
If compressor stall occurs,
action necessary to get
engine to idle (first three

struzents for evidence of -v
out-of-limits conditions.

COMPRESSOR STALL - ABOVE MACE 2.1, AUTO/

thrcttle switch disengages
MANUAL CR MANUAL AYCS (AIRPIANE APE2-001).

the normal servo system of

the correspcnding throttle.
Therefore, if a start is
obtained with the altemate
throttle swvitch, the normal
system probably bas failed
and should not be re-engaged.

Changed 25 June 1965

1. Bypess wheels - Both aft to maintain

shocks in crosshatch.

2. Engine rpm lockup switch - m

3. Throttle (affected engine) -
and maintain shocks in cm-lhtch
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k. Throat:
If AUTO - Check schedule.
If MANUAL - Both throat wheels aft
to maintain throat at 0.2 Mach less
than airplane Mach.
If stall persists, perfomm steps
5 through 8.

S. Start pormal deceleration and descent
as required, with throttles (good
engines) - MIL.

6. Torottle (affected engine) - OFF, and
maintain shocks in crosshatch.

CAUTION

See figure 5-2 for engine
vindeilling time limits.

Engine rpm lockup switch - AUTO.
Throttle (affected engine) - &0

degrees.

o

NOTE
Advance throttle of affected
engine to 50 degrees, to pro-
vide fuel flow for proper
cooling of engine lube oil
systex until an air start is

attempted.

COMPRESSOR STALL - BELOW MACH 2.1 AUTO/
OR MANUAL AICS (AIRPLANE APG2-001).

1. Bypess area (affected inlet):

If SUPERSONIC - Wheel aft to obtain
700, 1100, or 1800 square inches.
For one engine at IDLE, obtain TOO
square inches; for second engine,
1100 square inches; and for third
engine, 1800 square inches.

If SUBSONIC - Check bypass area

closed.

2. Engine rmm lockup switch - RELEASE.

3. Throttle (affected engine) - IDIE.

k. Throat - Check schedule; if stall
persists, perform steps 5 through 8.

5. Start norma) deceleration and descent
es required, with throttles (good
engines) - MIL.

6. Throttle (affected engine) - OFF, if
stall persists.

CAUTION
See figure 5-2 for engine
vindmilling time limits.

7. Engine rpm lockup switch (above Mach
1.5) - AUTO.

8. Throttle (.ffected m) - kO
degrees.

NOTE
Advance throttle of alfected
engine to 40 degrees, to pro-
vide fuel flow for proper
cooling of engine lube oil
system until an air start is
attempted.

COMPRESSOR STALL - ABOVE MACH 2.1, AUTO-
MATIC OR STANDBY AICS (AIRPLANE
APG2-20T).

1. Bypass areas (affected inlet):
IL;AW, duct performance swvitch -
If STANDBY, bypass door standby
swvitch - Down to maintain shock in
crosshatch.
2. Engine rpm lockup switch - RELEASE.
5- Throttle (affected engine) - IDIE,
and 1T affected inlet is in standby
mode maintain shock in crosshatch.
5. Throat (affected inlet):
If AUTO - Check schedule.
If STANDBY, throat Mach schedule
standby swvitch - Dosmn to maintain
throat at 0.2 less than airplane
Mach.
If stall persists, perform steps
5 through 9.
5. Start normal decelerstion and descent
as required, with throttles (good
engines) - MIL.

6. Throttle (affected engine) - OFF, and
if affected inlet is in standby mode
maintain shock in crosshatch.

CAUTION
See figure 5-2 for engine
vindeilling time limits.

7. Bypass door standby switeh (if
affected inlet is in sutomatic mode)=
Hold dowm 1, 3, or 6 seconds. .

the inlet for the engine being

is in automatic mode,

bypess door standoy switch
or coe aecond if only one

is shut down; three seconds

are shut down; and

seconds if three engines are

. This will bias the by-

r master cylinder from its

rig position so that when

airplane is decelerating

FREERSgEEEH
I EEEE;
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through approximately Mach 2.08
(AICS transfers from shock control
to open loop comtrol) the bypass
doors will slowvly open from their
nor=al locked positiom oI 500
square inches to approximately T0O.
1100, or 1800 square inches (one,
tvo, or three engines out).

8. Engine rpm lockup switch - AUTO.

9. Throttle (affected engine) %0

degrees.

NOTE
Advance throttle of affected
engine to L0 degrees, to
provide fuel f{low for proper
cooling of engine lube oil
systen. (See figure 5-2.)

10. Duct performance switch (17 affected

inlet is in automatic mode) - NORM.

COMFRESSOR STALL - BELOW MACE 2.1, AUTO-
MATIC OR STAXDBY AICS (AIRPIANE AFG2-207).

). Bypess area (affected inlet):

If SUPERSONIC, bypass door standby

s7itch - Holdd dowm 1, 3, or 6

seconds.
Eold the bypess door standby
swvitch down for one second if
only one throttle is to be moved
to IDLE; three seconds for two
throttles at IDIE; and six seconds
for three engines at IDIE. If the
affected inlet is in automatic
mode, this will bias the bypass
door master cylinder from its
normal rig position so that
vhen the airplane is decelerating
through approximately Mach 2.08
(AICS transfers from shock con-
trol to open loop control) the
bypass doors will slowly open
from their normal locked position
of S00 square inches to approxi-
mately 700, 1100, or 1800 square
inches (ome, two, or three
engines et IDIE or cut). If the
affected inlet is in standby
mode, this will cause the bypass
doors to open to approximately

700, 1100, or 1800 equare inches, .

respectively.
If SUBSONIC - Check Loth bypass
areas closed.

2. BEngine rpm lockup swvitch - RELEASE.
3. Throttle (affected engine) - IDLE.

-~ a3 A Tiwne 1065

L. Throats - If one inlet 1s in standby
mode and the other in automatic
mode, adjust standby throat to obtain
sane throat Mach schedule indicator
reading as for the automatic throat.
If both throats are automatic, check
indicators stopped at approximately
Mach 2.1.

5. Start normal deceleration and
descent as required. with throttles
(good engines) - MIL.

6. Bypass area (affected inlet):

If SUPERSONIC, byposs door standby
svitch - As required to refine
bypass area to 700, 1100, or 1800
square inches.
Move switch as required to
obtain TOO square inches for
one engine out; 1100 square
inches for two engines out; and
1800 square inches for three
engines out.

7. Throttle (affected engine) - OFF, if

stall persists.

CAUTION

See [igure 5-2 for engine
vindmilling time limits.

8. Engine rpm lockup switch (2bove Mach
1.%) - aumo.

9. Throttle (affected engine) - 50
degrees.

NOTE
Advance throttle of affected
engine to %0 degrees, to
provide fuel flow for proper
cooling of engine lube oil
system.

MAXTMUM GLIDE.

For maximum glide distances and best
glide speeds, refer to "Maximum Glide®
in Section III of the Confidential
Supple=ent, T.0. 1B-70(X)A-1A.

EJECTION VS FORCED LANDING.

It is not practical to predetermine the
emergencies in which ejection is con-
sidered mandatory. This decision must
be made by the pilot because his
analysis of the situation, coupled with
his knowledge of the airplane, provides
the only information appropriate to such
a decision. There are, however, several
general conditions when a landing must
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MAXIMUM GLIDE DISTANCES

REFER TO CONFIDENTIAL SUPPLEMENT, T.0. IB-TO{X)A-1A
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not be atte=pted and ejection is neces-
sary. The following conditions, for
example, require ejection:

WARNING
If possible, before ejec-
tion, attempt to turn the
airplane toward an area
where injury to persons or
darage to property on the
ground or water is least
1likely to occur.

a. Airplane under control but flight
cannot be maintained and a suitable
landing surface is not available.
Not being able to maintain flight
normally is caused by excessive
multiple engine failures. Depend-
ing upon various flight conditioms,
such as altitude, attitude, air-
speed, and gross weight, excessive
multiple engine failures can vary
fro= a two-engine loss during take-
off to “he in-flight loss of more
than three engines. Unsuitable
landing surfaces include rough
terrain, insufficient rumay length,
or water.

WAPNING
Under no circumstarnces
should ditching be at-
tempted, because the air-

-

b. Nose gear cannot be lowered.

c. Landing gear cannot be lowered.

d. One main gear canrot be lowered.

e. Marginal stability combined with
require=ent for landing on a field
with approaches over heavily popu-
lated areas.

f. Wing tips failed in the full-down
position.

l g. Loss of all electrical power (in-

cluding emergency battery®).

LANDING WITH ONE OR MORE ENGINES
INOPERATIVE.

In general, if one or two engines are

inoperative, the pattern techniques to
allow a safe touchdown and stop do not
require any special landing procedures
other than those noted in the hydraulic
and electrical emergency procedures in

Chang=1 25 Jr= 1965

this section. Also, any excess fuel
should be burmed up to reduce the land-
ing weight. Care should be used in
positioning the airplane on the dowmn-
wind, base, and final approach, because
altitude or airspeed corrections may
require greater than normal throttle
movement. Use normal pattern airspeeds.
A1l tums in the pattern should be
gentle. The decision to go around
should be made as early as possible be-
cause of reduced acceleration. Do not
retard throttles to IDLE until touch-
down.

NOTE

e If either airplane gross
weight and/or multiple
engine failure combina-
tiocns require that the
throttles of the remain-
ing engines be set near
Military Thrust to stabi-
lize flight, a balanced
afterburmmer thrust condi-
tion should be set up in
each bank, if possible,
before establishing the
dounwind leg. This i=-
proves throttle setting
flexibility during land-
ing, and will ease
go-around transition, if
necessary.

® The engine overspeed
arzing lever must be
armed before final ap-

if any throttle is
advanced to MAX A/B.
e If only three engines are

#A{rplane APG2-001

3-15



T.0. 1B-70(X)A-1

10 have these units connected for the
INOPERATIVE. shutdown, proceed as follows:
necessary with 1. Throttles (engines 1, 2, 5, and " Y
Perative, use OF~.

a. Ir EZeTgency requires complete
shutdown as soon as possible,

l.mmtues(gnodmgines)—lsre— proceed to step 3.
quired, b. If irmediats shutdown 1is not
Lhmlimgmhnnﬂe-m’. required,pmceedtostepa.
2. If time ang conditions Per=it, pro-
CAUTION ceed as follows while electrical
Do not retract gear mti] Pover is available:
control speed is 8. Air induction control system
reached. (See figure package power switeh - oy,
A2-L.) b. Flight Sugmentation control sys-
tex - Engaged for 5 seconds.
B.HIPMQ-MW. C-M,mm,lﬂmnm-
Eaise flaps when adequate air. tion power svitches - OFF,
Speed is attained, d-Mltankn-thchu-m
OFF.
GROUND EMERGENCY ENGINE SHUTDOWN. e. Refrigeration sviteh - OFP. l
: 3-&%(%3@”-@.
The engines can be shut down simultane- m3nﬂdimshtdwnlut
ously or individuslly during ground 80 electrical power wil) be avail-
e=ergencies without application of the eble for shut down, ana to close
Erownd equiment (electric and hydraulic the fire wall fue3 sbutoff valves,
power -nd ground cooling unit) that is
Tequired %or a normel shutdown. Ground
unit cooling for the electronic equip- §. Emergency 8enerator switch - OFp
ment is not peeded for an emergency imediately.
engine stutdown before flight, or after mmr;mcy generator ?t be
a t =t s 2. Oif as soon as possible after
fligk speeds less than Mach Tt N e
CAUTTON Prevent possible electrical equip-
ment -

® If emergency engine shut-
-bamismdeaﬁeraﬂigbt

at speeds above Mach 2, or
émmamm”m Gmmsmm-monm
zirnsmed,theelectmic m

equimtcmbednngdir
ground cooling is not applied Ifﬂmmmm
lmubamrmm’ &Nni’mmdtommcr;
shutdown. mofendnu(htmmuum),
® "© prevent possible fuel mmmmhmmmud.
Systes damage, when miing zgilmmmbhntheu
s0uld be at lov thrust Proceed as follows

Setting, i1 possibls, be-

fore th:;ottle is m‘t’:d to 1. (Deleted) - [ ]
OFF. 2. Throttles (affected engines) - OFF.

SROUND EMERCENCY SHUTDOWN - ALL ENGINES. |

J:mmmrequimﬂntdomatm
mm,mmmmum
mmud,orithmmml

S
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3. Tnrottles (engines 1, 2, 5, and 6) -
OFF, if desired.
The remaining operating engines
can be shutdown without use of
externz2]l ground units, if desired.

NOTE
If ecgines 3 and & hove been
saut down because of the
emergency, engine S or €
snould remain operating to
supply hydraulic power for
e-ergency generator.

k. If tize and conditions per—it, pro-
ceec 2s follows wvhile electrical
power is available:

2. Air induction control systea
package power switch - OFF.

b. Tlight augmentation control
systez - Engaged for 5 seconds.

c. Yaw, pitch, and roll augmenta-
tion powver svitches - OFF.

d. Tuel tank pmp svitches - All
O~F.

l €. Refrigeration svitch - OFF.

5. Throt:iles (engines 3 andfor &, or 3
or &) - OFF.
The engines driving the generators
are snut down last so electrical
power will be avajilable for shut
down, and to close the fire wall
fuel shutoff valves.
€. Emergen-y generztor switch - OFF
immediately.
The emergency generator must be
shut off as soon as soon as possi-
ble after last throttle is moved
to OFF to prevent possible elec-
trical equipment damage.

pan g T e g

the fire emergency procedure will eli-
minate the hazardous condition in either
compartasent.

The portable fire extinguisher on the
entrance dcor may be used for fires in
the cabin area.

mmcnwcsssmrmmsm
cumnmrrm IIE

If an engine or accessory drive syste=m
cozpartzent f{ire or overheat condition
is indicated by 11llumination of a fire
warning light and/or direct observation
by the ground crew, proceed as follows:

= _14A



T.0. 1B-TO{X)A-1

1. Electrical power (airplane or ex-
ternal) - On.

2. Throttle (affected engine) - OFF. a

3. Fire warning light/engine shutdown
button (affected engine) - Push.

Pushing the i]lu=inated fire warn-

ing light/engine shutdown button:
e Closes the corresponding fire-
wall fuel shutoff valve.

o Locks the engine compart=ent
cooling air bypass air valves
closed.

e Locks the boundary layer bleed
diverter valves open.

e Ams the appropriate fire ex-
tinguisher agent discharge
switch.

L. Fire extinguisher agent discharge
switch - MAIN, if fire continues.

¥ove appropriate agent discharge
switch to MAIN if fire does not

go out. The fire warning light
should go out within 25 seconds
after using the discharge switch
if the fire or overheat condition
no longer exists. If light remains
on, oroceed to step 5.

5. Fire extinguisher agent discharge
swizch - PES, if required.

2ischarge appropriate reserve
extinguisher if fire waming light
re=ains on.

6. Shut down other engines (3 or &
last).

7. Emergency battery - inverter
switch® - ON, if engines cannot be
shut dowm.

8. BEngine shutdown and wheel brake
arming switch® - ARMED,

9. Alternate throttle switches - Hold
at DCE to shut down engines.

#Airplane AF62-001

3-16B Changed 30 November 196k
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FIRE WAFNING - TAKE-OFF GROUND ROLL.

If a fire wvarning light comes on during
ground roll, and sufficient runway or
overrun is available, abort the take-
off. (Pefer to "Engine Failure During
Take-off, Abort™ in this section.) Per-
forr ground fire emergency procedures.

FIRE WARNING - ABOVE MACH 2.1, AUTO'MANUAL
OR MANUAL AICS [AIRPIANE AFG2-001).

1. Bypess vheels - Both aft to maintain
shoczs in crosshatch.

2. Engine rpm lockup svitch - RELEASE.

3. Throtile (affected engine) - IDLE,
and maintain shocks in crosshatch.

L. Thrcat:

If AUTO - Check schedule.
If MANUAL - Both throat vheels ai't
to maintain throat at 0.2

Mach less than airplane Mach.

5. Start normal deceleration and descent
as required. with throttles (good
engines) - MIL.

5. Throttie (afected enginc) - OFF, and
main==in shocks in crosshatch. If
fir -aming light remains on, pro-
ceed o step T; if fire warning light
goes out. proceed to step 9.

7. Fire =aming light/engine shutdown
buttcn (aiTected engine) - Pusa.

Pushing the illuminated fire
wvemmning light/engin~ shutdown
button:
® Clos=s the corresponding fire
wvall shutols valwe.
® Closes and locks the engine
compartment cooling air >ypass
air valves. .
@ Locks the boundary layer bleed
diverter valves open.
® Arms the appropriate extin-
guisher agent discharge switch.

8. Pire extinguisher agent discharge
switch - MAIN, 15 seconds after
pushing fire wvaming light/engine
shutdowm button; then RES, 1if
required.

Wait 15 seconds after pushing
button before moving appropriate
dischargs swvitch to MAIN, to allow
cooling air bypess valves to close.
The fire wvaming light should go
out within 25 seconds after moving
the discharge switch to MAIN il the
fire or overbeat condition no longer
exists. If the fire wvaming light
remains on, move the discharge
swvitch to RES.

Mrarnced O Ti.wa 105C

. Engipne emergency brake switch

(affected engine) - ON, and maintain
shocks in crossbatch.

CAUTION
Only coe engine per inlet
should be braked above Mach
1.5. This prevents the
possi-ility of inducing con-
tinuous inlet buzz which
could seriously affect air-
plane stability and control
and could damage the engines
and the inlet. Speed should
be reduced to below Mzch 1.5
before actuation of the brake
for a second engine.

NOTE
The engine braking system is
irreversible; therefore, the
engine cannot be restarted
after the emergency brake
bas been engaged.

10. Engine emergency brake switch

(2fsected engine) - OFF.
Move switch to OFF after rpm bes
stabilized at 22% or below.

. Engine rpm lockup switch - AUTO.

FIRE WAFNING - BELOW MACH 2.1, AUTO/
mmmumnm;—

EI

-001).

1. Bypass area (affected inlet):

2.
c &
k.

5.

6.

If SUPERSONIC - Wheel af't to obtain
T00. 1100, or 1800 square inches.

For ope engine at IDLE, obtain
TOO square inches; for second

engine, 1100 square inches; and
for third engine, 1800 square

inches.

If SUSSONIC - Check bypass ares
closed.
Engine rpm lockup switch - RELEASE.
Throttle (affected engine) - IDIE.
Throat - Check schedule. 3
Start normel decelerstion and descent
as required, with throttles (good
engines) - MIL.
Throttle (affected engine) - OFP. If
fire varning light remmins on, pro-
ceed to step 7; if fire waming light
goes out, proceed to step 9.

237
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- Fire warning light/engine shutdown engine cannot be restarted

outton (affected engine) - Push. after the emergency brake
Pushing the illuminated fire has been engaged.
1 1
:,:f light/engine stutiown 10. Engine emergency brake svitch
e Closes the corresponding fire (affected engine) - OFF.
wall fuel shutoff valve. Move switch to OFF after rmm bas
e Closes and locks the engine stabilized at 22§ or below.
compertment cooling air bypass 1. ?‘ﬁf’f :ll;.!.'olocm switch (above Mach

air valves.
e . Y layer bleed o WARNING - ABOVE MACH 2.1, AUTO-

diverter valves open. MATIC OR STANDEY AICS (AIRPLANE

e Ar=s the appropriate fire ex-
tinguisher agent discharge M
switch.

8. Fire ext 1. Bypass area (affected inlet):
Eies S35 sastakar St Sivbsrn TE AUTo, dust percormmnce. sviteh -

- Low
h sire vaming light/engine
mmw. mm/u If STANDBY, bypass door standby
required v < switch - Down to maintain shock in
< c crosshatch.
Wait 15 seconds after pushing 2. s ki i ten '
button before moving appropriate Eugine RELEASE
discharge switch to MAIN. to allow 3. Torottle (affected engine) - IDIZ,
cocling air bypess volves to close and if affected inlet is in standby
m-:r_ss varning light should : mode maintain shock in crosshatch.
g :':?hin 25 seeamie a;ter m?;ng L. Throst (affected inlet):
Ehp atackmge st Ao MR 12 the Ir STRMEY et B il
Tire or overheat condition mo e =
longer exists. If the fire warming . by switch - Down to maintain
e e o e e e throat at 0.2 Mach less than air-
charge switch to EES. plane Mach.
5. Start normal deceleration and descent
as required, wvith throttles (good
. Throttle (affected engine) - OFF,
e iy e < Sy i > if affected inlet is in standby mode
. i =aintain shock in crossbatch.

9. Engine emergency brake switch “““;’“"‘#{"’J;‘;‘"“»
(effected engine) - ON, if above proceed to step T; warning
Mach 1.5. light goes out, to step 9.

7. Pire vaming light/engine shutdown

button (affected engine) - Push.
Pushing the illuminated fire
Only one engine per inlet s y
ton:

= - et e Closes the corresponding fire
possibility of inducing = - ‘
2:;_? gorw ® Closes and locks the engine
seriocusly affect air- = s E
. could a,_mv,ﬁ mml air valves.
ﬁthemht S;O!:dshmld e Locks the boundary leyer bleed
be reduced to below Mach 1.5 diverters valves open.
bef e o Ams the appropriate extin-
ore actuation of the brake . g he iy B
for a second engine. 8. Pire extinguisher agent discharge
NOTE svitch - MAIN, 15 seconds after
fire va ine
The engine braking system is pusbing :'ni.bs /:;‘

irreversible; therefore, the required.
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Wait 15 seconds after pushing 11. Engine emergency brake switch - OFF.
button before moving appropriate Move svitch to OFF after rpm has
discharge switch to MAIN, to allow stabilized st 22% or belos.
cooling air bypess valves to close. 12. Engine rpm lockup switch - AUTO.

The fire warning light should go 13. Duct performance switch (if affected
out within 25 seconds after moving inlet is in automatic mode) - NORM.

the discharge svitch to MAIN if the
fire or overheat condition no FIRE WARNING - BELOW MACHE 2.1, AUTO-
longer exists. If the fire vaming MATIC OR STANDBY AICS (AIRPLANE
light remains on, msove the dis- mozﬂ!.
charge svitch to RES.

1. Bypass area (affected inlet):

9. Bypass door standby switeh (if If SUFERSONIC, bypess door standby
affected inlet is in autcmatic svitch - Hold dowvmn 1, 3, or 6
mode) - Bold dowm 1, 3, or 6 seconds. seconds.

If tbe inlet for the engines being Hold the bypass door standby
shut down is in autosatic =ode, switch down for one second if
hold the bypass door standby switch only one throttle is to be moved
down for cne second if only one to IDIE; three seconds for two
engine is shut down; three seconds throttles at IDIE; and six
if twvo engines are shut down; and seconds for three throttles at
six seconds if three engines are IDLE. If the affected inlet is
shut down. This will bias the by- in automatic mode, this will b
pass door master cylinder from its the bypess door mester cylinder
normal rig position so that wvhen from its normal rig position so
the sirplane is decelemating that vben the airplane is de-
through approximately Mach 2.08 celerating through approximately
(AICS transfers from shock control Mach 2.08 (AICS transfers fro=
to open loop control) the bypass shock control to open loop
doors will slowly open from their control) the bypass doors will
normal locked positiom of 500 slovly open from their normal
square inches to approxizately locked position of 500 square
700, 1100, or 1800 square inches inches to approximately 700,
(one, two, or three engines out). 1100, or 1800 square inches (cme,
10. Engine emergency brake svitch two, or three engines at IDLE or
(affected engine) - ON, and if cuts If the affected inlet is
affected inlet is in standby mode in standby mode, this will cause
maintain shock in crosshatch. the bypass doors to open to
approximately 700, 1100, or 1800
CAUTTON square inches, respectively.
Only one engine per inlet If SUBSONIC - Check both bypass
sbould be braksd above Mach areas closed.
1.5. This prevents the 2. Engine rpm lockup switch - RELEASE.
possibility of inducing 3. Throttle (affected engine) - IDIE.
continuous inlet buzz which k. Throats - If one inlet is in standby
could seriously affect air- zode and the other in automatic
plane stability and comtrol mode, adjust standby throat to obtain
and could damage the engines same throat Mach schedule indicator
end the inlet. Speed should readirg as for the automatic throat.
te reduced to below Mach 1.5 If both throats are automatic, check
before actuation of the brake indicators stopped at approximately
for a second engine. Mach 2.1.
2 5. Start normal deceleration and
NOTE descent as uired, wvith throttles
The engine braking systes is (good engines) - MIL.
irreversible; therefore, the 6. Throttle (affected engine) - CFF.
engine cannot be restarted If fire warning light remains om,
after the esergency brake proceed to step 7; if fire wvamning
bas been engaged. light goes out, proceed to step 9.

Mhansad 9 Tuma 1065 2.10
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T- Fire vaming light/engine shutdown

button (affected engine) - Push.
Pushing the 1lluminated fire
varming light/engine sbutdown
outton:

® Closes the corresponding fire
vall fuel shutoff valve.

® Closes and locks the engine
compartment cooling air Sypass
air valves.

® Locks the boundary layer bleed
diverter valves open.

e Arz=s the appropriate fire ex-
tinguisber agent discharge
switch.

8. Fire extinguisher agent discharge
switch - MAIN, 15 seconds after
pushing fire wvarming light/engine
shutdown button; then RES, if
required.

Wait 15 seconds after pushing
button before moving appropriate
discharge switch to MAIN, to allow
cooling air bypass valves to close.
The fire =arning light should go
out within 25 seconds after moving
the discharge swvitch to MAIN if the
fire or overbeat condition no
longer exists. If the fire wvaming
light remains on, move the dis-
charge svitch to RES.

9. Bypass (affected inlet):

If SUPERSONIC, bypass door standby
svitch - As required to refine
bypass area to 700, 1100, or 1800
square inches.

Move svitch as required to obtain

700 square inches for one engine

out; 1100 square inches for two

engines out; and 1800 square
inches for three engines out.

0. Engine emergency brake switch
(affected engine) - ON, if above
Mach 1.5.

CAUTION
Only one engine per inlet
should be braked above Mach
1.5. This prevents the
possibility of inducing
continuous inlet buzz which
could seriocusly affect air-

plane stability and control =

and could damage the engines
and the inlet. Speed should
be reduced to below Mach 1.5
before actuation of the brake
for a second engine.

The engine braking system
is irreversible; therefore,
the engine cannot be re-
started after the ezergency
brake bas been engaged.

11. Engine emergency brake switch - OFF.
Move svitch to OFF after rpm
stabilizes at 22¢ or below.

12. Engine rpm lockup swvitch (above

Mach 1i.%) - AUTO.

ENGINE FIRE DURING GROUND SHUTDOWN.

If an engine fire is observed by the
ground crew, motor the affected engine
as follows:

1. External electrical and hydraulic
power - Check on.
Motoring the engine requires right
primary ac bus power and primary
hydraulic power (for engines 1,
2 or 3, prirmary hydraulic system
No. 1; for engines 4, 5 or 6,
primary hydraulic syste=m No. 2).
2. Throttle (affected engine) - OFF.
3. Alternate throttle switch (affected
engine) - Hold at DECR momentarily.
L. Throttle (affected engine) - IDLE.
5. Ground start switch - ON.

WING OR FUSELAGE FIRE.

If a fire is confirmed in either wing
section, or in a fuselage section other
than the accessible crew and electronic
equipment compart=ents and engine or
accessory drive system compartments, -
abandon the airplane,

CABIN FIRE, SMOKE, OR FIMES.

Smoke and fumes are removed in time by
the normal air recirculation system,

however they can be removed faster by
using these procedures.

Changed 25 June 1965

(-~
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KOTE
Do not encapsulate to es-
cape the smoke and fumes,
as the s=oke and fNmes
trapped in the capsule
could cause prolonged
discomafort.

Oxygen masks on or face piece
closed. If vision affected, pro-
ceed to step 7.

Cabin air switch - Hold at REPRES-
SUPE.

CAUTION
If cabin altitude descends
to below 5000 feet, release
the cabin air switch to OFF.

a. If smoke increases, release
cabin air switch to OFF.

b. If smoke clears, assume en-
vironmental control syste=
operation is normal, and retum
to base.

Crew air shutoff handle - Unlock and
pull wup.
Dotate crew air shutoff handle and
pull up to close crew air shutoff
valve.
a. 1f ssoke persists, proceed to
step L. =
Decelerate and descend at 400 knots

IAS minimm,

A1l non-essential electrical equip-
ment - Off.

If fire is discovered, use portable

fire extinguisher.

WARNING
Prolonged exposure (5
minutes or more) to high
concentrations (
irritation of eyes and nose)
of bromochlorometbane or its
decomposition products
should be avoided.
Bromochloromethane, used
in the portable fire ex-
tinguisher, is an anestbetic
agent of moderate intensity.
It is safer to use than
previous fire extinguishing
sgents (carbon tetrachloride,
methylbromide). However,
especizally in confined
spaces, adequate respirstory
and eye protection [rom cx-
cessive exposure, including
use of oxygen, should be

Crunged 2% June 1965

sought as soon as the pri-
mary fire emergency will
permit.

CAUTION
Bromochloromethane is highly
corresive to some metals,
paints, and plastic ma-
terizls. Therefore, if the
portable extinguisher starts
to leak, it can be made
barmless by being discharged
from an inverted positiom.
This releases the pres-
surizing gas charge vith a
zinimm discharge of fluid.
(Cover nozzle with a cloth
or aim into a receptacle to
catch any discharged ligquid.)
Return depressurized extin-
guisher to its bracket, and
make suitable entry in Fom
781 (or equivalent) so that
wnit will be replaced.

7. Cabin air switch - PURGE.
Move cabin air switch to PUPGE
to bring in ocutside air to clear
ssoke and fuves.

NOTE
Cabin will dump pressure at
the rate of one psi per
second until cabin altitude
equals actual flight alti-
tude up to a maximm of
40,000 feet cabin altitude.
This cabin altitude will be

40,000 feet altitude, main-
tain at least 310 knots IAS
unless descending, then 250
knots IAS is permissible.

8. Crew air shutoff handle - Unlock and
push dowmn.
Rotate crew air shutoff handle and
push down to open crew air shutoff
valve.

a. If smoke clears, hold cabin
air switch at REPRESSURE until
cabin altitude is less than
26,500 feet, then release.

b. If ssoke persists, or retums
after clearing, move cabin air
swvitch to PURGE, and proceed
to step 10.

3-21
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9.

10.

Cabin pressure altimeter - Monitor.
Monitor rise of cabin altitude
and clearing of the air. The
cabin altimeter should stabilize
at L0,000 feet, or less.

Start emergency deceleration and

descent as required.

EXCESSIVE AMMONIA FIMGS.

If excessive armonia fumes are noticed

in the crew compartzment, use the
following procedure:

1.
2.

3.
L.

i

6.

Oxygen masks check on or face plece
closed.
Auxiliary cocling switch - AMMONIA
EMER OFF.
Cabin air switch - PURCE.
Crew air shutoff handle - Unlock and
push down.
Rotate crew air shutoff handle and
push dovn to open crew alr shutoff
valve.
(Deleted)
Start emergency deceleration and
descent as required.

CREW ENCAPSULATION.

To encapsulate, proceed as follows:

NOTE
Ballistic encapsulation
tan be accomplished only
once. However, manual
encapsulation can be
accomplished as often as
necessary before or
after ballistic encapsu-
lation.

MANUAL ENCAPSULATION.

1-

Encapsulate order. (Pilot)
Move encapsulate caution light
switch ON or use intercom to
notify copiiot to manually
encapsulate. Watch for crew
encapsulated indicator light to
come on when copilot's capsule
is closed. Feceive copilot
acknowledgement of the order.

If time and conditions permit:
a. Stow loose equipment.

T.0. 1B-70(X)A-1

b. Standby pitch trim arming
switch - Check ARMED,

The standby pitch trim arming
switch must be at ARMED to
ensure operation of the trim
switch on the emergency
descent control grip in each
capsule.

c. Inlets® - Engage manual control.
Inlets (Automatic AICS)T - Mo
action required.

Bypess door switches (Standby
AICS)t- Both down to OPEN as
required to position shocks in
top of crosshatch.

d. Throttles - MIL, or above.
e. Engine rpm lockup switch -
RELEASE,

NOTE
Releasing engine rpm lockup
provides the capability of
getting rid of an engine
stall when using the throt-
tle retard button on the
capsule emergency descent
control grip.

f. Intercom push-pull switch -
Pull out.

g. IFF - Check at NORM or LOW;
MODE 3 selector at code 77.

h. UHF - Check settings so desired
coomumications can be main-
tained.

i. Pilot encapsulates first, and
controls airplane unless im-
mediate ejection is necessary.

2. Control column - Stow manually.
Press control coliummn release
pedal and push control colu=n
forward to engage the stowage
detent.
3. Seat - Unlock and retract.
Move seat lock release lever aft
and push seat back into capsule.
L. Capsule doors - Pull close. :

ferward to close and latch capsule
doors. The capsule will seal
automatically and, if necessary,
pressurize,

*A{rplane APE2-001
TAirplane AFE2-207

Chanoed 2€ hwme 1065
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BALLISTIC ENCAPSULATION.

1. Sncapsulate order. (Pilot)
Move encapsulate caution light
switch ON or use intercom to
notify copilot to ballistically
encapsulate. Watch for crew
encapsulated indicator light to
come on when copilot's capsule is
closed. Receive copilot acknowl-
edgement of order.

2. Seat handgrips - Pull up.
This raises the seat handgrips,
stows the control column, retracts
the seat, and exposes the ejection
triggers.

WARNING

e Do not touch either trigger
when seat is retracted and
handgrips are up, as seat
is fully armed and catapult
can fire.

o Both heel pedals must be
pressed back before capsule
doors will close.

FNCAPTULATED DECCENT IN THE AIRPLANE.

1. Smergency descent control grip -

Nemove {rom upper left survival

kit and use trim button as required.

2. Throttle retard button - As
required. (P and CP)

a, Pllot and copilot sust press
button momentarily and release
to start movement of bypess doors
and throat panels.

NOTE
When throttle retard
button is used, the
engine inlet bypass doors
and throat panels move to
a fail-safe position
(throat opens to 39 inches

Chunged 25 June 1965

b. Press either button in short beeps
to retard rpm slowly so that large
changes in airplane tri= do not
occur.

NOTE

e A1] six engines are re-
tarded simultaneously
using the throttle retard
button.

e Throttle settings cannot
be advanced until capsule
is opened.

3. Seat handgrips - Unlock and stow.
Unlock and lower handgrips to the
stowed position if an immediate
ejection is not expected.

WARNING
Do not touch ejection
triggers because seat is
fully armed and catapult
could fire.

L. Decelerate and descend.
Descend at 450 knots IAS minimum
to a cabin altitude of 42,000
feet. Because of the limited
control available, maintain a
wings-level, descent.

CREW DFCAPSULATION.

Decapsulate, one pilot at a time, as
follows:

1. Copilot - Decapsulate.
a. Sc:t handgrips - Unlock and

&:lockmdlomhndgripato
the stowed position, if not
previously done.
WAPNING
Do not touch ejection trig-
gers because seat is fully
armed and catapult could
fire.

b. Seal deflate button - Press.
Press button until it latches,
to deflate capsule seal.

3-23
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c. Capsule doors - Open.
Pull door handle in and up, and
raise upper door until latch

is engaged.

d. Seat lock release lever -
Unlock.

Move seat lock release lever
aft with the left hand, extend
feet, and simultanecusly
rotate seat forward by pulling
on the lip of the upper door
with the right hand until the
seat locks forward. (The seat
lock lever can be released
after initial movement of the
seat.) -

NOTE
Seat will not lock in for-
ward position with hand-
Erips raised or with lock
release lever aft.

e. Control column - Re-engage.
Pull control column aft until
it engages the control system.

f. AICS =mode swvitches* - All COFF.
AICS mode switches} - Both STBY.

NOTE
AICS operation must be
maintained in the standby
mode, to ensure adegquate
throat and bypass door
movement as required.

2. Pllot - -
a. Emergency descent control grip -
Stow.
Stow grip carefully in its
clip on the upper

left survival kit door, and
close and latch the door. (Be
sure airplane symbol on grip
is pointing forward.)

v. Seat handgrips - Unlock and stow.
Unlock and lower handgrips to
the stowed position, if not

previously done.

WARNING
Do nmot touch ejection <
triggers because seat is
fully armed and catapult
could fire.

®Airplane APE2-001
TAirplane APE2-207
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c. Seal deflate button - Press.
Press button until it latches,
to deflate capsule seal.

d. Capsule doors - Open.

Pull door handle in and up,
and raise upper door until
latch is engaged.

e. Seat lock release lever - Unlock.
Hove seat lock release lever
aft with the left hand, extend
feet, and simultaneously
rotate seat forward by pulling
on the 1lip of the upper door
with the right hand until the
the seat locks forward. (The
seat lock lever can be re-
leased after initial movement
of the seat.)

NOTE
Seat will not lock in for-
ward position with hand-
grips raised or with lock
release lever aft.

f. Control column - Re-engage.
Pull control column aft until
it engages the control syste=.
3. A1l throttles - IDLE.

NOTE
This throttle adjustment
wil]l minimize undesirable
thrust response when the
throttles are re-engaged.

L. Throttle reset button - Press.
Mcmentarily press reset button to
re-engage normal throttle control
of all engines, and check throt-
tle response.

5. Adr start swdtch - ON, if required.

6. (Deleted) i
7- Bypass standby switches - As re-
quired.
a. Above Mach 2.1, maintain shock JJ
in crosshatch. 1
b. Below Mach 2.1,700 square mchul

8. Throat standby switches - As re-

quired.
a. Above Mach 2.1, throat Mach 0.2 JJ
less than airplane Mach.
b. Below Mach 2.1, throat Mach to l
airplane Mach.
9. Al1 throttles - MIL.
10. Adr start switch - OFF, if used.

Changed 25 June 1965
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11. Engine rpm lockup switch - As
required.
12. Wing tips - As required.

13. Emergency descent control grip -
Stow. (Copilot)
a. Unlock and retract seat.
b. Stow emergency descent control
grip.
Stow grip carefully in its
retaining clip on the upper
left survival kit deor, and
close and latch door. (Be
sure airplane symbol om grip
is pointing forward.)
¢. Unlock and extend seat.
. Encapsulate switch - Momentarily
at PESET.
15. IFF - Mode and code as briefed.

EJECTICN.
NOTE
See figure 3-5 for ejec-
tion procedure, capsule

Changed 25 June 1965

descent and landing pro-
cedures, and exit from
the capsule.

If a decision has been made to eject

use the following procedure:

WARNING
To prevent possible injury,
stow emergency descent con-
trol grip if it is not
already secured.

1. Bail-out order. (Pilot)

Inform the copilot, by using
intercom (or by pushing bail-out
warning 1ight button).

2. Mpnhu. (Pilot and copilot)
Use ballistic encapsulation method
(unless previously used) by plﬂl-
ing up either handgrip. As seat
retracts, bring both feet back
against their respective heel

pedals,
3. Eject. (Covilot)
a. Hear or see bail-out cosmand.

3-2ka/3-2L
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b. Be sure pilot is encapsulated
before ejecting.

¢. Squeeze either or both trig-
gers.

L. Eject. (Pilot)

After copilot ejects, wait one

second then eject by squeezing

either or both triggers.

AFTER EJECTION.

During capsule descent after ejection
and before landing, accomplish the

following:

1. Capsule parachute - Check deploy-
ment,
¥hen altitude warning light cores
on to indicate descent below
15,500 feet, visually check throvgh
window in tor of capsule for
parachute deployment. If para-
chute has not deployed (verified
by capsule reaction or visually),
pull erergency parachute handle.

WARNING
e Do not pull emergency para-
chute handle above 15,500
feet or before altitude

“ riser cutter handle is ex-
posed and armed.
e Do not touch the riser cut-

Be seated with lap beit and
shoulder harness fastened
before ground impact.

ESCAPE CAPSULE GROUND LANDING AND EXIT.

After the capsule contacts the ground,
proceed as follows:

1. Riser cutter handle - Pull.
To prevent the possibility of the
capsule being dragged by the para-
chute, pull riser cutter handle to
spill air from the parachute.

NOTE
If capsule smergency para-
chute handle has not been
used, it must be pulled to
vemit overation of the
riser cutter handle.

2. Seal deflate button - Press.
Press seal deflate button until it
latches, to deflate capsule seal.

3. Door - Open.

a. Pull door handle in and up and
raise upper door. If position
of capsule prevents opening door
by this means, oroceed to step
3b.

NOTE
Only the upper door will
open when door handle is
used if impact bladder has
actuated,

b. Hinge split handle - Pull, if
necessary.
Pull hinge split handle dowm
to split hinge pins of each
door so doors can be pushed
off.
L. Survival equipment - Remove, if
requi

3-25
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EJECTION

SAFE EJECTION ALTITUDES

2awning

Capsule must be ejected above the applicable attitude line.

PITCH ATTITUDES, NO ROLL

TERRAIN CLEARANCE - FEET

TERRAIN CLEARANCE ~
, FEET

i

3-73-1-13-1

Figure 3-5 (Sheet 1 o 3)
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PROCEDURES

(TYPICAL EACH ESCAPE CAPSULE)

n Pull up either handcrip and, as seat retracts, bring
both feet back against their respective heel pedals
to encapsulate.

n Squeeze either or both triczers to eject escape capsule.

Steps | and 2 are all that are necessary for ejection. U time
and coaditions permit, pilot should do as much of the followin~
as possible prior to eacapsulating and ejecting.

® Zow all loose eguipment.
¢ Move encapsulyte c:ution light switch to ON and

@ Press bail-out button and receiv> confirmation
{rom copilot.
® Brace for ejection after encapsulating (pilot and
copilot):
Arms braced in armrests
“ Body erect
dead mard against headrest

AFTER EJECTION

® Capsule parachute will open at 15, 500 feet.
@ Impact bladder inflates when parachute

H/aming
Do not pull emergency parachute
handle above IS, 500 feet, as parachute
may be damaged.

® If impact bladder is not visible when viewed

Flhure 3-5 (Cheet 2 of 3)

3.7
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ESCAPE CAPSULE LANDING AND EXOT - (Grouad landing)

n After capsule contacts the ground, pull riser cuiter
handle to prevent dragging of capsule. (Emergency
parachute handle must be pulled first. )

Press seal internal deflate button. (On n Pull and raise door interior release bar to open upper
left side of capsule) door. [f door cannot be opened, proceed to step 4.
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AFTER ESCAPE CAPSULE WATER LANDING.

The capsule floats upright with the
doors facing upward. Top and bottom
panels are painted with a high visi-
bility paint to aid rescue. All sur-
vival equipment is contained in the
capsule, Therefore, it is recommended
that the occupant remain with the
capsule until rescued. After the
capsule is in the water, proceed as
follows:

1. Riser cutter handle - Pull.
To prevent the possibility of the

mit operation of the riser
cutter handle.

e After the capsule rights
itself, proceed to step 2.

2. Ventilation plug - Femove and re-

tain.

Eemcve ventilation plug from the
capsule upper door and retain for
possible reinstallation.

3. Capsule doors - Keep closed.

Do not oren the capsule doors and
do not press the seal deflate
button. However, if it is neces-
sary to abandon the capsule
immediately, refer to "Escape
Capsule Water Exit®™ in this sec-
tion.

e. If wvarm clothing is desired,
re=move equipment packages from
right and left upper survival
equipment compartments. Remove
containers from the wall by
pressing the release button
through the hole in the outboard
wall of each container, and
sliding the container forward
and inboard. Release electrical
comnection on aft end of left
container. Remove and discard
emergency descent control grip.

ESCAPE CAPSULE WATER EXITT.

1. Seal deflate button - Press.
Press seal deflate button until it
latches to deflate capsule seal.
2. Door - Open.

a. Pull door handle in and up and
raise upper door. If door can-
not be opened, and capsule is
to be abandoned, proceed to step
2b.

NOTE
Only the upper door will
open when door handle is
used if irpact bladder has
actuated.

b. Hinge split handle - Pull, if
necessary.
Pull hinge split handle down
to split hinge pins of each
door so doors can be pushed
off.
3. Abandon capsule.
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¢. Transfer survival equipment to
life raft and secure to prevent
loss.

d. Step gently into life raft.

EJECTION WITH CAPSULE DOORS OPEN

(AFTER PULLING UP HANDGRIPS).

If capsule doors fail to close or can-
not be closed, a last resort ejection
is possible. Proceed as follows:

WARNING
® Seat must be retracted and
locked before any ejectionm,

after the first.
2. Capsnlep&ndmt.e Check deploy-

Mdﬁmmlightm
on to indicate descent below
15,500 feet, check for parachute
deployment. If parachute has not
deployed (verified capsule
reaction or visually), pull emer-
gency parachute handle,

WARNING

¢ Do not pull emergency
parachute handle above
15,500 feet or before
altitude warning light
comes on, as parachute
may be damaged.

® If the emergency parachute
handle is used, pull
handle fimmly only once

3.%@“—%.
Attempt to close capsule doors to

permit inflation of impact bladder.

a. If doors close, proceed to
step 6.

0. 1B-70(X)A-1

b. If doors cannot be closed, pro-
ceed to step L.
L. Hinge split handle - Pull, and kick
lower door off.

NOTE
Both doors come off when
lower door is kicked off,
however, doors must be at
least 1/2 closed befors
they can be kicked off.

5. Door closure sensing valve lever -

handle above 15,500 feet,

or before parachute opens, f(
or before capsule doors L
are closed or resoved, as

the impact bladder pres-

sure may bleed off, or

structural damage may occur.

EMERGENCY DESCENT OF AIRPLANE,
_———

Refer to 'hm Descent
of Airplane® in Section ITI
of T.0. 1B-70(X)A-1A for
additional information.

1. Inlets —~ Adjust as required.
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2. Throttles - JDLE,

3. Maintain maximu= safe-GC spiral,
above LS50 knots IAS.

L. Throttles (any two of four inboard
engines) - Advance to obtain 87%
rpm, or move refrigeration switch to
OFF.

TAKE-OFF AND LANDING EMERGENCIES.
ABORTED TAKE-OFF.

Depending upon the severity of the
situation, do as many of the following

steps as necessary:

1. A11 throttles - IDLE,
If sufficient runway remains to
stop, move all throttles to IDLE.
2. Drag chute handle - DEPLOY.
3. Wheel brakes - Apply.

RUNWAY OVEFFIN RAPRIER.

Because of the size and weight of the

Tire failure during take-off normally
creates sore difficulty than during

tional stress is applied to the remain-
ing tires on the saze gear as the falled
tire.

WARNTHG

If take-off is continued
after a suspectsd tire
failure, the landing gear
should not be retracted
until a visual report is
received from a chase
plane or from the tower.
Hake landing in accord-
ance with "Nose Cear

Tire Failure Landing® or
"Main Gear Tire Failure”
in this section.

NOSE GEAR TIRE FAILURE ON TAKE-OFF.

If nose gear tire failure occurs or is
suspected during take-off, the take-off
should be either aborted or continued,
depending upon whether or not refusal
speed has been reached. If abort pro-
cedures are followed, the control
colu=n should be held back to reduce

ing runway be used to reduce nose gear
tire loading. If nose gear tire failure
occurs or is suspected above refusal
speed, relieve nose wheel load with
longitudinal control and continue
take-off.

NOSE GEAP TIRE FAILURE LANDING.

If a landing is to be made with sus-
pected or confirmed nose gear tire
failure, proceed as follows:

1. Landing weight - Reduce.
Burn off excess fuel to reduce
weight and to move the CG as far
aft as safely possible for land-
ing.

2. Normal approach and touchdown.

3. Nose wheels - Hold off.
Hold nose wheels off as long as

I-31



handle - DEPILOY.
ring switch - ENGAGE

Drag
Nose

then
Whee

chute
wheel stee
FATL SAFE.
1 brakes - Apply.

Use minimm=m braking consistent
with remining rumvay distance.

MAIN GEAR TIPE FAILURE ON TAKE-OFF.

If main gear tire failure is suspected
or confirmed, and speed is below deci-
sion speed, abort procedures should be
followed, except that pilot discretion
should determine amount of braking. The
load on the remaining tires may be re-
duced by maintaining forward control
colwn pressure and full lateral control
sway from the failed tire to increase
wing 1ift on the failed-tire side.

5.
6.
7

If take-off is continued, forward pres-
sure on the control colwmn and lateral
control against the swerve direction
will ease the tire loads of the remain-
ing tires on that bogie.

MAIN GEAR TIFE FATILUPE LANDING.

If a landing is to be made with a sus-
pected or confirmed main gear tire
failure, proceed as follows:

1. Landing weight - Reduce.
Burn off excess fuel to reduce

lh.mmmmm-m
5. Drag chute handle - DEPLOY.
6. Wheel brakes - Apply.

IANDING ON UNPEEPARED SURFACES.

A landing should not be attempted on an
unprepared surface,

T.0. 1B-70(X)A-1

LANDING WITH ANY GEAP UP OR UNLOCKED.

NOSE CEAR UP.

WAPNING
If the nose gear cannct be
lowsred, esject rather than
attempt an emergency land-
ing.

BOTH MAIN GEARS UP OR UNLOCKED.

If the nose gear is down and locked but
both main gears fail to extend and lock,

a landing may be attempted at the pilot's

discretion. Use a normal landing
pattern with a minimm rate of descent
just before touchdown.

If a landing is to be attempted, use
the following procedure:

1. Reduce weight.
Burmn off all fuel above that re-
quired for at least one approach
and go-around pattem.

2. Cround escape hatch jettison handle -

Pull just before final approach.
3. Shoulder harness - LOCK.
L. Touchdown at 7-degree angle of
attack.

Bose wheel steering is in-
operative and rudder travel
may be restricted to:3

degrees.

5. Drag chute handle - DEPLOY after
nose wheels are on the rumay.
6- m"’-m.

Changed 30 Novezmber 196k
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MAIN GEAR DOWN AND LOCKED AND BOGIE conscle or the jettison handle on
UNSAFE. the left wall of the escape aisle.
(See figure 1-3L.)
If the nose gear and the main gears are L. Leave airplane by ladder or escape
downn and locked, but a bogle is in any rope.
unsafe position as confirmed by chase Leave the airplane by a ladder put
plane or tower fly-by, a landing may be in place by the rescue crew, or if
attempted at the pilot's discretion. a ladder is not available, use the
Use a normal landing pattern with a escape rope and descent device.
minimum rate of descent just before Remove the escape ropes and
touchdown, and touchdown at minimum descent devices from the stowage
speed. After nose wheels are on the compartment forward of the entrance
runway, deploy drag chute and maintain door. If the entrance door is
heading with nose wheel steering. used, insert and lack the pip pins

on the escape ropes into the
sockets above the door opening and

BELLY LANDING. throw the ropes out the door. If
the entrance door cannot be used,

If the landing gear cannot be lowered, leave the airplane through the

a belly landing must not be made. ground escape hatch. When the

escape hatch is used, throw the
ropes out the hatch opening and

LANDING WITH CANARD FLAPS UP. over the leading edge of the
canard. (The pip pins should not

There is no alternate method of lower- be used.)

ing the canard flaps. No special pre- 5. Descent device - Grasp properly and

cautions during the landing pattern are slide to ground.

required. Final approach and touchdown After the escape ropes are ex-

speeds should be increased by about tended, put one hand through the

1C knots IAT. strap loop on the descent device

(Sky Genie) and grasp the remainder
of the strap with the other hand

FMFRGENCY GROUND ESCAPE. and slide to the ground.

In case of an emergency requiring NOTE

i=mmediate evacuation from the airplane, Do not grasp the end of the
such a8 a fire, shut down the engines escape rope below the

and leave the airplane through the descent device, as this
entrance door or the ground escape will stop the descent.
hatch. Unless rescue crews are at the

site with ladders, use the descent 6. Get clear of the airplane.

device attached to the escape rooe to
reach the ground. (See figure 3-6 for ;
emergency escape routes and exits.)

Bef ;hmthd.:gthcurplm and
degm upon the emergency, the
following must be accomplished.

1. Flight status safety pin - Insert.
Insert the flight status safety
pin in the right conscle of each
seat to safety the escape capsule
ejection system.

2. Entrance door - Open,

3. Cround escape hatch - Jettison, if

entrance door cannot be opened.
Jettison the ground escape hatch
by pulling either the hatch
jettison handle on the pilot's

3-32
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EMERGENCY ENTRANCE.

The procedure to be used by rescue
personnel when assisting the crew from
the airplane following a crash landing
is outlined in figure 3-6. If the air-
plane is still on the landing gear, the
same procedure is used except it is
necessary to use a safe and rapid means
of reaching the entrance door, ground
escape hatch jettison handle, or the
ground escape hatch copening.

DITCHING.
WARNING
Under no circumstances

should ditching be at-
tempted.

THROTTLE SYSTEM MALFUNCTION.

SINGLE THROTTLE SYSTEM FATLURE.

Indication of a possible inoperative
throttle servo system is by direct
observation of the engine instruments
when the throttles are moved. With any
indication of a throttle servo system
failure, oroceed as follows:

1. Alternate throttle switch (affected
engine) - Hold at INCR or DECR, as

This changes the thrust setting of
the corresponding engine, and tums
off and isclates the normal
throttle servo system.

NOTE

® Alternate throttle switch
operation does not over-
ride the rpm lockup.

e Coordinated movement of
the throttle and alternate
throttle switch is not
necessary.

e Do not move ‘he throttle
to OFF except for inten-
tional engine shutdown,
as this closes the fuel
shutoff valve and shuts
down the engine, even
though the altermate
throttle switch has been
used.

COMPLETE THROTTLE SYSTEM FAILURE.

Simultanecus loss of all six throttle
servo systems may be the result of a
loss of essential ac bus power. If all
throttles fail, proceed as follows:

1. A1l alternate throttle switches -
Hold at INCR or DECR, as required.
If the engines do not respond®:

a. Engine shutdown and wvheel brake
arming switch - Check CFF.

CAUTION

To preclude inadvertent

shutdown when using
the alternate throttle
switches, the engine shut-
down and wheel brake arm-
ing switch must not be at
its ARMED position in

fNight.

b. Pattery-inverter switch - ON.
Break safety wire and move
battery-inverter switch to ON
so that exzergency battery will
power the altermate throttle
switches.

NOTE
After being energized, the
emergency battery requires
3 to 5 seconds before it
will light the battery-
inverter indicator light.

c. A1l alternate throttles INCR or
DECR as required.

*Airplane AFGE2-001

Changed 25 Jume 1965
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EMERGENCY GROUND ESCAPE

ESCAPE ROUTES AND EXITS

NOTE

Use =round escape hatch (right aft
katch omiv) if door cannot be opemed

GROUND ESCAPE
HATCH OPENING

POSITION OF DESCENT DEVICES
WHEN ALTERNATE ROUTE USED

= :
=== _>=
AISLE TO GROUND i ]
ESCAPE HATCH = ‘)// \
7 ’ l"‘

Bl

[ |

i
s =0 . DESCENT DEVICE ("SKY GENIE™)
- : D¥ POSITION FOR DESCENT \

-

e If ground escape hatch is used, be sure escape
ropes are fully extended out of the hatch and
over the leading edge of the right canard lo

) provide proper location of descent devices.

Descenl ray be stopped by grasping the [ree
end of the rope below the Sky Genle.

I PRIMARY ESCAPE ROUTE
B E EH B ALTERNATE ESCAPE ROUTE

LB LR

Figure 3-8 (Sheet 10l 4)

Changrd 25 June 1965
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EMERGENCY ENTRANCE - AIRPLANE % _clel {

n Gain access to crew compartment. e

® Open entrance door, using door handle.

OR

1\/?

@ Unlatch access door on right side of airpiane.
Remove hatch jettison handle and [uily extend
cabie o jettison hatch.

escape -
hatch path after jettisoning and
remain clear.

(=

and remove hinge pins.
NOTE EMERGENCY
I above methods of gaining eatrance m,;m

7
® Cut hole in skin within marked area. E O
{Right side only.)

@"

Changed 30 November 1984
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SAFETYING CAPSULE
(Pliot" s shown, copliot’ s similar)

ﬂ Saletylng capsule.

¥-i-I3-T2A

i
K

w
/
g

Figure 3-§ (Sheet Jof 4)

1984 /%388
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“AERGENCY ENTRANCE - ESCAPE CAPSULE

PULL PIN TO DUMP

ﬂ Unlock and raise spper door.

IF ESCAPE CAPSULE LANDS IN WATER -
Use the above steps; or I Injuries to the crewman are extensive,
tow to shore, as shown, after removing ventilation piug. (Open
upper door slightly, reach in and turn ventilation plug counter-
clocikwise and remove. Then close door.)

—

VENTILATION
PLUGC HOLE

Figure 3-8 (Sheet 4 of 4)

Changed 30 Nuvember 1584
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2. When time and conditions permit,
annunciator light test switch - Hold
at BRICHT or DIM momentarily to test
for indications of essential ac bus

power.

a. If all anmunciator lights remain
out, proceed to step 3. Failure
of lights to come on when test
switch is used, indicates
essential ac bus failure.

b. If all anmunciator lights come
on when test switch is used,
essential ac bus power is
available. Therefore, pro-
ceed to step &L in atte=pt to
return to normal throttle con-

trol.
3. Throttle and fire detection bus

selector switch - RH BUS,
Break safety wire and move se-

lector switch to RH BUS to trans-
fer throttle servo system power
fro= the essential ac bus to the

right primary ac bus.

CAUTION
Do not select RH BUS posi-
tion if essential ac bus
power is available.

L. A11 throttles - Reposition to engine

.
5. Throttle reset button - Press.
If the throttle servo systems are
operating, the servo actuators
will be adjusted to their respec-
tive throttle settings.
6. A1l throttles - As required.

a. If engines do not respond, use
alternate throttle switches to
control thrust (emergency

' battery® co if required).
7. Battery-inverter switch® - 0N, ca
final approach.
Make sure emergency battery is
energiszed on final to provide
ezergency power for alternate
throttle use if necessary.

RETURNING TO NORMAL THROTTLE SYSTEM.

After an alternate throttle switch has
bomu.d,m;ttqlttor-tmn;uc
control to the normal throttle servo
systez can be made as follows:

1. Throttle (affected engine) - Re-
position to engine rpm.

®Airplane AFE2-001

2. Throttle resst button - Press.
If the norzmal throttle syste= is
operating, the thrust control
servo actuators will be adjusted
to their respective throttle
settings.

ENCINE SHUTDOWN WITH PATLED THROTTLE.

To shut down an engine with a failed
throttle system, proceed as follows:

1. Alternate throttle switch (affected
engine) - Hold at DECR until idle
thrust is obtained.

CAUTION
During engine shutdowm,
when using an alternate
throttle switch, do not
zove throttle to OFF
until engine thrust is
reduced to idle, or
possible fuel system
damage may occur.

2. Throttle (affected engine) - OFF.

ENCINE EXHAUST NOZZLE FAILURE.

PRIMARY EXHAUST NOZZLE FAILS OPEN.

Failure of a primary exhaust noszzle in
the open direction is indicated by the
corresponding prizary nozzle position
indicator and a lower-than-normal ex-
haust temperature. During afterburmer
operation, such a failure may cause
afterburner flaze-out.

WZSMISG')'
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PRIMARY NOZZLE FAILS OPEN - ABOVE MACEH

13

AUTO;MANUAL OR MANUAL AICS

(AIRPLANE AF€2-001).

3

(o, ]

. Bypass vheels - Both aft as required

to zmaintain shocks in crosshatch.

Engine rpm lockup switch - FELEASE.

Throttle (affected engine) - IDLE,

and maintain shocks in crosshatch.

a. If pozzle closes, throttle
(arfected ensines - kO degrees,
then proceed to step 5.

b. If nozzle stays open, maintain
80% rpm on affected engize until
engine is sbut down after landing,
or proceed to step k.

NOTE
If unlocked idle rpm 1is
above 850%, descend at
wnlocked idle until 80%
rpm is obtained.

.. Throttle (affected engine) - CFF,

=aintain shocks in crosshatch, and
a~ort flight.
Throat:
If AUTO - Check schedule.
IT MANUAL - Both wheels aft to
saintain throat at 0.2 Mach less
than airplane Mach.

2. Engine rpa lockup svitch - RELEASE.
3. Throttle (affected engine) - IDLE.
a. If nozzle closes, throttle
(affected engine) - 50 degrees,
then proceed to step 5.
b. If nozzle stays open. maintain
80% rp= on affected engine until

engine is sbhut down after landing,

or proceed to step k.

NOTE
If unlocked idle rpm is
atove B0%, descend at un-
locked idle until 80% rpm
is obtained.

k. Throttle (affected engine) - OFF,
and abort flight.

5. Throat - Cbeck schedule.

6. Engine lockup switch (above
Mach 1.%) - AUTO.

7. Throttle (affected engine) - 50
degrees.

NHOTE
Advance throttle of affected
engine to O degrees, to
provide fuel flov for proper
cooling of engine luve oil
systez. (See rigure 5-2.)

PRIMARY NOZZIE FAILS OPEN - ABOVE MACE
2.1, AUTQMATIC OR STANDBY AICS
(AIRPLANE AFE2-207).

6. Engine rpm lockup switch - AUTO.
7. Throttle (arfected engine) - 50

degrees.

NOTE
“ Advance throttle of affected
engine to L0 degrees, to
provide fuel flow for proper
cooling of engine lube oil
systez. (See figure 5-2.)

PRIMARY NOZZLE PATLS OPEN - BELOW MACE
.1, AUTO/MANUAL OR MANUAL AICS
(AIRPLANE APE2-001).

1.

Chnrged

Bypesc srea (arrected inlet):

If SUPERSONIC - Wheel aft to obtain

70G, 2100, or 1800 sguare inches.
For first throttle to be moved
to IDLE, obtain TC0O square
inches; for second throttle,
1114 square inches; and for third
thruttle, 1800 oquare inches.

Ir SUBSONIC - Cbeck bypass area

closed.

oor, Jugwe 1967

1. Bypass area (affected inmlet):
If AUTO, duct performance swvitch -
LOoW.
If STANDBY. bypass door standby
svitch - Down to maintain shock in
crossbhatch.
2. Engine rpm lockup switch - RELEASE.
3. Throttle (mecud m) - ml
and if affected inlet is in standby
mode maintain shock in crosshatch.

k. Throat (affected inlet):
If AUTO - Check schedule. -
If STANDBY, throat Mach schedule
standby svitch - Down to maintain
throat at 0.2 Mach less than air-
plane Mach.
5. Throttle (affected engine):
a. If nozzle closes, throttle
(arfected engines - 50 degrees,
then proceed to step 8.

3-3



b. If pozzle remains open, maintain
80% rpm on affected engine until
engine is sbutdown after landing,
or proceed to step 6.

NOTE
If wmlocked idle rpm is
sbove 808, descend at
unlocked idle umtil
rom s obtained.

6. Throttle (affected engine) - OFF, and

if affected inlet is in standby mode
maintain shock in crossbatch.

7. Bypass door standby switch (if
affected inlet is in sutomatic mode) -

Hold down 1, 3, or 6 seconds.
If the inlet for the engine being
shut dowvn is in autcsatic mode,
bold the bypass door standby switch
dowvn for coe second if only one
engine is shut down; three seconds
1f twvo engipes are shut dowmn; and
six seconds if three engines are
shut down. This will bias the by-
pess door master cylinder from its
norsal rig position so that wvhen
the airplane is decelerating
through approximately Mach 2.08
(AICS transfers from shock control
to open loop control) the bypass
doors will slowly open from their
pormal locked positiom of 500
square inches to approximstely T0O,
1100, or 1800 square inches (cme,
tvo, or three engines out).

8. BEngine rpm lockup switch - AUTO.
9. Throttle (affected engine) - 50

degrees.

NOTE
Advance throttle of affected
engine to 50 degrees, to
provide fuel flow for proper
cooling of engine lube oil
systez. (See figure 5-2.)

10. Duct performance svitch (if affected

inlet iz in automatic mode) - NORM.

2
3
&
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Eold tbe bypass door standby
swvitch down for cme second if
only one throttle is to be moved
to IDLE; three seconds for two
throttles at IDIE; and six
seconds for three throttles at
IDIXE. If the affected inlet is
in automatic mode, this will bias
the bypass door master cylinder
from its normal rig position so
that vhen the airplane is de-
celersting through approximately
Mach 2.08 (AICS transfers from
shock control to open loop com-
trol) the bypass doors will
slovly open from their normal
locked position of 500 square
inches to approximately 700,
1100, or 1800 square inches (oze,
tvo, or three engines at IDIE or
out). If the affected inlet is
in standby mode, this will cause
the bypass doors to open to
epproxizately 700, 1100, or 1800
square inches, respectively.

If SUBSONIC - Check both bypass

areas closed.

. Engine rpm lockup switch - RELEASE.
. Throttle (affected engine) - IDIE.
. Throats - If one inlet is in standby

mode and the other in automatic mode,
ad just standby throat to obtain same
throat Mach schedule indicator
reading as for the automatic throat.
If both throats are automatic, check
indicators stopped at approximately
Mach 2.1.

a. If nozzle closes, throttle
(mectdmi-'loms,
then proceed to step 8.

PRIMARY NOZZLE FAILS OPEN - EELOW MACH
2.1, AUTOMATIC OR STANDBY AICS
(AIRFPLANE APE2-20T7).

1. Bypess srea (affected inlet):
If SUPERSONIC, bypass door standby
sviteh - Bold down 1, 3, or 6
seconds.

~ 3 A Ten INEC
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6. Throttle (affected engine) - OFF.
7. Bypass area (affected inlet):
17 SUPERSONIC, bypass door standby
switch - As required to refine by-
pass to 700, 1100, or 1800 square
inches.
Move switch as required to obtain
70G square inches for cume engine
out; 1100 squsre inches for two
engines out; and 1800 square
inches for three engines out.
8. Engine rpm lockup switch (ebove Mach
1.5) - AUTO.
9. Throttle {(afrected engine) - %0
degrees.

NOTE
Advance throttle of affected
engine to 50 degrees. to
provide fuel [low for proper
cooling of engine lube oil
systen. (See figure 5-2.)

PRIMAPY EXHAUST NOZZLE FAILS CLOSED.

Failure of a orimary exhaust nozzle in
the closed direction is indicated by the
corresnoniing primary nozzle position
indicater. An uvertemperature, com-
presscr stall, and/or rpm drop also =ay
occur. This type of failure may be
caused by a failure in the prizmary
nozzle section of the nozzle area con-
trol and also cuts off afterburmmer fuel
flow.

-

PRIMARY NCZZLE PAILS CLOSED - ABOVE MACE
2.1, AUTO/MANUAL OR MANUAL AICS
(AIRFLANE APE2-001)..

1. Bypass wbeels - Both aft to maintain
shocks in crogshatch.

2. Engine rpm lockup swvitch - FELEASE.

3. Throttle (affected engine) - IDLE,
and maintain shocks in crosshatch.

a. Il exhaust tespersturc remains
within limits, throttle (affected
engine) - 4O degrees.

b. If exhaust temperature cannot be
controlled, throttle (affected
engine) - CFF.

k. Throat:
If AUTO - Check schedule.
Ir MANUAL - Both throat wheels aft
to snintain throat at 0.2 Mach less
than airplan~ Mach.

S. Engine rpm lockup switch - AUTO.

Marared 7 June ]';'5

6. Throttle (affected engine) - 50
degrees.

NOTE
Advance throttle of affected
engines to 50 degrees, to
provide fuel flow for proper
cooling of engine lube oil
systen. (See figure 5-2.)

PRIMARY NOZZIE PAILS CLOSED - BELOW MACE
2.1, AUTO/MANUAL OR MANUAL AICS
(AIRPLANE AF62-001).

1. Bypass area (affected inlet):
If SUPERSONIC - Wheel aft to obtain
700, 1100, or 1800 square inches.
For first throttle to be moved to
IDLE, obtain 700 square inches;
for second throttle, 1100 square
inches; and for third throttle,
1800 square inches.
If SUBSONIC - Check bypass area
closed.
2. Engine rpm lockup switch - RELEASE.
3. Throttle (affected engine) - IDLE.

a. If exhaust tesperature remains
within limits, throttle (affected
engine) - 50 degrees.

b. If exhaust temperature cannot be
controlled, throttle (affected
engine) - OFF.

k. Throat - Check schedule.
5. Engine rpm lockup switch (above Mach

1.5) - Auro.

§. Throttle (affected engine) - 50
degrees.

1. Bypess area (affectsd inlet):
If AUTO, duct performence switch -
LON.
If STANDEY, bypess door standby
switch - Down to maintain shock in
crosshatch.
2. Engine rpa lockup swvitch - RELEASE.
3. Throttle (affected engine) - IDLE,
and if affected inlet is in standly
mode maintain shock in crossbhatch.



k. Throat (affected inlet):

If AUTO - Check schedule.

If STANDBY, throat Mach schedule
standby swvitch - DOWN to maintain
throat at 0.2 Mach less than air-

plane Mach.

5. Throttle (affected engine):

a. If exbaust temperature remains
vithin limits, throttle (affected
engine) - 50 degrees. Proceed to
step B.

b. If exbhaust temperature cannot be
controlled, proceed to step 6.

6. Throttle (affected engine) - COFF,

and if affected inlet is in standby
mode maintain shock in crosshatch.

7. Bypass door standby switch (if

affected inlet is in automatic
mode) - Hold down 1, 3, or 6 seconds.

H
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tvo, or three engines out).

8. Engine rpm lockup switch - AUTO.
9. Throttle (affected engine) - &0

degrees.

NOTE
Advance throttle of affected
engine to KO degrees, to
provide fuel flow for proper
cooling of engine lube oil
systen. (See figure 5-2.)

10. Duct performance switch (if affected

inlet 1s in autometic mode - NORM.

I'I:AJN
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If SUPERSONIC, bypass door standby

svitch - Hold down 1, 3, or 6

seconds.
Eold tbe bypass door standby
svitch down for one secopd if
caly one throttle is to be moved
to IDLE; three seconds for two
throttles at IDLE; and six
seconds for three throttles at
IDIE. If the affected inlet is
in automatic mode, thig will bias
the bypass door master cylinder
from its npormal rig position so
that vhen the airplane is de-
celerating through approximately
Mach 2.08 (AICS transfers from
shock control to open loop com-
trol) the bypass doors will
open from their normal locked
position of 500 square inches to
approxizately , 1100, or 1800
square inches (one, two, or three
engines at IDIE or out). If the
affected inlet is in standby
mode, this wvill cause the oypass
doors to open to approximately
700, 1100, or 1800 square inches,
respectively.

If SUBSONIC - Check both bypass

areas closed.

- Engine rpm lockup switch - RELEASE.

Throttle (affected engine) - IDIE.
Throats - If ocpe inlet is in standby
mode and the other in automatic mode,
adjust standby throat to obtain same
throat Mach schedule indicator
reading as for the automatic throat.
If both throats are automatic, check
indicators stopped at approximately
Mach 2.1.

Torottle (affected engine):

a. If exhaust temperature remains

b. If exhaust temperature camnot be
controlled, proceed to step 6.

Throttle (affected engine) - OFF.

Bypass area (affected inlet):

pass srea to 700, 1100, or 1800
square inches.
Move switch as required to obtain

NOZZIE PATLS CLOSED - BELOW MACE 2.1,
AUTQMATIC OR STANDBY AICS (AIRFIARE
APE2-207).

1. Bypass ares (affected inlet):

T00 square inches for cme engine
out; 1100 square inches for two
engines out; and 1800 square
inches for three engines out.

3""‘2 Marnead O Tima 10AC
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8. Engine rpm lockup switch (above Mach
1.5) - AUTO.

9. Throttle (affected engine) - &0
degrees.

NOTE
Advance throttle of affected
engine to kO degrees to pro-
vide fuel flov for proper
cooling of engine lube oil
system. (See figure 5-2.)

AFTERBURNER FAILURE.

During take-off, if an afterbumer
failure occurs before reaching decision
speed, the take-—off should be aborted
because it must be assumed the cause

of the failure is uninown and successive
failure on the other engines also may
occur. (Refer to "Engine Failure During
Take-off, Abort”™ in this section.) If.
decision speed has been exceeded, con-
tinue the take-off. (Pefer to "Engine
Failure During Take—off, Take-off Con-
tinued” in this section.)

ENGINE OIL PRESSURE LOW.

The engine oil pressure caution light

comes on when low oll pressure is sensed
for any engine, and simmltanecus illumi-
nation of an engine identification light
shows which engine has the failure. The

except during take-off. Refer
Failure” in this section for
applicable engine shutdown procedures.
NOTE

® The oil pressure caution
light goes ocut when the
throttle is retarded to
OFF, and the applicable
engine identification
light re=mains on.

® The sngine vhich is being
shut dowvn because of low oil
pressure must be braked if
engine rpm does not reduce
to 228 within 5 minutes
after the throttle is
moved to OFF.

Changed 25 June 1965

CAUTION
If more than coe engine must
be braked, airplane speed
oust be reduced to Mach 1.5
before the second engine can
be braked.

ACCESSORY DRIVE SYSTEM FAILURE.

ACCESSORY DRIVE SYSTEM OIL PRESSURE
FAILURE, OR GEARBOX OR TRANSMISSION
SHAFT FATLURE.

The simultaneous {ll.mination of the ADS
caution light and an engine identifica-
tion light indicates low oil pressure

in an accessory drive syste=m gearbox.

If the failure is mechanical, (gearbox
or transzission shaft) the hydraulic
pump status indicatér for the affected
gearbox will show yellow, and if on
engines 3 or 4, the respective generator
out caution light will come on. If an
accessory drive system oil syste=
failure is indicated, the affected engine
must be shut down immedia except
i BT e
FPailure” in this section for applicable
engine shutdown procedures.

NOTE
® The ADS oil pressure cau-
tion light goes out when
the applicable throttle
is retarded to OFF. The I
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ACCESSORY DRIVE SYSTEM OIL PRESSIRE
FAILURE - TWO GEARBOXES SIMULTANEOUSLY.

The 11lumination of the ADS oil pressure
caution light with simultanecus 11lu=i-
nation of two specific engine identifi-
cation lights (1 and 4, 2 and 5, or 3
and 6) is a possible indication of a
failure in cne of the gasecus nitrogen
syste=s which pressurizes and inerts

the lubricating syste= of the respective
gearboxes,

NOTE
If the accessory drive cil
pressure caution light and
engine identification lights
2 and 5 come on, together
with the tire and drag
chute compartment overheat
caution lights, loss of
nitrogen system No. 2 is
indicated.

Above 30,000 feet, loss of nitrogen
pressure can cause cavitation of the
lube pu=ps in the corresponding gear-
boxes. However, below 30,000 feet the
gearbox lube pumps will not cavitate

if nitrogen pressure is not available.

ADS OIL PRESSURE FAILURE - TWO GEARBOXES
SIMULTANEOUSLY (ABOVE MACE 2.1), AUTO/
OR MANUAL AICS (ATRPLANE AFG2-001).

If oil pressure failure in twvo gearboxes
sizmultaneously is indicated during flight
above Mach 2.1, proceed as follows:

NOTE
The ADS oil pressure caution
light goes out wvhen the
applicable throttle is re-
tarded to OFF. The applicable
engine identification light
remaing om.

1. Bypass vheels - Both eft to maintain
shocks in crosshatch.

2. Engin= rmm lockup switch - RELEASE.
3. Throttles (effected engines) - IDIE,
and maintain gshocks in crossbatch.

k. Throat:
If AUTO - Check both schedules.
If MANUAL - Both throat vheels aft
t0 maintain throat at 0.2 Mach
less than airplane Mach.

5. Descend to below 30,000 feet, with

throttles (good engines) - MIL.

a. If the ADS oil pressure caution
light and both engine identifica-
tion lights go out vben below
30,000 feet, a nitrogen system
failure is indicated. Flight may
be continued at any thrust setting
below 30,000 feet. Accomplish
step 6 only.

b. If the ADS oil pressure caution
light and the engine identifica-
tion lights remain on, proceed to
step T.

6. Applicable primary generator switch -

Cycle, if required.

If engine 3 or & is affected, cycle
corresponding primary generator
swvitch to restore generator
operation.
7- Throttles (affected engines) - CFF,
and maintain shocks in crosshatch.
8. Engine emergency brake switches

(affected engines) - ON, if required,

and maintain shocks in crosshatch.

NOTE
The engines which are to
be shut down must be braked
if engine rpm does not re-
duce to 22% within 5
minutes after the throttles
are moved to OFF.

CAUTION
Before the second engine

9. :?nneemrmbnh switches -

Move gvitches to OFF after engine
rp= has stabilized at 22% or below.
10. Engine rpm lockup switch - AUTO.
11. Throttles (affocted engines) - 50
degrees, if brakes not used. -

~ . s e T - - e
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ADS OIL PRESSURE FPAILURE - TWO CGZARBOXES
SIMULTANEOUSLY (BELOW MACH 2.1), AUTO/
MANUAL OR MANUAL AICS (AIRFPLANE
APE2-001).

If oil pressure failure in two grarboxes
simultanecusly is indicated during flight
below Mach 2.1, proceed as follows:

NOTE
The ADS oil pressure cau-
tion light goes out when
the applicable throttle is
retarded to OFF. The
applicable engine identifi-
cation light remains on.

1. Bypass area:
If SUPERSONIC - Both wheels aft to
obtain 700, 1100, or 1800 square
inches.
For first throttle to be moved
to IDIE, cbtain TOO square
inches; for second throttle,
1100 square inches; and for
third throttle, 1800 square
inches.
Ir SUBSONIC - Check both bypass
areas closed.
2. Engine rpm lockup swvitch - RELEASE.
3. Throttles (affected engines) - IDIE.
k. Throat - Check both schedules.
5. Descend to below 30,000 feet, with

9. 21:: ezergency brake svitches -
Move svitches to OFF after engine
rpm bas stabilized at 22% or
below.

10. Engine rpm lockup switch (above Mach

1.5) - AurO.

11. Throttles (affected engines) - 40

degrees, if brakes not used.

NOTE
If engine braking was not
required, advance throttles
of affected engines to kO
degrees, to provide fuel
flow for proper cooling of
engine lube oil -
(See figure 5-2.

If engine 3 or § is affected, cycle
corresponding primary gecerstor
svitch to restore gemerator
operstion.

7. Throttles (affected engines) - CFF.
8. Engine emergency braks switches
(affected engines) - ON, if required.

Changed 25 June 1965

ADS OIL PRESSURE FAILURE - TWO GEARBOXES
SIMULTANEOUSLY (ABOVE MACH 2.1), AUTO-
MATIC OR STANDBY AICS (AIRPIANE AFE2-207)

If oil pressure failure in two gearboxes
simultanecusly is indicated during flight
above Mach 2.1, proceed as follows:

NOTE
The ADS oil pressure cau-
tion light goes ocut when
the applicable throttle is
retarded to FF. The
applicable engine identi-
fication light remains com.

1. Bypass area:
If AUTO, duct performance gwitch -
LOW.
If STANDEY, bypass door standby
swvitch - Down to maintain shock
in crosshateh.

2. Engine rpm lockup switch - RELEASE.
3. Throttles (affected engines) - IDIE,
and if either inlet is in standby
mode maintain shock in crosshatch.
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L. Throats: CAUTION -

If AUTO - Check schedule. Before the second engine

If STARDBY, throat Mach schedule Can be braked, the airplane
standby switch - Down to maintain speed must be reduced to
throat at 0.2 Mach less than air- Mach 1.5 or below.

Plane Mach.

5. Descend to below 30,000 feet, with 10. Engine eXergency brake swvitch - OFF.
throttles (good engimes) - MIL. Move svitch to OFF after engine
a. If the ADS oil pressure caution PR bas stabilized at 22% or below.

light and both engine identifica- n.!ngimmlochpmtch-m.
tion lights go out when below 12. Throttles (affected engines) - ko
30,000 feet a nitrogen system degrees, if brakes not used.
failure is indicated. Flight may
be continued at any thrust setting NOTE
below 30,000 feet. Accomplish If engine braking was not
step 6 only. required, advance throttles
b. If the ADS oil pressure caution of affected engines to 50
light and the engine identification degrees, to provide fuel
li.gt:um:n,pmmdbsup flwrormreonungcf
1. engine lube oil systam. .
§. Applicadle primary generstor switch - (8ee figure 5-2.)

Cycle, if required.
If engine 3 or & is affected, cycle 13. Duct performance switch (12 either

corresponding primary generstor inlet is in automatic mode) - NORM.
switch to restore generstor
operation. ADS OIL PRESSURE FATLURE - TWO GEAR-
7. Throttles (affected engines) - OFF. BOXES SIMULTAREOUSLY (BELOW MACE 2.1),
S-Bnludoorltandbymteh(if AUTQMATIC OR STANDBY AICS (AIRPLANE ,(
affected inlet is in autcmatie AP&2-207). &
mode) - Hold down 1, 3, or 6 seconds.
Ir:nmnummmucm, Ifonpuuunrulmmtwmrbm-

holdthebm.doortﬂndbymtch simltmemlyui.uiuudmﬂigbt
for that inlet down for ome second below Mach 2.1, proceed as Tollows:

mmummm NOTE

shut down; and six seconds i three The ADS oil pressure cau-
engines are shut down. This will tion light goes out when
biuthbypudoormhrqun- the applicable throttle is
dcrfmiummlrxgpuuu retarded to OFF. The
80 that wvhen the airplane is de- applicable engine jdentifi-
mhmw;m cation light remains om.
Hach 2.08 (AICS trensfers from .
shock control to open loop comtrol) 1. Bypess areas:
thbypudaorlv:l.uslwl;m If SUPERSONIC door standby
from their normal locked positiom mtehu-loldbuthdoul, 3, or
dmmmuaw- 6 seconds.
mately 700, 1100, or 1800 square Bold'bothbmdoorltandby
incheg one, two, or three engines witehesdounroroneleeondir
out). cnlymethmt*.laprinletu
9. Engine emergency brake gwitches to be moved to IDLE; three
(lrrectoaenginu)-cl,irmqured. leemdafortmthmttluper
inlet at IDIE; and six sec-
RoTE andstorthmethmtunper
The engines which are to inlet at IDIE. If an affected
be shut down must be braked inlet is in sutomatic mode, this
if engine rpm does not re- will bias the bypass door master A
duce to 22% within 5 minutes cylinder from its normal rig &
after the throttles are position so that when the air-
moved to OFF.
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plane is decelerating through
approximately Mach 2.08 (AICS
transfers from sbock control to
open loop control) the bypass
doors will slowly open from
their normal locked positiom of
500 square inches to approxi-
zately , 1100, or 1800 square
inches (one, two, or three engines
at IDIE or out). If an affected
inlet is in standby mode, this
will cause the bypass doors to
open to approximately 700, 1100,
or 1800 square inches,
respectively.
If SUBSONIC -- Check both bypess
areas closed.
2. Engine rpa lockup switch - EELEASE.
3. Throttles (affected engines) - IDLE.
k. Throats - If ocne inlet is in standby
mode and the otber in autcmatic,
ad just standby throat to obtain same
throat Mach scbedule indicator
reading as for the automatic throat.

If both throats are automatic, check

indicators stopped at approximately

Mach 2.1.

5. Descend to below 30,000 feet, with

throttles (good engines) - MIL.

a. If the ADS oil pressure caution
light and both engine identifica-
tion lights go ocut vhen below
30,000 feet a nitrogen systea
failure is indicated. Flight may
be continued at any thrust setting

30,000 feet. Accomplish
only.

AlS oil pressure caution
and the engine identification
remain on, proceed to

7-
. Appli primary generator switch -
Cycle, if required.
If engine 3 or &k is affected, cycle
corresponding primary generator
switch to restore generstor
operation.

i

b-

K
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Move swvitches as required to ob-
tain 700 square inches for ome
engine per inlet out; 1100 square
inches for two engines per inlet
out; and 1800 square inches for
three engines per inlet out.

Changed 25 June 1965

8. Throttles (affected engines) - OFF.
9. Engine exergency brake svitches
(affected engines) - ON, if required.

NOTE
The engines vhich are to
be shut down =ust be braked
if engine rpm does not re-
duce to 22% within 5 min-
utes after the throttles
are moved to OFF.

CAUTTION
Before the second engine can
be braked, the airplane speed
must be reduced to Mach 1.5
or below.

. Engine exergency brake swvitches -
Move switches to OFF after engine
rp= bas stabilized at 22% or below.

. Engine rpm lockup switch (above Mach

1.5) - AvrO.
12. Throttles (affected engines) - %0
degrees, if brakes not used.

KOTR
If engine braking was not
required, advance throttles
of affected engines to k0O
degrees, to provide fuel
flow for proper cooling of
engine lube oil system.
(See figure 5-2.)

ESSIVE ENGINE 08 ACCESSCRY DRIVE
T GEaRBOX VIUTION.

fied from the vibration indicator.

NOTE
The moster caution light
does not come on with the
vibration caution ligit.

The steady-state vibration li=it for the
engine varies with engine speed; the

at 50 percent.
also applies to engine operation at
104% rpm.) [Engine vibration limits are
shown in figure 5-L.
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During engine starts, high engine
vibration can be disregarded until the
engine has been accelerated and deceler-
ated. Indications of high engine vibra-
tion alsc can be disregarded during
throttle transients.

1. Bypass vbeels - Both aft to maintain
shocks in crosshatch.

2. Engine rmm lockup switch - REIEASE.

3. Throttle (affected engine) - IDIE,
and maintain shocks in crosshateh.

k. Throat:

If AUTO - Check schedule.

If MANUAL - Both throat vheels aft
to maintain throat at 0.2 Mach less
than airplane Mach.

5. Start normal deceleration and descent
as required, with throttles (good
engines) - MIL.

a. If vidration level remaing ex-
cessive, proceed to step 6.

b. If the vibration caution light
goes out, leave throttle (affected
engine) at IDLE.

6. Throttle (affected engine) - GFF, and
maintain shocks in crosshatch.

7. Exgine emergency brake switch
(affected engine) - ON, if vibraticn
is excessive, and maintain shocks in
crosshateh.

CAUTION
Only one engine per inlet
sbould be braked above
Mach 1.5. This prevents
the possibility of inducing
continuwous inlet buzz vhich
could seriously affect air-

NOTR
The engine braking system is
irreversible; therefore, the

T.0. 1B-70(X)A-1

>
engine cannot be restarted (
after the emergency brake =z
has been engaged.
8. Engine emergency brake switeh - OFF.
Move Mtchtoa?lfterenmc m
bas stabilized at 22% or below.
9. Engine rpm lockup switch - AUTO.
10. Throttle (affected engine) - %0
degrees, if brake not used.

of affected engine to L0
degrees, to provide fuel

SYSTEM GEARBOX VIERATION - MACH
51 s
ATRPLANE -001).

If excessive engine or ADS gearbox vibra-
tion occurs during flight below Mach ~ 5 L2

proceed as follows:

1. Bypess area (affected inlet): d
If SUPERSONIC - Wheel aft to obtain
700, 1100, or 1800 square inches.
For first throttle to be moved to

a. If vibration level remains ex-
cessive, proceed to step 6.

b. If the vibration caution light
goes out, leave throttle (affected
engine) at IDLE.

6. Throttle (affected engine) - GFF.
7- Engine emergency breke switch

(affected engine) - ON, if vibraticn

is excessive.

Changed 25 June 1965
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possibility of inducing
continuous inlet buzz wvhich
could seriously affect air-
plane stability and control
and could da=age the engines
and the inlet. Speed sbould
be reduced to below Mach 1.5
before actuation of the brake
for a second engine.

NOTE
The engine oraking system is
irreversible; therefore, the
engine cannot be restarted
after the emergency brake
bas been engaged.

8. Engine emergency brake sgwitch - OFF.
Move swvitch to OFF after engine
rpm bas stabilized at 22% or below.

9. Engine rpm lockup switch (sbove Mach

1.k) - AUTO.

10. Throttle (affected engine) - 50
degrees, if brake not used.

NOT=
If engine braking was not
required, advance throttle
of affected engine to 50
degrees, to provide fuel
flow for proper cooling of

lube oil systeam.
(See figure 5-2.)

EXCESSIVE ENGINE OR ACCESSORY DRIVE
SYSTEN GEARBOX VIBERATION - ABOVE MACH
lisme wewn.

If excessive engine or ADS gearbox vibra-
tion occurs during flight above Mach 2.1,
proceed as follows:

1. Bypass area (affected inlet):
If AUTO, duct performance swvitch -
LOd.
If STANDBY, bypess door standby
svitch - Dovn to maintain shock in

2. Engine lockup switch - FELEASE.
3. Throttle (affected engine) - IDIE,
and if affected inlet is in standby
zode maintain shock in crossbatch.
k. Throat (affected inlet):

Mancad 268 Junse 1965

5.

Start normal deceleration and descent
as required, with throttles (good
ensinel) - MIL.

a. If vibmation level remains ex-
cessive, proceed to step 6.

b. If the vibration caution light
goes out, leave throttle (affected
engine) at IDLE.

Throttle (affected engine) - OFF, and

if affected inlet is in standby mode

maintain sbock in crosshatch.

Bypess door standby switch (if

affected inlet is in automatiec

mode) - Hold down 1, 3, or 6 seconds.
If the inlet for the engine to be

sbut down is in automatic mode,
bold the bypass door switch dowm
for cne second if only one engine
is shut down; three geconds if two

rig position so that
plane is decelerating through
approximately Mach 2.08 (AICS
transfers from shock control to
open loop control) the bypass doors
will slowvly open from the normal
locked position of 500 square
inches to approximately 700, 1100,
or 1800 square inches (ocne, two, or
three engines out).

is excessive, and maintain shock in
crossbhateh.

CAUTTON
Only one engine per inlet
should be braked above Mach
1.5. This prevents the
possibility of inducing com-
tinuous inlet buzz wvhich
could seriocusly affect air-
plane stability and control
and could damage the engines
and the inlet. Speed should-
be reduced to below Mach 1.5
before sctuation of the brake
for a second engine.

FOT2
The engine braking systeam is
irreversible; tberefore, the
engine cannot be restarted
after the emergency brake
has been engaged.



9. Engine emergency brake switch - OFF.
Move swvitch to OFF after engine
= bas stabilized at 22% or below.

10. Engine rpm lockup switch - AUTO.

11. Throttle (affected engine) - %0
degrees, if brake not used.

12. Duct performance swvitch ({f affected
inlet is in automatic mode) - NORM.

EXCESSIVE ENGINE OR ACCESSORY DRIVE

SYSTEM
2.1, AUTQMATIC OR STANDBY AICS
[AIRPLARE AFE2-207).

If excessive engine or ADS gearbox vibra-
tion occurs during flight below Mach 2.1,
proceed as follows:

1. Bypass area (affected inlet):
If SUPERSONIC, bypass door standby
svitch - Down 1, 3, or 6 seconds.
Eold bypass door standby switch
down for ome second if only one
throttle is to be moved to IDLE;

three seconds for two throttles
at IDLE; and six seconds for three
throttles at IDIE. If the
affected inlet is in the automatic
mode, this will bias the bypass
door master cylinder from its
nor=al rig position so that when
the airplane is decelersting
through approximately Mach 2.08
(AICS transfers from sbock com-
trol to open loop comtrol) the
bypass doors will slovly open
from their normal locked position
of 500 square inches to approxi-
mately 700, 1100, or 1800 or out).
If the affected inlet is in
standby mode, this will cause the
bypass doors to open to approxi-
mately 700, 1100, or 1800 square
inches (ome, two, or three engines
at IILE or out). If the affectad
inlet is in standby mode, this
vill cause the bypass doors to
open to approximately 700, 1100
or 1800 square inches, respec-
ti“l)"o

If SUBSQNIC - Check both bypass
areas closed.
2. Engine rpm lockup switch - RELEASE.
3. Throttle (affected engine) - IDIZ.

k.

8.

T.0. 1B-70(X)A-1

Throats - If coe inlet 1s in standby
mode and the other in automatic,
adjust standby throat to obtain same
throat Mach schedule indicator
reading as for the automatic throat.
If both throats are sutomatic, check
indicators stopped at approximately
Mach 2.1.

Start pormal deceleration and descent

as required, with throttles (good

engines) - MIL.

a. If vibration level remainsg ex-
cessive, proceed to step 6.

b. If the vibrstion caution light
goes out, leave throttle (affected
engine) at IDIE.

Bypass area (affected inlet):

If SUFPERSONIC, bypass door
svitch - As required to refine by-
pass area to 700, 1100, or 1800
square inches.
Move swvitch as required to obtain
70O square inches for ome engine
out; 1100 square inches for two
engines out; and 1800 square
inches for three engines out.

Throttle (affected engine) - CFF.

Engine emergency brake switch

(affected engine) - ON, if vibrstion

is excessive.

CAUTION
Only cme engine per inlet
sbould be braked above Mach
1.5. This prevents the
possibility of inducing com-
tinuous inlet buzz vhich
could seriocusly affect air-
plane stability and comtrol

be reduced to below Mach 1.5
before actuation of the brake
for a second engine.

NOTE
The engine braking system
is irreversible; therefore,
the engine cannot be re-
started after the emergency
brake has been engaged.

Changed 25 June 1965
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11. Throttle (affected engine) - %0
degrees, if brake not used.

NOTE
If engine braking was not
required, advance throttle
of affected engine to %0
degrees, to provide fuel
flov for proper cooling of
engine lube oil systea.
(See rigure 5-2.)

ENCINE 2R ADS VIBPATION INDICATING
SYSTEM FAILURE.

The vibration indicating syste= is

relatively simple and the possibility of
syste= fallure is remcte. In most cases,
an indicating system fajlure will result
in zero indicator readings. However, if

a vibration pick-up or bracket is loose,
or if there is a break in the shielding
of the pick-up signal wire, an exces-
sively high indicator reading results.
If a pick-up is loose, the readings will
respond to rpm changes; if the shielding
is broken, rom changes have no effect
on the reading. If an in-flight failure
of the vibration indicating syste=m is
suspected, the system test button can be
used to check the operation. (This will
not isclate a loose pick-up or broken
shielding.) Wwhen the system is opera-
ting properly, pressing the test button
causes the vibration caution light to
come on, and makes both pointers on each
indicator read somewhere between 75
percent and the sum of 75 percent plus
the previous indicator reading (vibra-
tion pick-up). :

ATR INDUCTION CONTROL SYSTEM EMERGENCY
OPFRATION.
e —

FATLURE OF THROAT MACE SCEEDULE
I INDICATOR - ABOVE MACH 2.1 (AIRPLANE

AFE2-001).

If either throat Mach schedule indicator
fails, or the respective throat indi-
cator caution light comes on, use the
followving procedure:

l 1. Bypass vheels - Both aft to positicn

and maintain shocks in crosshatch.
2. Maintain stabilized level flight.

Changed 25 June 1965

3. Throat wheels - Both aft to maintain
throats at 0.2 Mach less than air-
plane Mach.

L. Throat Mach schedule mode switches -
Both MAN.

a. If affected throat Mach schedule
indicator resumes operation, stay
in manual mode.

b. If affected throat Mach schedule
indicator does not resume opera-
tion, proceed to step S.

5. Throat Mach schedule mode gwitches -
Both OFF.

6. Throat Mach schedule standby switch
(affected inlet) - Jog dowm to OPEN
2s necessary, maintaining ghocks in
crosshatch, until both bypass area
indicator readings are the same.

saintain throats at 0.2 Mach less
than airplane Mach.

FATLURE OF THROAT MACH SCHEDULE INDI-
CATOR - ABOVE MACH 2.1 (AIRFIANE

AFG2-207).

If either throat Mach schedule indicator
fails (indicator fails to respond to
changes in airplane Mach or moves
erratically or to a bard-over position),
proceed as follows:

1. AICS (affected inlet):
If AUTO - Fo action necessary.
If there is no accompanying indi-
cation of failure of the auto-
matic mode, the affected inlet
should be left in automatic mode.
If STANDEY, bypass door standby
swvitch - Move as necessary to set
bypass area of affected inlet the
same as for the other inlet, plus
100 square inches.
2. Throat Mach schedule standby switch
(affected inlet) - Move as required
to meintain the shock in the green

arc.
3. Decelerate to Mach 1.0 or below.

3-L6E



THEROAT PANEL EXTENDED CAUTION LIGHT ON -

J E=10v vacE 15 (ArrPane AFce-001).

If either throat panel extended cauticn

light comes cn below Mach 1.5, indicating

the inlet throat width is less than 39
inches, & large thrust loss will occur.
If either light comes on during flight
below Mach 1.5, proceed as follows:

WARNING

Do not take off if a throat
penel extended caution light
is on. Az inlet throat size
corresponding to a throat
Mach schedule indicator
reading 3.0 reduces avail-
able thrust to less than 25
percent of the normal thrust.

B 1. Throst mode svitch (affected inlet) -

Check OFF.

. Throat Mach schedule standby switch
(affected inlet) - Down until throat
Mach schedule indicator for affected
inlet reads 1.67 (throat full open).

3. Abort =ission and land.

THROAT PANEL EXTENDED CAUTION LIGET ON -

BEIOV WACE 1.5 [AIRPIARE AP2-207).

INlu=ination of a throat panel extended
caution light during flight below Mach
1.5 indicates the affected throat is ex-
tended to less than 39 inches. Under
such conditions, a large loss of thrust
udengineectpnmr-tal.lunoectr
unless corrective action is taken
immediately. If either throat panel ex-
tended caution light comes on during
flight below Mach 1.k, proceed as
follows:

1. AICS mode swvitch (affected inlet) -
STSY.

2. Throat Mach schedule standby switch
(affected inlet) - Down until throat
Mach schedule indicator for affected
inlet reads 1.67 Mach (throat full

open).
BYPASS DOOR OPEN CAUTION LICET ON -

J =55 At 0.F (ATriARE AFc2-001).

If either bypass door open cautiom light
comes on during flight below Mach 0.4,

this indicates the bypass doors for the
affected inlet are not fully closed.

T.0. 1B-70(X)A-1

This could result in pressure conditions
vhich would cause structural damage to
the inlet in the area of the bypass
plenmm. If eitber light comes on during
flight below Mach 0.4, proceed as
follows:

. Bypass door mode swvitch (affected
inlet) - Cbeck OFF.

2. Bypess standby system selector
svitch (affected inlet) - PRIMARY.
3. Bypass door standby switch (affected

inlet) - Up to CLOSE.
Hold svitch up to CLOSE wmtil by-
pass doors of affected inlet are
fully closed and caution light goes
out.

5. Bypess standby system selector switch
(affected inlet) - ALTERNATE, if by-
pass doors did not close.

5. Bypass door standby switch (affected
inlet) - Up to CLOSE.

Hold switch up to CLOSE mtil by-
pass doors of affected inlet are
fully closed and caution light
goes out.

FATLURE OF SEOCK WAVE POSITION INDICATOR
ALRPLANE ~207)-

If either shock vave position indicator
fails (indicator needle is errstic or
goes to 2 hard-over position and remsins
there) during flight with a started inlet
proceed as follows:

If there umumm-
cation of failure of the auto-
matic mode, the affected inlet
sbhould be left in auvtomatic mode.

indicator reading as for the other
throat.
3. Decelerate to Mach 1.0 or below.

e el BC Tima V1OBE

e



T.0. 1B-To(X)A-1

SEOCX AFT CAUTION LIGET ON - EXLOW MACH
0.7 (AIRPLARE AFG2-207).

Illumination of a shock aft caution light
during flight below Mach 0.7 indicates
that the bypass doors are not fully
closed. This could result in pressure
conditicns vhich would cause structural
damage to the inlet in the area of the
bypass plemum. If eitber light comes

on below Mach 0.7, proceed as follows:

1. AICS mode switch (affected inlet) -

STBY.
2. Bypass door standby switch (affected
inlet) - Up until light goes out.

SHOCK AFT CAUTION LIGET ON - STARTED
INET (APLUE AFE2-207).

INlumination of a shock aft caution light
during flight with the inlets started
indicates the shock position for the
affected inlet is aft of a predetermined
limit. This would result in loss of
thrust and engine stall if allowed to
continue. If eitber light comes om
during started inlet flight, proceed as

follows:

NOTE
If thbe inlets are in auto-
matic mode, a light may go
on momentarily due to a
transient condition. If the
light goes out, no corrective
. action is necessary.

1. Bypass area (affected inlet):

If AUTO - Monitor. If not re-

xrm,mmum
Check bypass ares and shock wave
position indicators of affected
inlet. If bypass area is not
decreasing, shock wvave position
indicator needle is not moving
tovard FDW and light remains om,
put affected inlet in standdy
mode .

If STANDBY, go to step 2.

2. Bypass dcor standby svitch (affected
inlet) - Up until shock aft cactiom
light goes out.

3. Duct performance svitch - NORM.

Changed 25 June 1965

UNSTART AND/OR BUZZ.

An unstarted inlet is indicated by the
respective unstart caution light coming

KOTE

e If inlet unstart or buzz
occurs, the engines may
stall, fla=e out, or
overte=p.

® The airplane will yaw
avay from and roll
tovard the umstarted or
buzzing inlet.

@ The duct unstart caution
lights are inoperative
vhen both throat Mach
schedule indicators are
at Mach 2.17 or less.

Buzz may or may not accompany an

unstart.

BUZZ BELOW MACH 2.1 - MANUAL AICS
(AIRPLANE AFE2-001).

1. Bypass wheel (affected inlet) - Aft

2. Engine rp= lockup svitch - EELEASE.

3.

k.
5.

to position sbock at top of green
arc.
If buzz caution light goes out,
return to normal operation. If

light remains on, proceed to step

2.

NOTR
Avoid opening bypass more

than necessary, as engine
stall could occur.

Throttles (affected inlet) - As
required.
Retard throttles to IDIE or as
necessary to maintain engines
vithin operating limits.
Throat - Check schedule.
Engines (affected inlet) - If
abpormal:

a. Bypess vheel (affected inlet) -
m —

®. '.!hr::ttles (affected engines) -
OFF.

3-460
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6. Throttles (affected engines) - 50O
degrees.

KOTE
Advance throttles of
affected engines to 50
degrees, to provide fuel
flow for proper cooling
of engine lube oil systesm.
(See rigure 5-2.)

7. Bypass wheel (affected inlet) - For-
wvard to obtain 700, 1100, or 1800
square inches.

For one engine shut down, obtain
TOO square inches; for two engines,
1100 square inches; and for three
engines, 1800 square inches.

8. Engine rpm lockup switch (above Mach
1.5) - AvrO.

BUZZ BELONW MACE 2.1 - AUTGMATIC OR
STANDBY AICS (AIRPILANE APE2-207).

1. Bypass area (affected inlet):

If AUTO - Monitor. If nmot in-

creasing, go to standby mode.
If bypess area is increasing,
this indicates the automatic
system is correcting the buzz
condition. If the bypass area
is not increasing or is de-
creasing, put affected inlet in

T.0. 1B3-T0(X)A-1

P Gl
dowvn. This will bias the bypass L
door master cylinder from its
normal rig position so that
wbhen the airplane is decelerating
through approximately Mach 2.08
(AXICS trensfers from shock con-
trol to open loop comtrol) the
bypass doors will slowly open
from their normal locked posi-
tion of 500 square inches to
approximately 700, 1100, or
1800 square inches (cme, two,
or three engines out).

b. Throttles (affected engines) -
FF.

6. Throttles (affected engines) - 50
degrees.

NOTE
Advance throttles of affected
engines to 50 degrees, to
provide fuel flow for proper
cocling of engine lube oil
systez. (See figure 5-2.)

7- Bypass door standby switch (affected
inlet) - As required to refine bypass
area to 700, 1100, or 1800 sguare
inches. d

Move swvitch as required to obtain
700 square inches for one engins
out; 1100 square inches for two
engines out; and 1800 square inches
for three engines out.

8. Engine rpm lockup switch (above Mach
1.5) - AUTO.

UNSTART WITE OR WITHOUT BUZZ - AUTO/
MANUAL AICS (AIRPLANE APGE2-001).

l.mvhuh-lothd‘ttopociﬂm
and maintain shocks in crosshateh.

Retard throttles to IDIE or as
necessary to maintain engines
vithin operating limits.
L. Throat Mach schedule mode switch -
Both MAN and adjust bypass vheels as C
necessary to maintain shocks in ;
crosshatch.

Changed 25 June 1065
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g 5. Engines (affected inlet) - If ab-

nor=al, throttles of affected engines
(FF and maintain shock in crosshatch.
6. Unstart and buzz cautiom lights -

Check.

a. If lights are out, proceed to
step 7.

b. If either caution light remains
on, check both throat Mach at 0.5
Mach less than airplane Mach, and
slowly roll both bypass wheels
aft until light goes out or
bottom of crosshatch is reached.
(Do not bottom needles).

. NOrE
If inlet cannot be restarted,
swvitch to standby and reduce
speed to below Mach 1.5.
7. Resuxme normal engine opersation and
maintain shocks in crossbatch.

CAUTTON

If buzz accompanied the un-
start condition and any
engine had to be shut dowm,
it must not be restarted.
If cuzz did not accompany
the unstart condition, anoy
. engine vhich bad been shut
e dovn may be restarted.

8. Engine rpm lockup switch - AUTO.

9. Throat wheels - Both forwvard to air-
plane Mach and adjust bypass wheels
as pecessary to maintain shocks in
crasshateh.

10. Bypass vheels - Both forvard as re-
quired to cbtain desired shock
positica.

UNSTART WITE OR WITEOUT BUZZ - MANUAL
AICS (AIRPLANE AFE2-001).

1. Bypass vheels - Both aft to position
and maintain shocks in crosshatch.

CAUTTION
Avoid opening bypass more
than pecessary, as engine
stall could occur.

2. Engine rpm lockup switch - RELEASE.
3. Throttles (all engines) - As
required, and msintain sbhocks in
crosshatch.
Retard throttles to IDIE or as
= necessary to maintain engines
vithin operating limits.

Changed 25 Jume 1965

k. Throat vheels - Both aft to decrease
throat Mach 0.3 to 0.5 Mach, and
ad just bypass wheels as necessary to
maintain shocks in crosshatch.

5. Engines (affected inlet) - If ab-
normal, throttles of affected engines
CFF and maintain shocks in crosshatch

6. Unstart and buzz caution lights -
Check.

a. If lights are out, proceed to
step T.

b. If eitbher caution light remains
on, check both throat Mach at 0.4
Mach less than airplane Mach and
slovly roll both bypass vheels aft
until light goes out or bottom of
crosshatch i{s reached. (Do not
bottom needles.)

NOTE
If inlet camnot be re-
started, swvitch to
standby and reduce
speed to below Mach 1.5.
7. Besum= normal engine operation, and
maintain shocks in crosshatch.

CAUTION
If buzz accompenied the
unstart condition and
any engine had to be
sbhut down, it must not
be restarted. If buzz
did not accompeny the
unstart condition, any
engine wvhich bad been
sbut down may be
restarted.

8. Engine rmm lockup switch - AUTO.

9. Throat wheels - Both forwvard to air-
plane Mach and adjust bypass vheels
as pecessary to maintain shocks in
crosshatch.

10. Bypass vheels - Both forvard as re-
quired to obtain desired shock
position.

UNSTART WITH OR WITEOUT BUZZ - AUTO-
HATIC OR A (ASRFLARE

If Affected Inlet In Automstic Mode

1. Duct performance swvitch - NORM.
2. Bypass area and throat Mach schedule
indicator - Monitor.
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a. If the inlet recovers, do only
step 3.

Inlet action towvard recovery
vill be initially indicated by
an increase in bypass area and
a2 decrease in throat Mach
schedule indicator reading.
When recovery is complete, the
wnstart (and buzz) caution lights
will go out.

b. If the inlet is not recovering,
proceed to step k.

. AICS reset swi light - Press
=ocentarily. Check light out.

5. Duct performance switch and AICS
mode switch (affected inlet) - LOW,
then STBY.

Rapidly and in sequence, move
the duct performance switch to
LOW, then the AICS mode switch
for the affected inlet to
STANDBY. If the mode switch is
moved first or too long after the
duct performance switch is moved
to LON, the bypass doors would
tend to move at high rate toward
the closed position, aggravating
the wmstart and buzz conditiom.

a

I Affected Inmlet in Standby Mode

S. Bypass door standby switch (affected
inlet) - Down to maintain shock in
crosshatch.

6. Engine rpm lockup switch - RELEASE.

7. Torottles (al) engines) - As
required, and maintain shock for
affected inlet in crosshateh.

8. Throat Mach schedule standby swvitch
(affected inlet) - Down to maintain
throat 0.3 to 0.5 Mach less than air-

pormal, throttles of affected engines
OFF, and maintain shock for affected
inlet in crossbhatch.

10. Unstart and buzz caution lights -

Check.

a. If lights are out, proceed to
step 11.

t. If eitber caution light remains
on, check throat of affected inlet
0.3 to 0.5 Mach less than airplane
Mach and slowly jog bypass T

ected

§
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NOTE
If inlet camnot be restarted,
reduce speed to below Mach
155

1l. Resume normal engine operation and
maintain shock for affected inlet in
crosshatch.

CAUTION

12. Engine X
13. Throat Mach schedule standby switch
(affected inlet) - As required.

1%. Bypess door standby switch (affected
inlet) - Up, as required.
15. Duct performance switch - NORM.

CEANCE-OVER TO STANDEY AICS (AIRFIANE
AFc2-001 ).

If it becomes necessary to change the
inlets from auto/manusl or manual to

standby mode of operation, proceed as
follows:

1. A1l § mode svitches - OFF.
Check both bypass standby systeam
selector svitches at PRIMARY, or

2. Bypass door standby switches - Both
down as required to position and

.
5
:
:

crosshatch or to obtain 700 square
inches when speed is below Mach 2.1.
6. Throat Mach schedule standby
swvitches - Both as required to main-
tain throat Mach 0.2 less than air-

plane Mach.

Chanosd 2 Tirma 105
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CHANGE-OVER TO STANDBY AICS (ATRPIANE
AFE2-207).
If it becomes necessary to change an in-

let from autcmatic to standby mode of
operation, proceed as follows:

1. Duct performance switch - LOW; then
AICS mode switch (affected inlet) -
8TBY.

Rapidly and in sequence, move the

duct performance switch to LOW,

then the AICS mode switch for the
affected inlet to STBY. If the
mode svitch is moved first or too
long after the duct performance
svitch is moved to LOW, the bypass
doors would tend to move at high
rate toward the closed positiom,
inducing buzz or umstart.

NOTE

If it is pecessary to move
both inlets to standby mode,
the change-over should be
accomplished one inlet at a
time. After the first inlet
is put in standby mode (by
accomplishing step 1, sbove),
move the duct performance
svitch to NORM, then repeat
step 1 for the second inlet.

2. Bypass area (affected inlet):

IF ABOVE MACH 2.1, bypass door

standby switch - Down to maintain

shock in crossbhatch.

IF BELOW MACH 2.1, bypess door

standby switch - Dowm 700, 1100,

or 1800 square inches.
Bold swvitch dowm to obtain TOO
square inches for no engines or
one engine out; 1100 square
inches for two engines out; or
1800 square inches for three
engines out.

3. Throat Mach schedule standby switch
(affected inlet) - Down to maintain
throat at 0.2 Mach less than airplace
Mach.

5. Duct performance switch - NORM.

If one inlet remains in automatic
mode, move duct performance switch
to NORM.

5. See "Emergency Deceleration - One or

Changed 25 June 1965

EMEROENCY DECELERATION - STANDBY AICS

(ARFLAE AFG2-001).

SUPERSONIC ABOVE MACH 2.1.

Before Decelerating

Before begioning to decelerate from any
airspeed above Mach 2.1, accomplish the
following:

1. All four mode swvitches - OFF.

Check both bypass standby system
selector switches at FRIMARY, or
ALTERNATE 1if required.

2. Bypass door standby switches - Both
down to position and maintain shocks
in crosshatch.

3. Throat Mach schedule standby
switches - Both down to maintain
throats at 0.2 Mach less than air-

plane Mach.

5. Throttles - MIL.
5. Bypass door standby swvitches - Both
dowvn to maintain shocks in crosshatch

2.6 Mach

6. Bypass door standby switches - Both
down as required.

T- Throat Mach schedule standby
switches - Both down to maintain
throats at 0.2 Mach less than air-
plane Mach.

8. lateral bobweight swvitch - LOCK.

2.1 Mach

9. Throttles - 50 degrees or sbove.

10. Engine status - Check.

11. Bypess door standby switches - Both
up to position shocks in green arc.

12. Throat Mach schedule standby

throats at 0.2 Mach less than air-
plane Mach.

13. Fuel tank pump svitches of empty
tanks - Check OFF.

SUPERSONIC BELOW MACH 2.1.

Before decelerating from any supersonic
airspeed below Mach 2.1, accomplish the
following:

1k. Al four mode switches - OFF.
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15. Bypass area = Check both 700, 1100,
or 1800 square inches.
For no engines or one engine out in
an inlet, check bypass area 700
Square inches; for two engines out,
1100 square inches; and for three
engines out, 1800 square inches.
16. Throat Mach schedule
switches - Both down to maintain
throats at 0.2 Mach less than air-
plane Mach.
17. Throttles - MIL.

1.7 Mach

18. Throat Mach schedule standby
switches - Both down until throats
are full open (1.67).

15. Throat wheels - Both rull aft.

20. Emergency beat exchanger vater
switeh - OFF.

21. Pitot heater and windshield defogging
svitches - ON.

1.5 Mach
22. Wing tip position selector svitch -

NOTRE
When the wing tips are.
raised, a slight nose-
down trim change occurs.

23. Throttles - 40 degrees or above.
ZE.Ingrplocknpmtch-m.
25. Bypess door standby switches - Both

- Secondary exhaust nozzle ares
standby pressure knodb - Set to air-
Plane altitude if engines are below
100% rpm.

a.mru-mmmmsm
§ at or above 87%.

1.0 Mach

30. Bypass door standby switches - Both
up until bypass areas are full closed.

T.0. 1B-70(X)A-1

31. Bypess wheels - Both full forwvard.
32. Bypass standby systeaz selector
switches - Leave both at PRIMARY or

33.&condaqe:hmtmlenm
luulbyprutmhnb-ﬂettoﬂeh!
elevation

mm"m-

35. Nose ramp
35. Anticollision light swvitch - ON.
0. Mach

36. Wing tip positicm selector switch -

NOTE
When the wing tipe are
raised, a slight nose-
down trim change occurs.

e\

39. Fuel tank pump switches of empty
tanks - Check OFF.

ho.mrp-!hutunmcam
§ at or above 8T%.

EMERGENCY DECELERATION - ONE OR BOTE
INLETS IN STANDBY AICS Im

Before Deeehng

Before begimning to decelerste from any
2irspeed vith one or both inlets in

ttandbynoﬂc,aceuplnhthermwug:

1. Duct performance switch - Check NORM.
2. Bypass srea:
AUTO inlet - Check.
STAMNDEY inlet, bypass door standby C
swvitch - Down to maintain shock in
crossbatch.

Memmemnd A T aemd =
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3. Throat:
AUTO inlet - Check schedule.
STANDBY inlet, throat Mach schedule
standby switch - Down to maintain
throat &t 0.2 Mach less than air-

plane Mach.
k. Throttles - MIL.
2.3 Mach

1. Throttles - 50 degrees or above.
2. Engine status - Check.
3. Bypess area:
AUTO inlet - Check.
STANDBY inlet, bypass door standby
switch - Up to position sbock in
the green arc.
k. Throat:
Auto inlet - Check.
STANDBY inlet, bypass door standby
switch - Down until throat Mach
schedule indicator reeds Mach 2.1.
5. Fuel tank pump svitches of empty
tanks - Check OFF. '

2.0 Mach

1. Bypass area:
AUTO inlet - Check closing to 500

square inches plus the bias if

applied for engipe-out conditioco.
If all engines are operating,
check bypess srea closing to 500
square inches; with cne engine
out, closing to TO0 square
Anches; vith two engines out,
closing to 1100 square inches;
and with three engines out,
closing to 1800 square inches.

STANDBY inlet - Check 700, 1100, or

1800 square inches.

For no engines out or one engine
out, obtain 700 square inches;
for two engines out, 1100 square
inches; and for three engines
out, 1800 square inches.

2. Throet trim power switch - OFF.

Mach
1. Emergency beat exchanger water
switch - OFP.

2. Pitot beater and windshield defogging
svitches - ON.

1. Wing tip position selector svitch -

80

NOTE
When the wing tips are
raised, a slight nose-
down tria change occurs.

Throttles - 50 degrees or sbove.
Bngine rpm lockup switch - RELEASE.
Fuel tank puzmp switches of e=pty
tanks - Check OFF.
Liquid nitrogen quantity - Check.
Secondary exbaust nozzle area
standby pressure knob - Set to air-
plane altitude if engines are below
100% rm=.
Engine rpm - Maintain engines 3 and
5 at or above 8T%.
Bypess area:

AUTO inlet - Check closing plus

the bias if applied for engine-out

conditionm.

If all engines are operating,

STANDBY inlet - Check %00, 700,
1100, or 1800 square inches.
For no engines out, obtain 500
square inches; one for engine out,
700 square inches; for two engines
out, 1100 square inches; and for
three engines out, 1800 square

are full open (throat Mach schedule
indicators read 1.67). :
Secondary exhaust pozzle area standby
pressure knodb - Set to field
elevation.

Nose ramp svitch - DOWN.
Anticollision light switch - ON.
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Mach
1. Wing tip position selector switch -
UP.

NOTE
When the wing tips are
raised, a slight nose-
down trim change occurs.

2. Ammonia, water, oxygen, and ligquid
nitrogen quantities - Check.
3. Electrical and hydraulics - Check.

Check voltages, and hydraulic pres-

sures, fluid levels, and pump
indicators. -
k. Fuel tank pump svitches of empty
tanks - Check OFF.
5. Engine rp= - Maintain engines 3 and
§ &t or acove 87%.

mmuommmm

I S5 PO (areioe Arés-oo1)

The dusl AICS cooling system automati-
cally trensfers from system No. 1 to
system No. 2 in case of a malfunction.
If the coolant caution light remains
out after master caution light is
oressed, the cooling system has trans-
ferred to system No. 2, and is fume-
tioning properly. If the coolant cau-
tion light remains on or comes back on,
use the following procedure:

) & Bn:n.u vheels - Both aft to position
and saintain shocks in crosshatch.

2. Bypass door mode switches - Both OFF.

Q:eckhot.hbypua_ltandbymte-
selector switches at PRIMARY, or
ALTERNATE if required.

3. Throat Mach schedule mode switches -
Both MAN.

L u;-mnmmmmmm
pover gwitch - OFF.

5. Deeelerntetohchljorbelw
umgshﬂbymnﬂml
throat control.

2. Bypass door standby switches -
Both down as required to maintain
schadule below.

- Throat vheels - Both aft to main-
tain throat at 0.2 Mach less than

airplane Mach.

AIRPLANE BYPASS AREA
MACH NO. NO. OF ENGINES OPERATING
(REST VINIMILITNG)
3 2 1 o
Above 2.8 koo 500 600 TO0O
at 2.8 500 650 800 900
2.6 600 800 1000 21200

1.k

1.0

700 950 1300 1800
700 700 1100 1800
Throat wheels - Both full afs¢.
Throat Mach schedule mode
svitches - Both OFF.

Emergency beat exchanger vater
swvitch - OFF.

Pitot beater and wvindshield
defogging switches - ON.

Wing tip ition selector
swvitech -

NOTE
When the wing tips are
raised, a slight nose-
down trim change occurs.

Engine q:- lockup swvitch -

Brpau d.oor standby swvitches -
Both up as required.

For no engines out in one
inlet, obtain kOO sguare
inches; for one engine out,
70O square inches; for two
engines out, 1100 square
inches; and for three
engines out, 1800 square
inches.

Fuel tank pump switches of
e=pty tanks - Check OFF.

"Liquid nitrogen gquantity -

Check.
Secondary exhaust nozzle area
standby pressure knod - Set
to airplane altitude if
engines are below 100% rpm.
Engine rmm - - Maintain engines
3 and % at or acove 87%.
Bypass door standby switches -
Both up until bypass areas
are full closed.

Bypass wvheels - Both full
forvard.

Bypass standby system selector
switches - Leave both at
PRIMARY or ALTERNATE.

Changed 25 June 1065
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Secondary exhaust pozzle area
standby pressure knocb - Set
to field elevation.

Nose remp swvitch - DOWN.
Anticollision light switch -

ON.
.95 Wing tip position selector
switch - UP.

NOTE
When the ving tips are
raised, a slight nose-
down trim change occurs.

Azmonia, water, oxygen, and
liquid nitrogen quantities -
Check.
Electrical and hydrsulics -
Check.
Check voltages, and hydraulic
pressures, fluid levels and
pu=p indicators.
Fuel tank pump switches of empty
tanks - OFF.
Engine rmm - Maintain engines 3
and § at or sbove 8T%.

ATR INDUCTION CONTROL SYSTEM COCLING
SYSTEM FAILURE (AIRPLANE AFG2-207).

The dual AICS cooling system automati-
cally transfers from system No. 1 to
system No. 2 in case of a malfunction.
If the coclant cauticm light remsins out
after the master caution light is
pressed, the cooling system bhas trans-
ferred to systea No. 2 and is func-
tioning properly. If the coolant light
remains on or comes back on, use the
following procedure:

1. Duct performance switeh - LOW; then
both AICS mode svitches - STBY.

Rapidly and in sequence move the
duct performance switch to LOW,
then both AICS mode switches
sizul tanecusly to STBY. If the
mode swvitches are moved first or
too long after the duct performancse
swvitch is moved to LOW, tbe bypass
doors would tend to move at high
rate towvard the closed positiom,
inducing buzz or unstart.

NOTE
If both mode swvitches can-
not be moved simultaneocusly
with ease and witbout any
delay, the change-over to
standby mode may be made

cne inlet at a time. After
the first inlet is put in
standby mode, move the duct
performance switch back to

2. Bypess door standby switches - Both
down to maintain shocks in crosshatch.
3. AICS package pover switch - OFF.

airplane Mach.
c. Throttles - MIL.
ATRPLANE BYPASS AREA
MACHE NO. NO. OF ENGINES OPERATING
(REST WINIMILLING)
3 2 1 0
Avove 2.8 kOO S00 600 700
at 2.8 500 650 800 900
2.6 600 800 1000 1200
2.5 700 950 1300 1800
2.1 700 700 1100 1800
1.7 Ezmergency beat exchanger water
svitch - OFF.

When the wing tips are
raised, a slight nose-
down trim change occurs.

Throttles - 50 degrees or above.
Engine rpm lockup awitch -
FELEASE.

Bypass door standby swvitches -

Both up as required.
For no engines out in one
inlet, obtain %00 square
inches; for one engine out,
T00 square inches; for two
engines out, 1100 square
inches; and for three engines
out, 1800 square inches.

L
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Fuel tank pump swvitches of empty
tanks - Check COFF.
Liquid nitrogen quantity - Check.
Secondary exhaust nozzle ares
standby pressure knob - Set to
sirplane altitude if engines
are below 100% rpm.
Engine rpm - Maintain engines 3
and & at or adove BT%.
1.0 Bypass door standby switches -
Botk down until doors are
fully closed.
Throat Mach schedule standby
svitches - Both dowvm until
throats are full open (throat
lhgh)scbedule indicators read
1.67).
Secondary exhaust nozzle area
standby pressure knob - Set to
field elevation.
Bose ramp svitch - DOWN.
Anticollision light switch - ON.
-95 ¥Wing tip position selector
switeh - UP.

NOTE
When the wing tips are
raised, a slight nose-
down tri=m change occurs.

Amonia, water, oxygen, and
liguid nitrogen quantities -
Check.
Electrical and hydraulics -
Check.
Check voltages, and hydraulic
“ pressures, fluid levels, and
pazp indicators.
Fuel tank pump switches of empty
tanks - Check OFF.
Engine rpm - Meintain engines 3
and & at or sbove 8T%.

ATR TNDUCTION CONTROL SYSTEM OPERATION
WITH RIGET PRIMARY AC BUS FAILED

Illumination of the No. & primary

If these lights
Come on, check for bus voltages with the
ac voltmeter and voltmeter phase bus
selector switches. If bus failure {s
definitely indicated, operste the air in-
duction control system as follows:

NOTE
Failure of the right band
primary ac bus will result
in loss of the following
AICS functioms:

® Automatic and manua) modes.

® One buzz and one unstart
wvarning systeam.

® Shock position indication.

1. Bypass door mode switches - Both OFF.

2. Throat Mach schedule mode swvitches -
Both COFF.

3. Bypass standdy system selector
switches - Both PRIMARY, or ALTERNATE
if required.

k. Decelerate to Mach 1.5 or below,
using standby bypass and throat
control.

a. Bypass door standby swvitches -
Both down as_required to maintain
schedule beldw.

b. Throat Mach schedule standby
switches - Both down to maintain
throats at 0.2 Mach less than
airplane Mach.

c. Throttles - MIL.

AIRPLANE BYPASS AREA
MACH NO. KO. ?r ENCINES OPERATING
_(REST WINDMILIING)
3 2 1 o
Above 2.8 koo 500 600 700
st 2.8 500 650 800 900
2.6 600 800 1000 1200
Bobweight - LOCK
2.5 700 950 1300 1800
2.1- 700 700 1100 1800
1.7 Throat Mach schedule

standby
switches - Both down wntil
throat Mach schedule indica-
tor is at 1.67.

Pitot beater and windshield
defogging switches - ON.

1.5 Wing tip position selector
switch - i-.

NOTE
When the ving tips are

Changed 25 June 1065
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Engine rmm lockup swvitch -
RELEASE.
Bypass door standby swvitches -
Both up as required.
For po engines out in one
inlet, obtain 400 square
inches; for one engine out,
700 square inches; for two
engines out, 1100 square
inches; and for three
engines out, 1800 square
inches.
Fuel tank pump switches of
eapty tanks - Check OFF.
Liquid nitrogen quantity -
Check.
Secondary exbsust nozzle srea
standby pressure knob - Set to
airplane altitude if engines
are below 100% rpm.
Engine rpm - Maintain engines
3 and & at or above 5T%.
Bypass door standby swvitches -
Both up wntil bypass areas are
fully closed.

Changed 25 June 1965

Secondary exhaust nozzle area
standby pressure knob - Set
to field elevation.

Nose ramp swvitch - DOWN.
Anticollision light switch -

OoN.
.95 Wing tip position selector
switch - UP.
NOTE

When the wing tips are
raised, a slight nose-
down trim change occurs.

Ammonis, vater, oxygen, and
liquid nitrogen quantities -
Check.
Electrical and hydraulics -
Check.
Check voltages, and hydraulic
pressures, fluid levels, and
pump indications. -
Fuel tank pump switches of
empty tanks - OFF.
Engine rpm - Maintain engines 3
and & at or above 87%.

3-h6s/3-kéT
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FUEL SUPPLY SYSTEM FATLURE.

FUEL BOOST PIMP FAILURE.

Boost pump failures will not be imowm
during flight. Failure of one boost
pu=p does not affect fuel flow to the
engines. With two boost pumps failed
(one boost pump feeding the engines),
nor=al engine operated can be main-
tained at all altitudes, however, power
loss or engine instability may occur
during afterburmer take-off.

FUEL TRANSFER SYSTEM FAILURE.

I=proper operation of the automatic
fuel sequence system is indicated by:

e Fuel sequence strips fail to move
down.

e Fuel sequence strips move down
ahead of sequence.

® No. 3 tank (sump tank) strip falls
below the green band.

e Sump tank low fuel level caution
light on with fuel remaining in
other tanks.

The fuel sequence is shown in figure
3-7. A faulty indicating system may be
caused by a failed indicator, fuel probe
or fuel control module. If it is
determined that a fuel control module
has failed, replacements may be made in
flight. (See figure 3-8 for fuel con-
trol module replacement.) Spare fuel
control modules are carried for tanks
1, 2, 3, 4, and 5. Fo replacement
module is provided for left or right
tanks 6, 7, or 8.

NOTE
Because either the left
or right module of tanks

6, 7, or 8 controls the
sequence of the left and
right tanks, failure of
either module will not
prevent the remaining

module from sequencing
the next tank. The in-

dication of the total
fuel remaining may be
incorrect.

If the fuel control module for tank No.
3 (su=p tank) fails, it should be re-
placed to provide a continuous indica-
tion of the fuel remaining in this tank,
and to permit operation of the sump tank
low fuel level caution light.

FUEL INDICATING SYSTEM TEST.

The fuel quantity indicator test switch
is used to diagnose improper operation
of the fuel quantity indicating system.

NOTE
Holding the switch at
either position should be
limited to about L seconds

If one indicator (sequence strip or
selected quantity) does not respond when
the test switch is used, but the others
do, the indicator that did not respond
has failed. If neither indicator
responds, the probable cause is a failed
fuel control module. If the indicators
respond to the use of the test switch,
but do not returm to the original indi-
cation when the test switch is released,

-

)
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FUEL SEQUENCE CHART

(FUEL SYSTEM FULLY SERVICED)

NORMAL FUEL SEQUENCE
FUEL
- S All transier pump swilches AUTO, or manwmally control
?.\Egti;gft pump operalion to maintain this seguence. J
w| 2 @ |28/ 7|B| aa | x| 8 [ D]
STARTS
AVING
TO INDICATE
FUEL TRANSFER
WHEN
6L 7L L
[ TANK NO| AND| 4 2 4 2 JAND 1 AND
&R R &R
FUEL
QUANTITY P
EXDICATOR -2 ird
READING
s
0 |2n000]| 20.000] 0| 0| 0 |28,600] 7,500

* Tank No.6 and 2 pump swilches must be at OFF: tank No.1 pump swilch must be ON;
all other pump swilches at AUTO.

AIRPLANE
AF62-001 NOTE
Fuel guantities are approximate and initiation of transfer sequence
AIRPLANE at slightly different fuel guantity readings may occwr.
AF62-207
I- NORMAL FUEL SEQUENCE
FUEL
SEQUENCE All trassfer pump swilches AUTO, or manwuily conatrol

INDICATOR pump operation to maintain this sequence.

MOVING
TO INDICATE
FUEL TRANSFER

FUEL
QUANTITY
INDECATOR

READING
=

B e -

Figure 3-7

Changel 25 June 1965

(=
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e If the indicators test satis-

the probable cause is a tank unit cir-
factory, proceed to step 6 if

cuit failure.

(NN,

NOTE
When the yellow portion of
any sequence strip appears,
either at the top or bottom
of the strip, a malfunction
of that portion of the se-
quence indicator is indi-
cated and using the test
switch should have no
effect on it. The other
tank sequence strips should

test normally.

1. If failure is indicated in tank 1
or 8, start return to base before
trouble shooting.

2. Selected fuel tank quantity indi-
cator knob - Potate to aoolicable
tank

sequence strip - Identify
failed indicator with the test
switch and proceed with normal
fuel management.

e If indicator agrees with se-
quence strip - Proceed to
step 3.

3. Applicable fuel tank pump switch -
OFF, if transferring ahead of
schiedule; ON, if not transferring.

e If malfunction is corrected -

Manually control fuel sequencing

until back on sequence.
e If malfunction is mot
corrected - Proceed to step L.
L. Indicating system test switch -
EMPTY, momentarily.

NOTE
Do not hold swdtch at
EMPTY for more than L
seconds.

e If the indicators do not test

e If indicator does no: agree wit:

tank not transferring or to step
7 if transferring ahead of
schedule,

5. If indicators have failed, use the

following applicable procedure:
® Sequence strips 1D, 2B, LA, 4B,
5, 6, 7, 8, or 88 - Manually
control sequence and monitor
tank 3 indication to detect when
the affected tank is empty.

WAPNING
If tank 3 indicates tank
84 or 88 is not trans-
ferring, land immediately.

® Sequence strip 2A or 1C - Use
all of the affected tank, and
monitor tank 3 indication to
detect when the tank is empty.

NKOTE
If nossible, select wun-
used tank umit circuit on
the applicable fuel con-
trol module or change the
module. (See figure 3-8.)

® Seguence strip 1A or 1B - Select
unused tank unit circuit on the
applicable fuel control module
or change the module. (See
figure 3-8.) If this is not
done, or if the malfunction re-
m2ins, abort the mission.

NOTE
Total fuel quantity may
be erroneocus.

6. If both indicators test satisfactory

and transfer pumps have failed off:
a. Turmn on next forward tank seg-

ment in sequence.
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FUEL CONTROL MODULE REPLACEMENT

NOTE

e Spare fuel conirol moaules are
gtuvkldhhﬁl.!,’.‘l. and
oaly.

n All fuel tank pump switches (except lor tank transierring
fuel) - OFF.

n All associated fuel circuit breakers and circuit breaker
switches - Check in and ON. (This may have been
the cause of the malfunction.)

n Pull fuel control mit out far enough to gain
access to the spare module and electrical

(=
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b. Manually control fuel sequence 2. Applicable refueling valve switch -
in normal alternating sequence, CLOSE.
leaving an equal muzber of 2. If malfunction remains - Proceed
portions of upper and lower to next step 3.
strips to balance fuel which 3. Indicating system test switch - FULL,
will not transfer. mozentarily,

c. Plan flight based on available
fuel. NOTE

Do not hold switch at FULL
WARNING for more than L seconds.
Immediately abort nission
if failure occurs at start e If the indicators do not test
of sequence of strips 1B, satisfactory or drove rapidly to
1C, 1D, 8A, or 88. full before the test swdtch was
moved to FULL, the indicating
7. If both indicators test satisfactory syst.-hu-lﬁnctimed. Pro-
and the transfer pumps have failed ceed to step &.

on, use the following aoplicable e If the indicators test satis-

procedure: factory, proceed to step 5.

o If the fajlure is in tank 1 or L. If indicators have failed, use the
2 - Use the affected tank, Io]lmdnglmunhlepmudm
mamually alternating with an aft e Sequence strips 1D, 2B, LA, 4B,
tank to maintain a balance of 6, 7, &, orﬂ-hmﬂlyem—
upper and lower strips. tmlseqlmulndmniwrhﬂ
e If the failure is in tank & - 3 indication to detect when the
Let th2 tank empty, then the affected tank is empty.
sequence will continue automati-
cally. WARNING
e If the failure is in tank 5, 7, If tank 3 indicates tank 8A
or 8: is rot transferring, land
a. Pefueling valve switch of immediately.

aonlicable tank and of last

aft tank that has emptied - ® Seguence strip 2A or 1C - Use

OPEM. all of the affected tank and
b. lise norxal altermating se- monitor tank 3 indication to

quence to maintain a balance detect when the tank is empty.

- of upper and lower strips.

c. Affected tank refueling NOTE
valve switch CLOSE and fuel If possible, select unused
tank pump switch ON when tank mit circuit on the
transfer of fuel from this applicable fuel control
tank is required. module or change the module.
(See figure 3-8.)
SEQUENCE STRIP SHOWS TANK FILLING OTHEP x
THAN TANK 3. ~ @ Sequence strip 1A or 1B - Select
mused tank unit circuit on the

1. Selected fuel tank quantity indi-
cator knob - Fotate to applicable
tank,

e If indicator does mot agree with
sequence strip - Identify failed
indicator with the test swdtch
and proceed with normal fuel

management.

o If indicator agrees with the
sequence strip - Proceed to
step 2.
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TANK 3 DTNDICATING AENORMAL.

1. Start return to base before trouble

I
i
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§
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COOLING LOOP FUEL PUMP PATLURE.

Mlumination of either cooling loop
fuel pump caution light indicates

failure of the corresponding cooling
1ooph°rmm1 pu=p, and the flight should be
. -

BOTH COOLING LOOP FUEL PUMP CAUTION
LICGHTS ON.

2 i Doedmtamdducmdminglini-

mm rpm.

2.!11mn-uuuualeloetr1uleqd.p-
ment - Off.

3. Reduce hydraulic requirements to the
minisum,

L. Land as scon as possible.

(
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TANK PRESSURIZATION AND FUEL INERTING
SYSTEM FAILURE.

The fuel inerting caution light comes
on when the liquid nitrogen quantity
indicator shows less than 5 percent
liquid nitrogen remaining or when
pressure in the liquid nitrogen con-
tainer is too low, or when fuel tank
pressure is too low. Air venting of the
fuel tanks can occur during descent
below LO,000 feet if pressurization
systea fails. This condition is
hazardous if fuel tank temperatures are
above LOO degrees F at speeds above
Mach 2.4.

FUEL INERTING CAUTION LIGHT ON (IF MACH
2.L HAS EXCEEDED).

1. Fuel transfer pumps in empty tanks -
Check OFF.

2. Altitude - If above LO,000 feet,
descend to this altitude, if below
40,000 hold altitude constant to
reduce temperature.

3. Airspeed - Peduce airspeed and M1y
at mini=um safe speed consistent
with the airplane weight for 15
minutes.

L. Abort mission and return to base.

NOTE
The fuel inerting caution
light remains on until the
caution light circuit is
gZround reset.

- e e

FUEL INERTING CAUTION LIGHT ON (IF MACH
2.4 HAS NOT EXCEEDED).

1. Abort mission and return to base.

ELECTRICAL POWER SYSTEM FATLUPE.

PRIMARY CENEPATOR FAILURE,

If either primary generator fails or has
tripoed, the respective generator—out
caution light comes on. Abort mission
and lower landing gear as follows:

1. Decelerate using normal procedures
and return to base.

2. Engines 4, 5 and 6 - Maintain at 99¢
rpe until landing gear is down.

3. Landing gear handle - DOWN.

L. After touchdown - Monitor No. 2
utility system pumps; if one fails,
advance other two engines with the
overating No. 2 utility pumps to
80T rpm until airplane is stopped.

COMPLETE DC ELECTRICAL FAILURE (WHILE l
WEARING PRESSURE SUIT).

NOTE
Loss of complete dc power
will cause rapid (within
one minuts) loss of pres-
surization because of
dusping the door and hatch
seal pressure.

In case of a complete loss of dc power
above 40,000 feet, and ac power is still




available, use the following procedure
ismediately:

CAUTION
Failure to use the follow-
ing procedure when above
40,000 feet could cause
overheat damage to the
electronic equimment and
full ram air temperature
on the capsule. Ko cool-
ing is provided for the
raz air when the essential
dc bus out and primary dc
bus out caution lights
are on.

1. Crew air shutoff handle - Unlock and
pull up.

2. Cabin air switch _ Hold at PEPPES-
SUPE,

Hold cabin air switch at FPEFPPES-
SUPE to keep the emergency raw=-air
scooo closed. -

3. Exergency descent - Initiate.

a. Maintain inlets as required.

b. Throttles - IDLE.

c. Start maximm safe-G spiral
descent.

d. Cabin altitude - Monitor.

L. Cabin air switch - PUPGE, when total
tezperature is below 180°F,

5. Use emergency cruise-back procedure.
(Pefer to "Peturn to Pase Procedure
After Envirommental Systes
Smergency - Pam-air Scoop Open” 4n
this section.)

DC_ELECTPICAL FATLURE BELOW 40,000 FEET.

In case of a complete loss of dc power
below 40,000 feet, and ac power is still
available, use the following procedure
immediately:

CAUTION
No cooling is provided for
the ram air when the es-
sential de bus out and
primary dc bus out caution
lights are on.

1. Cabin air switch - PURGE, when total
temperature is below 160°F.

2. Abort mission and use-emergency
cruise-back procedure. (Pefer to
"Retum to Base Procedure After En-
virommental System Emergency - Ra=-
air Scoop Open™ in this section.)

T.0. 18-70(X)A-1

EMEPGENCY GENFRATOP OPERATION (HYDRAULIC
SYSTEM SATISFACTOPY). e

When the emergency generator switch is
at AUTO, the emergency generator comes
on automatically if both primary gener-
ators fail, or if the No. 3 generator
fails and a bus-tie contactor is open.
(The emergency generator-on caution
light comes on when the emergency gener-
ator is engaged.)

If a failure causes the emergency gener-
ator to come on, abort mission and lower

landing gear as follows:

1. Decelerate using normal procedures
and return to base.

2. Engines L, 5 and 6 - Maintain at 99%
rpm until landing gear is down.

3. Landing gear handle - DOWN.

L. Manual e=mergency landing gear
handle - UT SYS NO. 1 before touch-
dowm.

5. If both primary generators are
inoperative, accomplish the follow-
ing®:

a. Engine shutdown and wheel brake
arming switch - Check OFF.

CAUTION
The engine shutdown and
wheel brake arming switch
must not be at ARMED in
the air.

b. Battery-inverter switch - ON.
Freak safety wire and move
battery-inverter switch to ON.

NOTE
After being energized,
the emergency battery
will require 3 to §

# Adrplane AF62-001.

a
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seconds before it will
light the battery-
inverter indicator
light.

c. Battery-inverter switch - OFF
after battery-inverter light
comes on.

NOTE

e Moving the battery-inverter
switch to OFF after emer-
gency battery is energized
stops battery until inverter
is required.

e The battery-inverter light
will go out, but the
battery remains energized.

d. Battery-inverter switch - ON
when required.

CONPLETE SLSCTRICAL FAILURE (EMFFGENCY
BATTERY OPTFATION).*

In case of a cozplete electrical fail-
ure, use the emergency battery-inverter
system as follows:

1. Abort mission and set up retumm to
hoxe base.
2. Decelerate and raise wing tips as
follows:
a. Engine shutdown and wheel
brake ar=ing switch - Check CFF.

b. Battery-inverter switch - ON.
Break safety wire and move
battery-inverter switch to ON.

NOTE
After being energized, the
emergency battery will re-
quire 3 to 5 seconds
before it will light the
battery-inverter indicator

light.

* Airplane AF62-001

c. Alternate throttle switches -
Use no more than two at a time
as required.

d, Wing tip emergency-up switch -
Hold at WING TIP UP at least 5
seconds. The wing tip
emergency-up switch must be
held at either up position at
least S seconds to ensure that
wing tips are raised to full up.

CAUTION
Do not use wing tip and
alternate throttle
switches simultaneously
because of the drain on
the battery.

3. Nose ra=p unlock handle - Pull, and
maintain speed above 300 kmots IAS
until windshield is full dowm.

L. Lower landing gear as follows:

a. Landing gear handle - DOWN.

b. Manual emergency landing gear
handle - UT SYS NO. 1 or UT STS
NO. 2.

5. Alternate throttle switches - DECR,
then centered after touchdowm.

Move all alternate throttle
switches to DECR after touchdown
and hold to retard engines to
idle, then release and check
centered.

é. Check feet off brake pedals.

Feet must be off brake pedals
before step 7 to prevent inad-
vertent application of brakes.



7. Engine shutdown and wheel brake
arming switch - ARMED,

CAUTION

Do not touch alternate
throttle switches when
arming switch is at
AFFED until engines are
to be shut down. Inad-
vertent shutdown of the
engines will cause the
loss of all hydraulic
power.

€. Apply brakes with extreme care as

only manual braking is available.

NOTE
If the brakes fail, steer
with alternate throttle
switches after moving the
engine shutdown and wheel
brake arming switch to
OFF to prevent accidently
shutting off an engine.

CAUTION
Use brakes with extresme
care as anti-skid is in-
cperative and only manual
brakes are available.

9. Alternate throttle switches - Hold
at DECR to shut down engines after
airplane is stopped and chocked.

= NOTE

The engine shutdown and
wheel brake
switch must be at APMED
before the alternate
throttle switches can
shut down the engines.

10. Accomplish normal after-shutdown
procedures,

BUS-TIE CONTACTORS OPEN.

Toe bus-tie contactors are protective
devices in the electrical systea vhich
oputoisohtethzrl.;htandh.ftprz-
mary busses and the primary generstors if
eerhjnraultaoecurinthemtel.

ROTE
When the bus-tie contactors
are open, the attitude

T.0. 1B-TO(X)A-1

director end borizontal
situstion indicators will
present erratic displays
of heading and attitude.
(Refer to "Erratic Opera-
tion of the Attitude
Director and Borizontal
Situation Indicators™ in
Section IV.)

If large unbalanced currents flow be-
tveen the geperators, the bus-tie con-
tactors will open (indicated by only the
bus-tie open caution light coming onm),
SO that each primary generator will
supply power to its respective bus. In
eddition, the contactors Open to prevent
2 good generstor from tripping off the
line because of a fault on the other
bus. If these electrical faults caused
the contactors to open, the bus-tie con-
tactor override switch should not be
used in an attempt to close the
contactors.

The contactors also open if both primary
generators go off the line because
engines 3udbanﬂmtdmorlo¢t, or
because of generator shutdown. Under
these conditions, bowever, the override
switch can be used to close the con-
tactors if eitber primary generator sub-
sequently bas been brought back om the
line. This permits the opersting
generstor to power both primary busses.

(=
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the other due to shut-
down or loss of its
engine,

If tbe contactors wvere
opened by other condi-
tions, do not use the
override swvitch as
possible loss of the re-
=aining good generstor

can result.

If the bus-tie open caution light comes
on as a result of known or suspected
electrical faults, proceed as follows:

1. Descend to below 50,000 feet, using
normal descent procedures.

If the bus-tie open caution light comes
on as a result of known genersator or
engine (3 or &) shutdown or loss, pro-
ceed as follows:

1. Descend to below 50,000 feet, using
normal descent procedures.

2. Bus-tie coptactor override switch -
3 GEN or & GEN.

After one generstor has been re-
stored, the override svitch should
be held mcmentarily at its 3 GEN
position if the No. 3 primary
generator is operating, or at the
& GEN position if the No. 5 gen-
erator is operating.

HYDRAULIC POWER SYSTEM FAILURE.

Sy=ptoms of a hydraulic power system
failure are the same for both primary
and utility hydraulic systems. Impend-
ing failure of a hydraulic system may be
indicated by low pressure readings or
pressure fluctuations. The individual
hydraulic pusp status indicators change
from green to yellow to indicate which

hydraulic pump has failed. A failed
system is indicated by the appropriate
pPressure gage reading.

PRIMARY HYDRAULIC SYSTEM FAILURE,

The primary hydraulic systems power the

following:
NO. 1 PRIMARY

NO. 2 PRIMARY

®Airplane APE2-207

Chancad 25 Turme 10AC

1/2 Elevon dual
supply

1/2 Rudder dual
supply

1/2 Canard flap
dual supply

1/2 Wing fold
dual supply

Pitch augmenta-
tion

Yaw 1 augmentation

One fuel boost
pu=p

No. 1 Cooling
loop fuel pump

Two tank 7
transfer pumps

Two tank 8
transfer pumps

One tank 5
transfer pump®

1/2 Elevon dual
supply

1/2 Rudder dual
supply

1/2 Canard flap
dual supply

1/2 Wing fold dual
supply

Roll augmentation
(primary roll tri=m)

Yaw 2 augmentation

One fuel boost
=z

No. 2 Cooling loop
fuel pump

Two tank 7 transfer
pi==ps

Two tank 8 transfer
===

One tank 5 l
transfer pump®



PARTIAL FAILURE OF PRIMARY HYDRAULIC
SYTSTEM.

In case of a partial failure of both
primary hydraulic systems, such as
fallure of one hydraulic pu=p in each
of the primary hydraulic systems, the
flight controls will respond slower than
norzal because of the reduced hydraulic
flow. Failure of two hydraulic pu=ps

in each of the primary hydraulic sys-
tems reduces control rate to 1/2 at 100
percent rpm and to 1/3 at IDLE, For
partial failure of the primary hydraulic
systems, accomplish the following:

1. Abort mission and land.

2. Keep rpn on engines with good pumps
as high as conditions permit.

3. Use minimum control movements.

L. Peduce non-essential demands on the
prizary hydraulic syste=ms.

COMPLETE FAILURE OF EITHER PRIMAPY
HYDRAULIC SYSTEM.

Failure of one primary hydraulic system
does not affect the rate capability of
the flight control system, flaps, and
wing fold. However, system power or
hinge moments are reduced by one-half
except for canard flaps and wing fold
which are operationally unaffected.
Partial flight control augrentation is
lost depending on which system has
failed. Two fuel transfer pu=ps, one
boost pump and one coocling loop fuel
pa=p will be inoverative with one pri-
mary hydraulic system failed. However,
the fuel and are not
operationally affected. If either pri-
mary hydraulic system fails, proceed as
follows:

1. Abort mission, decelerate and land.
2. Monitor good primary hydraulic

syste=.,

3. Tumn off all non-essential equip-
ment.

&. Fefrain from making abrupt control
move=ants.

#Airplans APE2-001
fAirplane APE2-207

UTILITY HYDRAULIC SYSTEM FAILURE.

The utility hydraulic systems power the

following:

NO. 1 UTILITY NO. 2 UTILITY
Standby AICS Standby AICS
Automatic and Nose ra=p
manual AICS®
Automatic AIGST
Brakes Brakes
Drag chute Drag chute
Ram air scoop Ram air scoop
Landing gear Bogie fold
(includes bogie
fold if sys No.

2 not availsble)
Landing gear Landing gear (emer-
fe-ergency manual gency manual No. 2)
Fo. 1) :
Hose vheel Landing gear (emer-
Steering gency lovering
swvitch at DOWN)
Hose wheel steer- Nose vheel steer-
ing (emergency ing (emergency
manual No. 1) lowering switch at
DOWN)
1/2 of fuel Nose wheel steering
transfer pumps (e=e manual
in tanks 1, 2, Ko. 2
k, 6L, 6r
, 1/2 of fuel trsns-
fer pumps in tanks
1, 2, &, 6L, 6a.



KO. 2 UTILITY

Emergency generator

Yaw gearing changer
(Emergency =anual
No. 2 or emergency
lowering switch at
DOWN)

For various combinations of No. 1 and
No. 2 utility hydraulic system puxd
failures, see figure 3-9.

NITROGEN SYSTEM FAILURE,

LIQUID NITROGEN SYSTEM FAILURE.

Fefer to "Tank Pressurization and Fuel
Inerting System Failure® in this sec-
tion.

GASEOUS NITPOGEN SYSTEM FAILURE.

There is no direct indication in the
crew compartment of a failure in the
three independent gaseous nitrogen
systems which pressurize and inert the
lubricating system of each accessory
drive gearbox, the engine hydraulic
systems, and the liquid coolant tank for
the landing gear and drag chute com-
partment cooling systems. Satisfactory
performance of these systems, as well as
that of the related electrical and
hydraulic power supply systeas, indi-
cates proper operation of the gasecus
nitrogen systems. (Refer to "Accessory
Drive System 0il Pressure Failure - Two
Gearboxes Simultaneously”, "Tire and/or
Drag Chute Compartment Overheat Caution

T.0. 1B-70(X)A-1

Light On", and "Engine Exhaust Kozzle
Failure” in this section.) However, a
possible indication of a failed nitrogen
system is when the accessory drive
system oil pressure caution light comes
on with engine identification lights 1
and L, 2 and 5, or 3 and 6.

NOTE
If the accessory drive
oil pressure caution
light and engine identi-
fication lights 2 and §
come one, together with the
tire and drag chute com-
partzent overbeat caution
lights, loss of nitrogen
or4ter M. % is indicated.

If a nitrogen system failure is sus-

pected as a result of malfunctions

occuring in the systems it pressurizes,

and if time and conditions permit, check
the quantity in each of the three

nitrogen bottles by means of the

gaseous nitrogen quantity indicator and
systex selector on the ground test panel

in the electronic equipment compartment.

If a related syste= fails as the result

of a suspected nitrogen systea failure,
retard the throttles of the engines of

the affected accessory drive gearboxes

to IDIE. FReduce altitude to below It
30,000 feet. If the accessory drive

system oil pressure cautica light and the I
engine identification lights go out after
altitude is reduced, the nitrogen systea
has failed. With the nitrogen systes
failed, the airplane may be flowmn at a
reduced altitude and at any thrust setting
to the destination. However if the i
lights remain on below 30,000 feet, shut
down the affected engine and refer to the
applicable system emergency procedure

in this section.

Changed 25 June 1965
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UTILITY HYDRAULIC SYSTEM FAILURES

NO. 1 UTILITY HYDRAULIC SYSTEM FAILURE.

EEEEEE -

i O EEEEE

Standby system must be used to coatrol the inlets when No. 1 utility
system fails, as the automatic and manwal syslems are inoperative.

Change inlet control to standby system - Refer to AICS emergency operation in this sectioa.
Tank No. 1 - Transfer fuel from tank to reduce fuel level to 12.000 pounds.
Engines 4. 5, and 6 - Maintain at 993 rpm until landing gear is down. =
Landing gear: _

2. Landing gear handle - DOWN. If gear lowers, proceed to step 5.)
- b. Manual emergency landing gear handle - UT SYSNO 2.*

Landing gear emergeacy lowering switch - DOWN.1

S. AMW.UmmMW«mMm.
a. Moaitor No. 2 wtility hydraulic system pumps.
b. I one pump fails, advance throttles of engines with good No 2 wtility hydraulic system

pumps to 80% rpm wntll airplane s stopped and chocked.

i I

¢ Airplane AF62-001
' Aw Arn-m [, e s 1

Figure 3-9 (Sheet 1 of 7)

Changed 25 Junc 1965
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NO. 2 UTILITY HYDRAULIC SYSTEM FAILURE.

[OClooiciol
PEESEE

!

Emergency generator will be inoperative with No.2
wtility hydraulic system failure.

IR L S

L Nose ramp miock handie - Pull and maintain airspeed above 300 knots IAS

wntil windshield is full down.
2. Tank No. 1 - Transfer fuel from tank to reduce fuel level to 12. 000 pounds.
- & Landing gear -

e Landing gear handle - DOWN.
b. Manml emergency landing gear handle - UT SYS NO L.
4. U onc primary gemeralor is inoperative. acvomplish the following-*
a. Engine shuldown and wheel brake arming swilch - Check OFF.

The cagine shutdown and wheel brake arming switch

must not be at ARMED in the air.
b. Battery-mvrerter switch - ON. on final approach.

NOTE

Emergency battery requires 3 to 3 serunds to berome
fully energized.

r. Battery-inverter switch - OFF after battery-inverter light comes on.

The battery-inverter light will go out. but the battery
remains conergized.

d. Batlery-iaverter switch - ON when reguired.

* Airplane AF62-001
[T

Figure 3-9 (Sheet 20f 7)

3.8 Changnud 25 Junc 1965
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ANY ONE NO. 2 UTILITY HYDRAULIC SYSTEM
PUMP INOPERATIVE

Eloo00le

ANY ONE NO. 2 AND ANY ONE NO.1 UTILITY
SYSTEM PUMPS INOPERATIVE

===
AND
o
< ONE PRIMARY GENERATOR INOPERATIVE
OR
EMERGENCY GENERATOR ON

| B Decelerate using normal procedures and set op return to base.

2. Elﬁm-ﬁmdxo.lniﬁtysys‘emm-mmwirp-ﬂﬂm

has landed and is stopped and chocsed.

3 mmmwmhmswmx-

4. Landing gear handle - DOWN.

LI IR

Figure 3-9 (Sheet 3ol 7)

Changed 25 June 1985



rT L

T.0. 1B-TO{X)A-1

BOTH UTILITY HYDRAULIC SYSTEMS FAILED (LANDING GEAR DOWN)

HYD PUMP STATUS

EEEEEE

THE FOLLOWING ARE INOPERATIVE:

® NOSE WHEEL STEERING
- ® WHEEL BRAKES

® DRAG CHUTE

¢ FUEL TRANSFER PUMPS IN TANKS 1.2.4. AND &
¢ UPPER BOOST PUMP

B E-umm-mﬂm
¢ Rudder travel is limited to % 3 degrees.

L Mu-mmms.mmsu4nm:emxusaw-—:
maximum thrust; use engines 2 and 5 for thrust control.
2 Ewm-dmummuua-oeaorr.uuum'

mmmammmm-ﬂmhsm-mnﬁ
3. Battery-inverter swilch - ON, before touchdown *
NOTE
mmmsnsmumwym
4. um-mm-onmmmmmm—.-

The battery-inverter light will go out, anhluqmm

s. m-mm-w“m-
6. mammmmm-&unuumpm

nmmmmmm is om. 2 large thrust loss will occur.
1. mm_md“uuﬁnm.mma“w
mummh-mwm
8. After touchdown, shutdown engines 2.4 and 5.

| B mmmummmmmm
. Shutdown remaining engines as required. N

* Atrplane AF82-001 S
Figure 3-9 (Sheet 4 of 7)

Changed 25 Junc 1965
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ANY TWO NO. 2 UTILITY HYDRAULIC SYSTEM CED ANY TWO NO. 2 AND ANY ONE NO.1 UTILITY

PUMPS INOPERATIVE HYDRAULIC SYSTEM PUMPS INOPERATIVE

T.0. IB-TAX)A-1

HYD PUMP STATUS
'qo—ﬂ-l

ONE PRIMARY GENERATOR INOPERATIVE
OR
EMERGENCY GENERATOR ON

mmmbm:we--aﬂermhﬁemrmmn&nh
this section.

Use of standby system is a precautionary measure.
Decelerate using normal procedures and set up return o base.

Engine with good No.2 utility system pump - Maintain at 1005 rpm until inlets
are secured.

Engine with good No.2 wtility system pump - Maintain at or above 90% rpm wntil
airplane has landed and is stopped and chocked.

Manul emergency landing gear handle - UTSYSNO L
Landing gear handie - DOWN.

Figure 3-9 (Sheet Sof 7)

Changed 25 June 1965

Bl i- a0
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mmmzmmmm.lmmumm PUMPS INOPERATIVE.

ONE PRIMARY GENERATOR INOPERATIVE
OR
EMERGENCY GENERATOR ON

L Mmmnmm-nﬁamm emergeacy
coperation in this section,

i Du:dm*.mpmcdwuﬂntnruuibhu.

E 8 mmwmzmmm-mm 80% rpm wntil
airplane has landed and is stopped and chocked.

li_lmhﬂumm-wmml.
5. Landing gear handie - DOWN.

Y- 1-58- 18

Figure 3-9 (Sheet 8of 7)

"m Manaed S » v —
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- ANY ONE NO. 2 PUMP AND NO. 1 UTILITY HYDRAULIC SYSTEM INOPERATIVE.

- [Dcololoiole
“{ciogioioio

ONE PRIMARY GENERATOR INOPERATIVE
OR
EMERGENCY GENERATOR ON

Standliy system must be used to control the inlets when No.1 utility
sysiem fails, as-the autonatic 2nd mamual svstems are inoperative.

| Mmummmmem-ﬂdﬂmauxmmmhhmm.
2. Tank No. 1 - Transfer fuel from tank to reduce fuel level o 12. 000 pounds.
3. Engices with guod No. 2 wtility system pumps - Maintain at 100 ; rpm until inlets are secured.
4. Emergency generator swiltch - OFF. just prior lo gear extension.
S. Landing gear:

a. Landing gear handle - DOWN. [ gear lowers. proceed lo step 6.

b. Manual emergency landing gear handle - UTSYSNO 2. *

Landing gear emergenacy lowering switch - DOWN.

6. Emergency geacrator swilch - AUTO, afler gear is down.

7. Engines with good No. 2 wtility system pumps - Maintain at 80 rpm wntil airpiane has
landed and s stopped and chocked.

: * Airplane AF62-001
Ml t Airplane AF§2-207 IS

Figure 3-9 (Sheet Tol 7)

Changed 25 Junc 1965 3-82C/3-62D
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ELIGHT CONTROL SYSTEM FAILURE.

PRIMARY HYDRAULIC SYSTEM FATLURE.

Refer to "Hydraulic Power Syste=
Fallure® in this section.

WARNING
If complete hydraulic
failure occurs, contreol
of the airplane is im-
possible and the crew
must eject. An attempt
should be made, however,
to reach a lower alti-
tude and a suitable
ejection area before
ejection.

NO. 1 OF NO, 2 PRIMARY HYDRAULIC SYST=M
FAILURE.

NOTE 2

® If No. 1 primary hydraulic
system fails, pitch aug-
mentation, and No. 1 yaw
augnentation are inooera-
tive.

e If No. 2 primary hydraulic
syste= fails, roll aug-
mentation, orimary roll
trim, and No. 2 yaw aug-
mentation are inoperative.

1. Abort mission and land.
2. Monitor the good primary hydraulic

system,
3. Use minimm control movements.
L. Decelerate to subsonic speed.

ONE OR MORE PUMPS FAILED IN EACH PRIMARY
HYDRAULIC SYSTEM,

For partial failure in each primary
hydraulic systems, accomplish the
following:

1. Abort mission and land.

2. Keep rp= on engines with good pumps
as high as conditions permit.

3. Use minimum control movements.

L. Reduce non-essential demands on the
prizary hydraulic syste=ms.

FLIGHT CONTROL ARTIFICIAL-FEEL SYSTEM
FATLURE,

Artificial-feel fallure is indicated by
an increase or decrease of control
forces which causes overcontrolling, and
poor control centering. If an
artificial-feel failure occurs:

A1l augmentation is lost if the right
primary ac bus fails. The pitch and
roll channels of the flight augmentation
control system (FACS) have an automatic
disengage feature. The yaw channels,

however, can only be manually disen-
gaged.

CAUTION
If oscillation of the air-
plane occurs, manually
disengage the FACS.

Augmentstion system disengagement or
failure is indicated by illumination of

363



e

the applicable augmentation system e Primary pitch trim is in-
caution light and by reduced damping of operative whenever pitch
the airplane. augzentation power is
lost.
NOTE
Failure of the No. 1 pri-
mary hydraulic system BUNAWAY PITCH TRIM,
centers the pitch augmen-
tation system and locks In case of runaway pitch trim, the
the No. 1 yaw augmenta- following procedures should be used:
tion system. Roll
augmentation is centered 1. Apply force necessary to hold con-
and the No. 2 yaw aug- trol column. .
mentation system is 2. Standby trim pitch switch (center
locked if the No. 2 console) - As required.
primary hydranlic syste=
fails. NOTE
Use of the standby trim
When an augmentation system caution pitch switch automati-
light comes on: cally disengages the
primary pitch trim sys-
1. Applicable augmentation power tem.
switch - Recycle ON.
2. Augmentation engage button - After CAUTION
3 minutes, push during trimmed 1-C Do not attempt to use
fNight. the primary pitch trim
if a =alfunction exists
NOTE in the primary pitch
Haiting three minutes trim system.
before attempting re-
engagenent of the aug- 3. Standby pitch tri.-u-ingsuitch
mentation system permits (left conscle) -
the augmentation syste=
differential servos to NOTE
return to a neutral When the standby pitch
position. This will tri= arming switch is
prevent any viclent moved to OFF, the pri-
maneuvers when the mary triz pitch switch
augmentation syste= is circuit is re-engaged

3. Augmentation caution lights - Check. overative.
a. If light remains out, augmenta-
tion has re-engaged, a. If runawvay pitch trim stops, use
b. If light remains on, or comes prizmary trim pitch switch as re-
back on (no electrical or quired.

hydraulic failure) the particular
augmentation system has failed,

TRIM FATLURE,

(>
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L. Standby pitch trim arming switch
(left console) - ALT ARMED.

NOTE
With the standby pitch
trizm arming switch at
ALT ARMED or OFF, pitch
trim control is not
available from the trim
button on the capsule
emergency descent con-
trol grip, and the
mission should be
aborted.

5. Standby trim pitch switch (center
console) - Use to retrim until tria
is stabilized.

a. If runaway pitch trim reoccurs,
move standby pitch trim arming

A flaps-up landing should be planned if
the runaway trim has required the use
of push force on the control wheel,
because the trim change caused by
lowering the flaps is nose-up and will
increase the push force required. If
pull force results from runaway trim,
flaps should be used. (Refer to "Take-
off and Landing Emergencies”™ in this
section for flaps-up landing procedure.)

LATERAL BOBWEIGHT PAILURE.®

If the lateral bobweight fails to unlock,
as indicated by excessive negative
dihedral effect or by the latersl bob-
weight indicator, do mot exceed Mach 2.6.
If the lateral bobweight fails to lock,
as indicated by the indicater or by
marginal directional damping, descend
at minimum practical speed. Do not
exceed Mach 0.7 below 20,000 fest.

CANARD FLAP PRESSURE CAUTION LIGHT ON.

If the canard flap pressure cavtion
light comes on:

1. Flap handle - Check UP.
2. Airspeed - Reduce to below 270 knots
IAS

* Adrplane AF62-001

Changed 25 June 1965

3. Abort mission and land flaps up with
approach speed increased 10 knots
m.

CANARD FLAP SYSTEM FMERGENCY OPERATION.

There is no exergency system for opera-

tips (excessive roll),
irmediately move wing
tip positicn selector
switch to UP in an
attempt to retum wing
tips to full-up posi-
tion.

e If an asymmetric wing
tip position occurs
and both tips camnot
be raised by emergency

res, the raised

wing tip should be
lowered to the position
that provides a symmet-
rical configuration. A
landing can be attemplted
with both wing tips half
down. (Refer to "Emer-
gency Procedures With
Wing Tips Half Down™ in
this section.)

I:-bmtattm;hnﬂng
with asymmetric wing tips,

3-65
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3.
L.
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as unsafe flight
characteristics will
be encounterad at low

speads.

Wing tip position selector switch -

Check UP,

Wing tip fold mode switch - ALTR.

a. If wing tips raise, do only

b. If wing tips do not raise, pro-
ceed to step 3.

Wing tip emergency-up syste= reset

switch - Check OFF.

Si=ultanecusly hold wing tip

ezergency-up power selector switch

each of the following positions for

about 5 seconds.

a. Wing tip emergency-up power
selector switch - ESSENTIAL BUS
or PRIMARY BUS.

b..Wing tip emergency-up switch -
Either WING TIP UP positiom.

c. If wing tips do not raise, try
all combinaticns, holding each
for about 5 seconds.

NOTE
Once the tips have been

# Adrplane AF62-001

7‘

RRERES
L E&agf
H

Wing tip emergency-up switch - Hold
at either EING TIP UP position for
about 5 seconds.

After wing tips are full up,

battery-inverter switch#® - OFF, until

further use is required.

tips are not in transit and the
sition indicator shows barber
essential ac bus is normal,
may be hunting (moving wp
) near the selected

i
%
E:

!
|
]
:

E
|
:
5
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L. After wing tips are in the full up
position and before
sizultanecusly hold the follmd.ng
switches at the positicns indicated
for about 5 seconds.

a. Wing tip emergency-up power
selector switch - Hold at either
ESSENTIAL BUS or PRIMARY BUS
position.

b. Wing tip emergency-up switch -
Hold at either WING TIP UP
position.

c. If tip emergency syste= not-
reset caution light remains out,
try all combinations of pre-
ceeding steps a and b for about
S seconds each.

EMERGENCY PROCEDURES WITH WING TIPS
HALF DOWN.

If the wing tips are lowered to the
one-half position and cannot be re-
positioned to full up, a landing is
possible. Stabilized subscnic flight
can be maintained at any speed with the
tips at the one-half position. With
the wing tips in one-half position, the
landing should be planned using a flat
fast approach. (A high touchdown speed
is required even at the lightest gross
weights to keep the tips from contact-
ing the ground.) Only two-thirds normal
elevon control is available since the
outer two elevon segzents are "locked
out” whan the tips are nmot fully up.
The high pattern speeds required will
tend to counteract the reduced elevon
control. If a landing is required with
the wing tips half down, use the follow-
ing procedure:

1. Reduce weight.
Burn off all fuel above that re-
quired for at least cne approach
and go-around pattern.
2. Set up & heavy-weight flaps-down
landing pattern with touchdown
spesd at maximmm tire limit speed.

3. Lower nose gear as quickly as pos-
sible after main gear touchdown to
increase wing tip clearance.

L. Follow nor=al stopping procedure.

EMERCENCY PROCEDURES WITH WING TIPS
FULL DOWN.

WARNING
Iff.h-v.l.ngtipo fully
down and cannot bon.iud,
all.ndingmt be at-

1t

If the wing tips cannot be raised from
full down, and fuel and time permit,
the following procedure is recommended:

1. Manually control fuel sequence to
obtain most forward CG.

2. Loiter at about 35,000 feet and 450
knots IAS until ready to eject.

3. Adrspeed - Reduce as low as possible.

k. Eject.

LANDING GEAR EMERGENCY OPERATION.

If the landing gear warning light (in
t.hehndinggurhmdl-bot)mun

during flight, proceed as follows:
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LANDING GEAR EMERGENCY LOWERING.

NOTE
There is no mechanical
means of lowering the
landing gear.

In case of a malfunction of the nor=al
landing gear system, and the gear fails
to extend and lock down after the land-
ing gear handle is moved to DOWN, use

the following procedure:

1. Have chase plane check gear con-
figuration. Leave handle at DOWN.

2. Utility hydraulic system pressure
gages - Check.

a. If failure exists, refer to
"Hydraulic Power System Failure"
in this section.

b. If No. 2 utility system is
pressurized, proceed to step 3.

3. Landing gear emergency lowering
switch - DOWN.
L. Manual emergency landing gear

handle - UT SYS NO. 1.

5. Manual emergency landing gear

handle - UT SYS NO. 2.

AUTOMATIC BRAKING SYSTEM FATLURE.

If the brake control caution light
comes on, leave the vheel brake control
switch at AUTOMATIC and use rapid on
and off technique for braking. If
deceleration is not felt, release the
pedals and move the wheel brake control
swvitch to MANUAL and use same on-and-
off technique for braking. Be careful
not to skid the tires, as skid protec-
tion is not available vhen at MANUAL
and may not be available when at
AUTOMATIC,

CAUTION
Apply manual braking with
extreme care to prevent
destruction of the tires.

NOSE WERL STEFRIMC STSTEN FATUIRE.
If the nose wheels fail to follow the

rudder pedals, proceed as follows:

If nose steering
5 wheel

fails (disengages) at
ground speeds above 30

knots, do not attempt to
re-engage until at a safe
tax speed as the dis-
engagezent may have been
caused by a hard-over

signal,

1. Sose vheel steering engage switch -

steering if it has disengaged.

2. Landing gear exmergency lowering
switch - DOWN, if Fo. 1 utility
system failed,

Move landing gear emergency
lowering switch to DOWN to provide
Fo. 2 utility hydraulic systea
pressure for nose vheel steering.

3. If hard-over signal occurs vhen

TIRE AND/OR DRAG CHUTE COMPARTMENT OVER-

HEAT CAUTION LIGHT ON.

Tire or drag chute overheating could be
caused by a fire in either compartaent
or a failure of the following systems:
® Cooling fuel loop syste=.
“ gear and

Changed 25 June 1965
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2. Airspeed - Reduce umtil light goes
out, or to below gear-down limit
airspeed.

a. If caution lights go out,
continue flight below Mach 1.5.

CAUTION
When the drag chute com-
partzent overheat caution
light comes on, assume
that the drag chutes are
dazaged.

b. If tire overheat caution light

and leave gear extended ten
minutes to cool the tires. If
possible, have chase plane check
wheel wells for indications of
fire. If fire is confirmed,
leave gear extended and retum
to base. £

WINDSHIELD NOSE RAMP SRGENCY OPERA-
TION

—_—
——

If the windshield nose ramp camnot be
raised, the range is reduced but it is
still possible to fly at supersonic
speeds; and the mission requirements
other than range are not affected.

CAUTION
“Sustained operstion above
Mach 2.5 with the wind-
shield down causes
deterioration of the
irner windshield glass
edge attachment bonds
and inner layer.

WINDSHIELD NOSE RAMP EMERGENCY LOWERING.

If the nose ra=mp fails to lower when
the windshield nose ramp switch is
moved to DUWN, proceed as follows:

o Loss of hydraulic pres-
sure does not affect the

e The windshield nose ramp
camnot be raised after
the emergency release
handle has been pulled.

1. Nose razp switch - Recycle.
2. Nose ramp unlock handle - Pull above
300 imots IAS.
To ensure full engagement of
windshield downlock, the handle
must be pulled at speeds above
300 Imots IAS.

CENTRAL AIR DATA SYSTEM FATLURE.

A central air data system failure is
indicated by the air data and set
nozzle altitude caution lights coming
on, and/or different readings between
the standby and vertical scale indi-
cators.

Nlu=ination of the air data caution
light indicates only electrical failure
or failure of the altitude monitor
circuit, and does not necessarily indi-
cate a failure in the IAS, Mach, or
altitude rate portions of the central
air data system. The following airplane
and engine are affected, but not
necessarily lost:

e Anticollision lights

¢ Engine rpm lock-up

e Engine nozzle controls

e Altitude/vertical velocity indi-

cators

@ Airspeed-Mach mmber indicators

e Flight augmentation control system

o Flight director coaputer
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the simultaneous failure
of the secondary exhaust
nozzles of the six engines.

(=

e Auxiliary gyro platform system
e Landing gear waming system
l e Air induction control system®

CAUTION 3. Standby altimeters and airspeed in-
The central air data dicators - Cross check with vertical
system ground test panel scale indicators.
should not be used in L. Decelerste and manuslly compute
fNight. If used, false Mach.

conditions will be in-
troduced to the central NOTE

air data system which
will affect other air-

plane systems,

For Airplane APE2-207, if
the air induction control
systez is being operated

in the automatic mode, the
throat Mach scbhedule in-
dicator readings can be
used to determine airplane

NOTE
The air induction control
systea for Airplane APGR-

207 bas its own local Mach.
Mach sensing system; there-
fore, central air data eys- S. If all vertical seale indicators :

tem failure will not affect
cator presentations on this a. Speed stability switch - Check
airplane. oFT.

If air data and set nozzle altitude b. Engine rpm lockup svitch -

(except angle of attack and G)

caution lights coze on: RELEASE below Mach 1.5. i
c. Landing gear wvarning umreliable.
NOTE
® When the central air data ENVIRORMENTAL SYSTEMS EMERGENCY d
syste= (CADS) fails, the OPERATION.
e

CADS monitor puts the
flight augmentation con-
trol system on fixed
gains,
¢ The bypass door cpan
-caution lights will be

LOSS OF CABIN PRESSURE.

Cabin pressurization loss is indicated ]
by the cabin pressure altimeter, cabin
over 10,000 feet cautiom light coming

inoperstive. on, cabin flood flow cauticm light
= e inlet control to memmal 1f at mr@?(lﬁoo;.:\lm:ﬁ?m
St on. If the cabin over 52,000 feet
a. Bypass vheels - Both aft toward varning light comes cm, the crev must
OPEN as required to position and encapsulate immediately (unless vearing

pressure suit) and decelerate and
descend as required. Use the following

procedures.
CABIN OVER 10,000 FEET CAUTION LIGET ON. l

maintain shocks in crosshatch.
b. Throat vbheels - Both aft toward
DECR to maintain throat at Mach
0.2 less than airplane Mach.
c. Both throat Mach schedule mode
swvitches - MAN.
2. Secondary exhaust nozzle atandby 1. Oxygen masks on or face plece
pressure knob - To airplane altitude. closed.

CAUTION 2. Cabin air switch - Hold at REPRES-

i i Rk 2ol eadl $0 Hold switch until cabin altitude
is below 26,500 feet and release
to OFF. If cabin altitude does
not decrease, proceed to step 3.

*Airplane AFG2-001.
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3. Bleed air leak override switch -
OPEN, if engines 2, 3, &, and 5 are
below 85T% rpm. Proceed to step k.

CAUTION
The OPEN position of the
bleed air svitch over-
rides the bleed air leak
detection systea in the
environmental cootrol
equipment compartment and
opens a valve to supply
compressor bleed air
(from engines 2, 3, &, and
5) to the environmental
system. As a result,
operation of these engines
sbove 87% rpm at this time
may cause excessive bleed

bleed air swvitch is at _
OFEN and rpa of engines
2, 3, hn and 5 must be
increased above 3?"; re-
tum swvitch to AUTO or
CLOSE before advancing
throttles. This will
prevent potential damage
to units in the environ-
mental control equipement
compartaent.

k. Cabin air svitch - Eold at
FEPRESSURE.

Bold switch until cabin altitude
is below 26,500 feet and release
to OFF. If cabin altitude does not

decrease, proceed to step 5.

5. Crew air shutoff bandle - Pull up.
6. If electronic equipment compartment
overheat cautiom light comes on,

cabin air svitch - PURGE.

7. Decelerste and descend at 500 mots
IAS minimm to an altitude not re-
quiring pressurization.

8. Return to base with ra=m air scoop

electronic equipment air overheat
caution light coming on, or excessive
tezperature rise indication on the
electronic equipment air temperature
gage) with cabin pressure normal and
airflow from the cabin air outlets, use
the following steps, in order, until the
situation is corrected:

1. Emergency beat exchanger vater
swvitch - ON.

2. Awcddliary cocling switch - ON.
a. If caution light stays on, or
temperature does not decrease in
30 seconds, proceed to step L.
3. Crew air shutoff handle - Pull up if
crew air texperature is excessive.
4. If below 40,000 feet, Freon tem-
perature controller reset button -
g:us if compressor lockout light is .

NOT=
The compressor reset buttom
and lockout light are on the
Freon temperature controller
in the electronic equipment
compartment.

5. Emergency deceleration and descent.
6. When subsonic:

a. Cabin air switch - PURCE.

b. Refrigeration switch - OFF.
7. Crew air shutoff handle - Push dowm.

EXCESSIVE CABIN TEMPERATURE.

In case of excessive cabin temperature
with the electronic equipment air cover-
heat caution light off and the elec-
tronic equipment air temperature gage
below 70°F, use the steps, in
order, until the situation is corrected:

1. Cabin temperature knob - COLD. il

2. Cabin temperature selector switch -
MANUAL,

3. Cabin temperature selector switch -
CFF.

k. Crew air shutoff handle - Pull or
ad just.

5. Decelerate and descend, if required.
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LOSS OF CABIN AIFFLOW.

If stoppage of the recirculation air

occurs, as indicated by lack of airflow
from the crew air outlets and electronic
equipment overheat light coming on, use

the following steps in order, until the
situation is corrected.

1. Air recirculating fan thermal pro-
tection override switch - OVERRIDE.
If no air, proceed to step 2.

2. Cabin air swvitch - PURGE.

3. Make emergency descent and returm to
base at subsonic speed.

YINDSHIELD ICING AND FOGGING.
In case of windshield icing or fogging,

use the following steps in order umtil
the situation is corrected:

1. Engines 2, 3, L, and 5 - Above 90%
rp, and climb to 35,000 feet.

2. Windshield anti-ice and rain removal
switches - ON.

3. Cabin temperature knob - Towards
HOT.

L. Crew air shutoff handle - Push in.

5. Cabin temperature selector switch -
MANUAL.

6. Pitot heater switch - Check ON.

7. Make slow descent, keeping engines
2, 3, L, and 5 at 0% rpm.

RETURN “TO BASE PROCEDURE AFTER

ENVIRONMMENTAL SYSTEM EMERGENCY - PAM-AIR

SCOOP OFEN. :
If retum to base is required because of

1. Adrspeed and altitude - Maintain 0.9
to 0.95 Mach between 25,000 and
35,000 feet.

NOTE
e If these speeds and alti-
tudes are imprectical,
cruise within the follow-
ing alternates: sea level
to 35,000 feet and 310 to
£10 knots IAS.

T.0. 1B-70(X)A-1

e With awciliary cooling
switch at AMMONIA EMER OFF

or both dc bus out caution
lights on, maintain total
terperature less than

30°F. This may require
a lower Mach number.

2. Cabin temperature kmod - Adjust.
If no change in temperature
cccurs when adjusting the cabin
tezperature kmot, there will be
no windshield anti-ice and rain
renoval air available during
landing.

3. Electronic equipment air temperature
gage - Check below 60°F. If
marginal, cruise-back should be at

about 35,000 fest.

NOTE
Electronic equipment air
overheat caution light
is inoperative if PURCE
position of cabin air
switch is selected (ra=-
air scoop open).

L. Armonia quantity gage - Check. If
ammonia is low, favor high side of
altitude band.

The minimm amount of azmonia re-
quired for final descent and
landing, when over the field, is

Changed 25 June 1065
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6. Final descent - Start before the

following:

a. Amonia quantity reaches 150
pounds,

b. Water quantity reaches 600
pounds.

AFPROACH AND LANDING - RAM-AIR SCOOP
OPEN.

If an in-Might emergency has made it
necessary to use emergency ram-air,
accomplish the following, and land with
the scoop open.

1. Crew air shutoff handle - Pull up.
2. Mrspeed - Maintain 240 knots IAS
mini=ue until final approach.

DURING LANDING ROLL - RAM-ATR SCOOP OPEN.

If an in-fight emergency has made it
necessary to use emergency ra=-air,
accozplish the following during the
landing roll:

1. Auxiliary cooling switch - Check ON.
(If a=monia odor is excessive, move
switch to AMMONIA EMER OFF.)

2. Refrigeration switch - OFF.

3. Ar recirculating fan switch - Check
ON. (OFF if a=monia supply de-
pleted or both dc bus out caution

Changed 25 June 1965

OXYGEN SYSTEM EMERGENCY OPERATION.

If there are syzptoms of hypoxia or other
signs of insufficient oxygen, cnme or
more of the following procedures should
be used until uu-factor_y conditions

are obtained:

1. Check all hose comnecticns.

2. Check fit of oxygen mask or face
piece.

5 7 mwmactmtor knob
("green apple®) - Pull

4. Manually encapsulate and remove mask

5 nm'unu’immm
.mum“tiuumumuo.

LOSS OF HATCH DURING FLIGHT.

If an escape hatch is lost:
1. Cabin air switch - PURGE.

CAUTION AND WARNING LIGHTS.
E—————— ——————

A list of the placard-type caution and
warning lights with corresponding condi-
tions and actions is shown in figure
3-10.

ABEREVIATED CHECKLIST,

The abbreviated checklist is in
T.o- n‘m{x)l-ml.

3-13
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CAUTION AND WARNING LIGHTS

LIGHT CONDITION ACTION

BAILOUT Pilot pushed ballowt button.

Pilot actumated encapsulate caution >
ENCAPSULATE light switch or encapsulated. ¢ Handgrips - Raise.

CREW
ENCAPSULATED | CoPiotescapsuiated. 000 | e - - - =
Cabin alr switch - PURGE.
CABIN OVER 42000 | Cabis altitude exceeds 42,000 feet. ® Start descent (400 KIAS minimum).
Withowt pressure suit, encapsalate.
— Fire and/or overheat in accessory Adjust inlets as required.
drive system or engine compartment. e Refer to applicable procedure on
Page 3-16A.
Nose wheel steering is engaged and
NOSE STEER ON hydralic presswreisavailable. @ | 4 202— T T — = - =
CABOVER ¢ | c.ne antitude exceeds 10,000 feet. ® Refer to applicable precedure
e on page 3-70.
e Decelerate using normal
#3 or #4 ENG Corresponding primary generator procedures and return 1o
GEN OUT inoperative . base.
e Refer to applicable procedure on page
3-53 for landing.
ESSENTIAL 2 * Descend below 50, 000 feet
DC BUS OUT Essential dc bus inoperative. - g
* Decelerate using normal
EMER GEN Emergency geaeralor powering procedures and returs (o base.
- essestial busses. ® Refer to applicable procedwre on
page 3-54 for landing.
: o Decelerate and descend (400 KIAS
CABIN Ram-air scoop is opea and air minimom).
10w recirculating fans are inoperative. e Refer to applicable procedwre ca Page
3-70.
PRIMARY Cabin goes to 40, 000 feet. ® AICS® - Go to MAN.
DCB Ram-air scoop opens. ¢ Secondary exhaust nozzle standby
o s Refrigeration system and vertical scale pressure knob - Alrplane altitude.
indicators (except angle-ol-atiack and
glmmmr.lnl mﬁf @ ogudb;mmdmm-
NOZ ALY AICS®, primary pitch trim, TACAN g
Lights alsc gﬂmﬂsmm ® Decelerate (400 KIAS minimum),
come on) Flight augmentation control system and manwually compute Mach.*
A gut. * Cabin air switch - Leave at OFF -
Engine rpm locked up. or PURGE.
@ Crew air shutofl handle - Pull.
BUS TIE Right and left primary busses and ® Refer to applicable procedure on page
OPEN generators are separated. 31.58.
*Alrplane AF62-001 T

- Changed 25 June 1965
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LIGHT CONDITION ACTION
® Emergency heal exchanger waler
switch - ON.
High inlet air temperature or low e Acxiliary cooling switch - ON U
ovst:mr “"“"'I'"‘I"”“"""’"" light not off in 30 seconds.
S e Reler to applicable procedure on
page 3-TL
® Decelerate to Mach L S or less.
CHUTE . to ;
OVERHEAT Drag chute compartment overheated. lteferL‘:phnue procedare on
o Decelerate and descend.
#lor #2 COOLING ® Land at home base
FUSL PUMP Inoperative pump. as soon as
¢ Recycle augmentation power switch
to ON.
ROLL AUG Roll and primary roll trim inoperative. ¢ Wait J minutes.
e [n level trimmed flight, push
engage button.
i le
AN :rll.‘- : Yaw augmentation is reduced ,wmwmmm
YAW AUG 2 to V2 authority. ® Press engage bullca.
Water below 2500 pounds ® Decelerate io subsonic speed.
WATER or ammonia below 250 pounds. ® Make final descent before water reaches
AMMONIA I quantities are all right. 600 pounds and ammonia reaches 150
“mmmﬂhb'. pounds.
® Decelerate to Mach 1.5 or less.
® Refer to applicable procedure on
“TIRE s
- Tires overheated (whea gear ) 383
® Recycle augmentation power switch
to ON.
PITCH AUG Pitch augmentation inoperative. * Wait 3 minctes.
e In level trimmed [light, push
engage bution.
ARMED Engine overspeed available. e Disarm after take-off.
= ¢ Adjest inlets as required.
ENGINE Engine oll pressure low. o Reler to applicable procedwre oa
OIL PRESS page 3-43.
AGPS On the ground, auxiliary gyreo o Auxiliary gyro platform
ALIGNING piatforz ls aligning. switch - Check at OPERATE.
Manml braking selected or malfunction @ Brake within extreme caution.
e e ot e B ® Switch to MANUAL If brakes are
protection may be lost. maperative.

Figure 3-10

BT l=ls-lay

(Sheet 20l 4)
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CONDITION

ACTION

LH or RH BYPASS

Bypass doors not closed below
Mach 0.4 and 8,000 [eet.

® Standby system selector swilch -
PRIMARY.

e Bypass standby switches - CLOSE.

DOOR OPEN
= e Reler o applicable procedure on
page J-46F.
LH or RH Low [reguency pressure [luctuatioas. ¢ Refer to applicable procedure oa
BUZZ Inlet is westarted above Mach 2.0. page 3-46G.
LH or RH . e Reler to applicable procedure oa
UNSTART Normal shock wave expelled [rom inlet. 348G
A Alr start ignition Is ca. e Alr start switch - OFF if not in use.
Low accessory drive system oll ® Adjust ialet as required.
ADS pressure for engine Indicated. e Refer to applicable procedure on
page 3-43.
SUMP
FUEL LOW Sump tank fuel level below 21,000 pounds. o Manmlily transfer fuel or land.
¢ Empty tank pumps - OFF.
FUEL Nitrogen quantity or pressure low. ® Descend to 40,000 feet.
INERTING e Refer to applicable procedure ca
page 3-53.
@ Throat Mach schedule standby swilch® -
— DECR.
LH or RE THROAT | Throat pasel less than ® AICS mode switch - STBY
below Mach 1.5% (1.41). 2
g , ) e Throat Mach schedule switch T - DCR.
e Abort mission and land at home base.
e Master caution light - Push.
m"‘“ """rmlml aystem fas e If AICS COOL light stays on, refer io

applicable procedure on page 3-46Q -

RH or LH THROAT
INDICATOR

® Maintain stabilized level fight.

e Refer to applicable procedure oo
pPage 3-4EE.

LH or RH SHOCK
AFT

With started inlet, shock wave aft of
predetermined limit.

¢ Refer to applicable procedure on
page 3-46G.

Bypass doors not fully closed below
Mach 0.7.

® AICS mode - STBY
e Bypass-Up wntil light goes out

LOGLT (Landing light system texporarily e
EXTENDED tnoperative).
FLAP Canard flaps not powered up by both ® Raduce alrspeed lo below 270 KIAS
PRESS hydraulic systems. ¢ Make Naps-up landing.
Pressure in environmental control
A::.EED . is 3 pai Ogl,udmmlmﬂﬂetﬂﬂ-
‘m (:..ﬂ. - m:
*Alrplane AFS83-001
ftAlrplane AFS2-207 [SESENEE.

Figure 3-10 (Sheet 3ol §)

Changed 25 June 1963
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LIGHT CONDITION ACTION
AICS * - Go to MAN.
=: Secondary exhaust nozzie standby
AIR DATA Awvtomatic AICS unreiiable.

(SET NOZ ALT Light
2lso comes on!

Nozzle area pressure signal failed. area
on standby.

Flight augmentalion coatrol
system oa [ixed gaun.

pressure imob - Set lo airplane
altitude

Standby airspeed and altimeter -
Crosscheck.

Decelerate and manually compute Mach .

Reler to applicable procedure on
page 3-63.

SET
NOZ ALT

Nozzle area pressure signal
failed, area on standby.

Secondary exhaust nozzle standby
pressure imob - Set o airplane
altitude.

VIBRATION HIGH *
VIB HI LIGHTs t

Engine and/or accessory drive
system vibration over 50 perceat.

Adjust inlet - As required.

Refer to applicable procedure on
page 3-46A. .

COOL MALF

Instrumentation cooling malfunctioning.

If COOL MALF light does not go
out in 30 seconds. select system
not on.

If bath sastcms out after 2 minutes.
master switch-OFF: decelerate to
Mach 1.8 or less.

Instrumentation master switch OFF.
or loss of power.

Master swilch - ON.

Push restart button for 120
seconds ol emergency data if
required.

If both systems out after 2 minutes.
masler swilch-OFF: decelerate to
Mach 1.8 or less.

Light imwperalive

* Airplane AF62-001
t Airptane AFS2-207

Figure 3-10  (Sheet 4 of 4)
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TABLE OF CONTENTS PAGE
Environmental Syste=s . . . . « . « L-1

Electronic Equipment Cooling
s”’tﬂ....-..-c...-.&‘l;

ENVIRONMENTAL SYSTEMS.

AIR CONDITIONING AND PRESSURIZATION
SYSTEN.

Bot engine cozpressor air (1170°F maxi-
mm), extracted from the final stage of
engines Bo. 2, 3, §, and 5, 1is used for
pressurization, ventilation, beating,
rain resowval, anti-icing, driving the
Freon compressor of the refrigeration
systems, powering mneumatic cozponents,
and coo eavirommental control com-
ponents. a&cnmh-l.) An auxiliary
cooling and pressurization syste= aug-
ments the Freon refrigerstion system, and
bhas a retractable ram-air scoop atop the
forvard fuselage that operates manually
or automatically to supply ra= air for

armed by switches ia the crev compertment.

The engine corpressor bleed air is
collected in a single duct which passes

Changed 25 June 1965

PAGE

Oxygen Systeas . . . . . i e et L-28

Navigation Equipment . . . . . . . .A4-31
Single-point Pressure

Refueling System = = . &« = & « = » L-L7

Flight Test Instrumentation . . . .A-49

Miscellanecus Equipment . . . . . .5-5&

air (250° F maximm at sea level)

The high-temperature air branch goes to
& crev compartment air-to-air beater and

ing valve and shutoff valve. (The air
for eitber right or left windshield can
be shut off as desired.)

The air for the low tezperature branch

tezperature of the hot engine bleed air
by using its heat to boil water. The
stean formed is vented overboard. The
low-temperature air is used to cool
environmental control system components,
pressurize the water tanks, pressurize
the secondary pressurization syste=
(entrance door and escape hatch seals),
axd provide pressurization and ventila-
tion for the crew compartment and
electronic equipment compartment. The
pressurization system maintains en 8000-
foot altitude cabin when above this alti-
tude. (See figure §-2.) Air fro= the
low-tesperature branch is mixed with
engine bleed air that bypasses the bleed
air heat exchanger to provide moderate
tezperature air for the moderate
tezperature branch.
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SYSTEMS rmaotA Gy

}~ TEMPERATURE PROBES 10
ENVIRONMENTAL
CONTROL EQUIPMENT

—0 TEMPERATURE SENSING DULB COOLING
[F5 WATER LEVEL CONTROL - \
VALVE
- WATER DRAIN VALVE
OPERATED)
S PRESSURE RELIEF VALVE
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4. SHUTOFF VALVE }| LB WATER
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@ PRESSURE REGULATING VALVE[] VALVES : FILL AND (=
O PRESSURE SENSOR v
>
TO
DOOR AND _
HATCH SEALS EMERGENCY
BYPASS
— i WATER PUMP
- - TO
— : COOLING FUEL
LOW-FLOW WATER SHUTOFF HIGH-FLOW CABDN AR LOOP SYSTEM *
AND DRAIN WATER swrrcn  CABIN FLOOD FLOW E
VALVE SHUTOFF CAUTION LIGHT ‘
_— VALVES | T I
t = AMMONIAY 7
EMERGENCY RAM-AIR smutorFs. B
LOW-FLOW ' VALVES 4 E
VALVE — 7227 ¥
EMERGENCY Z 7 7
AR = ——4=1 1
A ’ 7
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AIR OVERHEAT SWITCH FAN SWITCEES . e e
CAUTION LIGHT == z = CimmuF
0§ S m AUXILTARY : VALVE
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CABIN PRESSURE SCHEDULE
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The moderate tezperature air branch pro-

vides airflov for the steaz ejector of a
] flash water tank and drives a Freon

compressor turbine in the refrigeration

package.

Recirculation air is exhausted froz the
crev compartzent and electromic com-
partment through a thin perforated metal
transpiration wall into the return por-
tion of the air recirculation syste=.
The air recirculation systes is powered
by tvo fans in series. For normal flight
operations, the recirculation air for the
crewv and electronic equipment compart-
tion

mmmwm&-
instrusent panel are also cooled by the
recirculated air passing through the air-
to-armonia heat exchanger. A fabric dust
cover, installed when the crev entrance
door is latched open, keeps dust and
debris out of the airplane, prevents
the loss of cooling air out open
door. With the cover im place, the cool-
ing air is forced to flow around the
electrical equipment in the pilot's and
copilot's consoles and any other equi
pent not receiving direct cooling, and
out through the transpiration wall %o
return to the system.

.Pbrg:vundopemuon,andahomcueor
an emergency, additional cooling for the
electronic equipment compartment is
available through an auxiliary ammonia
cooling system. A ram-sir-to-water heat
mmmwm
of the recirculating air during normal -
Opentlm;tcanﬁitlomotughlpeed
flight. The ram-air-to-water heat
exchanger provides primary cooling under
conditions requiring emergency ra= air.
Cabin pressure regulator and safety
valves are in the recirculation air
system. The main bleed air shutoff velve
is automatically closed in case of leak-
ages of engine bleed air and pressure
build-up in the fuel tank conduit,
environzental control equipment compart-
ment, or in the duct in the flight con-
trol area. The main bleed air shutoff
valve can be reopened manually if the
condition causing the valve to close
automatically is not indicated to be a
bleed air leak. All water lines which

RE
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could be subjected to freezing have elec-
tric heaters. The environzeantal systez
{s controlled by svitches in the crev

. Indicators and caution
lights permit monitoring of the systea.
Both cooled and heated air for the crevw
cozpartment and the electronic equipmeat
compartment can be supplied during static
ground operations, through the ground air
conditioning inlet in the fuselage Jjust
forwvard of the left inlet duct.

ENGINE BLEED AIR LEAK DETECTION SYSTEM.

This system is designed to detect any
leskage of bleed air fro= the main engine
bleed air duct into the fuel tank ares,
environment control equipment compart-
ment, and the flight control area.
Basically, the detection system includes
a main shutoff valve, & bleed air leak
override switch, a bleed air leak caution
light, and five pressure-sensing detec-
tion swvitches. Isakage of bleed air into
a conduit surrounding that portion of the
duct in the fuel tank area, and into a
shroud surrounding the portion of the
duct in the flight control ares, is

Leakage into the environmental
cmtmleqxﬂpmtmtmthe
duct is detected by two switches in the
compartment. All four switches are set
to sense a maximmm pressure of 130.2 psi
above azbient, and to send a signal to
close the main bleed-air shutoff valve
4if this pressure is exceeded. The
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the environzental control equipment com-
partzent through the opening left by the
closeout door that is momentarily open
during the 3-second transition period.
If the more serious condition of over-
pressure occurs due to a bleed air duct
leak in the fuel tank or flight control
areas, there is no light indicationm,
and the shutoff valve cannot be reopened
in flight.

REFRIGERATION SYSTEMS.

During normal operation, cooling of the
recirculation air is accosplished pri-
marily by the Freon system in the
refrigeration package, and is supplement-
ed by the exergency ram-air-to-water
beat exchanger and the ammonia
refrigerated awxiliary cooling syste=.
During conditions requiring emergency
ram air operation, cooling of the ran
air is accomplished primarily by the
emergency raz-air-to-water heat exchang-
er, and is supplemented by the auxiliary
cooling system, and the Freon syste=m if
it is still operating. The auxiliary
cooling system cools the air supplied
to the electronic equipment only.

The Freon system inclndes an evaporator
heat exchanger, condenser heat ex-
changer using water for cooling from a
flash water tank, subcooler heat ex-
changer, dryer and strainer, turbine-
driven-compressor, and various control
valves and tesperature sensors.

Tezperature of recirculating supply air
to the crewv compartment and electronic
equimment compartment can be regulated
by manual or autocmatic control of the
Freon systems. Bowvever, the syste= is
presently set for manual (full cold)
operation, so that only cool recirculat-
ing air leaves the Freon systeam in the
refrigeration package. The automatic
control has been bypassed electrically.
Recircilated air passes through the
evaporator beat exchanger in the Freon
syste= vhere it is cooled, and returns

from the flash wvater tank is pumped
through the Freon condenser heat ex-
changer vhere the heat of the compressor
and evaporator is transferred to the
wvater. The wvater is returned to the

zaintained by water from the water
storage tanks through a float type water
level control valve. Engine bleed air
froz the moderate tesperature air branch
drives the Freon compressor turbine and
the steam ejector that reduces the
boiling point of water in the flagh tank,
before being exhausted overboard.

The auxiliary cooling systez uses
amsonia to cool recirculating air for
the electronic equipment compartment
during taxiing, take-off and landing
operations, during in-flight equipment
overheat conditions, and to cool ra= air
during emergency ra=m air operations.
The systea includes a pressurized supply
tank and quantity indicator, an air-to-
amonia heat exchanger, and valves and
sensors. 7The air supplied to the elec-
tronic equipment compartment passes
through the ammonia heat exchanger and
through and around the electronic equip-
ment. Awdliary cooling is manually
controlled during ground operations
vhen low engine rpm would not supply
sufficient bleed air to drive the Freon
compressor turbine for adeguate cooling
of the electronic equipment.

CAUTION

Use of the normal refrigeration
(Freon) system during taxiing
could damage the Freon com-
pressor because of inadequate
bearing cooling.

Adequate crewv compartment cooling is
provided during taxiing and take-off
operation through the air recirculation
system by the recirculating fans that
belp to draw cooling air from the elec-
tronic equiment cospartment, forward to
the crew mesbers. In flight, during
pormal operation, the auxiliary cooling
systex is used 0 augzent the Freon
refrigeration systea vhenever the re- _
circulated air temperature entering the
electronic equipment compartment is high
or the air weight flow is inadequate.
These conditions are indicated by an
electronic equipment air tesmperature
gage, and by illumipation of a caution
light in the crev compartment that
alerts the crev to turn on the system.
Refer to “Auxiliary Cooling Switeh",

it
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Overheat Caution Light" ia this section.
The auwxiliary cooling systez is activated
autozatically during all exergency ra=
air operations to further cool the ra=
air before it snters the electronmic

equipzent compart=ent.
EMERGENCY RAM AIR OPERATION.

The emergency ram air scoop may be opened
and closed manually or is opened auto-
matically to provide emergency cooling,
emergency pressurization, or to purge the
crew compartment of smoke or other
contazinates. Emsergency ra= air operation
is capable of maintaining a 40,000 foot
altitude pressure schedule in the crew
compartzent and electronic equipment
compartzent. The ra=z air scoop can be
actuated by a switch in the crew com-
partzent (refer to "Cabin Air Switeh"™ in
this section), or will open automatically
upon signal from pressure switches in
the crewv cozpartment if crew compartment
or electronic equipment compartment pres-
sure decreases to below 35,000 feet pres-
sure altitude. During emergency ra=m air

and Freon evaporator of the refrigeration
package, and travels through the re-
circulating-air ducting into the crew and
electronic equipment compartments in the
same mpanner as in normal circulationm,
except that all of the air is vented
overboard through the safety valves after
passing through the electronic equipment
and crev compartments. The auxiliary
cooling system is automatically activated
during emergency ram air operations. The
series of events that occur following
amncopnﬁmofthmurmp

FIXED WINDSJIELD DEFOGGING.

The fronot and side panels of the fixed
windshield are protected from fogging by
a transparent electrical beating film
deposited on the glass between the glass
laminations. The bheating action of this
filz maintains the glass surface temper-
ature above the cabin dew point to pre-
vent condensation. The front and side

Changed 25 June 1965

panels of the pilot's fixed windshield
and the froat and side panels of the co-
pilot's fixed vindshield are povered by
different electrical dusses. A thermal
svitch, attached to the inner surface of
each glass Stvn for the fixed vindshield
froant panel) controls the temperature of
the glass wvhen the defogging syste=m i3 on
to protect the glass from overbeating.

MOVABLE WINDSHIELD DEFOGGING.

The windshield air gap filtering and dry-
ing system removes moisture, dust, and
other contaminants from the air gap
between the fixed and the movable wind-
shield to prevent fogging and maintain
visibility. The system consists of two
subsystexs: an automatic air breathing
subsystem wvorking on differential pres-
sure, and a back-up blover-powered air
circulation subsystes. Air moving
through either subsystem passes through
filters and dehumidifiers.

The automatic air breathing subsystem
drawvs in or expells outside air from
the forvard equipment compartment.
During descent, or as the windshield
is raised, air froa the forwvard com-
partzent is drawn in through a filter
and dehumidifier into the windshield
air gap. A check valve sllows addi-
tional filtered air to enter directly
into the windshield air gap when re-
quired. During climb, or as the
windshield is lowered, air is forced
out through the dehu=xidifier and filter
into the forward compertment. A check
valve allows additional air to be ex-
pelled from the windshield air gap when

required.

The blowver-powered air circulation sub-
system is turmed on by the windshield
ummmnmmw
The blover draws air in from the vipd-
shield air gap through a filter and
dehumidifier and returmns clean, dry air

to the air gap through a check valve

The blower alss provides air cireulation
to the air space in the aft side windows.

ANTI-ICING AND RAIN FEMOVAL SYSTEM.

Engine compressor bleed air from the
high-tesperature branch provides anti-
icing and rain removal for the cuter
surface of the mowvable windshield. The
high-tezperature air is ejected through

5-7
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two nozzles at the forwvard edge of the
moveable windshield; one for the pilot's
side and one for the copilot's side.
Separate switches in the crev compart=ment
perxit individual or simultaneous nozzle
airflow. Increased airflow from either
nozzle can be obtained by closing the
other. Over-beating of the glass is pre-

vented by a thermal switch for each nozzle

which closes the nozzle valve if the air
temperature exceeds 600°F. Additional
protection is provided by a supply duct
thermal switch vhich shuts off the air
to the nozzles if the air temsperature
exceeds TOO'F at that location.

ENVIRONMENTAL SYSTEMS CONTROLS AND
INDICATORS. :

CREW COMPARTMENT AIR OUTLETS.

Pressurization, ventilation, cooling, and
beating air enters the crev compartment
through various air outlets. (See figure
1-2.) The pilot and copilot each have a
manually adjustable "eyeball-type™ air
outlet on the cutboard side of the in-
struzent panel shroud, a manually
adjustable air outlet on the comtrol .
colimn, a manually adjustable air outlet
above the side console at the forwvard
end, and a nonadjustable foot air outlet
beside each rudder pedal. This single
diverter air outlet is behind the pilot's
capsule. k

COOLANT CIRCULATION PUMP SWTTICH.

The coolant circulation pump switeh (3,
figure 1-9) on the co-pilot's comsole,
receives powver from the right primary ac
bus* (essential ac bust ). Moving the
svitch from OFF to ON turns on the
coolant circulation (water) pump for the
flash water tank for the refrigeration
package condenser. The ON position also
places the emergency water pump in a
standby condition by arming the water
tank pressure swvitch so the pump will
automatically operate if water tank pres-
sure decreases to below 15 psi.

PITOT HEATFR SWITCH.

The two-position pitot heater switeh (29
figure 1-9), on the copilot's console,
receives power from the essential ac bus.

*Airplane AFG62-001
TAirplane AFG2-207

Moving the switch fro=m OFF to ON supplies
pover to the electrical heater in the
pitot head in the pitot boom.

Above Mach 1.5, aerodyna=ic
beating will provide pitot
beating and the swvitch should
be moved to OFF.

WINDSHIELD ANTI-ICE AND RAIN REMOVAL
SWTTCHES.

Two windshield anti-ice and rain re-
moval switches (&, figure 1-9), cne for
the left (pilot's) windshield and one
for the right (copilot's) windshield,
are side-by-side on the copilot's con-
sole. The copilot's switch receives
power from the right primary de bus
and the pilot's switch receives power
from the essential dc bus. Moving

the selected switch from OFF to (N
opens a temperature-controlled valve
to permit hot engine bleed air to flow
over the cuter surface of the corre-
sponding area of the movable windshield.
However, if the air temperature in the
line exceeds 500°F, the valve closes

rain resoval line closes if the supply
air exceeds 700°F or when both wind-
shield anti-ice and rain removal
switches are at OFF, The switches can

through
can be cobtained by operating the
switches individnally.

WINDSHIELD DEFOGGING SWITCH.
The two-position windshield defogging

switch (5, figure 1-9) 1s on the co-

<
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heat condition vhen the defogging switch
is ON by thermal switches attached to the
inner surface of the glass. These ther-
mal swvitches permit heating if the glass
tezperature is below §2°F. and shut off
the heaters if the glass tezperature
exceeds 112°F.

CABIN TEMPERATURE KNOB.

The cabin temperature knob (28, figure
1-9), on the copilot's console, coatrols

between the two extreme COLD and EOT
positions. (The range of supply air
tezperature is from §2°F to 105°F.)
Fotating the knob clockwise increases the
texperature of crev compartzment supply
air. Coumterclockwise rotation of the
knodb decreases the temperature of the
crev compartment supply air. The knod
receives power from the right primery ac
bus and vorks in conjunction with the
cabin temperature selector switch. When
the selector switch is at AUTO, the crew
cozpartment supply air temperature will
be maintained automatically at the tem-
perature level selected by the position
of the knob. When the selector switch is
at MANUAL, the Imob is turned to manually
] control the crew compartment supply air
temperature.

CABIN TEMPERATURE SELECTOR SWITCH.

The three-position cabin ture
selector switch (6, figure 1-9), on the
copilot's comsole, selects the mode of
] c=bin supply air tesperature coatrol.
The switch receives power from the right
primary ac bus. With the switch at AUTO,
the tesperature selected by the cabin =
temperature knodb is maintained auto-
matically. Moving the switch to MANUAL
provides manual control of the crew
compartaent supply air tesperature
through the cabin tesperature knob in
case of a malfunction of the automatic
control. loving the svitch to OFF sbuts
off the crewv compartment supply air heat-
ing system by closing the heater modulat-
ing and shutoff valve.

REFRICERATION SWITCH.
The two-position refrigeration switehd (7,
figure 1-9), on the copilot's comsole,

receives pover from the right primary de
and ac busses. Moving the switch to ON

Changed 25 June 1965

turns on the refrigeration package
through control relays, and controls and
puts the flash water tank steas ejector
valve (which is controlled by a pressure
swvitch) on standby. The refrigeration
switch is mechanically latched at ON and
zust be pulled out before it can be
moved to OFF. Moving the switch to OFF
tums off engine bleed air in the re-
frigeration packsge, and the flash wvater
tank steam ejector shutoff valve. This
routes additional engine bleed air to
the wvindshield anti-ice and rain

rezoval systea if required.

initiated, if the cabin air switch is at
PURGE, or if there is an overheat

The two-position thermal protection over-
ride switch (23, figure 1-3), is on the
pllot's instrument panel. With the
switch at NORMAL, thermal protection is
provided for the two air recirculating
fans in case of a fan overheat conditionm.
Bowvever, in case of an emergency and the

The thermal protection override switch is
nechanically latched at NORMAL and must
be pulled cut before it can be moved to
the OVERRIIE position.

CAUTION

Use of the thermal protection
override switch should be
limited t0 landing and taxiing
to prevent destruction of the
fan.
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NOTE

For all normal operation, the
switch should be at NORMAL.

BLEED AIR LEAK OVERRIDE SWITCH.

The bleed air leak override switch (25,
figure 1-3) on the pilot's instrment
panel, is used for overriding the two
pressure gwvitches in the environmental
control equipment compartaent, and for
reopening the main bleed air shutoff
valve if it had closed automatically due
to an overpressure condition in this
cozmpartment. IT the overpressure is due
to a duct leak in the fuel tank or flight
control area, the switch will not open
the shutoff valve. The switch is labeled

ing the valve. With the switch at AUTO,
the bleed air lesk detection system
functions in the normal manner. The
CLOSE position is used to manually close
the main bleed air shutoff valve. The
de switch receives

pover from the right primery ac and

:
a
a

If the bleed air leak caution
light comes on and stays on,
the switch should be
impediately moved to CILOSE.

CABIN AIR SWITCH.

The three-'podtlcn cabin air switeh (2%,
figure 1-3), on the pilot's instrument

normally closed high-flow stage water
shatoff valves to admit water (if ram
air is above 170°F), turns on a=monia for
emergency refrigeration (air-to-smmonia)
heat exchanger, shuts off engine bleed
air to the air recirculation systes,
resets cabin pressure safety valves to
50,000-foot altitude pressure schedule,
opens an exhaust valve if the air-
is below sbout 50,000 feet. (The
flood flow caution light comes on

1k

vhenever the emergency ram-air scoop is
opened. ) Moving the switch to OFF cancels
all of the purge functions if cabin
altitude is below 26,500 feet.

Duration of steady-state emer-
gency raz-air operation is
lizited by the water and
amonia consumption. At high
altitude and high speeds, it is
limited to about 2 minutes.
After the 2-minute limit, de-
celerate and descend as re-
quired. The water and ammonia
quantity gages must be
zonitored.

Bolding the switch at REPRESSURE termi- W
mmmw,mmmmw
closing the safety valves, and closes the
emergency re=-air scoop, and opens the
make-up air valve and the make-up air by-
pass valve to provide rapid mwuuunu-l
tion of the cabin. The switch should be
beld at FEPRESSURE until the cabin
altitude is below 26,500 feet, then re-
leased. In addition to canceling all of
the purge functions, the

position of the switch also is used
mozentarily if a gradual loss of pres-
surization is discovered and then should
be used each time the cabin over 10,000
feet caution light comes on. The cabin
air svitch is spring-loaded fro= REPRES-
SURE to OFF. It is mechanically latched
at OFF and must be pulled out before it
can be moved to FURGE. Refer to "Emer-
gency Ram Air Operation™ in this section.

ment do not repressurize, the
engine bleed air lesk detection
system may bave closed the main
shutoff valve. In this event,
if the bleed air leak caution
light is out, the bDleed air lesk
override switch should be moved
to OFEN. The four inboard
engines should be throttled
back, and airspeed reduced.
This will belp to lower bleed
air tesperature if the duct
bad failed in the environmental
control equipment compartment.

Changed 25 June 1965
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EMERGENCY HEAT EXCHANGER WATER SWITCH.

The ezergency beat exchanger water switch
(2, figure 1-9) on the co-pilot's con-
sole, controls operation of the low flow

The emergency beat exchanger
wvater svitch should be moved to
ON only at speeds above Mach
1.7. At lower speeds, the water

possibly freeze and break off
of the airplane.

<REW ATR DIVERTER LEVER.

The crew air diverter lever (15, figure
1-9), od the copilot's console, mechan-
ically controls a valvein the crew compart-

the air into the aisle behind the pilot's
capsule.

Leave air diverter lever at
NOFRMAL at all times and control
airflow with the crew air shut-
off handla,

CRENW AIR SHUTOFF HANDLE.

The crew air shutoff "T" handle (19,
figure 1-9), on the copilot's console,
has a ratchet type lock and mechanically
controls an air shutoff valve in the crew
compartment supply air branch to vary

Changed 25 June 1965

airflov to the crev cozpartaent. The
handle is pulled up to close the valve
wvhich diverts all of the cabin airflow
to the electronic equipment compartzent
vhen engines No. 2, 3, §, and S are below
81% rp=. The bandle is rotated and
pushed down to open the valve if engines
Bo. 2, 3, &, and 5 are operating above
81% rgm or if engines No. 3 and & are
operating above 87% rpm.

NOTE

The kandle should be pulled up
whenever the refrigeration sys-
te= is not operating, ground

alir conditioning is not avail-
able, and the air recirculation

fans are on to route all air-
flow to the electronic equip-
ment compartment.

QUANTITY GAGES TEST BUTTON.

The ammonia, wvater, and oxygen quantity
gages are tested simultaneously by a
button (204, figure 1-3). ‘!hehuttmill
on the pdlot's instrument panel and
receives powver from the essential ac bus.
Pressing and bolding the button in causes
the pointers of the amonia, water, and
oxygen quantity gages to move towards
"0". When the button is released, all fJ
pointers should return to the previous
indication. i

FREQON COMPRESSOR LOCKDUT INDICATOR
LIGHT AND RESET BUTTON.

The compressor lockout indicator light
and the cozpressor reset button are sgide-
by-side on the Freon tesperature con-
troller, forwvard of the circuit bresker
panels on-a rack in the electronic equip-
ment compartment. The light comes on if
the refrigeration package Freon cozpres-
sor is shut down automatically as the
result of Freon overte=mperature or over-
pressure, or because of overspeed of the
cozpressor turbine. If the lockout light
is on, the reset button may be used in an
attexpt to restore compressor operation.
The reset button ia effective only if
the Freon pressure or tezperature has
Ifa

the malfinmction must be corrected before
the compressor is operable. The

k-1C
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refrigeration package compressor lockout
and reset circuits are powered by the

right primary dc bus.

EIECTRONIC EQUIPMENT AIR TEMPERATURE
GAGE.

Refer to "Electronic Equipment Cooling
Syste= Controls and Indicators™ in this
section.

CABIN PRESSURE ALTIMETER.

The cabin pressure altizeter (26, figure
1-3), on the pilot's instrument panel,
has a range of O to 80,000 feet. The
cabin altimeter indicates cabin altitude
and operates by cabin pressure.

AMMORTA QUANTITY GAGE.

Refer to "Electronic Equipment Cooling
Syste= Controls and Indicators”™ in this

The placard-type water ammonia caution
light (1, figure 1-7) on the center con-

exergency vater pump is operating (due
to pressure in the water tanks decreasing
below 15 pei).

The light wvill not come on to
indicate pump operation, as a
result of lov pressure in the
wvater tanks, vhen the coolant
circulation pump switch s at
The light will come on

to indicate low quantity water
or amonia regardless of the

position of the coolant cir-

culation pusp switch.

If the coolant circulation pump switch is

center console is powered by the
essential ac bus. The light comes on to
show "CAB OVER 10,000" whenever the
cabin pressure altitude is above 10,000
feet.

EIECTRONIC EQUIPMERT AIR OVERHEAT
CAUTION LIGHT.

Refer to "Electronic Equipment Cooling
Systez Controls and Indicators™ in this
section.

BIEED ATR LEAK CAUTION LIGHT.

This placard-type light (5, figure 1-T)
on the center ; comes on to read

BLEED AIR LEAK vhen there is a leakage o
engine bleed air in the environmental -
control equipment compartment sufficient
10 cause a pressure buildup that exceeds
320.25 psi over amblent. The light is
powered by the right primary ac and
essential ac busses.

Changed 25 June 1965
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CABIN FLOCD FLOW CAUTION LIGHT.

The placard-type cabin flood flowv cau-
tion light (1, figure 1-7), on the
center console, is powered by the

essential ac bus. The light comes on to

show “"CABIN FLOOD FLOW"™ whenever the
emergency raz-air scoop is open.

DRAG CHUTE COMPARTMENT OVERHEAT CAUTION
LIGHT.

Refer to "Drag Chute and Landing Gear
Compartzents Cooling Systea™ in this
section.

CABIN OVER 42,000 FEET WARNING LIGHTS.

Two placard-type cabin over 52,000 feet
varning (3, figure 1-3 and 12,
figure 1-k), one on the pilot's and one
on the copilot's instrument panel, are
powvered by the essential ac bus. The
lights come on to show "CABIN OVER
L2000™ if the cabin altitude exceeds
52,000 feet.

WARNING
Crev must encapsulate immediately
if the cabin over k2,000 feet
wvarning lights come on and initi-
ate an emergency descent to an
altitude not requiring pressur-
ization.

rawmead 5 Thwma 106

EMERGENCY OFERATION OF ENVIRONMENTAL

SYSTEMS.

Refer to "Environmental Systezs
Emergency Operation™ in Section III.

ESCAPE CAPSULE PRESSURIZATION SYSTEM.

Each capsule is asutomatically sealed and
pressurized, if required by the altitude,
vhenever the capsule doors are closed.
However, if pressurization is not re-
quired, only the seals are pressurized.
Each capsule pressurization systez is
independent of the airplene-syste=m and
consists of four 1800 psi pressurizstion
cylinders, two on the back of each cap-
sule and two under the seat of each
capsule. These cylinders contain a
bresthable mixture of 60 percent oxygen
and 50 percent nitrogen. The mixture,

shell and door seals and for pressurizing
the capsule interior. The exact endur-
ance time for the capsule pressurization
system cannot be given because of the
many variables possible at each situation.

Typically, however, it is possible to
encapsulate at the maximm flight alti-
tude, trapping ambient pressure, then
accomplish an emergency descent to
50,000 feet, followed by decapsulation.
At this point, it is possible to re-
encapsulate for an immediate ejection
wvhile again trapping ambient pressure.
A pressure relief valve prevents over-
pressurization. A system pressure gage
and filler valve is located in the cap-
sule. The capsule pressurization sys-
tem is shown in figure k-3.

CAPSULE SEAL DEFLATE BUTTON.

A yellow and black striped capsule seal
deflate button (figure 1-3¥), is flush
with the inside lef wall of each cap-
sule. A decal below the button is
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ESCAPE CAPSULE PRESSURIZATION SYSTEM

{TYPICAL EACH CAPSULE)

PRESSURE RELIEF PRESSURIZATION SYSTEM
VALVE PRESSURE GAGE AND FILLER
VALVE

MIXTURE (80/40 PERCENT) -70-1-83-44

Figare 4-3
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parked "SEAL DEFLATE."™ Pressing the
button to a latched position shuts off
the pressure controller and duzps the
seal pressure so that the capsule doors
may be opened. The button and the
pressure controller are automatically
recocked wvhen the capsule doors are
opened. A pin protrudes through the
capsule wvall from the back of the
button for external use.

CAPSULE PRESSURIZATION CYLINDER PRES-
SURE GAGE AND FILLER VALVE.

The capsule pressurization cylinder
pressure gage and the filler valve

(figure 1-3¥) are mounted as a wmit  _

in the upper right rear corner of
each capsule. The mounting ares of
the gage is painted grey and the filler
valve is painted maroon and is marked
"PRESS." The gage indicates the pres-
sure in the cylinders. During serv-
icing, the required pressure oo the
gage for the prevailing cabin tempersa-
ture is determined by using a tempera-
ture-pressure chart to ensure a

syste=.

CAPSULE PRESSURE RELIEF VALVE.

Ac&rule pressure relief valve (figure
1-35), on the upper inside left corner
of each capsule, opens when the capsule
internal pressure exceeds 9.5(2.2) psi
or when the external pressure exceeds
the internal pressure by 0.5(%.2) psi.
Pushing in and rotating the end of the
valve aligns ON or OFF with an index

mark. Fotating the end counterclock-

wvise to ON provides the relief valve -

Air for cooling the electromic equip-
ment is provided by a branch of the
cabin air recirculation systea. The

Changsd 25 Tune 1065

air passes through an air-to-amonis
heat exchanger. After passing through
the heat exchanger, the air passes into
the electronic equipment compartment and
over & texzperature sensor and a cooling
effect detector. Alir is exhausted fro=
the cocpartment through the transpir-
ation vall to the recirculation air re-
turn duct. The air-to-ammonia heat
exchanger is put into operation by a
switch in the crev compartment. An
electronic equipment over-temperature
condition is._sensed by a tesperature
sensor and cooling effect detector
located in the compartment and is indi-

AUXILIARY COOLING SWIICH.

The three-position auxiliary cooling
switeh (30, figure 1-9), on the co-

be moved to the ON or AMMONIA EMER

A H;
che g
i
(i
E
i

L2
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CABIN AIR SWITCH.

Refer to “Environzental Systezs Controls
and Indicators™ in this section.

QUANTITY GAGES TEST BUTTON.

Refer to "Environmental Systems Controls
and Indicators™ in this sectionm.

ELECTRONIC EQUIPMENT AIR TEMPERATURE
GAGE

The electronic equipment air tezpera-
ture gage (19, figure 1-3), on the
pilot's instrument panel, is powered by
the essential ac bus. The gage is
marked "EE TEMP" and {s calibrated in
10° increments from O to 100°F. The
82ge indicates the tempersture of the
supply air to the electronic equipment.

AMMONIA QUANTITY GAGE.

Toe ammonia quantity gage (21, figure
1-3), on the pilot's instrument panel,
bas a range of O to 700 pounds in 10-
Pound increments. The gage is powered
by the essential ac bus and indicates
the quantity of ammonie available for

the gage shows the range of limited
a&mmonia supply. The upper end of the
bmdilthedninmtrnemury
for an descent and retum to
the base.- imwm
nmnnmmlhmthewpom-
er is below this point.) The lower end
of the band is the minimm quantity of
azzonia necessary for final descent and
landing. The gage can be tested by the

ELECTRONIC EQUIPMENT AIR OVERIEAT
CAUTION LIGHT.

The placard-type electronic equipment
air overheat caution light (1, figure
1-T), on the center comscle, is powered
by the essential ac bus. The light
comes on to show "EE OVEREEAT™ 1f the
tesperature or weight flow of air over
the electronic equipment is inadequate.
This light i{s inoperative during ram
air operationm.

CABIN FLOOD FLOW CAUTION LIGET.

Refer to "Environmental Systems
Controls and Indicators™ in this
section.

WATER-AMMONIA CAUTION LIGHT.

Refer to "Environmental Systems Con-
trols end Indicators™ in this section.

NORMAL OPERATION OF ZLECTRONIC

EQUIPENT COOLING SYSTEM.

These procedures are included in
nor=al operation in Section II because
a certain relationship must be main-
tained between normal procedures and
operstion of the electronic equipment
cooling system.

Changed 25 June 1965
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DRAG CHUTE AND LANDING GEAR

COMPARTMENTS COOLING SYSTEM
Quumn DRAG Cﬂu‘g-'u‘;? munnng
ETHYLENE GLYCOL/WATER
e HEAT EXCHANGER
% FROM ENGINE HYDRAULIC - ADS
i : mmcmomu BOTTLE NO.2
% :=‘£ e e e
- i
e $
], HEAT SENSOR (ABOUT 275°F)
=== ETHYLENE GLYCOL AND WATER @coom'rrm
=<2 GASEOUS NITROGEN ELECTRICAL CONNECTION
1IN COOLING LOOP FUEL + HEAT SENSOR (ABOUT 250°T)
£ CHECK VALVE (X] MITROGEN PRESSURE REGULATOR
1 S99 PRESSURE RELIEF VALVE =~ RESTRICTOR A
=7
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nose ocnd main gear tires. (See figure
k-k.) This cooling system, using ethyl-
ene glycol and water flowing through the
walls of the compartments, includes a
cooclant tank pressurized by nitrogen
froz the No. 2 eagine-accessory drive
syste= nitrogen supply bottle (refer to

"Nitrogen Systems” in Section I), a pump,

a coolant-to-fuel heat exchanger, and
associated valves and temperature sen-
sors. The coolant picks up the compart-
ment heat, passes through and is cooled
by the heat exchanger (which uses cool-
ing loop fuel), and returns to the tank
to repeat its cycle. (Refer to "Fuel
Supply Systes™ in Section I.) A drag
chute compartment overheat condition is
indicated by a caution light in the crew
compartment. The nose and main gear
tire overheat caution light comes on

if the tires are overheated.

LIQUID COOLANT PUMP SWITICH.

This switch controls operation of the

switch receives power froa the right
inboard side of the ground escape hatch

ature of the drag chute compartaent
walls is sbove sbout 250°F. Lhen the
overheat light comes on, landing proce-
dures should be plammed on the assump-
tion the drag chutes are damaged.

TIRE OVERHEAT CAUTION LIGHT.
The placard-type tire overheat caution

light (1, figure 1-7), on the center
console, is powered by the essential ac

bus. The light comes on to shov "TIRE
OVERHEAT" when any of the temperature
sensors against the nose and main gear

tires record a te=mperature over sbout

275°F. (This tempersture is delow the
blovoff temperature of the vheel thermal
plug.) As a result of the sensor mount-
ing, the sensor does not contact the
tire vhen the gear is not up and locked.
The sensor for the nose wheel tires does
not contact the tires mntil 10 minutes
after the nose gear has retracted.

NORMAL OPERATION OF DRAG CHUTE AND
LANDING CEAR COMPARTMENTS COOLING
SYSTEM.

The drag chute and gear compartment
cooling system is put into operation
when the coolant circulation pump is
turned ON. Refer to "Normal Operation
of Environmental Systems”™ in this
section.

COMMUNICATION AND ASSOCIATED
ELECTRONIC EQUIPWENT.

TABLE OF COMMUNICATIONS AND ASSOCIATED

ELECTRONIC EQUIPMENT.

See figure 5-5. See figure 1-1 for an-
tenna locations.

UHF COMMAND RADIO - Aljmz:-so.

Two independent UEF command radio sys-
tems provide air-to-air and air-to-
ground commmications between the fre-
quencies of 225 to 399.95 megacycles.
Two identical transmitters and receivers
are used, controlled by two separate
control panels: cne on the center con-
sole and one on the pilot's console.
The transmitter andio signal is directed
through the AN/AIC-18 commmications

axplifier. Two separate receivers (a -

Changed 25 June 1965
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COMMUNICATION AND ASSOCIATED
ELECTRONIC EQUIPMENT

Figure 4-3

TYPE DESIGNATION FUNCTION RANGE CONTROL
(AN) LOCATION
LEFT
TWO-WAY LINE CONSOLE
UlF RADIO ARC-50 VOICE oF AND
(COMMAND) COMMUNICATION coun CENTER
CONSOLE
CONTROLS AND
INTERCOM AC-3 SELECTS ALL NOT CENTER
SYSTEM AUDIO SIGNALS APPLICABLE CONSOLE
AZIMUTH
BEARING APPROXIMATELY CENTER
TACAN ARN-85 AND 200 MILES CONSOLE
P DISTANCE
LOCALIZER,
GLIDESLOPE APPROXIMATELY CENTER
s ARN-58 DEVIATIONS, 200 MILES CONSOLE
MARKER BEACON
FF APX-48 AUTOMATIC APPROXINATELY RIGHT
(sTF) IDENTIFICATION 200 MILES CONSOLE

B--1=-T1-3a
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main and a guard receiver) are used with
cach radio systea. The main receivers
nor=ally carry out all reception func-
tions. Guard receivers are ground-
tuned to a particular guard freguency
and camnot be changed without removing
the control penel. The main receivers
are tunesble through the same freguency
range as the transmitters, vhile the
guard receiver frequency range is from
238.0 to 258.0 megacycles (normally set
to 243.0 megacycles). Any one of twenty
preset frequencies can be instantly
selected. These frequencies are
recorded on two frequency cards, one in
a holder on each side of the center
console. In addition, operating fre-
quencies can be selected manually with-
out disturbing the preset frequencies.
Whenever a nev frequency is selected,
the transmitter and receiver are tuned
automatically to the new frequency.
This tuning cycle requires sbout &
seconds, and completion of the tuming
cycle is signaled by an audio tone heard
in the beadset. Two UHF antennas are
used. A switch permits manual selection
of either antenna. Automatic antemna
selectior is initiated the antenna
signal. The
command radios are powered by the
essential ac bus or the right primary ac
bus.
NOTE

A 60-second waiting period is re-

quired before the UEF radio will

retuwra to normal operation after

an electrical power interruption,

even though the interruption is

only somentary.

UHF COMMAND RADIO CORTROIS.

NOTE
Identical controls are provided
for each command radio. Becsuse
& selector svitch deterzines which

set is operating, cnly the controls
of the selected set affect UHF

operation.

Manual-Preset-Guard S1i Selector
and Freguency Selector Knobs.

The sliding selector (25, figure 1-T
and 9, figure 1-8) on each UEF radio
control panel controls the method of
command radio frequency selection. It

is operated by sliding tne control
through a lizited arc across the face
of the panel. This cortrol has three
positions: MANUAL, PRESET, and GUARD,
and is arranged so that when it is in
any one position, the other two posi-
tions are masked by a semitransparent
green glass. bWhen the sliding selector
is placed in the MANUAL positionm, a
mask is removed from in front of each
of the five wvindows across the top of
the panel, revealing numerals that meake
up the operating frequency.

Beneath each of the five windows is a
small knob which, wvhen rotated, changes
the nusber and the frequency. (See 22,
figure 1-7 and 8, figure 1-8.) This
makes it possible to mamually select
3500 frequencies within the range of
225.0 to 399.95 megacycles.

While the sliding selector is in the

Mransad S5 Thwma 1056
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UHF Channel Selector Knob.

A rotary-type selector knob (9, figure
1-7; 23, figure 1-8), on each UEF radio
control panel is used to select any one
of 20 preset frequencies by channel
pu=ber. When the knob is rotated,
channel numbers from= 1 through 20 appear
in the channel indicator window,
directly above the knodb. This window
is masked vhen the selector kmob is in
any position other than PRESET.

UHF Punction Switch.

A four-position rotary-type function
mtc-h, (ﬁ, ﬂml-?; n,ﬂml-a)
is on each UHF radio control penel. The
set is inoperative with the swvitch in
the OFF position. When the svitch is
moved to MAIN, the transmitter and main
receiver are activated. (A varz-up
period of approximately 3 minutes is
required before the radio set can be
operated.) The guard receiver is in
stand-by condition, and the guard
frequency will only be received if it
is one of the preset frequencies or if
it is manually set up. In the BOTH
position, the set transmitter and both
the main and guard receivers are ener-
gized and both the main and guard re-
ceivers are energized and heard
simmltanecusly. The ADF position is
currently inoperative and is covered.

-

Intercom Function Selector Switch,

Refer to "Intercom System - AN/AIC-18"
in this section.

Intercom—Microphone Switches.

Refer to "Intercom System - AN/AIC-18"
in this section.

UHF Mixer Switch.

Refer to “"Intercom System - AN/AIC-18"
in this sectiom.

UHF Modulation Selector Switch.

The two-position modulation selector
switch (50, figure 1-7, &5, figure 1-8)
on each UHF radio control panel is
inoperative.

Chansad 2 Junae 1065

UHF Transzitter Fower Output Knob.

A ten-positicn rotary kmob (&9, figure
1'7’ 25’ ﬁm 1"'8)’ on esch m ml
controls the trans=zitter powver in steps
of 8.9 decibles, permitting power output
reductions up to decibels as required
by the tactical situation. The knod
positions are marked in the window
directly above the knob. Fositions A
and 10 are paximm power output posi-
tions with power decreasing as the nu=-
bers in the vindowv decrease. The nu=-
ber 1 position is minimm powver output.
Normal operation is obtained with the
knob in the mumber 10 or A position
(maxizu= power output). The knod

should be left in one of these two
positions.

Voluze Control Knob.

The volume kmob (46, figure 1-T7, 2%,
figure 1-8), on each UHF radio conmtrol
penel, is inoperative. UHF volume is
controlled by the UHF mixer switch,
volume control and the master volume
control knobs on the intercom control
panels. (Refer to "Intercom System -
AN/AIC-18" in this section.)

UEF Antenna Selector Switch.

The three-position antenna selector
switch (36, figure 1-7) is on the cen-
ter console. When the switch is at
UPFER or LOMER, UHF transmission and
reception is through the antemna on top
or cn the bottom of the fuselage, re-

signal. This sntenna circuit will re-
main activated and is used for the next
UEF transxission fro= the airplane.
Bowever, becsuse the next transmission
zay be made at a later time, on a difr-
erent fraguency, or to a different
ground station, the retained sntemma
circuit may not be the antenna to use.
Therefore, manual selection of the
other antenna may be necessary. The
antenna selector switch receives power
from the essential dc bus.

Ll
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Escape Capsule Microphone Switch.

Refer to “"Escape Capsule Commmications”
in this section.

NORMAL OPERATION OF UHF COMMAND RADIO.

1. Freguencies - Check.

Before take-off, check
to be used against those listed
on the frequency cards.

2. Manual-preset-guard sliding selec-
tor - Check.

Check operation of transmitter and
main receiver with sliding selec-
tor in each positiom.

NOTE

No transmission will be made
oo emergency (distress) fre-
guency channels except for

emergency purposes in order
to prevent transxission of

messages that could be con-
strued as actual emergency

messages.

3. USF function switch - BOTH.

Check operation of the guard
receiver, using the BOTH position
of the function swvitch.

5. Initial channel selection - Cocplete.

For initial channel selection,
select a channel other than the
one to be used until the vars-up
power is completed, or after wvarm-
up, switch to another chamnel and
then back to the chamnel desired.
Reduced performance can result
because of mistuning if the de-
sired channel is selected before
the varm-up period is completed.

S. Antemma selector switch - AUTO.
6. Volume control kmobs - Set.

Adjust volume controls on the
intercom control panels.

7. Manual-preset-guard sliding
selector - Set as desired.

For manual selection of a freguency
that is not in the preset channels,
move sliding selector to MANUAL,
The five vindows across the top of
the panel will open and, by using
the five knobs darectly beneath
each window, establish desired
frequency. (The function switch
must be at MAIN or BOTH for this
operstion.) To obtain trans=mission
and reception of guard frequency

only, move sliding selector to
GUARD.

NOTE

e This procedure places the
equipoent in condition to
receive. Transx=issions on
the sane freguency are ob-
tained by pressing the
inte switch
to the MIC position; how-
ever, if it is desired to
change the transmitter

Transzitter power output knodb - As
desired.
Select proper power output
according to tactical
(normally position A or 10).
UHF mixer switch - Pull.
Intercom function selector switch -
UHF,
Intercom-microphone switch - Press
to MIC and talk, release to listen.

NOTE
The intercoz-=i e
switch must be released when
transmission is complete to
receive reply, except when
intercom MIC" mixer

i\
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switch is used. This switch
overrides the intercoz-
microphone switch.

Sudden loss of Transzission and/or
Reception.

£ UHF commmmication is lost vhile on

switching unit may not have selected the
proper antenna. In this event, move the
antenna selector switch to the LOMER or
UPPER position to re-establish commmi-
cation. If commmication cannot be

Not Operating” in this section.

Radio Not Operating.

In the case of apparent command radio
failure, attespt operation using an
alternate position of the sliding
selector snd/or fimction svitch. Twm
equipment off for several =minutes; then
tum function switch to type of opera- -
tion desired. This will restore oper-
ation of the protective relay if the
tuning mechaniszm was responsible for
the failure. Check the circuit breaker
panel for a tripped condition of any of
seven AN/ARC-50 circuit breskers. Any
ore tripped AN/ARC-50 circuit dreaker
will cause operational failure of the
UHF set.

INTERCOM SYSTEM -AN/AIC-18.

This transistorized interco=m set com-
pletes the airplane commmication sys-
texm vhen integrated with the TACAN and
ILS navigation equipment and the UHF

Changed 25 Jume 1965

cozmand radio equipment. The TACAN,
ILS, IFF, and UHF transmitters and
receivers, along vith the intercos
azplifier, provide air-to-air and air-
to-ground communications, as well as
intercom operstion between crew posi-
tions, and the monitoring of any combi-
nation of radio and navigation signals.
Two modes of transmission are available
through a switch on each control wvheel.
Three internal and four external posi-
tions are provided for intercom oper-
ation. Two of the internal positions
are in the crev compartaent and the
third is in the electronic equipment
compartment. An external intercoa
plug-in receptacle is in each vheel
well and cne is on the bottom of the
fuselage at the external electrical

power receptacle. A switch in the crew

compartment intercomnects the flight
stations to the extermal receptacles for
comnmications with ground persomnel.
The landing gear audio vaming signal
is directed through the intercom systea
to the headset. This high volume sig-
nal cannot be adjusted and will over-
ride all other signals. It can be
turmed off by a separate switch in the
landing gear system. (Refer to "Land-
ing Gear Systez" in Section I.) Mixing
suitches per=it individual or siml-
taneous monitoring of all commmication
signals. When the associated mixer
swvitch is pulled out, the individual
receiver is monitored; and the corres-
ponding transmitter will be keyed vhen
the microphone switch on the control
wheels is pressed. A single mixer
swvitch provides for hand-free (bot
miks), intercom. Also hot mike opera-
tion is automatically provided vhen any
one of the following occurs: bail-out
wvarning light button is pressed, en-
capsulate caution light switch is
placed at ON, or when the doors of one
or both escape capsules are closed.
The intercom system is powvered by the

ground tow dc bus or the right prizery [Jj
dec bus



i=-22

T.0. 1B-TO(X)A-1

HI 15008 GROITND -Tié OUTLFETS.

Tun-wvay coommiration iz pmwided be-
twcen ground cres and flight crew
through one intrrmal and four externmal
plug-in receptacles. One intercoa
receptacle is in each wheel well, one
at the extermal electrical powver re-
ccptacle, and one on the radio equip-
ment rack in the electronic equipment
compartment. Fortable intercos equip-
rent must be used in conjunction with
each intercos outlet. Fully transistor-
ized a=mplifier units provide microphone
and headset amplification for each out-
let. (The receptacle on the radio
equipment rack differs from the other
intercom receptacles in that it uses
the nose wheel well receptacle unit for
a=plifying the signals to that station.)
A spring-loaded switch on the r=dio rack
must be held at its INT position for
microphone operation from the radio
cquipment rack position. Artomatic gain
control circuitry lessens distortion

curing operation.

LICCAC0N ALKCTIOH SELECTOS SWI-Ci.

A switch (15, figure 1-7) on each inter-
com control panel selects the apemating
function of the commmication :v=irms.
“he switch has six positions but only
the three labeled "UHF 1,™ ™UHF 2,"™ and
"INT" are used. Either UHr position
provides for both radio transmission
and intercom operation. (The UsF 1
position selects the command radio
controlled by the UHF panel on the cen-
ter cornsole; the UHF 2 position selects
the command radio cortrolled by the

UHF penel oc the pilot's console.)

The switch on each control wheel con-
trols the type of commmicatiorn selected.
Therefore, the fumction selector switch
zay rezain in a UEF position at all
times. Fotation of this knob to the
LT position shuts off all other cir-
cults except the intercom circuit and

the landing gear audio warming signal.

HIXER SJITCEES.

Each intercom control panel has eight
switches (9, 10, 12, 13, 15, 16, 18,

and 19, figure 1-7), six of which are
used for controlling the mixed-signal
listen facility and two for hot micro-

phone operation of the intercoz set.

These push-pull type switches provide A
signal zonitoring and hot microphone <
operation. They can be rotated to

provide individual volume control for

adjusting specific output. The

switches are identified as "MXR BCN,"

“ILS," “UHF 1, “UHF 2," “TACAN,"

"INT," "HOT MIC ON-OFF," and “"HOT MIC

VOL."

NOTE
e The "HOT MIC ON-OFF" swvitch
does not incorporate volime
control circuitry. FHowever,
the "HOT MIC VOL" switch
controls the volume of the
hot microphone and it 1is

¢ Any one or combination of
signals may be received
sizultaneously by pulling

out the appropriate mixer
switch, regardless of the
position of the function
selector switch. The
selected volume control can

be used to adjust the indi-
vidual audio level. Aundio d
level adjustment can also

be controlled by the intercom
mster voliume control. Push-
ing the individual mixer
switch shuts off the corre-
sponding signal. Bowever, the
"INT" mixer switch inoper-
ative when the fimction selector
swvitch is at INT or the "HOT
MIC" mixer swvitch is pulled up.

VOLIME CONTROL KNOBS,

Volume control kncbs adjust the audio
levels of incoming commmication sig-
mals. Each mixer suitch, when pulled
out, becomes a volime control for its
individual wmit, except the "HOT MIC™
swvitch. A separate switch (9, figwe
1-7) is provided for control of the

"HOT MIC" volume. In additicn, a

master volume control knod (17, figure
1-7) permits simultanecus andio level
control of all communication signals.
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CALL BUTTON.

The call button (11, figure 1-7), ca
each intercoz control panel, is a
Domentary push-button switch that
permits the calling station to interngppt
all interco=z fimctions at a high adio
level; and the other crew station can
be contacted without pressing the inter-
com-microphone switch. It is used prim-
arily in an emergency.

INTERCOM-MICROPHONE SWTICHES.

A two-position, trigger-type switch (1,
figure 1-11) is on the outboard grip of
each control wvheel. Pressing the switch
to the microphone (MIC) position, with
the associated intercom mixer button and
intercom fimction selector switch at the
USF position, initiates radio trans-
mission. Pressing the switch to the
interco= (INTER) position initiates
por=al intercos operation only. With
the interco= function selector switch
at INT, pressing the trigger switch to
either MIC or INTER will initiate inter-
com operation vhile prohibiting UdF
radio transmission.

GROUND INTERCOM SWITCH.

A two-position switch (12, figure 1-9)
on the copilot's console controls inter-
com Qetween the ground crev intercom
outlets and the crewv compartment.
Moving the switch to the ON position
permits conversation with ground crew
personnel whenever the applicable
microphone switches are pressed.

NORMAL OPERATION OF INTERCOM SYSTEM.

For interco= operstion only, proceed as
follows:

1. Intercom fimction selector switch -
UHF or INT.

NOTE
The function selector may re-
main at the UHF position at
all times because radio trans-
missions and interphone opera-
tions are controlled by the
interphone-microphone switch
on esach control vheel.

2. "INT" =mixer switch - Pull out.
3. Other mixer switches - Push in.

NOTE
Mixer swvitches are pulled out
for on, pushed in for off.

k. Intercos-microphone switch - INTER.

NOTE
Individual volume control is
connected to the mixer switches.

For intercom call operation, proceed as
follows:

1. Call button - HSold and talk.

NOTE

e All other stations receive the
pessage regardless of the posi- -
tion of the mixer switches or
function selector switch.

e When the call buttor is used,
it overrides the intercom-
=icrophone swvitch and prevents
transrission of intercom con-
versation over the command
radio.

e No signal mixing is possible
during call operation.

e Call button must be released to
hear replies.

For monitoring all commmication sig-
nals, proceed as follows:

1. Intercoa function selector switch -
INT or UHF.
2. Desired mixer switches - Pull out.

NOTE
Several signals can be monitored
sisultaneously by pulling out the
corresponding mixer switch.

3. Volume control knobs - As desired.

TDENTIFICATION RADAR (IFF) - AN/APX-K6.

The AN/APX-36 identification radar set
provides selective identification of the
airplane in response to IFF interroga-
tions. The set includes an RT 555/APX-
56 receiver-transmitter, a C-1158/APX
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control panel, a C-1128/APX-25 SIF coder-
group control panel, an antenna svitch-
ing wmit, and two antennas. The con-
stant rate autosatic antenna switching
wmit provides optimum reception and
transaission of IFF signals. The IFF
set receives power from the essential

ac and dc busses.

NOTE
A 60-second waiting period is re-
quired before the IFF will retum
to normal operation after an elec-
trical pover interruption, even
though the interruption is cnly
mosentary.

Operation of the IFF in either LOW or
NORM positions provides sutomatic switch-
ing to the emergency mode when the en-
capsulate switch is ON, vhen the bailout
button is pressed, or when the capsule
doors are closed. The IFF will continue
to transmit until the encapsulate switch
is moved to RESET, then OFF (except vhen
the bailout button has been used).

IDENTIFICATION RADAR CONTROLS.

The AN/APX-56 identification radar con-
trols are on the two panels (labeled IFF
and SIF) located on the copilot's con-
sole. The IFF control panel has a
master switch, mode 2 and mode 3
svitches, and an identification of posi-
tion(I/P) reply switch. The master
svitch- (25, figure 1-9) has five posi-
tions: OFF, STDBY, LOW, NORM, and
EMERGENCY. Selection of the STDBY posi-
tion will wvars up the set.

NOTE
Transzission of reply is dis-
abled in the STDBY position.

The set cperates throughout its maximm
range when NORM is selected, and range
is reduced vhen the LOW positionm is
selected. With the switch in either
the NORM or LOW position, the set re-
sponds only to challenges correctly
coded for the mode or modes selected.
With the master swvitch at EMERGENCY, a
coded reply will be automatically trans-
mitted in response to any challenge.

NOTE
To move the master swvitch to
EMERGENCY, the emergency interlock

button (23, figure 1-9), below
the switch, must be pressed and
beld vhile the switch is being

is pressed to KIC and for 30 seconds
after. BHolding the switch at I/P
matically transwits a position reply.
Toe SIF (selective identification
fezture) control panel contains two
concentric rotary coder knodbs (9,

figure 1-9), mode 1 knobs and mode 3
knobs. The mode 1 inmer knob has posi-
tions O through 7. The mode 3 inner
and outer knobs have positions O through
7. The positions selected on each set
of knobs determine the specific
selected identification reply to be
sent.

;

OFERATION OF IDENTIFICATION RADAR,

NOTE
Check that the IFF frequency
counters have been set to the
proper identification fregquency
channels before take-off.

1. IFF master switch - STDBY.
The switch should be at STDEY for

& 3-minute wvarm-up period.
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2. IFF 1/P reply switch - OUT.

NOTE
Use I/P or MIC positions only
when directed by the traffic
controller.

3- mm mm’ -me.
§. SIF coder knobs - As required.

NOTE
The mode and code to be used
for IFF operation at a speci-
fied time and place will usually
be directed by an suthorized
agency before take-off, on de-
parture, or in flight. FEowever,
in the absence of specific in-
structions, the following
is recommended:

a. Mode 1 - All switches OUT, set
SIF mode 1 coder knobs to 00.
b. Mode 2 - Set IFF mode 2 switch

The low position (low sensitivity)
should be used only when directed
by the traffic controller.

6. IFF identification of position
switch - I/P or MIC, as directed.
Move the position reply switch to
the I/P or MIC position when

1. SIF mode 1 coder Iknobs - 00.

2. IFF mode 3 switch - MODE 3.
3. SIF mode 3 coder knobs - 77.
5. IFF master switch - EMERGENCY.

NOTE
The IFF emergency interlock
button must be pressed before

response to a mode 1 or mode 2
challenge.

ESCAPE CAPSULE COMMUNICATIONS.

Air-to-air and air-to-grommd commmica-
tions as well as intercom is svailable
following encapsulation, providing the
UHF communication and the intercom
systems are operating. Hand-free (hot
mike) operation of the microphone is
provided as soon as either escape cap-
sule is closed, and establishes inter-
com between pilot and copilot omly.
Each escape capsule has a push-button
=icrophone switch (figure 1-3) mounted
on the left wall of the capsule. &hen
this switch is pressed, radio commmica-
tions can be maintained on the fregquency
or frequencies set up on the UHF control
penel before encapsulation. The micro-
phone switch must be released to hear
any UHF replies. Volume control remains
as adjusted before encapsulation. The
ezergency mode of IFF operation is also
actuated sutomatically when either cap-
sule is closed providing IFF master
svitch is at either NORMAL or LOW.

LI suTReENT.

EXTERIOR LIGHTING.

The navigation lights, in each wing tip,
consist of forwvard and side-mounted col-
ored lights and an aft-facing white

light. Three red anticollision lights,
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light, or the anticollision lights above
certain speeds and/or altitudes. A
caution light in the crew compartzent
shows when the lahding lights are ex-

OFF turns off and retracts the auxiliary
landing and taxi light. =

ANTICOLLISION LIGHT SWITCH.

The two-position anticollision light
switch (12, figure 1-6), on the overhead

thea rotating. swvitch to -
OFF turns off the lights and retracts
them. If the lights are extended and

reased sbove the

visibility where the pilot could
experience vertigo as a result
of the rotating reflections of
the light against the clouds.
In addition, the light would be
ineffective as an anticollision
light during these conditions
since it could not be observed

by pilots of otker airplanes.
NAVIGATION LIGHT SWITICH.
The two-position navigation light switch

(2, figure 1-6), on the overhead panel,
receives power from the ground tow ac
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bus. Moving the svitch to ON turns on
the wving tip navigation lights. Moving
the swvitch to OFF turms the lights off.
The navigation light switch is mechani-
cally latched in the OFF position and
must be pulled out before it can be
moved to ON.

LANDING LIGHT CAUTION LIGHT.

The placard-type landing light extended
caution light (5, figure 1-7), on the
center console, is powered by the
essential ac bus. The light comes on
to show "LDG LT EXTENDED™ if the awndl-
iary landing end taxi light and/or the
landing lights are not fully retracted
vhen the airplsne is above 8000 feet
or 250 kmots IAS.

INTERIOR LIGHTING.

The control panels and edge-lighted in-
struments have white ponglare indirect
lighting fro=m bulbs imbedded in the
plastic panels. Individual rheostats
in the crew compartment permit seperate
indirect lighting control of the pilot's
instrument panel; copilot's instrument
panel; center instrument panel; and the
side consoles, center console, and over-

Utility lights, with self-contained
switches, fit into a socket on both the
pilot's and copilot's consoles for gen-
eral crev compartment lighting. The
utility lights can be removed from their
sockets to light areas not normally
lighted by other interior lights. PFour

floodlights are in the elec-
tronic equipment compartment ceiling.
Spare bulbs are stored in a compart-
ment in the pilot's console. (See
18, figure 1-8.)

PILOT'S FLIGHT INSTRUMENT INDIRECT LIGHT
SWITCE AND REEOSTAT.

m.;dlct's flight instrument indirect

light switch and rheostat (10, figure
1-6), on the overhead penel, controls

Changed 30 November 196%

the indirect lighting of the pilot's
instrument panel. It is marked "FLIGHT
INST" and receives power from the
essential ac bus. The combination
switch and rheostat mob is turned
clockwise from OFF to twrn the lights
on and increase the brightness.

Turning the knob counterclockwise dims
the lights, and full counterclockwise
rotation to OFF turns the lights off.

COPILOT'S FLIGHT INSTRUMENT INDIRECT
LIGHT SWITCH AND RHEOSTAT.

The copilot's flight instrument in-
direct light switch and rheostat (6,
figure 1-6), on the overhead panel,
controls the indirect lighting of the
copilot's instrument panel. It is
pmarked "FLIGHT INST" and receives power
from the essential ac bus. The combin-
ation switch and rheostat knob is
turned clockvise from OFF to turn the
lights on to increase the brightness.
Turning the kmob counterclockwise dims
the lights, and full counterclockvise
rotation to OFF tunms the lights off.

ENGINE INSTRIMENT INDIRECT LIGHT
SWITCH AND REEOSTAT.

The engine instrument indirect light
switch and rheostat (5, figure 1-6), on
the overhead panel, comtrols the in-
direct lighting of the center instru-
ment panel. It is marked "ENGINE INST"

OFF to turn the lights on and increase
the brightness. Turning the knob
counterclockwise dims the lights, and
full counterclockwise rotation to OFF
turns the lights off.

L-27
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OVERHEAD, PEDESTAL, AND CONSOLE
INDIRECT LIGHT SWITCH AND RHEOSTAT.
The overhead, pedestal, and console
indirect light switch and rheostat (3,

figure 1-6), on the overhead penel,
controls the indirect lighting of the
overhead » center console

(pedestal), and pilot's and copilot's
consoles. The switch receives power
from the essential ac bus. The combi-
nation switch and rheostat knob is
turned clockvise from OFF to turn the
lights on and increase the brightness.
Turmning the knob counterclockwise dims
the lights, and full counterclockwise
rotation to OFF turns the lights off.

INSTRIMENT PANEL FLOODLIGHT SWITCH AND
REEOSTAT.

The instrument panel floodlight switch
and rheostat (11, figure 1-6), on the
overhead panel, is marked "INST FLOOD"

rheostat knob is turned clockwise fro=
OFF to tum on the six floodlights
under the instrument penel shroud and
increase the brightness. Turning the
knodb comterclockwise dims the lights,
and full comterclockwise rotation
OFF turns the lights off. -

powered by the essential dc bus. The
end cap of each utility light is also

a switch and rheostat with BRIGHT, DIM,
and OFF positions. Turning the end
clockwise fro= OFF turns on the light
and increases the brightness. Turning
the end counterclockwise dims the light,
and full counterclockwise rotation to
OFF turns the light off.

ELECTRONIC EQUIPMENT COMPARTMENT
UTILITY FLOODLIGHT AND SWIICH.

The utility floodlights in the elec-
tronic egquipment cozpartment are
povered by the essential ac bus. The
lights are controlled by a two-position
swvitch on the right side, on the corner
of the escape aisle leading to the
ground escape batch. The switch is
marked "UTILITY
recess. Moving the switch to ON
in

B
w

OXYGEN SYSTEM.

Each crev mesmber has his own complete
liguid oxygen system. Each syste= has
a converter-storage container and an
air heat exchanger to convert the
liquid to a gas vhich is wvarmed to make

ing lines and check valves. The change-
over is automatic and occurs if there
is a 12 psi differential between sys-
temss. Each individual system is con-
trolled by a toggle valve in the crew
compartment. The liquid oxygen is
stored in two 10-liter vacumm-insulated
Therzmos bottle type converter containers
in the crew compartment. (See 6, -
figure 1-1.) For servicing, the con-"
verter containers are removed. A

Changed 30 November 196%
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quantity gage in the crewv compartment
shows the total quantity of liquid
oxygen in both containers. Container
pressure, necessary to force out the
uqtddwhendmandedbythesptu, is
provided by converting some of the
liquid to gas and using this gas
pressure in the container. Gaseous
OXygen, at a pressure of about 70 psi,
is delivered from the converters to the
escape capsules. The 70 psi oxygen is
thmmtedmmmucmm
regulator under each seat. The oxygen
regulator supplies 100 percent oxygen
at a pressure of 2.0 to 60 inches of
wvater, depending on altitude, to the
personal-lead disconnect. The oxygen
personal leads, connected to the per-
sonal-lead discomnect, also has a 2.1
pressure reducer installed to reduce
the pressure to bstween zero and 30
inches of water depending on altitude.
The liquid oxygen system supplies
breathable oxygen at a rate that depends
on cabin altitude and crew demand., An
oxygen mask test button is provided in
each capsule. Ligquid oxygen duration
is shown in figure 4-6. An emergency
oxygen system in each capsule provides
additional gaseous oxygen in case of
an emergency. See figure 1-37 for
liquid oxygen specifications.

OXYGEN SYSTEM CONTROLS AND INDICATOR.

OXYCEN TOGGLE VALVES.

Two oxygen toggle valves (6, figure

1-8; 8, figure 1-9), one on each con-
sole, control their respective oxygen
systez shutoff valve.

tive oxygen mask hose whether the mask
is being wvorn or not. The OFF position
of the toggle shuts off the recpective
systenm.

OXYCEN MASK TEST BUTTONS.

The push-to-test buttons, one on the
front of each seat, permit checking the
fit of the oxygen mask. Pushing the
button applies an oxygen pressure of 11
to 16 inches of water to the respective
oxygen mask to check for leaks.

QUANTITY GAGES TEST BUTTON.

Refer to "Environmental Systems Con-
trols and Indicators™ in this section.

LIQUID OXYGEN QUANTITY GACE.

The ligquid oxygen quantity gage (18,
figure 1-3), on the pilot's instrument
penel, has a range of O to 20 liters,
in one-liter increments. The gage is
povered by the essential ac bus and
indicates the amount of liguid oxygen
in both storage containers. An opera-
tional check of the gage can be made by
peans of the quantity gages test button.

ESCAPE CAPSULE OXYGEN SYSTEM (EMERGENCY
OXYGEN SYSTEM).

A gasecus emergency oxygen system is in-
corporated within each escape capsule.
The dual purpose system is used as an

gency knob ("green apple®) or as an
ejection-escape breathing system when
actuated automatically upon ejection.
Each system consists of a 15.1 cubie
foot supply of gaseous oxygen in a
cylinder below the seat, (at a pressure

‘of 1800 psi) and a filler and pressure

g2ge assembly. The gaseous oxygen is
ported into an oxygen pressure reducer
in the capsule. The 1800 psi is reduced
to 70 psi before leaving the pressure

system presses sgainst a check valve

vhich shuts off the normal liquid oxy-
gen supply system. Once the emergency
oxygen system is activated, it is not
possible to change back to the liguid
oxygen system until the emergency sys-
tem pressure is reduced to less than

that of the liquid oxygen system vhich
permits the check wvalve o cpez. The
emergency oxygen system is sufficient

L-29
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OXYGEN DURATION-HOURS

Crew: 2
100 percent oxygen to mask - Constant 70 psi flow to regulator

6.4 | 50.8 | 45.2 | 39.5 | 33.8 | 282|226 | 6.9 | L3 5.6
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Figure 4-6



WMhiwie

N

T.0. 1B-TO(X)A-1

for sbout 20 minutes. See figure 1-37
for gaseous oxygen specifications.

CAPSULE EMERGENCY OXYGEN ACTUATOR KNOB
("GREEN APPLE").

Ammdmmﬂewmmm:
knob, (ﬁsun 1-37), called a "green
apple” is on the forward edge of each
seat at the centerline. Pulling the
Inob wp opens a valve in the oxygen
pressure reducer to activate the emer-
Eency oxygen system. The knob cannot
shut off the emergency oxygen system.

CAPSULE EMERGENCY OXYGEN PRESSURE GAGE
AND FILIER VALVE.

An emergency OXygen pressure gage and a
filler valve (figure 1-37) are mownted
as a wit in the upper right rear
comner of each capsule. - The gage has
a range from REFILL to 2500 psi. The
range from REFILL to 1800 (full) is a
red band, and from 1800 (full) to 2500
is a green band. The mounting aresa of
the gege and filler valve is painted
green and marked "OXY."™ The filler
valve is just below the gage.

OXYGEN SYSTEM PREFLIGHT CEECK.

Before take-off, the oxygen system
should-be checked as follows:

NOTE
Any reference to oxygen controls
and indicators applies to both
pilot and copdlot.

port. Move oxygen toggle wvalve
to OFF after checking.

CAUTION
Do not allow oxygen to flow
freely out of port for more
than 10 seconds, otherwise the
oxygen regulator may be damaged.

5. Oxygen mask and hoses - Put on and
connect as shown in figure 5-7.

6. Oxygen toggle valve - ON.

7. Oxygen mask test button - Press
momentarily.

Momentarily press the test button
to check the mask fit.

NORMAL OPERATION OF OXYGEN SYSTEM.

Operation of the respective oxygen
system is automatic after the pilot's
or copilot's oxygen toggle wvalves are
moved to ON.

OXYGEN SYSTEM EMERGENCY OPERATION.

Refer to "Oxygen System Emergency
Operation” in Section III.

NAVICATION EQUIPMENT.

TACAN - AN/ARN-6S.
The TACAN set is an air

mpuﬂheuinginﬁnntlmhrm-
able up to a line-of-sight distance of
approximately 200 pautical miles.

FOTE
Improperly adjusted or malfimec-

-3
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OXYGEN HOSE HOOK-UP

Remove dust cap and insert male bayonet muqdmmm

comnection, on seat oxygen hose, onto bottom

n(‘.uucl“hu-mmﬁmhﬂﬂ After connecting plug and socket, lock to-
the comnector, and comnect plug on coamector gether by rotating shell on plug to engage
to socket from seal. socket.
»-m-1-13-1

Figure 4-7



b

T.0. 1B-TO(X)A-1

The major components of the TACAN set
are a transceiver, an indicator coupler
(f1ight director computer), a control
panel, and two antermas. The antennas
are selected automatically through the
entenna selector unit. The unit will
automatically select the antenna vhich
first receives a satisfactory signal.
The TACAN transceiver automatically
transmits an interrogation signal,
which is received by the selected
surface beacon and returmed to the
airplane. Distance, bearing, and
course signals are then sent to the in-
dicator coupler (flight director com-
puter), vhich processes the signals and
couples them to the indicators in the
cockpit. The TACAN surface beacon
identification signals are transmitted
every 38 seconds and can be heard in
the headsets. The TACAN set is powered
by the right primary ac and dc busses.

NOTE
A 60-second waiting period is re-
quired before the TACAN will re-
turn to normal operation after am
electrical power interruption,
even though the power interruption
is only momentary.

TACAN CHANNEL SELECTOR SWITCEH.

The channel selector switch (31, figure
1-7), on the center console, permits
selection of any one of 125 channels.
These channels cover the transmitting
frequency range of 1025 to 1150 mega-
cycles and the receiving fregquency
range of 962 to 102§ and 1151 to 1213
megacycles with a one megacycle
separation. The receiver frequency is
automatically set at the same time a
transmitting frequency is selected.
The switch consists of a large circular
serrated knob and small handle. The
circular knob selects the first two
digits and the handle selects the third
digit of a desired channel. A window
above the handle displays the selected
chamnel.

TACAN VOLIME CONTROL KNOB.

This knobd (32, figure 1-7), on the

center console, is inoperative; TACAN
volume is regulated through the TACAN
mixer switches on the intercom control

penels. (Refer to "Intercom System -
AN/AIC-18" in this section.)

TACAN FUNCTION SWITCH.

A three-position rotary switch (30,
figure 1-7), on the center comsole,
controls power to the set and the mode
of operation. With the switch at the
FEC (receive) position, the system
presents bearing and audio identifica-
tion information. With the switch at
T/R (transmit/receive), the system
presents bearing, distance, and andio
identification information as well as
all transmitting operstions. When

the switch is OFF, the system is off.
The switch receives power from the
right pri=mary de bus.

COMMAND CONTROL SWITCH.

Refer to "Flight Director Systea" in
this section.

FLIGHT DIRECTOR MODE SELECTOR SWITCH.

Refer to "Flight Director Systea™ in
this sectiun._

INTERCOM TACAN SWITCH.

Refer to "Intercom System - AN/AIC-18"
in this section.

ATTITUDE DIRECTOR INDICATOR SELECTOR
SWITCH.

Refer to "Flight Director System™ in
this section.

HORIZONTAL SITUATION INDICATORS (ESI).

Refer to "Flight Director Systea™ in
this section.

ATTITUDE DIRECTOR INDICATORS (ADI).

Refer to "Flight Director System™ in
this section.

OPERATION OF TACAN.
NOTE

The following procedures put
only the TACAN set into operation.

-3z



Tc 0. ].B—TO(I)A—I

Refer to "Flight Director
Systea" in this section for
procedures on use of TACAN in
the various flight director
modes.

1. TACAN function switch - REC or T/R,
as desired.
After moving fimction switch
from OFF, allow a 3-minute

vars-up.
2. TACAN chamnel selector switch -
&t.
3. Intercom TACAN mixer switch - Pull
O‘I.lt- =

Fotate mixer switch, as desired,
for volume control.

5. TACAN function switch - OFF.
To shut off TACAN, move fimction
switch to OFF.

INSTRIMENT LANDING (11s).

The three instrument landing

are provided by the AN/ASN-58 radio
receiving set. This receiving set
includes an R-853/ARN-58 localizer
receiver with necessary instruments,

an R-845/ARN-58 glide slope and marker
beacon receiver and a control panel.
These receivers, together with
antennas, indicators (attitude director
and horizontal situation indicators),
and display coupler (part of the flight

transzitter providing airvay and/or
eirfield identification (airway marker
or runway approach marker). All compo-
nents of the instrument landing system
receive pover from the right primary
dec bus.

ILS FREQUENCY SELECTOR KNOB.
The IIS selector kmod (35,

figure 1-7), on the center comsole, is
used to select the desired localizer

frequency. The knob permits selection
of localizer frequencies through the
range of 108.1 to 111.9 megacycles in
200-kilocycle steps. The localizer
frequency selected is displayed through
a8 vindow to the left of the knob. Glide
slope frequencies are automatically
tuned with the selection of & localizer
frequency and range from 329.3 to 335.0
megacycles in 300-kilocycle steps.
(Glide A]asn frequencies are not
displayed.

ILS POWER SWITCH.

The two-position ILS power switch (33,
figure 1-7) is on the center conmsole.
When the switch is moved to POMER, the
ILS system receives power from the right
primary dc bus.

ILS VOLIME KNOB.

This knob (35, figure 1-7) on the center
console is inoperative, and IIS volume
is controlled by rotating the IIS mixer
switches on the intercom control panels.
(Refer to "Intercom System - AN/AIC-18"
in this section.)

COMMAND CONTROL SWITCH.

Refer to "Flight Director System” in
this sectiom.

FLIGHT DIRECTOR MOIE SELECTOR SWITCH.
Refer to "Flight Director Syste=" in
this section.
INTERCOM IIS MIXER SWITCH.

Refer to "Intercom System - AN/AIC-18"
in this syste=. ;

d
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ATTTTUDE DIRECTOR INDICATOR SELECTOR
SWIICH.

Refer to "Flight Director Systez" in
this section.

HORIZONTAL STTUATION INDICATORS (HSI).

Refer to "Flight Director Systea" in
this section.

ATTTTUDE DIRECTOR INDICATORS (ADI).

Refer to "Flight Director Systea” in
this section.

ALTTTUDE HOLD SWITCH.

Refer to "rFlight Director Syste=" in
this section.

mmm&mucﬁs.

Two placard-type indicator lights (33,
figure 1-3 and 25, figure 1-5) are 11lu-
minated by the marker beacon receiver
vhen the airplane passes over a 75-
megacycle marker beacon transmitter.
One marker beacon indicator light is on
the pilot's instrument panel; the other
is on the copilot's instrument panel.
In addition to these lights, a tome in
the headsets indicates when the airplane
is passing over a marker beacon, if the
intercom marker beacon mixer switch has
been pulled up. (Befer to “"Intercom
System - AN/AIC-18" in this section.)
The marker beacon indicator lights are
powered by the essential ac bus.

OFERATION OF INSTRUMENT LANDING SYSTEM.

NOTE
The following procedures place
only the ILS set into operationm.
Rafer to "Flight Director Systea"
in this section for procedures
covering approaches.

1. nsmmm-m.
2. IIS frequency selector knob - Set

freguency.
3. Intercom ILS mixer switch - Pull out
and rotate for desired volume.

5. Altitude hold switch - As required.

NOTE
If the ILS approach mode comes
through the air data computer
beam sensor circuit vhile the
flight director mode selector
switch is at ILS, the altitude
bold circuit automatically dis-

engages.

5. Marker beacon mixer switch - Pull
out.
6. ILS pover switch - OFF.
To shut off ILS, move power
switch to OFF.

AUXTLTARY GYRO PIATFORM SYSTEM (AGPS).

The awdliary gyro platform system pro-
vides pitch, roll, and heading refer-
ence information to the attitude direc-
tor indicators and the flight director
cozputer. It also supplies heading
reference inforsation to the horizontal
situstion indicators and to the TACAN
systez. The gyro systex compensates
for gyro drift as well as

anc acceleration changes of the air-
plane to furmish a constant vertical
and horizontal reference to the flight
instruments. During take-off, when
acceleration changes are the greatest,
the vertical reference is maintained
independent of forward acceleration.
In flight, airspeed information fro=
the central air data system is used
by the amdliary gyro platform systea
to maintain the vertical and horizomtal
references. The auxiliary gyro plat-
form system is backed up by the standdby
attitude syste= which supplies an
attitude reference to the pilot's
standby attitude indicator at all times.
Manually selecting the standby attitude
systez supplies attitude reference
information to the flight director
computer and to the copilot's attitude
director indicsator, as well as the
pilot's staadby attitude indicator.

k-3¢



oM

L-36

T.0. 1B-70(X)A-1

Heading information is manually
selected. Magnetic variation is man-
ually inserted and is mixed with mag-
netic heading information to provide
true north heading indications. kKag-
petic variation can be inserted at any
time and is displayed through a digital
indicator on the auxiliary gyro plat-
form system control penel. Local lati-
tude can be set manually any time. A
digital latitude indicator on the sux-
iliary gyro platform coctrol panel
displays latitude.

- NOTE
Hagnetic variation and lati-
tode must be changed period-
ically during flight as dictated
by speed and heading.

A meter-type indicator displays the
deviation between the magnetic heading
output shaft and the magnetic heading
sensed by the remote magnetic heading
indicator. On initial erection of the
auxiliary gyro platform syste=, the
great circle heading cooputer is
aligned auto—atically to the sensed
magnetic heading of the airplane when
essential &c bus power is initizlly
applied to the auxiliary gyro platfors
systea. Erroneous magnetic interfer-
ence, however, can cause incorrect
aligment of the great circle heading
cozputer. Realignment of the great
circle heading computer can be accom-
plished at anytime before take-off.

AUXTLIARY GYRO PLATFORM MOIDE SWITCH.

mm:g:siﬁmndemtch(li,
figure 1-8), on the pilot's console,
is used to select the desired heading
modes wvhich are displayed on the hori-
zontal situation and attitude director
indicators. When the switch is in the
GEEAT CIRCIE position, bheading with
respect to an arbitrarily selected
earth's great circle is displayed.

The great circle heading is corrected
automatically for earth's rate with
latitude information manually inserted
into the auxiliary gyro platform syste=.
Great circle heading is automatically
aligned with the magnetic heading of
the airplane, unless magnetic variation
has been inserted by the pilot, in
vhich case the great circle heading is
aligned with the true north heading.
When the switch is at THIE, heading,

with respect to magnetic headings

plus or minus manually inserted mag-
netic variation, is displayed. When
the switch is moved to KAG, a heading
with respect to the earth's magnetic
north, sensed by the remote megnetic
heading detector and stabilized by a
gyro is displayed. With the switch in
the DERATED MAC position, the heading
is the saze as in the MAG position
except that it is fast responding and
is not gyro stabilized. Loss of gyro
stabilization cause inaccuracies in the
derated magnetic position; however, it
is still usable in an emergency.
Derated magnetic beading is derived
directly from the remote magnetic head-
ing detector. The mode switch must be
placed in DERATED MAG for heading
inforsation vhen the auxiliary gyro
platfors fails. The switch is powered
by the essential ac bus.

AUXTLIASY GYRO PLATFORM ALIGNMENT
SWITCE.

Kor=al operation of the suxiliary gyro
platfora system is controlled by a two-
position switch (20, figure 1-8) on the
pilot's console. With the switch in
the OFERATE position, essential ac bus
power is applied to the gyro platfor=
and initial erection and align-ent of
the gyro platfora takes place. At the
saze time, the auxiliary gyro platform
syste= aligning light comes on and
remains on until the system bas been
brought up to norzal operating condi-
tion. When the auxiliary gyro platform
has reached the normal condi-
tion (after sbout three minutes), the
aligning light goes out. (Heading
should be within 2 degrees of a known
airplane position.) If the heading

is pot within limits, realignment of the

by moving the alignment switch to the
FEALIGN GREAT CIRCIE position for about

30 seconds. The aligring light comes on

(N
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and remains on until the switch is re-
positioned to the OPERATE position.
Realignment of the great circle head-

ing computer may be accomplished at any

tize before take-off. The auxiliary
gyro platfor= alignment switch must be
returned to OFERATE to resume noreal

operation of the gyro platform.

NOTE

® No alignment will occur in
flight if the auxiliary gyro
platfor= aligmment switch is
set at the REALIGN GREAT
CIRCIE position. BHowever,
the auxiliary gyro platfora
system aligning light will
come oOn.

® Erroneous initial alignment of
the auxiliary gyro platform may
be caused by interference from
magnetic material, such as
steel hangars, etc, or from
magnetic fields generated
from pover lines, transforwers,
etc. Realignment should be
attempted after the airplane
has been moved froaz these in-
fluencing factors.

AUXILIARY GYRO PLATFORM LATTTUDE
SETTING KNOB AND INDICATOR.

Changes in latitude must be inserted

into the gyro platform system by the
latitude setting knmod (13, figure 1-8)
and the latitude is read from a digital
indicator (12, figure 1-8) on the

AUXILIARY GYRO PLATFORM MAGNETIC
VARIATION SETTING KNOB AND INDICATOR.

Changes in magnetic variation must be
inserted into the auxiliary gyro plat-
form system by the magnetic variation
setting knod (21, figure 1-8) and the
variation is read from a digital indi-
cator (22, figure 1-8) on the pilot's
console. The indicator displays mag-
netic variation in degrees and tenths
of degrees. The knob is rotated
clockwise toward EAST for a decrease in
variation and counterclociorise toward
WEST for an increase in variation.
When the knob is rotated, it zechani-
cally changes the degrees of variation
that appear in the magnetic variation
indicator. Fosition of the magnetie
variation setting knob provides a
correction to magnetic heading to pro-

duce true north heading outputs to the
attitude director and horizontal situa-

tion indicators when TRUE (true north)
heading is selected on the auxiliary
gyro platform system mode switch.

AUXILIARY GYRO PLATFORM HEADING SLEN
KNOB.

A pull-out knod (19, figure 1-8), on

the pilot's console, is used to mammlly

slew great circle heading outputs rap-
idly to any desired heading. The knob
is coupled directly to the heading slew
pot and is spring-loaded to OFF. Pull-
ing the knob out cuts off the earth's
rate correction information and then

rotating the knob towards INCR or ICR
applies positive or negative slewing
respectively of the great circle head-
ing. Slewing speed is dependent upon
bhow far the knodb is turned.

pllot's console. The indicator dis-

of degrees. With an increase in north
latitude or a decrease in south lati-
tude, the knob should be rotated clock-
wvise towards N INCR. The knodb is
rotated counterclockwise towards S INCR ROTE

for an increase in south latitude or a Sleving is available only when
decrease in porth latitude. As the the mode switch is at GREAT
knob is rotated, it mechanically CIRCIE.
changes the appropriate {morth or sou*h)

degrees of latitude that appear in the

latituds indicator. The position of

knob, in turn applies electronic sig-

nals, wvhich correspond to its existing

latitude reading, to the gyro platform

systenm.
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HORIZONTAL SITUATION INDICATORS (EHSI).

Refer to "Flight Director Systea" in
this section.

ATTITUDE DIRECTOR INDICATORS (ADI).

Refer to "Flight Director System" in
this section.

AUXILIARY GYRO PLATFORM MAGNETIC
HEADING SYNCHRONIZATION INDICATOR.

The magnetic heading synchronization
indicator (15, figure 1-8), on the
pilot's console, continually displays
the deviation between the magnetic
heading output shaft of the auxiliary
&ro platform system and the heading
as sensed by the remote magnetic head-
ing detector. The indicator receives
pover from the essential ac bus.

AUXILIARY GYRO PLATFORM SYSTE>" ALIGNING
LIGHT.

The auxiliary gyro platform systex
aligning light (1, figure 1-7), on the
center console, receives power from
the primary dc bus. The light (labeled
"AGPS ALIGNING") comes on when power
is applied to the auxiliary gyro
platform systes and recains on during
the initial aligning cycle (about three
minutes). The light goes out when the
gyro platform is aligned and in normal
operating condition. Whenever the
alignment setting switch is placed in
its REALIGN GREAT CIRCIE position, the
aligning light comes on and resmains on
until the aligmment switch is moved to
the OFERATE position.

essential ac bus is powered.

(Auxiliary gyro platfors align-
ment switch must be at OPERATE.)

To operate system, proceed as follows:

1.

Awdliary gyro platform =mode
switch - GREAT CIRCLE.
The mode swvitch should be at
GREAT CIRCIE for initial align-
=ent.

The auxiliary gyro platform sys-

tem is automatically aligned

during the initial erection cycle

to the magnetic heading (or to

the true north heading if mag-

netic variation is inserted

manually).
Auxiliary gyro platform alignment
switch - OFERATE.

Hote that the aligning light is

on. Light will go out when the

Latitude setting knob - Set local
latitude.

Kagnetic heading synchronization
indicator - Check centered.
Heading slew kmob - Check off.

To realign the great circle heading,
proceed as follows:

1.
2.

S.

NOTE
Realigmnment can be acco=plished
only on the ground.

Fode switch - GREAT CIRCIE.
Magnetic variation setting knob -
Set to local magnetic variation.
Latitude setting knob - Set to
local latitude.
Alignment switch - REALICN GREAT
CIRCLIE.
The aligmment switch should
resain in this position for at

least 30 seconds. The auxiliary

gyro platfora system aligning
light should be on.
Alignment switch - OFERATE.

Move alignment switch to OPERATE

end note that the aligning .
light is out.
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6. Heading slew knob - Select great
circle heading.
Sleving of the great circle head-
ing can be accomplished on the
ground or during flight.
7. Heading slew knob - Check OFF.

FLIGHT DIRECTOR SYSTEM.

The flight director system, using a
CPU-27/A flight director computer, pro-
vides a selection of navigation signals
to the attitude director and horizontal
situation indicators. The syste=m is
powered by the right primary ac and dec
busses and the essential ac bus.

FLIGHT DIRECTOR COMFUTER - CPU-27/A.

The electronic CPU-27/A flight director
computer combines the altitule, heading,
attitude, and radio navigation informa-
tion and presents it on the attitude
director. The computer combines head-
ing, roll, course, and localizer signals
for roll indications and altitude,
pitch, and glideslope signals for pitch
indications. The computer is controlled
by a switching arrangement, which puts
the computer into any one of five modes
(four major modes and one submode).

changes the input signals for the proper
programeing of flight paths to fit the

to the pitch steering bar. Balancing
of various input signals will center
the bank and pitch steering bars of
the attitude director indicator. With

which be used with any of the major
modes :Zept ILS APP. (Befer to "Alti-
tude Hold Switch” in this section.) The
flight director computer is powered by
the right primary ac bus.

FLIGET DIFECTOR MODE SELECTOR SWITCH.

The five-position rotary switch (29,
figure 1-3), on the pilot's instrument
panel, selects the mode of operation of
the flight director computer. When the
switch is at STBY, the pointers and
warning flags on the attitude director
indicators are driven out of view by a

tation™ in this section.) With the

switch at ILS, localizer deviation

from the IIS localizer receiver is ;
sent to the flight director computer

and cozbined with roll information

to

ILS, IIS APP, and MAN EDC modes are -

switch receives power from the right
Primary de bus.

k-39
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ATTITUDE DIRECTOR INDICATOR SELECTOR The command control switch receives

SWITCH. pover froz= the right primary dc bus. ~
The attitude director indicator selec- ALTTTUIE ROLD SWITCH.

tor switch (28, figure 1-3), on the

pilot's instrument panel, is used to The two-position altitude hold switch

select the pitch and roll signal (31, figure 1-3), is on the pilot's

sources for the attitude director in- instrument panel. The switch, mag-

dicators and the flight director netically keld in the ON position,

computer. The switch is mechanically engages the altitude hold mode in the

latched in the NORMAL position and flight director computer. The air

must be pulled out before it can be data computer sends altitude infor-
moved to STBY. When the switch is at mation to the flight director cozputer.
NORMAL, essential ac bus power is Altitude changes from the air data

supplied to the pilot's attitude cozputer are combined with pitch in-

director indicator and right prizary formation froz the auxiliary gyro

ac bus power is supplied to the co- platform syste= or from the pitch and
pilot's attitude director indicator. roll gyros to provide a steering

At the same time, attitude signals are s:lmlmrtteerugtothempﬂ

supplied by the auxiliary gyro plat- altitude. This steering signal is

form system indicating beading, pitch, displqyedbythepitch:t«eerlnghlr n
and roll information on both attitude on the attitude director indicator.

director indicators. The flight Bynyi.ngthepitchsteermgm,the
director system supplies navigation desired altittﬂeemhenintd.nedup
information to both attitude director to a deviation of 2500 feet. If the
indicators also. When the switch is altittdedmmmmeedssmfe:t,

moved to the STBY position, the stand- thenltittdeholddrcdtuchw

by Zyro provides attitude informstion automatically by an amowunt egual to

to the pilot's stand-by attitude indd- the deviation beyond 500 feet, as

cator, the copilot's attitude director indicated on the altitude - vertical d
indicator and the flight director com- velocity indicator. BHolding the pitch

puter. The attitude director indicator steering bar in line with the minfature

selector switch receives power from eirplsne on the attitude director indi-
the right primary de bus. cetor maintains the airplane at the
engaged altitude. Altitude hold can

‘heaelect.edd:n'in;wofthemd:t

COMMAND CONTROL SWITCH.
director modes except the ILS APP
I ™is two-position command control switch mode. The altitude bold switch is
(30, figure 1-3), on the pilot's instru- automatically moved to OFF, and the
ment panel, is used to determine whether bold circuit disengaged, when the IIS
AFP mode is selected, or when a strong

the pilot or copilot has control of head-

approach signal is received the
ing and course settings on the horizontal 7 - ﬂ::

situation indicator, and comtrol of -

command airspeed, Mach, or altitude selector switch is at IIS. Electrical

settings. When the switch is at PIIOT power for the altitude hold switch is
received from the right primary dc bus.

or COPILOT, the horizontal situstion
indicator, the altitude-vertical

velocity indicator, and the airspeed- S

Mach mmber indicator on the respective ATTTIUDE DIRECTOR INDICATORS (ADI). -

panel (pilot's or copilot's) become

"master” indicators. Refer to "Flight There are two sttitude director indics-
{ tors (2, figure 1-3; 10, figure 1-%;

Test Instrumentation™ in this section.)
The corresponding indicators on the other
instrument panel then become "slave”
indicators. As a result, vhen a setting
is changed on a master indicator, an

and figure 5-8): one on the pilot's

Changed 30 Novezber 1964
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instrnument panel and one on the co-
pllot's instrument panel. Each pre-
sents roll and pitch attitude, heading,
tum and slip information, computed
steering information in relation to a
command heading or course, glide slope
displacement for instrument landings,
and computed steering information to
intercept localizer courses, ILS glide
slopes, and TACAN. An added scale on
the cover glass provides sideslip
information in degrees. This pictorial-
type instrument combines displays of
pitch, roll, and heading on a universal-
1y mounted sphere which serves as a
reference for a miniature airplane.
The =miniature airplane symbol (9,
figure 5-8), fastened to the instrument
frame, is always in proper physical
relation to the simulated earth,
horizon, and sky areas of the sphere.
The sphere, receiving information from
the auxiliary gyro platform system, is
free to rotate 360 degrees sbout all
axes. (Refer to "Auwxiliary Gyro Plat-
form Syste= (AGPS)™ in this section.)
The borizon is represented as a solid
line and is graduated in S-degree in-
crements which represents airplane
heading. A pitch trim kmodb (10, figure
5-8) rotates the sphere vertically to
position the desired borizon line
reference with respect to the miniature
airplane. A fade feature gradually -
cancels the axount of borizon line dis-
placement vhen the airplane spproaches
90 degrees of clizd or dive. The bank
pointers (5, figure 5-8),

froz the top to the bottom of the sphere
face, measure bank angle on a sexi-

flight director computer command infor-
mation and/or movement around the pdtch
B 2nd ro11 exes or sideslip informetion.
The pitch steering bar (borizontal bvar)
(8, figare 5-8) is an indication of
steering error and provides a guide for
steering to the glide slope or a
selected altitude. The bank
bar (vertical bar) (7, figure k-8)
provides a guide for steering to a
selected course, selected heading, IIS
localizer beam, TACAN or nuzmber of

The attitude director
indicator bank steering bar moves in the

Changed 30 Novezber 196k

direction of heading correction neces-
sary to maintain a desired track. To
center the bank steering bar, the air-
plane must be turned in the direction
of bank steering bar. When proper angle

of interception has been reached, the
bank steering bar automatically centers.

situation indicator, the bank steering
bar will deviate in the opposite direc-
tion and the airplane must again be
turned toward the vertical bar to
center the bar. A wvarning flag appears

bar if the deviation signal is unreli-
eble wvhen the flight director mode
selector switch is at TACAN, IIS or
ILS AFP. A separate twrn rate gyro
supplies turn information to a conven- a
tional turn needle (11, figure 4-8) at
the bottom of the attitude director
indicator. The turn needle is cali-
brated so that one standard needle-
width turn will ac sh a 3H0-degree
tumn in four minutes (1-1/2 degree per
second rste-of-turm). Slip information
is presented by a conventional ball
slip indicator (12, figure 4-8)
directly above the turn needle.

The glide slope indicator (3, figure
5-8) on the left side of the instrument

k51
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FLIGHT DIRECTOR MODES

In the abseace of 2 usable signal (indicated
by the appearance of applicable
flag), related presentations on both indicators
are mmreliable.
1 ATTITUDE WARNING FLAG
2 GLIDE SLOPE WARNING FLAG
3. GLIDE SLOPE INDICATOR
4. GLIDE SLOPE DEVIATION SCALE
5. BANK POINTERS
6. COURSE WARNING FLAG
7. BANK STEERING BAR
8. PITCH STEERING BAR
$. MINIATURE AIRPLANE
®. PITCH TRIM KNOB
1. TURN INDICATOR
12. SLIP INDICATOR
ATTITUDE DIRECTOR INDICATOR
MAJOR
MODE GLIDE BANK PITCH COURSE GLIDE
SLOPE STEERING | STEERING - SLOPE
INDICATOR BAR BAR ARNDNG WARNING
* aw COMMAND | ouroOF |OUTOF VEW
OUT OF VIEW | HEADING VEW WITH USABLZE OUT OF VIEW
HDG STEERING STEERING SSGNAL
=F . OUT OF VIEW
_|*Tacan | ovrorview |COURSEEET| oUTOF WITH USABLE OUT OF VIEW
STEERING VIEW TACAN SIGNAL
OUT OF VIEW
‘ns OUT OF VIEW | orppemiG mgr . LOCALIZER OUT OF VIEW
SIGNAL -
= OUT OF VIEW OUT OF VIEW
s GLIDE SLOPE | LOCALIZER Mcz.m:n WITE USABLE WITH USABLE
APPROACH| DEVIATION STEERING | oroponee | LOCALIZER GLIDE SLOPE
SIGNAL SIGNAL -
STBY OUT OF VIEW oF view] OUTOF OUT OF VIEW OUT OF VIEW
r:wr VIEW

NOTE

* Altitude hold switch can be used in
any mode except the ILS approach

Figure 4-8 (Sheet 10of 2)
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....and Pilot Indicator Presentations

B e N

r i 70
13. RANGE INDICATOR &5
4. COMPASS CARD &ﬁ
5. HEADING MARKER
1. LUBBER LINE
I. BEARING POINTER
18. COURSE SELECTOR WINDOW
. COURSE ARROW (HEAD)
20. TO-FROM INDICATOR
2. COURSE DEVIATION INDICATOR
22 COURSE SET KNOB
23. HEADING SET KNOB
24. COURSE ARROW (TALL)
25. MINIATURE AIRPLANE
26.. COURSE DEVIATION SCALE
EORIZONTAL SITUATION INDICATOR
HEADING COURSE i m TO-FROM BEARING RANGE
MARKER ARROW e INDICATOR POINTER INDICATOR
TACAN BEARING| DEVIATION | TACAN SIGNAL DISTANCE
SET TO TACAN FUNCTION OF 2 TACAN
NO FUNCTION |  canBEARNG| DEVIATION | TACAN sionay |[TACANBEARING| oo ncCE
SET TO
LOCALIZER | FUNCTION OF TACAN
TACAN BEARING
NO FUNCTION | LOCALIZER DEVIATION | TACAN SIGNAL DISTANCE
COURSE
SET TO
LOCALIZER | FuNCTION OF TACAN
NO FUNCTION | LOCALIZER e TACANBEARING| - ~C
SET TO TACAN FUNCTION OF TACAN
NO FUNCTION l.,canBEARNG| DEVIATION TACAN siGyar |TACANBEARING |  pcraNncE

Figure 4-£ (Sheet 20of 2)
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Whenever electrical signals fro= the
navigational receiver are weak or um-
reliable for operation of the bank
steering bar, the course warning flag
(6, rigure 5-8) appears on the face of
the indicator. If signals from the
glide slope receiver are weak or wm-
reliable for operation of the glide
slope indicator, the glide slope warn-
ing flag (2, figure 5-8) appears on
the face of the indicator. (This flag
is electrically driven from view during
the TACAN and MAN HDG mode of oper-
ation.) The pilot's attitude director
indicator receives power from the
essential ac bus and the copilot's
attitode director indicator receives
power from the right primary ac bus.

HORIZONTAL SITUATION INDICATORS (BSI).

The horizontal situation indicator (35,
figure 1-3; 25, figure 1-5; and figure
5-8), on the pilot's and copilot's in-
strument panels, is a multipmrpose
indicator that displays heading, course,
course deviation, TACAN bearing and
range, command heading and course, and

Airplane heading is gisplayed on a
rotating compass card (15, figure 5-8)
marked in S5-degree increments through
350 degrees. The compass card is
driven by signals from the

top of the dial. Reciprocal heading is
read under the lubber line at the
bottom of the dial. Command heading and
course can be inserted menually by ro-
tating the corresponding knobs on the
lower portion of the instrument. A
double-bar rectangular index (heading
marker) (15, figure 5-8) can be rotated
around the outer edge of the compess
card by the heading set kmob (23, figure
k-8) and indicates the selected command
beading. Clockwise rotation of the head-
ing set knob moves the command heading
index clockvise, and commterclockwise
rotation moves the index coumterclock-
wvise. In the MAN EDG or TACAN modes
of operation of the flight director
computer, the command heading index can
be set by the heading set knob on the
borizontal situation indicator. Once
the index is set, it will synchronize

and rotate with the compess card. In
the ILS or ILS APP modes, the command
beading index is sutomatically aligned
with the airplane heading, and turning
the heading set knob will have no
effect on the command heading index
position. A course arrow (19 and 2%,
figure 4-8) that rotates inside the
compass card displays desired course
or track and can be set by turning the
course set knob (22, figure k-8).
Since the TACAN is related to megnetic
porth, the auxiliary gyro platform sys
texz heading selector switch should be
on MAG when using the course displays.
Clockwise rotation of the course set
knodb moves the course arrow clockwise.
The course selected also is displayed
on a three-digit counter in the course
selector window (18, figure 4-8).
Once the course arrow is set, it ro-
tates with the compess card. The
center section of the course arrow,

called a course deviation indicator (21, -

figure 5-8) is movable in a lsteral
motion and remains parallel to the
course arrow, indicating the position
of the airplane in relation to the
selected course. The course deviation
indicator also rotates in conjumction
with the course arrow.

NOTE
The heading signals displayed
on the pilot's horizontal situ-
ation indicator and the copilot's
attitude director indicator are
comnected in paralle] and the
copilot's borizontal situation
indicator and the pilot's atti-
tude director indicator are
comnected in parallel. When
the command control switch is
set at either PILOT or COPILOT,
the corresponding horizontal
situation indicator becomes
the "master” and the other the
“slave”™ wnit. Fotating the -
heading set or course set mob

(
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on the "master” indicator selects
heading or course on both indica-
tors. The set knobs on the

"slave™ indicator are inoperative.

An indication to determine whether a
selected course is to or from a radio
station is displayed by the location of
a trisngular to-from indicator (20,
figure 5-8) above or below the mini-
ature airplane symbol (25, figure 5-8).
With the triangular to-from indicator
on the same side as the course arrow,
the course set is toward the radio
station; and if on the opposite side
of the course arrow, the course set
is awvay from the station. The
pointer (17, figure k-8), rotating
about the compass card, indicates the
direction of the selected ground sta-
tion relative to the airplane. The
angle between the fixed lubber line and
the bearing arrow is the relative bear-
ing to the station. The bearing arrow
is remotely operated by electrical sig-
nals from TACAN. A four-digit (three
of which are used) range indicator (13,
figure 4-8) displays the slant range,
in neutical miles, from the radio
station. In any flight director mode
other than TACAN, the window is masked;
also, if distance is greater than 200
miles, the window will be masked in the
TACAN mode also. Range signals are
received directly from the TACAN equip-
ment to the horizontal situation indi-
cators. The pilot's horizontal situa-
tion indicator is powered by the
essential ac bus and the copilot's
bhorizontal situation indicator is
powered by the right primary ac bus.
EBoth horizontal situation indicators
also receive power from the instrument
ac bus.

ERRATIC OFERATION OF THE ATTITUIE
DIRECTOR AND HORIZONTAL STTUATION
INDICATORS.

Ioes of the auxiliary gyro platfoim
system gyro, instrument ac bus, or
opening of the bus-tie contactors will
affect the operation of the attitude
director and bhorizontal situation
indicators.

Loss of the auxiliary gyro platform
systea gyro wvill cause incorrect head-
ing and attitude information to be sent

to the attitude director and horizontal
situation indicators. Attitude infor-
mation for the pilot's stand-by attitude
indicator and the copilot's attitude
director indicator is available from the
stand-by gyro, and derated magnetic
heading information is available to

the attitude director and horizontal
situation indicators. If the instru-
ment ac bus is lost, no distance infor-
mation will be displayed on the hori-
zontal situation indicators and the
command fimction will be by the master
horizontal situation indicator only.
Also, the loss of the instrument ac
bus will cause the loss of altitude
bold capebility (in the altitude hold
mode only) of the attitude director
and borizontal situation indicators.
(Refer to "Altitude Hold Switch™ in
this section.) Heading and sttitude
information continues to be

on the attitude director and horizontal
situation indicators.

Should the bus-tie contactors open (as
indicated by the bus-tie open caution
light coming on), errors will creep
into the sttitude director and hori-
zontal situztion indicators, due to
cut-of-phase electrical powver supply.
Attitude information is available

frox the stand-by circuit to the pllot's
stand-by attitude indicator and the
copilot's attitude director indicator.
The compass card on the pilot's hori-
zontal situation indicator will temnd to
oscillate, however, the heading infor-
mation can be used for rough course
computations. Beading information dis-
played on the copilot's attitude
director and borizontal situation
indicators cannot be used. Usable
rate-of-tum information will be
displayed on the attitude director
indicators.

NOTE
With the bus-tie contactors
open, the sphere in the atti-
tude director indicators and
the heading card in the bori-
zontal situation indicstors
will oscillate or spin.
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OPERATION OF FLIGHT DIRECTOR SYSTEM.

Dead Reckoning Navigation.

To select and fly a particular megnetic
heading, use the following procedure:

l. Flight director mode selector
switch - MAN HDG.

2. Command control switch - As desired.

3. Borizontal situation indicator
heading set knob - Set.
Align command heading marker with
the desired magnetic heading on
the borizontal situation indica-
tor compass card.
- Turn to the desired heading.

Maintain heading by keeping the hori-
zontal situation indicator command
heading index under the lubber line
and the attitude director indicator
bank steering bar centered.

TACAN Ravigation.

To fly toward or awvay from a TACAN
station but not on a preselected radial,
use the “>1lowving procedure:

ROTE
During flight, verify TACAR
bearing information when possi-
ble by cross-checking with ground
radar, airborme radar, or VOR.

1. TACAN function switch - T/R.
2. TACAR channel selector switch -
Select desired station channel.
3. Flight director mode selector
switch - TACAN.
k. Command control switch - As desired.
5. Borizontal situsation indicator
course set knob - Set.
Set desired course in the course
window. Course arrow will align
to the selected course on the
compass card at the same tinme.
Course deviation indicator will
indicate the position of the
airplane in relation to the
selected course. Steer airplane
by centering the bank steering
bar on the attitude director
indicator.
6. Auxiliary gyro platforms mode
switch - Set as desired. -
T. ¥Wind drift correction - Check.
Steer airplane to keep the

borizontal situation indicator
course devistion indicator
centered to the course arrowv.
(Course arrov may be offset from
the lubber line to show wind
drift correction.) Monitor that
the bank steering bar on the
attitude director indicator is
centered
8. Distance froz radio station -
Monitor.

Check the range indicator on the
borizontal situstion indicator as
pecessary. (The TACAN fimction
switch must be at the T/R posi-
tion to obtain range indi-
cations.)

To fly a selected TACAN radial to or

froma a station, use the following

procedure:

NOTE
During flight, verify TACAN
bearing information when possi-
ble by cross-checking with
ground radar, airborne radar,
or VOR.

1. Repeat steps 1 through &.

2. Horizontal situation indicator
course set knob - Set.
Fotate horizontal situstion
indicator course set knob until
the course arrow is aligned with
the desired radial heading on the
compess card. Course window
should indicate the same course
reading and the course deviation
indicator will indicate airplane
position from the selected radial.
Attitude director indicator bank
steering bar will show angle of

course interception.

3. mmummmm
steering bar - Center.
Turn airplane to center the
attitude director indicator benk
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k. Wind drift correction - Check.
Steer airplane to keep the
horizontal situation indicator
deviation indicator centered,
and rotate the heading set kmob
as required to align the command
beading index with the lubber
line. Maintain drift-corrected
heading by keeping the attitude
director indicator bank steering
bar centered.

5. Distance from TACAN station - Check.
Check the range indicator on the
horizontal situation indicator as
necessary. (The TACAN function
switch must be in the T/R posi-
tion to obtain slant range
information. )

SINGLE-POINT PRESSURE FEFUELING SYSTEM.

The fuel tanks are serviced on_the
ground through the single-point re-
fueling system from a receptacle on
the right side of the fuselage, forward
of the main gear well. (There is mo
alternate means of refueling.)
Refueling system controls permit selec-
tive sutomatic refueling of the tanks.
The airplane normally is refueled at

a flow rate of 600 gallons per minute.
To ensure that the fuel tanks remain
inert, during refueling the incoming
fuel passes through a deseration wmit
before entering the airplaone. Gaseous
nitrogen is injected into the fuel as
it flows into the deseration umit to
rezove oxygen dissolved in the fuel.

Fuel enters the tanks through tank-
mounted refueling level control shutoff
valves. As each tank becomes full, the
valves sutomatically close to shutoff
the refueling flow to the tank. Each
shuto{f valve has a remote, tank-
mounted level control pilot valve vhich
responds to the fuel level in the tank
to control operatica of the shutoff
valve. Because the level control shut-
off and pilot valves have dusl floats,
solencids, =nd diaphragms, a single
failure will not prevent the valve fro=
shutting off the fuel flow. Except for
tank No. 3, vhich has normally open
level control valves, all tanks have
pormally closed level control shutoff
valves. Refueling pressure opens the
pormally open valves and, when electri-
cal power is applied, also cpens the

normally closed valves. Electrical
circuits to the refueling valves are
controlled by switches on the instru-
ment panel and are completed wvhen the
lever over the refueling receptacle
cap is lifted in order to resove the
cap. A level control valve test sys-
tem is used at the start of refueling
to determine if the valves are oper-
ating properly. The single-point
refueling system is shown schematically
in figure §-9. See figure 1-11 for
fuel tank capacities, and figure 1-32
for fuel specifications.

NOTE

The refueling system also is
used to defuesl the airplane.

FEFUELING VALVE SWITCHES.

The seven refueling valve switches (21,
figure 1-3), on the copilot's instru-
ment panel, provide selective control
of the refueling system. Each switch
controls operation of the refueling
level control valves in its correspond-
ing tank. The valves in left and right
tanks of the same number are controlled
by e single switch. Because tank Fo. 3
(su=p tank) always is refilled, no
refueling valve switch is provided for
this tank.

NOTE
Tenk No. 5 is not used on Air-
plane APE2-001, therefore the
No. 5 refueling level control
valve circuit is inoperative on

this airplane.

For complete automatic refueling of all
fuel tanks, each refueling valve swvitch
should be at AUTO. This permits the

nornllyc.loudlerelcmtmlvalm to

All refueling control valve
switches zust be set at AUTO
after any refueling operation
to ensure proper operation of
the fuel system.

L-L7
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SINGLE-POINT REFUELING SYSTEM
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For partial refueling of the airplane,
the refueling valve switches of tanks
not to be filled are placed at CIOSE to
keep the level control valves in the cor-
responding tanks closed during refueling.
The OPEN position of the refueling valve
switches allows the valves in the cor-
responding tanks to open when the tanks
are not full.

The OPEN position is for mainte-
nance purposes and special in-
flight operations only. This
position should be used in
flight only on specific
instructions because fuel se-
quencing wvill be affected.

The refueling valve svitches receive
pover from the primary fuel and defuel
ac bus.

REFUELING LEVEL CONTROL VALVE TEST SWIICH.

The three-position refueling level con-
trol valve test switch in the refueling
receptacle compartment is used by ground
personnel at the start of refueling to
test level control valve shutoff
operation. (The valves are tested when
refueling pressure is applied and fuel
is flowing.) %hen the test switch is
held at PRIMARY, the primary portions of
the dual level control valves should
close; holding the test switch at
SECONDARY closes the secondary portions
of the valves. Refueling flow will stop
as each position is selected, if the
corresponding portions of the level con-
trol valves are operating properly. The
test swvitch receives power from the
primry fuel and defuel ac dus. It is
spring-lcaded to its center off position
and is effective only when the refueling
level control valve switches on the co-
pilot's instrument panel are at AUTO.

FLIGHT TEST INSTRUMENTATION.

The flight test instrmentation is re-
corded by two digital and one analog tape
recorders installed in a controlled
environment instrumentation package in
the wveapons bay. Selection and operation
of the flight test instrumentation equip-
ment are controlled by switches in the
crew compartment. Each digital recorder
provides 32 minutes of recording time

Changed 25 June 1965

(giving = total of 6 minutes of re- |
cording time), and the analog recorder
provides 6% minutes of recording time. A
cabin tape recorder operates vhen the
instnmentation system is recording, and
is used for recording penel response data
and preselected parameters during flight.
It is located aft of the crev compartment.
A voice track® is available on this re-
corder to record either intercom or radio
communications vhen the recorder is om.
This permits identification of test
conditions or general comments to be made
part of the data taken. The cabin re-
corder providas either 12 1/2 or 25
minutes* (16 minutesf) of recording time, [
depending on the tape speed selected be-
fore flight. Adrspeed, vertical "G",

and altitude are recorded on a VGH re-
corder.

recorder. This recorder provides about
1 1/2 bours of recording time. Four
landing cameras®, used to photograph lif
landing data, are located as follows: one
on each main gear strut door focused on
the bogie of the opposite gear, and two
in the forward fuselage, one focused on
the nose gear and one pointing down to
photograph airplane drift in relation to
the runway. Each of the three cameras
focused on the gear has §O-seconds of
fil=, and the camera used to photograph
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mtically provides continuous data right primary ac bus and the instru-
recording and movies when the pilot mentation bus. With the switch at
encapsulates. READY, the sovie camera will operate
whenever a recorder is operating, or
The instrumentation systems are powered vhen the pilot's capsule is closed.
by the flight test instrmentation bus Moving the switch to OFF turns off the
vhich receives pover from the right movie camera and disconnects the camera
primary ac bus except the movie camera from the record switches.

wvhich receives power directly from the
right primary ac bus.

I!becabinmmrderandlmﬂingm

DIGITAL RECORIER SELECTOR SWITCH.

systems however, are powered by the The three-position digital recorder
right primary dc bus. For these sys- selector switch (5, figure 1-3) on
tems, the instrumentation master switch the pilot's instrument panel receives
does not have to be on to permit pover from the instrumentation bus.
operation. When the switch is at AUTO, and either

record switch is used, data is recorded
first on recorder "A"; then, wvhen this

INSTRUMENTATION CONTROLS. mﬁermw‘ofﬂp (Mm

percent of the remaining tape on the
INSTRUMENTATION MASTER SWITCH. digital tape remaining indicator),

recorder "B" is started automatically.
The two-position master switch (&2, Moving the selector switch to either
figure 1-3) on the pilot's instrument RFC A or REC B permits manual selection
panel receives pover from the instru- of either digital tape recorder. The
mentation bus. Moving the switch to ON switch is mechanically latched at all
turns on the instrumentation package three positions and must be pulled out
cooling system and applies power to before it can be moved to a new posi-
the analog, digital and telemetering tion.

systems. The switch is mechanically
latched at ON and must be pulled out

Selors I o Yo mough te Y, IHTHRENTATION PACKAGE COOLING SYSTEM
SEIECTOR SWTICH.

TEILRMETERING =

. The three-position eoo].!.ng)mtel selec-

The two-position telemetering switch tor switch (38, figure 1-3) on the

(53, figure 1-3) on the pilot's instru- pilot's instrument penel receives pg

ment penel receives power from the from the instnumentation bus. When
switch is at AUTO, the environment of

instrumentation bus. Moving the switch
to XMT trensmits dsta to ground sta- the instrumentation package is normally

tions. Moving the switch to STEY keeps
the transmitter warmed up resdy to tation cooling system. However, if

transmit wvhen required.

NOTE the number two cooling system automati-
Do not move the telemetering cally takes over and the mmber one sys-
switch to XMT wuntil just prior tea is shut off. Moving the selactor

switch to either Fo. 1 or Fo. 2 over- -
rides the autometic selection and per-
mits menual selection of either cooling

CAMERA SWTTCH. systez. The switch is dechanically
three positions and

latched at all
must be pulled out before it can be
moved to a new position.

%0 start to take-off rm.

The two-position camers switch (51,
figure 1-3) on the pilot's instrnument
panel receives power from both the

*Adrplane AFG2-001

Changed 25 June 1965
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INTERVAL FECORD SWITCH.

The three-position interval record
svitch (50, figure 1-3) on the pilot's

at SHORT, 5 seconds of data is recorded
every 15 or 30 seconds, depending on a
time selection made in the instrumen-
tation peckage. When the switch is at
LONG, 5 seconds of data is recorded
every 2 or b minutes, depending on a
preselected time made in the instrumen-
tation package. The data is recorded by
the digital and/or analog ta

The rotary, three-position recording
systen selector switch (56, figure
1-3) on the pilot's instrument penel
receives powver from the instrumentation
bus. Turning the switch to DIGITAL,
BOTH, or ANALOG selects the respective
tape recording system required or simml-
taneous use of both. When the selector
is at any of the three positions,
either or both indicator lights show
which recorder is operating.

FECORDING RESTART BUTTON.
The restart button (47, figure 1-3) on
the pilot's instrument panel receives

pover from the instrumentation bus. In
case of an sutomatic shutdown of the

button, to let the equipment warm up.
However, if recording is critical, it

remains in the 2 minute time limit,

Changed 25 June 1965

the instrumentation master switch must
be moved to OFF to reduce the heat in
the package. The master switch must be
moved to ON prior to pressing the re-
start button for the next recording.

CAUTION
Demage to the instrumentation
equipment in the package could
occur if this type of operation
is continued beyond the first
2 minutes.

PILOT'S RECORD BUTTON.

The 's record button (5, figure
1-11) on the pilot's control wheel
receives powver from the instrumenta-
tion bus. Pressing the button, after
the swvitches on the instrmentation
penel are set, records data as long as
the button is held down. If the button
is pressed momentarily, 5 seconds of
data will be recorded. The pilot's -
record buttion overrides the setting of
the interval record switch.

PILOT'S EVENT MARKER BUTTON.

The pilot's event marker button (5,

figure 1-11) on the pilot's control

wheel receives power from the instru-
mentation bus. Pressing the button

causes a unigue word to be recorded.
The button must be held down for at

least 1/5 second to ensure the word

is recorded.

COPIIOT*S FECORD SWITCH.

The three-position copilot's record
switch (15, figure 1-3) on the co-
pllot's instruzent panel receives power
from the instrumentation bus, and is
spring-loaded from MOM to OFF. Moving

switch should be checked at OFF before

A-51
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the master switch is moved to ON to
prevent inasdvertant use of tape prior
to flight. Indicator lights next to
the switch show which recorder is being
used.

ENCINE-ADS VIBRATION RECORD SELECTO
SWITCH. !

The 7-position engine-ADS vibration re-
cord selector switch (15, figure 1-3)

on the pilot's instrument panel receives
power from the instrumentation bus when

Data as selected by the selector
switch is continuwously telemetered to-
the ground if the instrumentation
m=aster switch is on and the telezeter
switch is at XMT. If the interval
record switch is at either of the in-
terval positions, vibration data will
be recorded, but it will be

if the selector switch is at AUTO be-

LANDING CAMERA SWITCH,*

B A two-position landing camers switch
(124, figure 1-%) receives power

from the right primary dc bus. Moving
the switch to ON turns on the four
landing cameras to record landing data.
Moving the switch to OFF turns the
cameras off. The instrumentation master
switch does not have to be on.

% Airplane AFG2-001

VGH RECORDER SWITCH.

The two-position VGH recorder switch
(13, figure 1-9) on the copilot's con-
sole receives power from the right pri-
mary dc bus. Moving the switch to ON
turns on the VGH recorder which records
airspeed, vertical "G", and altitude.
Moving the switch to OFF turms off the
recorder. The instrumentation master
switch does not have to be on.

CABIN FECORDER SWITCH.

The cabin recorder switch (22C, figure
1-5) on the center instrument panel

receives power from the right primary
dc bus. Moving the switch to FEADY arms

the cabin tape recorder to record data .

when the pilot's record button is
pushed. Moving the switch to OFF pre-
vents operation of the cabin recorder
when the pilot's record button is

pushed.

FLIGAT DISECTOR MODE SELECTOR SWITCH.

The five-position rotary switch (29,
figure 1-3), on the pilot's instrument
panel, selects the mode of operation of
the flight director computer. When the
switch is at STBY and the command con-
trol switch is at PILOT, the bank
steering bar on the attitude director
indicator can be used to indicate up to
3 degrees right or left sideslip on
both the pilot's and copilot's attitude
director indicators. The mode selector
switch receives power from the right

primary dc bus.

The two-position comzand control switsh
(30, figure 1-3), on the pilot's instru-
ment panel, is used in conjunction with
the rlight director mode switch. When
the switch is at PIIOT and the flight
director mode selector switch is at STBY,
the bank steering bar on the attitude
director indicator can be used to

Changed 25 June 1965
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indicate up to 3 degrees right or left
sideslip on both the pilot's and co-
pilot's attitude director indicators.
The command control switch receives
pover from the right primary dc bus.
For other functions of the command
control switch, refer to "Flight
Director System" in this section.

INSTRUMENTATION INDICATORS.

DIGITAL TAPE REMAINING INDICATOR.

The digital tape remaining dial indica-
tor (45, figure 1-3) on the pilot's
instrument panel shows the total percent-
age of tape re=maining on both digital re-
corders. The indicator is powered by
the instrumentation bus. The indicator
13nrhdﬁm0hlﬂ)rrem‘t,iﬂ
25-percent increments. (Each digital
recorder nas 50 percent of the tape
supply. ) _

ANAIOG TAFE REMAINING INDICATOS.

The analog tape re=aining dial indicator
(35, figure 1-3) on the pilot's instru-
ment panel shows the percentage of tape
remaining on the analog recorder. The

indicator is powered by the instrumenta-
tion bus. The indicator is marked from
O to 100 percent, in 25-percent incre-

zents.

The time reset button (2, figure 1-5) is

theh:ttnnrettmsthetlmeodem
ator to a count of zero. The counter

should also be turned to zero at this

time so both will be in "synec.”

DIGITAL RECORD INDICATOR LIGHTS.

The three digital record indicator lights
(48, figure 1-3, 16, figure 1-5, and

] 25, figure 1-5) one on the pilot's

instrument panel, one next to the
correlation counter and one oz the co-
pilot's instrument panel are pr jered by

Changed 25 June 1965

the instrumentation bus. The lights
come on (green) steady or flashing wvhen
either digital recorder is operating.

If the lights do not come on when the
record button or switch is used, the
digital recorder is not operating. This
could be caused by the tape being
exhausted.

ANAIOG RECORD INDICATOR LIGHTS.
The three analog record indicator lights

(59, figure 1-3, 15, figure 1-&, and
3, figure 1-5) one on the pilot's in-

CABIN RECORDER INDICATOR LIGHT.

The cabin recorder indicator light
(228, figure 1-5) on the center instru-

The cooling malfunction caution light
(51, figure 1-3), on the pilot's in-
strument panel, is powvered by the

5-53
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instrumentation bus. The placard-type
light comes on to show "COOL MALF" if
the environment (pressurization or
cooling) in the instrumentation package
is out of limits for any continuous
interval of 20 seconds. Also, control
will switch over automatically to
cooling systea No. 2. If the cooling
malfunction light stays on, instrumen-
tation package powver will be turned
off automatically after about 100
seconds. (This will be indicated by
the instrumentation off master lignt
co=ing on.)

INSTRUVMENTATION PACKAGE COOLING SYSTEM
INDICATOR LIGHTS. -

The two cooling system indicator lights
(51, figure 1-3) on the pilot's instru-
ment panel are powered by the instru-
mentation bus. One placard-type
comes on to show "COOL 1 ON" when
instrumentation package cooling
No. 1 is being used; the other 11
cozes on to show "COOL 2 ON" when
cooling system No. 1 has failed the
autocatic changeover to cooling syste=
No. 2 has been accomplished. Only one
light will be on at a time.

3

H

qR

INSTRIMENTATION PACKAGE LIQUID NITROGEN
LOW CAUTION LIGEHT.

The liquid nitrogen low caution light
(51, figure 1-3) on the pilot's instru-
panel is inoperative.

corded data. The counter, connected
directly to the time code generator of
the digital system, comnts continwously
and records on the tape after the
instrmmentation master switch is

at ON. Setting up the counter

requires holding down the correlation
time and counter reset button (2, I
figure 1-5) until all zeros are dis-
played on the counter, then releasing
the reset button. This starts the
counter and the time code generator
simultaneously so both will record the
same time values. Any interruption of
of instrumentation power will destroy
this "sync™ and the counter must be
reset to the time code generator.

MISCELIANEOUS EQUIPMENT.

MAP CASE.

The map case, beneath the center com-
sole, is for stowage of flight manuals,
enroute charts, letdown charts, and the
letdown chart holder.

LETDOWN CHART ROLDER.

The transparent letdown chart holder
holds one letdown chart and can be

plugged into the pilot's instrument
panel to present a selected letdown
chart for ready reference. (See 7,
figure 1-3.) When not in use, it is
stored in the map case.

RELIEF CONTAINER.

The one-pint capacity relief container
is stowed beneath the center console.

Changed 25 June 1965
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PROTECTIVE SOLAR SHIELD.

The protective solar shield is used by
ground personnel to reduce the temper-
ature in the crev compartment vhile the
airplsne is parked. The solar shield,
which is a thin, vhite, vinyl-coated,
nylon fabric, smaps to the interior
frame of the windshield.

PROTECTIVE COVERS.

Semovable covers include engine air
inlet covers, tail pipe covers, a
pitot boom cover, engine inlet
boundary layer airflow outlet covers,
a wing walikvay protective cover, mats
for use in the air inlets, and
miscellanecus plugs for extermal

Changed 30 November 1965
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SECTION V

OPERATING LIMITATIONS

TABLE OF CONTENTS PACE
Minimum Crew Requirements . . . . 5-1
Instrument Maridings . ... .. .« 51
Engine Limitations . . . . . . . .« =1
Airspeed Limitations . . . . . . . 5-6
Inlet Limitations .. ..... .51

MINTMUM CREW REQUIREMENTS.

The minimm crew required is a pilot and
a copilot.

INSTRUMENT MARKINGS.

Careful attention must be given to the
instrument maridngs (figure 5-1), be-
cause these limitations are not neces-
sarily repeated in this or any other
section.

ENCINE LIMITATIONS.

The engine limitations shown in figure
5-1 are based on use of JP-§ fuel.

THRUST DEFINITIONS.

MAXTMUM THRUST.

Maximm Thrust is defined as the thrust
obtained at 100% rpm with the throttle
at MAX A/B (maximum afterburmer) and is
not time-limited.

NOTE
During selected overspeed
(104% rpm) operation, which can
be used for take-off when
ambient temperature is above
50°F, Maximm Thrust also is
attained. (Pefer to "Selected
Overspeed Limits"™ in this
section.)

Ground Speed Limitations . . . .. 5-14
Prohibited Maneuvers . . .. . .. =15
Acceleration Limitations .. ... 514
Center—of-Cravity Limitations . . . 5-14
Weight Limitations . . .. .. . . 5-14

MILITARY THRUST.

Military Thrust is defined as the thrust
obtained at 100% rpm with the throttle
at MIL (full throttle without after-
burmer) and is not time-limited.

NORMAL THRUST.

Normal Thrust is defined as the minimm
thrust obtained at 100% rpm with the
throttle at the LO-degree mark on the
qusdrant (sea-level static conditions).
The same throttle setting produces
Normal Thrust at altitude. This thrust
rating is not time-limited.

SELECTED OVERSPEED LIMITS.

Selected overspeed (104 rpm) operation,
with the throttle at OVSP, can be used
for take-off only if ambient temperature
is above 50°F. Selected overspeed is
limited to 5 minutes per take-off and
must be disengaged before attaining Mach
0.6 (one hour cumulative). Maximm
allowable continuous engine speed during
selected overspeed operation is 105%
rma. The transient overspeed limits
permitted during selected overspeed are
105% rp= to 106% rpm for 2 mimutes
cumlative. Any operation above 106%
rpm is prohibited. If the overspeed
limits are exceeded on the ground, the
engine must be shut down. If these
limits are exceeded in flight, retard
the throttle out of OVSP in an attempt
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INSTRUMENT MARKINGS NOTE

ENGINE LIMITATIONS ARE BASED ON JP-§ FUEL

(A

BN 9% TO 1013 NOEMAL 1003 RPM OPERATION H B 157° F TO 313° F TOTAL TEMPERATURE-
103% TO 1053 NORMAL SELECTED OVERSPEED =
== 106% REJECT OVERSPEED

* FOR TIME LIMITS REFER TO EXHAUST
NOTE TEMPERATURE LIMITS.

Normal operating range is 60% to 101% rpm.

WD
SHOCK
POS
T
( @
PRIMARY EXHAUST NOZZLE SHOCK WAVE POSITION
POSITION INDICATOR (6) DMDICATCR (3)
BN 8-1/2 PERCENTTO NORMAL OPERATING EEE DANGER (INLET UNSTARTED)
86-1/2 PERCENT RANGE FOR TAKE-OFF P
87 PERCENT TO OVERSPEED RANGE FOR
81 PERCENT TAKE-OFF EER  NORMAL
L] POSITION OF SHOCK DOWNSTREAM
OF NORMAL (AFT)
BEER RESTART
A
G

B-10-1-51-34

Figure 5-1 (Sheet 1 of 2)
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1SOLB TO 250 LB CAUTION

EYDRAULIC PRESSURE GAGE (4

3 SOLBTOZS00LB MINTMUM == 3800 PSI TO 4200 PSI NORMAL
e 4200 PSI TO 4250 PsI MAXTMUM

B-70-1-51-5a

Figure 5-1 (Sheet 20f 3)



to reduce the rpm below 105%. If neces-
sary, continue to retard the throttle to
keep the rpm within limits. If retard-
ing the throttle to IDLE fails to lower
the rpm, the engine must be shut down.

CAUTION
Improper or excessive use of se-
lected overspeed can result in
reduced turbine life and pre-
mature turbine replacement.

NOTE
The duration of selected
overspeed operation must be
entered in the Form 781 (or
equivalent).

ENGINE OVERSPEED LIMITATIONS.

For all steady-state engine operations
other than selected overspeed, the
maximm allowable continuous engine
speed is 101% rpm. Transient overspeed
limits are 102% to 105% rpm for 5
minutes; 105% to 106% rpm for 2 mimutes
cumlative. Any operation above 106%
rom is prohibited. If the overspeed
limits are exceeded on the ground, the
engine must be shut down. If these
limits are exceeded in flight, retard
the throttle in an attempt to reduce
the rpm below 101%. If retarding the
throttle to IDLE fails to lower the
rp=, the engine must be shut down.
(Refer to "Engine Windmilling RPM
Limit® in this section.) The engine
must be inspected for damage if the
overspeed limits are exceeded. If 106X
rmm is exceeded, a complete inspection
of the compressor and turbine sectionms,
and bench testing of the main fuel con-
trol are necessary.

NOTE
The amount and duration of
engine overspeed and all time
above 1C1¥ rpm must be entered
in the Form 781 (or equivalent),
so that prescribed engine in-
spections can be made.

ENCINE WINDMILLING LIMITS.
ENGINE WINDMILLING RPM LIMIT.

If an engine is shut down because of
engine oil pressure failure or excessive

uncontrollable vibration, the engine

must not windmill above 22% rpm. (Engage
engine brake and/or reduce airspeed to A
;;;p rpm of windmilling engine below \

ENGINE WINDMILLING TIME LIMITS.

See figure 5-2 for windmilling time
limits,

AFTERBURNER LIGHT-OFF TIME AND RPM DROP
LIMITS.

Afterburmner light-off should occur within
Lk seconds after the throttle is moved
from MIL to MIN A/B. (Afterburner
light—off normally will require only
about 3 seconds.) An rpm drop up to
L.5% rpm is permissible during after-
burner light-off.

ENGINE ACCELERATION LIMITS.

At sea-level, the engine should acceler-
ate from Idle to Military Thrust within
9 seconds, and from Military Thrust to
Maximum Thrust within 7 seconds. At low
altitude, if the throttle is advanced
directly from IDLE to MAX A/B when speed
is below 150 knots IAS, Maximmm Thrust
should be attained within 13 seconds.
Deviation in excess of the given times
should be recorded in Form 781 (or
equivalent).

ENGINE EMERGENCY WINDMILL BRAKE LIMITS.

Above Mach 1.5, only one engine per
inlet should be braked. This prevents
a possible continuous inlet buzz which
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ENGINE WINDMILLING TIME LIMITS

e e
THROTTLE CONDITION l

THROTTLE IDLE - THROTTLE - IDLE THRU MIL,
THROTTLE OFF S e e el . A
WINDMILLING WINDMILLING | MINIMUM OR
TIME Tﬁ COOLING THROTTLE - 40 DEG THRU MIL,
LIMITS LIMITS TIME * RPM UNLOCKED
/2 MINUTE 1 MINUTE 2 MINUTES
WINDMILLING
1 MINUTE TIME
UNLIMITED
2 MINUTES
5 MINUTES
UNLIMITED IF

MOVE THROTTLE TO OFF BELOW MACH 0.5.
OPEN THROTTLE JIST LONG ENOUGH FOR AIR
START ATTEMPTS.

RPM ABOVE 8%

NOTE

= Windmilling limits based on engine being free to rotate, with proper operation
of engine lube ofl system, and adequate [uel flow when throtile is not OFF.

* Maintain minimum cooling time with throttle at 45 degrees lo repeat windmilling
time at given throttle condition. (Additlional fuel flow for engine lube oil cooling
is provided by 45-degree throtile setting. )

¥ Reguires post-flight inspection of engine lube oil filters and fillers and No. 2
climb and dive scavange screens.

e e e ]

Figure 5-2

Changed 25 June 1965 $-
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EXHAUST TEMPERATURE LIMITS.

Refer to the Confidential Supple=sent,
T.0. 1B-70(X)A-1A, for exhaust tempera-
ture limits,

SECONDARY EXHAUST NOZZLE SHPOUD LIMITS.

Fefer to the Confidential Supplenent,
T.0. 1B-70(X)A-1A, for secondary ex-
haust nozzle shroud limits.

ENGINE AND ACCESSOPY NRIVE SYSTEM
VIREATION LIMITS.

The steady-state vibration limits for

the engine and accessory drive syste=

are shown in figure 5-4. The engine

vibration limit varies with engine rp=;

the ADS limit remains constant.

CAUTION =

Pefer to "Excessive FEngine or
Accessory DNrive Systez Gearbox
Vibration™ in Section III for
procedure to be followed if the
engine or AZS vibration limits
are excesded.

Because each engine and each ADS gear-
box has its own normal operation
steady-state vibration level, a change
frox this level, even though it is
below the vibration limit, may indicate
trouble. -As a result, 1!: gradual
increase in vibration level is noted,
a ground check of the effected engine
or gearbox is warranted. (Refer to
"Engine-Accessory Drive System Vibre-
tion™ in Sectiom VII.)

ENCINE ICNTTION SYSTEM LIMITS.

To prolong ignition unit service life,
Jtbe ignition circuit is limited to 90
seconds of continuous operation. A
f=inim= cooling period of 2 minutes is
necessary before the ignition can ve
used again. The total operating time

¢t for the ignition syste=m during any

period is 10 minutes below
2.0, and &k minutes above Mach 2.0.

AIRCPEFD LIMITATIONS.

It should be noted that the limit air-
speeds are attainable in level flight,
and under most conditions, at less than
paximum engine thrust. Therefore,
approach to these limits should b= made
with caution. During operation at or
near these limits, avoid maneuvers that
tend to rapidly increase speed, such as
accelerations, dives, abrupt thrust in-
creases, etc.

MAXIMM ALLOWAPLE ATFSPEED.

Pefer to the Confidential Supplesment,
T.0. 1R-70(X)A-1A, for maximum allowable

airspeeds.

LANDING GFAP LOWEPING SPEED.

The maximum allowable landing gear
lowering speei is shown in figure 5-5.

CAUTION
Flight with the landing gear
extenied above gear—down limit
speed will cause structural
and component operating
mechanisr da-age.

Avoid retracting or lowering the land-
ing gear at load factors greater or less
than 1.0G. Undue loads on the gear
during cycling tend to decrease the
service life unnecessarily.

CAUTION
Do not sideslip the airplane
during pear extension or re-
traction as structural damage
to the gear doors and oper-
ating mechaniss can result.

™arneed D Time 1%5

=
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SECONDARY EXHAUST NOZZLE SHROUD LIMITS

REFTER TO CONFEDENTIAL SUPPLEMENT, T.0. IB-TOX)A-1A

-0 -1
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ENGINE AND ACCESSORY DRIVE SYSTEM

VIBRATION LIMITS
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LANDING GEAR LOWERING LIMITS
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Figure 5-5
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FLAP LOWERING SPEED.

The maximum allowable flap lowering
speed is 270 knots IAS or Mach 0.6,
whichever is lower.

CAUTION
Flight above 270 knots IAS or
Mach 0.6 with the flaps ex-
tended, will cause structural
and component operating
mechanism damage.

LANDING LIGHT AND AUXILIARY LANDING AND
TAXT LICHT FXTENSION SPEFD.

Extension of the landing light or the ~
awdliary landing and taxi light above
the limit airspeed or altitude is pre-
vented by the central air data system.
However, if this automatic circuitry
fails, the maximum allowable airspeed
and altitude for lowering the lights is
250 knots IAS below 8,000 feet altitude.
Damage to the lights is likely to occur
if these limits are exceeded,

ANTICOLLISION LIGHT EXTENSION SPEED.

Extension of the anticollision lights
above the limit airspeed is prevented
by the central air data system. How-
ever, if this automatic circuitry fails,
the saximm allowable for ex-
tending the anticollision lights is 325
knots IAS or Mach 1.15, whichever is
lower. Damage to the lights will occur
from heat effects if the lights are
extended above this speed.

WING TIP FOLD OPEPATING SPFEDS.

The wing tips must be at the i position
at airspeeds between Mach 0.95 (or 500
knots IAS, vhichever is lower) and Mach
1.5k. Above Mach 1.k, the wing tips must
be full down. A tolerance of £.05 Mack
pumber is allowed for operating procedure

and technique.
CAUTTION

Avoid operating the wing tips
during saneuvering flight, in
rough or turbulent air, or dur-
ing changes in G to prevent

damage to the wing tip folding
mechanis= and/or airplane
structure.

DRAG CHUTE OPEPATING SPEEDS.

The drag chutes should be deployed
after nose gear touchdown and at speeds
below 220 knots IAS. If the drag chutes
are deployed above 220 knots IAS,
structural damage to airplane and/or
chutes will occur.

CAUTION
To prevent slowing the air-
plane to below landing speed,
the drag chutes must not be
deployed until after touch-
down. -If inadvertent deploy-
ment does occur, the chutes
must be jettisoned.

Minimum drag chute deployment speed is
100 knots IAS. Actuation of the drag
chute handle below this speed results
in incomplete deployment and loss of
effectiveness. Minimum jettison speed
for the drag chutes is &0 knots IAS.

CAUTION
To avoid possible structural
damage to the upper wing
surface, do not jettison the
drag chutes at speeds below
60 knots. Failure to jetti-
son the chutes results in
engine exhaust darage to the
drag chute risers, which re-
quires inspection and/or
replacerent before subsequent
flights.

[
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WINDSHIZLD NOSE RAMP POSITIONING SPEXD.

The two-position nose razp may be
raised at any flight speed. It ls
desirsble to svoid high-speed flight
with the nose rs=p In the down position
because of the resulting high vind-
shield temperstures and increase in air-
plane drag.

NOTE
Performance data in Appendix I
reflects supersonic operation
with the nose ra=p in the up
position only.

INLE? LIMITATIONS.

Information on airplane attitude limita-
tions for maintaining & started inlet

will be cupplied when availsble.

w&mw
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MAXIMUM ALLOWABLE AIRSPEED

REFER TO CONFIDENTIAL SUPPLEMENT, T.0. 1IB-T(X)A-1A

B-18- -10-M4

(Figere 5-Y deleted)

Changed 25 June 1965
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GROUND SPEED LIMITATIONS.
e

TAXE-OFF, LANDING, AND TAXI SPREDS.

To prevent tire damage, the maximus
allowable ground speed recomzmended dur-

Jing take-off or landing is 250 knots.

Before take-off, following a period of
excessive taxiing, bave the tire tes

pPeratures checked to ensure that they

are cool encugh (below 200 F) for safe
operation.

MAXTMIM TURNING SPEEDS DURING TAXIING.

To prevent structural damsge, the fol-
lowing recommended maximum turning
speeds should be observed during taxi-
ing:

NOSE WHEEL STEERING SELECTOR SWITCE AT

TAXI
:
PEDAL ANGLE TURNING
TRAVEL (DEcREES) SPEED
Full 58 9 =ph
7/8 53 12 =ph
3/% 35 15 =ph
1/2 18 20 =ph
NOSE WEEEL STEERING SELECTOR SWITCE AT
TAXE-OFF LIG
RUDDER NOSE WHEEL MAXTMUM
PEDAL ANGLE TURNING
TRAVEL (DEcREES)
Full 35 15 =ph
3/ 18 20 =ph
1/2 8 31 =pb

Aerobatic maneuvers of any kiod are
strictly prohibited. This includes in-
tentional spins, spap rolls, vertical
stalls, and steep dives, as well as any
maneuver resulting in excessive acceler-
ations. Violent or abrupt control
movements should be avoided.

ACCELERATION LIMITATIONS.

Refer to the Confidential Supplement,
T.0. 1B-TO(X)A-1A, for accelerstion
lizitations.

CAUTION
Do pot exceed 1.15 G during or
after an engine or accessory
drive system cozpartment fire.

CENTER-OF-GRAVITY LIMITATIONS.

Refer to the Confidential Supplement,
T.0. 1B-T0(X)A-1A, for center-of-gravity
limitations.

WEIGET LIMITATIONS.

Refer to the Confidential Supplement,
T.0. 1B-T0(X)A-1A, for weight limita-
tions.

NOTE
Refer to the Confidential Sup-
plement, T.0. 1B-TO(X)A-1A,
for Section VI, Flight Char-
acteristics.

Changed 25 June 1965
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SECTION VII

SYSTEMS OPEHATION

TABLE OF CONTENTS PAGE
Wing Tip Uperation . . . . « = = = « [-1

Inlet Heaction Upon
mpmum...-.--.--.?'j

WING TIP OPERATION.

At airspeeds between K00 knots IAS or
Mach 0.95 (wvhichever is lower) and Mach
1.5, the wing tips must be one-half down.

Mach 1.5, the wving tips must be
full down. (See figure 2-7.)

NOTE
® On Airplane AFG2-001, wing tip down
positions are: %, 25 degrees; DOWN,
65 degrees.
@ On Airplane APE2-207, wing tip down
positions are: 3, 30 degrees; DOWN,
TC degrees.

During acceleration, before Mach C.95 or
LCO knots IAS is exceeded, lower the wing
tips to the one-half position. As the
wing tips are lowered, a slight roll may
be felt if one tip lowers slowver than
the other. If excessive roll occurs,
izmediately raise the wing tips. After
the wing tips are in position, as showm
by the indicators, continue acceleration.

Mach 1.5, the wing tips should be
full down.

the wving tips are full down on Air-

APE2-0Ci, continue acceleration to
Mach 2.6 and unlock the lateral bobweight
by bolding the lateral bobweight switeh
at FREE for about 3 seconds and checking
that the lateral bobweight indicator
shows FREE,

Phanead 9 Toma 105

PAGE
Minimum Arterburner Instability . . .7-3

Engine-Accessory Urive
sy‘tﬂ Fibratioe: -5 o' » o = -7-3

WARNING
Do not attempt flight at Mach 2.6
or above with the wing tips full
down and the lateral bobweight
locked, as undesirable maneuver-
ing characteristics will result.

NOTE
Before moving the lateral bobweight
swvitch to FREE, check that the bob-
weight indicator shows LOCKED.
This verifies that the bobweight
svitch bas not been moved
accidentally.

If the indicator shows FREE before the
bobweight swviteh is moved to FREE, hold
the switch at LOCK until the indicator
shows LOCKED, then bhold the switch at
FREE for 3 seconds. Check that the
bobweight indicator now shows FREE. I
During the deceleration, when Mach

2.6 is reached, move the lateral bob-
weight switch to LOCK and check that the
lateral bobweight indicator shows LOCKED.

NOTE
If indicator shows FREE, pulse
lateral bobweight switch towards
FREE until bobweight indicator
shows LOCKED.

At Mach 1.5 raise wing tips to 1/2, then
full up below Mach 0.95 or 500 kmots IAS
After the wing tips are up, continue
deceleration and descent as reguired.

NOTE
Baising the wving tips causes a
slight nose down tris change.

T=1
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Encapsulation, followed by the initial
use of the throttle retard button on the
emcrgency descent control grip by either
occupant, causes the throats and hypass
doors to go to the emergency position to
belp maintain stable airflow to the en-
gines. The inlet emergency condition
will remnin locked in electrically as
long as an occupant who used his throttle
retard button remains encapsulated. In
addition, the action vhich causes the
inlcts to be driven to the emergency
position in effect biases the throats and
bypass doors off their normal trim posi-
tions. Then, after decapsulation, full
normal throat and bypass door travel
could not be obtained except by use of
the throat and bypess door standby
switches. In view of the preceding, the
following actions are required in con-
Junction with encapsulation and decapsu-
lation:

a. If both occupents encapsulate and
one presses his throttle retard button.
the other occupant also should press his
throttle retard button at least once.
This will ensure that the inlets remain
in the emergency position until both
occupants bave decapsulated.

b. If either occupant encapsulated and
pressed his throttle retard button, the
AICS must be operated only in the standby
mode after decapsulation (throat and by-
pass door mode switches at OFF¥; AICS
mode switches at STEYT).

MINIMIM AFTERBURNER INSTABILITY.
%

During operation in the minimm after-
burner range (throttle between the £1-
and TO-degree settings on the quadrant),
unstable combustion may occur. This
instability can be recognized by low-
frequency oscillations (1/2 to 1 cps)
on the primary exhaust nozzle position
indicator, exhaust temperature gage,
and tachometer of the affected engine.
(Representative peak-to-peak ranges of
these indicator oscillations are:
nozzle position, 10 percent; exhaust
temperature, 110° C; and rp= 33.)
Instability should not be detrimental
to the engine, however, if an instabil-
ity condition is allowed to persist,

%A1 rplane APE2-00L
fAirplane APE2-207

Meammal AFr ... Al

cozpressor stalls and/or engine flame-
out can result. Therefore, to prevent
possible instability, operation in the
minimm afterbumer range should be
avoided, unless required for specific
tests. If it is necessary to use mini-
mum afterburner thrust settings und
instability is encountered, advance the
throttle beyond the 70-degree setting
or shut down the afterbummer.

ENGINE-ACCESSORY DRIVE SYSTEM VIBRATION.

The vibration indicating system permits
engine and/or accessory drive systea
geardox vibrations to be monitored by
the flight crew to determine existing
operating conditions or to indicate
izmpending trouble. Each engine and
gearbox has a vibration level that is
normal for steady-state operation. If
this normal level gradually increases
over a mumber of flights, some form of
mechanical deterioration has occurred. -
As a result, a ground check of the :
affected unit is required, even through
the vibration indicator reading has
remained within the acceptable limits.
If the vibration limits are exceeded
(except for transient conditions),
serious mechanical unbalance is indi-
cated, and immediate thrust reduction and
possible shutdown is necessary. (See
figure 5-% for the engine and ADS
steady-state vibration limits, and
refer to "Excessive Engine or Accessory
Drive System Gearbox Vibration™ in
Section IIT for applicable emergency

procedures. )

Normal engines, at steady-state condi-
tions, should have vibration displace-
ments (peak-to-peak) of 1 to 3 mils at
100% rpm, and & to 7 mils between 70%
and 80% rpm. (These correspond to
engine vibration indicator readings of
10 to 30 percent, and 50 to 7O percent,
respectively.) During transient rpe
chsnges, indicator readings of 50 to
90 percent can be expected. Transient
readings above 50 percert also may be
expected during engine start, during
throttle changes, and may appear above
Mach 2 as the result of changes to the
inlet shock position. These transient
indications can be disregarded if they
return to normal vhen steady-state
operation is resumed. When starting an
engine wvhich has not been cooled ade-
quately (such cooling may take more than
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an hour), a vibration reading of 100
percent may be encountered. This high
vibration may last 5 minutes or more
unless the engine is accelerated to
80%-90% rp= and then returned to idle.
Some YJ-93 engines develop a 520 cps
vibration mode during rupid throttle
bursts. Therefore, to prevent this
particular vibration, the following
throttle technique is recommended for
making throttle bursts froa IDIE to MIL
(or greater): Accelerate to 80% to
90% rpm, and hold this speed long
enough to observe stable rpm. If
vibration is within limits, accelerate
engine to throttle position as required.
(During all flight conditions where
flight idle is greater than 80% rpm,
throttle movements are unrestricted.)

Accessory drive system gearbox vibration
indicator readings for steady-state
conditions are about 10 or 20 percent.
These readings will exceed 50 perceat
during engine speed changes, but should
return to normal vith steady-state
operation.

The vibration level of each engine and
ADS gearbox should be noted at steady-
state 100% rpm operation. Any marked
increase in these levels should be’

reported to ensure the required ground

check.
NOTE
Refer to the Confidential
Ht, ’.o. IB-TU(X)A-M, m
? . Appendix I, Performance Data.
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