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SECTION I

The following summary of bold print steps is provided as a training aid: The amplified
procedures should be reviewed to assure complete understanding of the meaning and intent of
the bold print steps.

GHOUND OPERATION
GROUND EMERGENCY EGRESS BRAKE O STEEFING FAILURE
A 1. CANOPY OPEN OR JETTISON If normal bimkes/stesting not affsctive
A 2. SCRAMBLE HANDLE or i L hydro out:
A 3. XIT HANDLE 1. ALT STEER & BRAKE
A 4, CHUTE RELEASE H aiternate brakes inetfective:
2. ANTISKID Ope
ENGINE FIRE
1. THROYYLES OFF
2. FUEL OFF
TAKEOFE EMERGENCIES
ENGINE FARLURE ABORY
if conditions parmit and gear dows: t. THROTTLES IDLE
1. ABORY 2. BRAXES
After takeotf, 3. CHUTE DEPLOY
it unabie to hold aititude and scoul: it tire {afiure occure and breking sbnormal:
A 1. EJECT 4. ANTISKID OFF
l #f sbis o hold altituds or ascel!
1. THROTTLES MAX
2. GEAR UP TIRE FAILURE
tletore accel chack spead:
BARRIER ENGAGEMENY t. ABORY
H takeott continued;
0 2. BRAKES RELEASE 4. ANTISKID OFF
3. BAAKE WHEELS
INFLIGHT EMERGENCIES
BAILOUT MERGENCY DESCENT
1. ALERT RS0 t. RESTAHTS ON
A 2. EJECTION D-RING 2. THROTTLES IDLE
If sant twiln 10 wject:

A 3 CANOPY JETTISON
A 4 EJECTION THANOLE
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propusion Syt Emergancin ;
INLET UNSYART AIRSTART ‘
For intet AJD: Atfected wside:
1. o WITHIN LIMIT 1. RESTART ON
H wither inlet In manusat hetore AJD, 2. AFT BYPASS OPEN i subsonic —-
o7 autorastart not effective (unstort #r 3. DERICH only do % Hems
recurs, inlet doss not clear, or CIP o+ 4. X-FEED OPEN
does not recover): % 5. THROTTLE OFF, THEN 13 TO 1/2 ML
2. RESTARTS ON Atter engine starts: .
3. AFT BYPASS £. AFT BYPASS SEY
& CHECK EGT
% 350 KEAS
SUBSONIC COMPRESSOR STALL ENGINE FIRE/SHUYDOWN
1. o WITHIN LT #r 1. THEOTTLE MIL/IDLE
To shut down engline:
2. RESTART ON
DOUBLE ENGINE FLAMEQUY & 3. THROTTLE OFF
. Yr 4. AFT BYPASS OPEN
with both L & R GEN QUT Highis on: # 5. FUEL OFF FOR FIRE
A 1. ATTITUDE REFERENCE INS
2. BOTH GENS EMER
3. PRESS TANK 4 ON ACCESSORY DRIVE SYSTEM
Enginsls}:
4. AIRSTARY # 1. THROTYLE RESTART ON
Other Alrcratt System Emsrgencies
FUEL PRESSURE LOW FAILURE
1. X-FEED OPEN A 1. ATTITUDE REFERENCE INS
2. PRESS TANK 4 ON 2. BOTH GENS EMER
4. PRESS TANK 4 ON
APN SYSTEWR
With low quantity, o+ presuure bow 2200 pai;
¥ 1. RESTART ON For talse siick pusher:
1. TRIGGER HOLD |
FLIGHT CONTROL SYSTEM TRIM FAILURE
1. TRIGGER HOLD *
LAKBING EMERGENCIES

COCKPIY FOO

@ COSKPIT At OFF

—

BLOWN TIRE AFTER LANDING

If main gear tiee falis and braking abnormal:
1. ANTISKID OFF

Change 1 3-5
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INTRODUCTION

The emergency procedures recommended in
this section should be followed unless
circumistances such as weather, fuel, or other
ressons dictate otherwise. The safest region
for continued operation is subsonic unless
altitude or gircraft range is a factor.

Checklists have been provided where specific
corrective steps can be enumerated. A
narrative format has been used where an
analysis is necessary to determine the
correct course of action. In some cases,
where a decision-tree analysis it possible, the
forms have bsen combined.

MULTIPLE EMERGENCIES

Procedures are based on the assumption that
esach crewmember understands mnormal
systems operaticn. Procedures usually cover
single emergencies, Crewmembers rmust
recognize that single malfunctions often
affect operation of other aircralt systems
and may require actions beyond those
contained in a specific emergency procedure.

ASSUMPTIONS

Three basic assumptions are made which are
not reiterated in each individual procedure.
These are: (1} Aircraft control is paramount.
{2) Circuit breakers associated with a
malfunctioning system must be checked. (3}
The other crewmember must be sdvised of
any emergency situation.

SYMBOL CODING

Symbols used to identify crew responsibility
are the same as normal procedures. These
are:

1, Steps without special notation apply te
the forward cockpit of all aircraft.

34
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A3,

T 4.
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@ Steps with an enclosed step number
apply to the aft cockpit of the SR-T1 A,

Steps preceded by the A symbol apply to
both eockpits of all aireraft.

Steps preceded by a T apply to the
forward cockpit of all aireraft as well as
the aft cockpit of the SR-T1B.

Steps with an enclosed T and step
number apply to the aft cockpit of SR~
T1A/B.

Steps preceded by an enclosed T apply
only to the aft cockpit of the SR-71B,

DEFINITIONS OF LANDING SITUATIONS

The terms "land when practical” and "land as
socn as possible” are not interchangeable,

Land when practical means land at home base
ot other suitable alternate, with air refueling
25 necessary.

Land as soon as possible means land at the
nearest suitable facility.

USE OF CRECKLISTS

Critical emergency checklist steps appear in
capital bold print. The actions required must
be committed to memory, In an emergency,
the crewmemberls} must be able to
accomplish these staps immediately without
reference to the abbreviated checklist., This
prevents any delay which might aggravate
the emergency. Othsr checklist steps should
he accomplished using the challenge and
response method when time and circumstance
permit., The most important consideration is
toe maintain aircraft contrel,. Where an
emergency sitaation requires more than one
procedurs, a reference to the other
procedurels) is included.

—



SECTION 1T

GROUND EMERGENCY EGRESS

BN CANDPY ETTISON LT COMSIKE
o BT O BT JETTISON FIRSY
SETTIS (e CANOPY T AVHED POSSIBLILITY OF

CANSPY STRINING REQ
YV ARNIG

Do nuok sgect iriess tar candgy 1 either
SN O EEtisnewd £k of Hhe rorpl,

EGRESS T3 11 MADE WiTHOUT
PARACIRITE ARD SLRVEWAL XY

woT o PILE KIT WANDLE

Eitrapr rretdn ey O g et

first inr groungd wgress. [ ri ]

(2) tan (3) s recommmons AUPOUN 1L FICOMITGRL KIEN 310 5
- PR by 3ING QUK Zeiatse Hvche
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EE] B rarii BEDGMIY (D I Chie,

¥ QUi
RELEASE LATCH
1OME EACH SIDE}

LIFT D-RING OFF
WVELCHG FATON

LIFT RAGIG BEACON

SN CONTROE. FROM VELCAO
PATCH

RELEASE *ARACHUTE -
P SHOULDER LATCHES .
AR BELT_ ANE D-RENG

o TIAMGUP - Wiz3, RELEASE HELMET
ELEC. AND SHIT VENT
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GROUND OPERATION

GROUND EMERGENCY EGRESS

Al

A

In an emergency requiring ground abandon-
went, the primary concarn is to leave the
immediate area of the aircraft as soon as
poszible. The fpilowing procedure provides
the fastest means of escape. The lap beit
should not be relezsed until the aircraft has
stopped,

Alrcraft On Fire

When the aircraft or the surrounding area is
engulfed in flarnes, the crew may abandom
the aircraft {reiying om the faceplate,
helmet, and suit for protection) or eject.

WARNING

Do not eject unless the canopy is
sither closed or jettisoned clear of
the ajrcraft.

GROUND EMERGENCY EGRESS PROCEDURE
CANQPY OPEN OR JETTISON,

Open or jettison the canopies frst unless
fire danger exists, Retain the canopies
antil all preparations for evacuation are
cowpleted if there is danger of fire
engulfing the cockpit area.

The recommended order for canopy

jettison is pilet, then RSQ, so that the
pilot's canopy camnot fall upon an gpen
RSO eockpit and sorike the RSO,

SCRAMBLE BANDLE.

Pull the scramble handle after the
aircraft has stopped. This releases:

{1} lap belt. {The belt remains attached
to the parachute,}

{2) Inertia reel shoulder harness.

{3) Foot retention cables,

{4} Parachute arming
housing.

5} Cable on ejection D-ring.

lapyard and

Al

NCTE

When pulling the scramble handle,
expect a ioud report from the
imitiator firing,

WARNING

If the scramble handle does not
function normally, the ejection seat
safety pin should be installed to
prevent inadvertent ejection. Then
the harrness, spurs, and lap belt must
be released manually 25 required.

KT HANDLE,

Pull the survival kit handle. This
releases the kit from the torso harness,
disconnects personal leads to the normal
and emergency oxygen supplies, and
releases the parachute from the survival
kit lid, It also detaches the kit lanyard
from the torso harness if the kit is
seated firmly.

The kit can also be relessed manually by
preasing the guick release latches below
each hip. The right latch also releases
the kit lanvard.

WARMING

0 The crewmember must remain
sested wuntil the survivali kit
handle is pulled.

o The ¢rewmember is still
attached to the survival kit by
the oxygen hose when using the
quick reiease latches instead of
the kit handle to disconnect
from the kit.

CHUTE RELEASE.

Open the parachute quick disconnects at
the shouider and lap, and lift the
shoulder straps from the suit weicro
patches.
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fgress with the chute is possibie if it
cannot be released.

WARNING

Mobdility with the chute is limited.

Standing up separates the helmet electrical
connactions and the suit vent hose.

ENGINE FiRE

If a fire is evident during start, or on notifi-
cation:

i, THROTTLES OFF.
2. FUEL OFF.

Set both guarded EMER FUEL SHUTOFF
switches to the fuel off position {up). Ac
and de power are required. During
engine start, the ground crew should
continue turning the engine if the fire is
contained in the tailpipe. If the starter
unit has disengaged, it cannot be re-
engaged until the engine has come to a
complete stop.

3. Battery - OFF.

Abandon the aircraft.
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Without ground power, simultaneous
shutdown of both engines may result
in generator cut-cut and loss of AC
power before the emergency fuel
shutoff ealves can completely shut
aff the engine fuel supply. Similarly,
actuating the battery switch within 5
seconds of closing the emergency
fuel shutoff switches may result in
incomplete valve operation.
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CAUTION

3 -4
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If ground power iz not connected, as
during taxiing or after landing, and if
crew safety i» not an immediate
factor, shut down the affected engine
first followed by the affected engins
fuel shutoff switch. To assure
complete fuel shut-off to that side,
allow 5 seconds before shutting down
the second engine and actuating the
battery switch.

BRAKE OR STEERING FAILURE

Mumisation of the ANTI-SKID OUT caution
light may indicate brake failure.

BRAXE OR STEERING FAILURE
PROCEDURE

If normal brakes and/or nosewheel steering
are not effective, or if 1. hydraulic pressure
is not avaliable:

1. ALT STEER & BRAKE

The green nosewheel steering engaged
{STEER ON) light extinguishes if ste-
ering disengages due %o losxs of hydraulic
pressure. Release brake pedal pressurs,
then move the brake switch to ALT
STEER & BRAKE.,

In ALT STEER & BRAKE, the power
source for braking is the R hydraulic
system; mnosewheel steering is powered
by the L system until L system pressure
decreases below 2200 psi, then steering
shifts to the R hydraulic system auto~

Change 1
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SECTION HI

HOTE

H both engines are shutdown while
the aircraft is moving, the brake
switch should be set to OFF and
steady pressure applied in one
application until completely stopped;
otherwise, antiskid cycling or
pumping the brakes depletes the
hydraulic system accumulator and
results in loss of brakes. The L
bydraulic system accumulator may
provide up to 3 brake applications;
however, the brake accumulator is
not required to hold a charge.

If the antiskid system relieves brake
pressure and wheel rpm does not
increase within 2.7 seconds: the antiskid
fall-zafe circuit  should dsactivate
aptiskid and illuminate the ANTI SKID
OUT annunciater caation light; and
braking without antiskid protection
should become available.

@a. Brake switch « QFF,

Selection of OFF  electrically
disengages the aft cockpit switch
from the brake system. Selection of
ANTI SKID ON or ALT STEER &
BRAKE overrides the forward
cockpit brake switch setting.

If alternate brakes are ineffective:
2. ANTISKID OFF.

I the brake switch is placed tc OFF:
the L. hydrauiic system powers braking
and steering, antiskid is disabled, and the
ANTI-SKID OUT amnunciator castion
light lluminates.

After 5/B R-2695, holding the trigger
switch depressed will disable antiskid
and illuminate the ANTI-SKID OUT
annuaciator caution light. The hydraulic
power source for brakes remains as
selected by the brake switch. If R

3-10 Change 1
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hydraulic pressure is not available, move
the brake switch out of ALT STEER &
BRAKE.

ANTISEKID OUT

The ANTRSKID OUT  caution light
illuminates while on the ground if: the brake
switch is in OFF; the antiskid system is
disabled or fails; or, after 5/8 R-2695, the
trigger switch is held depressed,

With the ANTI-SKID OUT light on un-
account ably:

1. Antiskid -~ Recycle,

Attempt to recycle the antiskid brake
system hy repositionisg the brake switch
if the situation permits and if thers s no
apparent reason for the system being
disabled. After 5/B R-2695 check that
the trigger switch is pot stuck in the
depreased position.

I the ANTI-SKID OUT light persista:
2. Brake switch ~ OFF.

Without antiskid operating, extreme
caution must be used while braking to
prevent wheel skid. Skidding is hard to
detect due to aircraft size and weight,
Tires may fall before a skid can be
recognized and corrected. A main
landing gear tire hlowout may be sensed
as a thump or muifled explosive sound.

TIRE FAILURE

At takeoff weights, to decrease the
probability of further tire (failures, taxi
distance should be minimized if ome or two
tires per main gear are fiat. Taxiing is
permitted to clear a runway with all tires
falled on a main gear, as the massive tire
bead protects the wheels far some distance.
At normal landing weight, the aircraft can be
taxied if ome tire per main gear remains
inflated.

S



SINGLE-ENGINE MINIMUM AERODYNAMIC CONTROL SPEED
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AMBIENT TEMPERATURE~*F

PRESSURE ALTETUDE~FY

CHE ENGINE-MAX THRUSY
ONE ENGINE WINDMILLING ¥
10T RUDDER DEFLECTION

*WITH ONRE ENGINE AT 1DLE THELUST THE MINIMUM
AERODYNAMEIC CONTROL SFEED IS APPROXIMATELY

BASIS-ESTIMATED DATA-FROM
REVISED W /M DRAG ESTIMATE,
FLT TEST.AND K ENGINE DATA
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SECTION I

TAKEOFF EMERGENCIES

These procedures apply from the start of
takeoff until the imitial climb schedule is
established,

PROPULSION SYSTEM

The propulsion system includes the main
engines, afterburners, inlets, nozzles,
tailpipes, fuel controls, and fuel-hydraulic,
lubrication, and ignition aystems. 14
absormal operation of any of these
components is indicated pricr to reaching the
acceleration check distance, the takeoff
should be aborted. Refer to Abort procedure,
this section.

ENGINE FAILURE

If conditions permit and gear retraction has
not been initiated:

1. ABORT.

Abort if abnormal operation of any of
the propulsion system components is
indicated before reaching the accel-
eration check distance.

Abort i the acceleration check fs
unsatisfactory, or if a fire warning
occurs before refusal speed.

Abort if the thrust of either engine
deceys to the point that minimum single-
engine flight speed cannot be attained,
provided that conditions permit and
landing gear retraction has not been
initiated.

l WARNING I

Under most conditions below single-
engine minimoum aerodynamic control
speed, directional control on the
ground cannot be maintained with
maximum thrust on one engine and
the other engine decaying or failed,

i both engines fall immediately after
takeoff, decay of engine rpm results in
rapid loss of A and B hydraulic system
pressure and subsequent loss of aircraf:
control. Land straight ahead if the gear
fs down and sufficient runway is
available.

After takeoff, if unable to hold altitude and
accelerate:

Al. EJECT.

If gear retraction has been initiated,
¢jsct rather than attempt to land with
the gear partially retractad or up.

If able to maintain altitude or accelerate:
1. THROTTLES MAX,

If an engine fails immediately after
takeoff and the decision iz made to
continue, maintain Maximum thrust on
the cperating engine. Lateral and direc-
tional control can be maintsined when
alrspeed remains above the minimum
single engine control speeds shown on
Figure 3-Z; however, ability to maintain
altitude and accelerate or climb depends
on weight, drag, altitude, airspeed, and
temperature. Refer to performance
data, Appendix 1,

2. GEAR UP.

Initlate gear retraction if not already
accomplished,

3. Dump fuel as required.

Fuel dumping in addition to consumption
by the operating enpgine lightens the
pircraft at an appreciable rate. When at
heavy weight for the existing air
temperaturs, dumping fuel may reduce
weight sufficiently to remain airborne.
If turning at & sufficient speed, the in-
operative engine will alzo discharge fuel
from its afterburner,



SR.T1A-1

Monitor c.g. carefully if dumping with
¢rossfeed cpen.

4. PUMP REL switch ~ Press to release
‘Tank 4.

Dumping fuel with Tank 4 selected
manuaily will cause premature termi-
nation of normal fuel dumping when
Tank 4 gquantity reaches 3700 lbs,

5. Rudder trim - As necessary,

Bank and sideslip toward the operating
engine as necessary to maintain
directional control and minimize drag. 7
to 9 degrees of rudder trim, with bank
and sideslip to waintain course, yieids
minimorm drag in the critical speed range
from 220 to 250 KIAS.

Failed engine:

6. Compiete Engine Shutdown or Airstart
procedure, as appropriate,

WARNING

Positively identify the failed engine
before retarding the throttle.

AFTERBURNER FAILURE DURING
TAKEOFF

Abort if an afterburner fails pricr to reaching
the acceleration check speed. Refer to the
Abort Procedure, this section.

If an afterburner fails after reaching the
acceleration check speed, confirm that doth
throtties are at the maximum afterburner
position and continue the takeoff. Check
EGT and for derichment. When saiely
airborne, positively identify the affected
engine and then retard that throttle heiow
the afterburner range. Panse at Military if
the nozzle position indication is near ciosed,
then check nozzie operation by retarding the
throttle until the nozzie starts to open. A
relight 1may be attempted 1if engine

SECTION I

instrument indications and obaservation of the
nacelle with the periscope disclose normal
conditions; however, a malfunction should be
assumed, Land when practical.

AFTERBURNER NOZZLE FAILURE

Nozzle failure is indicated when nozzie
position and engine rpm response to throttle
positioning are not normal. Engine shutdown
may be necessary.

If a nozzle fxzils open and takeoff is
continued, keep the throttle in maximum
afterburner wumtil a reduction in thrust i
possibie. Anticipate engine overspeed when
the throttie iz retarded and be prepared to
reduce throttle position below Military.

if a nozzie fails toward closed, expact EGT
rise, rpm suppression, compressor stail, and
possible engine {lameout,

Use the Afterburner Nozzle Failure
procedures under In-Flight Emergency
Procedures, this section, and land as soon as
possible,

FIRE

Abort if either fire warning light dluminates
before refusal speed. Above refusal speed,
use the Engine Fire/Engine Shutdown
procedurs, this section, and land as soon as
possible,

ABORT

The abort procedure assumnes that a decision
to abott is made before rotation speed.
Aborts from above rotation speed are not
prohibited, but the risks associated with
aborting from such a high initial speed at
takeoff weight must be balanced against the
risks of continuing a takeoff. In general,
after rotation speed, the best course of
action is to continue rather than abort, unless
the aircraft cannot fiy.

3-13
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SECTION T
Engine Management

Both throttles should be retarded to IDLE and
the brakes applied with the nose down as soon
as the decisiom to abort is made, The planned
rotation speed may be exceeded; however,
the ncsewheel should be kept on the runway
to take advantage of sosewhee] steering.

NOTE

For chute failure, shutdown the right
engine after both are idling, or
compiete the shutdown of a failed or
flamed out engine. This reduction in
thrust decreases stopping distance,
and reduces the possibility of tire
failure.

WARNING

Wait until rpm and EGT show that
both engines are idling {or that one
engine is failing! before selecting the
engine to shutdown., Loss of both
engines will result in loss of hydraulic
pressure for steering, and braking
may not be possible,

Adrcrafi Attitode, With Decision to Abort

Lower the mnose and start bsraking at
nosewhesl contact. When rotation is well
advanced, the aircraft may accelerate
beyond takeoff speed and lift off before
rotation can be checked. In this case, hold
the aircraft off sufficiently to regain control
and then touchdown without sideslip, near the
center of the runway if possibie,

Chute ent

The drag chute requires 4 to 5 seconds for
deployment after drzg «chute control
actuation. If above 210 KIAS, it is per~
tmissible t¢ actuate the DRAG CHUTE T-
bandle while decelerating in anticipation of
reaching the limit airspeed for chute
deployment; however, deployment above 210
FKIAS can destroy the chute. Actuation of
the chute system to reach Z2i0 KIAS

I g‘ﬂ A-1

simultanecusly with loading of the chute is
not recommended uniess the risk is justified
by very marginal stopping distance. Retain
the drag chute,

Drag Chute Failure

If the drag chute does not deploy, shut down
the failed engine (or shut down the right
engine if there has been no engine failure} to
reduce thrist and decrease stopping distance,
Use moderate up elevon to provide as much
drag as possible without lifting the
nosewheel. The increased pear ioad may
cause tire failure at heawvy weipht; however,
tire failure may be acceptable since the tires
will not necessarily disintegrate. Braking
deceleration availakle is nearly the same for
braked tire rolling and blown tire locked
conditions with a smooth, wet surface,
Locked wheel akids of 7000 feet on an
ungrooved wet runway have left the wheels
undamaged.

Braking On Wet Runways

Unless hydroplaning, good nosewheel and
rudder steering characteristics can be
expected. Well controlled stops have been
demonstrated on wet runways with and
without the drag chute, with all main gear
tizres blown and wheels locked, and with one
engine shut down.

Hydroplaning is a limiting factor with wet
runway conditions and, although nosewheel
and rudder steering remain effective, wheel
braking force is nil until the tires can make
contact with the runway. The aircraft tends
to follow a trajectory and drifts with a
crosswind.

Except for the extended stopping distances,
skids acruoas or into dry runway areas are the
chief hazard of wet runway stops. The
wheels tend to lock-up and cause biown tires
while aliding on a wet surface, Dry arsas can
destroy the tires due to increased friction or
wheel spin-up. This allows the wheels to
make runway contact and may ultimately
destroy the wheels and brake assemblies,

‘IIIII



Even so0, the aircraft can probably survive on
the landing gear struts if it remains on the
ranway or o¢n & hard surface overrun
(assuming a smooth transition from runway to

overrun).
ABORT PROCEDURE

‘ WARNING I

» Do not release lap belt or
shoulder  Larness, or pull
scramble handle until the airs
craft stops.

» The landing gear should be left
extended.

i. THROTILES JDLE.

Raetard both throtties to IDLE. Do not
shut down either engine immediately un~
legs fallure to do so would vitally en-
danger the aircraft, such as engine firve.

2, BRAXES,

Lower note and -

For dry runway: Use moderate to heavy
brake pressure until stop is assured. Do
not use up elevon because risk of tire
failure is increased.

For wet runway: Use light to mederate
brake pressure. Up elevon for additional
drag may be used if braking is marginal
ot if the drag chute fails.

NOTE

¢ Rated brake energy capacities
and maximum braking speeds
may be disregarded during an
abort. 1t is better to use the
brakes at high speed, as tire fail~-
ure may occur if the roll is ex-
tended by delayed dbraking.

s On wet runways without grooves,
deceleration is nearly the same
with biown tires locked as with
braked tires rolling.
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SECTION I

a

CAUTION i

2

Hard braking may resclt in brake
seizure after stopping, increasing
time to clear the runway. If possible,
keep the aircraft moving at stow
speed until clesr of the runway.
Taxiing at low speed to clear a run-
way is permitted with all tires failed
on & main gear. The massive tire
bead protects the wheels for a short
distance at heavy weight.

3. CHUTE DEPLOY,

The maximum airspeed for drag chute
deployment is 210 KIAS. Retazin ths
drag chute.

I normal chute deployment does not
oceur in five seconds, rotate the DRAG
CHUTE contral thandle 90 degrees
counterclockwise and pull out 8 inches.
A pull force of approximately 65 pounds
is required.

1f tire failure occurs and braking is abnormal:
4. ANTISKID OFF.

Set the brake switch OFF or, after 5/8
R-2695, depress and hold the trigger
switch. Brake with steady pressure.

If tire failure occurs with either wet or dry
conditions, increased hrake pressure will be
required on that side to maintain braking
force on the remaining tires. Maintain mod-
arate to heavy brake pressure to prevent
spin~up of wheels with failed tires and wheel
and/or tire disintegration at high rotational
speedy,

¥or L hydraulic or left angine failure:
5. Brake switch - ALT STEER & BRAKE,

Set the brake switch to ALT STEER
4 BRAKE when the L. hydraulic pressure
is below normal, or with left engine
failure. Extinguishing of the STEER ON
light may indicate L hydraulic system
failure.

Change 1 3415
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SECTION I

} CAUTION |
Selecting ALT STEER & BRAKE
changes the source of brake preasure
from the L to the R hydraulic sys-
tem. Decrease brake pressure mom-~
entarily to avold skidding the tires.

For fire, drag chute failure, or if stopping
distance is critical:

6.  ‘Throtile « OFF,

a. Shutdown the engine that iz falied
or on fire.

WARNING

Positively identify the failed engine
before retarding the throttle.

b, Shutdown the right engine if both
angines and L hydraulic pressure are
normal at idle.

?. le - OFF'

The pariscope may assist in determining
if a major fire exists, For engine fire (if
crew safety is not an immediate factor)
shut down the affected engine and allow
5 seconds for operation of the engine
fuel shutoff valve before shutting down
the other engine.

I WARNING I

If the aireraft ix on fire, shut down
both engines after stop and abandon
the aircraft.

Prepare t0 engage the barrier 1f a suitable
barriar is available and it appears that a
reagonably safe stop can be made. If a safe
stop is obviously impoasible, ejection prior te
reaching an unprepared aurface is recom-
mendad.

If ejecting, eject early enough to avoid
descent into » flre aren,

WARNING

e If the alrcraft has a major fire,
ejection prior to barrier engage-
weant is recommended. Burning
fuel can engulf and spread ahead
of the aircraft as {t stops in the
restraining cable,

¢ If there is no fire, do not shut-
down until fire<fighting equip-
ment arrives. Eagine shutdown
vents fuel in the wheel brake
area, thus creating a fire hazard,

If poasible, turn into the wind when stopping.

b cAUTION ]

Brakes must be cooled to approxim-
ately ambient temperature before at-
temnting another takeoff.

ey

BARRIER ENGAGEMENT

The following applies only to BAK-11 cable
engaging systems installed with modified dual
BAK-12 arresting engines.

Barvier Operation

The barrier is controlled from the control
tower, and i3 armed prior to all takeoffs and
landings. The pllot may call for disarming of
the barrier if it is spparent that a safe stop
c¢an be made without it.

When armed, the barrier is operated by the
aircraft nosewheel and main gear as they roll
aver pregsiure-sensitive switchmats located in
the runway ahead of the main cable. A row
of switchmats located a short distance be-
yond the arresting cable prevents barrier
actuation before the nosewheel has passed
over the cable. The switches energize a
timing computer which causes the arresting
cable to be thrown up to engage the main
gear struts. On engagement, the arvesting
cable is pulled out with a relatively constant
rastraining force to stop the aircraft within
2000 feet.

3-16 w::::nmm&
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Operating Restrictions

The maximum recommended groundspeed for
barrier engagement is 180 knots at all gross
weights. The minimum groundspeed is 30
knots with the model B8200/BAK-11/12
installation {Beale AFB) and 15 knots with
the model 8200-Z/BAK-11/12 installation
{Kadena AB}. The barrier cable will not eject
below these speads,

Cptimum harrier engagernent is
perpendicular betwesn the runway side stripe
tharkings. A successful engagement can be
expected, however, if the aircraft centerline
is no closer than approximately 40 feet from
the edge of the runway at the barrier. The
probability of a successful engagement when
closer than 40 feet o the edge of the runway
is marginal, sspeciaily at bigh speeds.

The nosewheel must be on the runway when
crossing the switchmats. Steer to maintain
runway heading and contact the barrier
squarely.

BARRIER ENGAGEMENT PROCEDURE
1, NOSE DOWN.

Barrier switchmats must be crossed in a
three~point attitude.

BRAKES RELEASE,

To prevent exceeding strut structural
limits, relsase brakes before barrier
engagement. Steer to approach the
barrier squarely, and if possidble, in the
center. Do not jettison the drag chute.

o

4

CAUTION 4

3 4

Steer to engage perpendicular to the
barrier and discontinue braking
before engagement,

1, Fuel - Off,

Allow % smeconds for the Iuel shutoff
valves to close,

4, ‘Throttles - OFF,

—
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SECTION I

! WARNING |

s If there is no fire, do not shut-
down until fire-fighting equip~
ment arrives. Engine shutdown
vents fuel in the wheel brake
area, thus creating a fire hazard,

&« Dec not release lap belt or
shoulder harness, or pull the
scramble handle until the aie-
craft stops.

TIRE FAILURE

Long runs doring taxi or takeoff at heavy
weight can resylt in blown tires. Critical
temperature in the tire bead is approximately
4557F. Fallure of a main gear tire during
takeoff overloads the remaining tires on that
side when takeoff weight exceeds 9%2,300
pounds; however, the remaining tires should
sustain a 50% overload for the remaining
petiod required to takeoff at maximum
weight or stop if required cooling procedures
are completed before takeoff. {See Figures
5«7 apd 5~8.) Because each main gear tire
loss decreases the available brake energy
capability by one-sixth, ability to stop from
high speed is largely dependent on the drag
chute.

Nemewheel Tire Fallure

Failure of a nosewheel tire should not fail the
other tire. It may not be possible to deter-
mine immediately whether a nose or main
gear tire has failed, In either case, engine or
structural damage may be sustained from tire
fragments.

Tire Failuve Procedure

Depending on airspeed and whether or not
engine damage is indicated, takeoff may be
preferable to aborting, The speed at which
takeoff becomes preferable is close to accel-
eration check speed. Before refusal speed,
attempt to determine if engine damage has
been sustained,

Change 1
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If tire failure occurs before acceleration
check speed:

1.

ABORT.

If takeoff is continued:

1.

zl

3-18

DONT RETRACT GEAR.

JL.eave the gear extended to minimize
damage to the wheel well.

ANTISKID OFF.

Braking is disabled while the gear is
down without weight on the gear if
antiakid is enabled. The brake switch
must be OFF or, after 5/B R-2695, the
trigger switch must be held depressed to
stop the wheels rapidly after takeoff.
The ANTI-SKID out annunciator caution
light will not flluminate when antiskid is
disabled while airbome.

Change 1
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BRAEE WHEELS.

The blown tireis) must be stopped to
minimize damage to the ajrcraft.

Confirm tire and aircraft condition.
The gear should nat be retracted umtil

visually checked from another aircraft
or the ground.

EMERGENCY GEAR RETRACTION

If the gear lever cannot be moved UP after
tokeoff:

1.

2.

Gear override button ~ Press and hold.
This overrides the solenold which is
normally sctuated by the laoding gear
switoh,

Landing gear imaver - UP.



dn CROWN PROGRAM
1A-1

SECTION T

IN-FLIGHT EMERGENCIES

BAILOUY

Eject if loss of control is imminent, or if a
safe landing or stop cannot be accomplished.
Ejection expectations are:

3. At sea level, wind blast exerts minor
forces on the body up to 525 KIAS;
appreciable forces from 525 to 400
KIAS; and excessive forces above 600
KIAS, The aircraft limit ajrspeed is
below the speeds for excessive forces;
however, when fiying without a pressure
auit, delay ejection until below Mach 1.0
and 420 KEAS {slower when conditions

permit.)
b, Successful chute deployment should
result after election from zero speed and

altitude.

. Free fall from high altitude down to
15,000 feet with  drogue  chute
stabilization is the quickest descent.

During any low altitude ejection, the chance
for success is greatly increased by zooming
the aircraft to exchange excess airspeed for
altitude. Ejection should be accomplished
while the aircraft iz level or climbing., A
climbing or level attitude results in a more
nearly vertical trajectory for the seat and
crew member, thus providing more altitude
and time for seat separation and parachute
deployment, The zero altitude capability of
the sjection system should not be used as a
basis for delaying ejection. Accident
statistics emphatically show a progressive
decrease in successful ejectioms as ejsction
altitude decreases below 2000 feet.
Whenevar possible, efect above 2000 feet.

Before Ejiection

If time and conditions permits

1. Alert RS0

wm..m

AT,
As.

A2

Advise the RSO by interphone and the
ALERT position of the RSD BAILOUT
switch. See Figure 33,

2. Altitude - Reduce so that the pressure
suit is not essential to survival,

3.  Aifrspeed - Reduce to subsonic and as
slow as conditions permit,

4. FHead aircraft toward unpopulated area,

5, Transmit location and intentions to
nearest radio facility.
&) IFF-EMER.
Lower helmet visor,
Green apple - Pull
To Bailout

Accomplish as many of the following steps as
are necessary to clear the aircraft. Refer to
Figure 3-3.

1. ALERT RSO.

Call "bailout, bailout, bailout™ or
otherwise positively advise RS0 on the
interphone, and set the RS5O BAWILOUT
switch to GO,

EJECTION D-RING.

Sit erect with head against headrest and
feet back firmly against the seat, To
pull ejection D-ring, cross arms (if
possible} to asaist in keeping arms close
to the body.

The RSO should eject first. The pilot
shouid wait for the RSO EJECTED lght
to illuminate Dbefore ejecting, if
conditions permit.

Change 1 319
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if the seat fails to eject:

A3d. CANOPY JETTISON

Pull the canopy jettison handle. If the
canopy still does not jettison, pull the

canopy latching handle aft and push the All.

canopy into the air stream.

A4, EJECTION T-HANDLE,

WARNING

the secondary
with the

¢« Do not pull
ejection T-hapdle
canopy stiil in place.

e Kesp elbows close to sides and
fest Brmly against seatr while
pulling the secondary ejection T-
handle, since the foot retractars
and shoulder harness powersd
retraction may anot  bave
actuated,

If an ejection seat is inoperative:

The following procedurs should be used to
separate from the aircraft if sufficient
contral remains, If the RSO's seat fails, the
pilot should remain with the aircraft, asaist
the RS0 to jeave the aircraft, and then eject.

5. Ailrspeed ~ 25C to 300 KEAS,

A6, Green apple - Pall,
A7. Scramble handle - Pull,

WARNING

Do not pull the survival kit release
{inboard) handle while in the seat, as
this discennects the emergency
oxygen supply and releases the Xit
and kit lanyard,

A 8. Soit vent hose ~ Disconnect.

% Trim full nose down.

320 Change 1
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A 10

Lean forward, push stick forward, amd
push against seat to geparate.

After manual bailout, when ¢lear of the air~
craft and below 20,000 feet:

Full parachute manuai deploy ring,
WARNING

¢ The crewmember must deploy
the main chute manually, using
the chute D-ring, after sepay-
ating from the seat manually,

s  After mapual bailout, the crew-
member is not stabilized by the
drogue chute and may apin or
tumble until the main chute is

s A free fall to a reascnably safs
altitude avoids serious chute
damage due to high speed de-
ployment,

# Visor heat will not be available.

Alter Eiection

After ejection, descent is normally made to
approximately 15,000 feet while in the ssat
with drogue clute stabilization. {Refer to

Figm 3“"31}
NOTE

The seat may spin and rotate while
descending with the drogue chute de
ployed. It may be possible to arrest
such motions by using the arms and
bands in the air stream.

If the sutomatic man-seat separation
sequence fails, or if the crewmember elects
to separate from the ssat before automatic
separation at approximately 15,000 feet, the
crewmember initiates separation manually by
pulling the scramble handle.

A - - oo
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WARNING

o Do uot puil the survival kit re-
leagse (inboerd) handle while in
the sext, as this disconnects the
emergency oxyges suppiy and re-
leases the kit and kit lanvard.

¢ The crewmember must deploy
the main ghute manually, using
the chute Dering, after separ-
ating from the seat manuaily.

o After manual seat separation,
the crewmember is not stabil-
ized by the drogue chute and
may spin or tumble until the
main chute is deployed.

¢ A free fall to a reasonably safe
altitude avoids serious chute
damage due to high speed de-

ployment.
0 Visor heat will not be availabie,

A lanyard with a 7-inch loop is provided on
each rear riser, tacked to the strap with
breakaway thread. If the parachute iz not
damaged, pull each loop downward approxi-
mately i«1/2 feet with a sharp tug., This
releases three pairs of suspension lines on
esach side -~ 24 remain ~~ and imparts a
three to four ft/sec forward speed to the
chute for steering.

WARNING

Do not pull either loop if the chute
has sustained damage.

HOTE

Pull both loops. The chute will re-
volve continususly if only one set of
lines is releasad,

Before Ianding

Unless a tree landing is anticipated, pull the
yellow survival kit release handle after the
main parachute has opened and when

g, WAMRA AL, TR

SECTION I

approximately 2000 feet above the landing
point, ‘The release bhandle should be pulled
rapidly through its complete arc of travel for
a clean release, Refer to Figure 3-3,

NOTE

Do not pull the kit reiease handle if 2
tree landing is anticipated. This
avoids entanglement of the kit, lan~
yard, and gear.

Prior to water landing:

{a} Ciose the visor to prevent the hel-
met from filling with water,

(6) Inflate the flotation gear by pulling
down firmly on a CO,, infiation tab.
If fotation gear fails to inflate, pull
the other C.'J.'I.’)z inflation tab.

NOTE
The fiotation gear cannot be inflated
orally without actuating the COZ lan-
vards first,

{c} Remove spurs if possible,

e o

CAUTION

If retained, the spurs or severed foot
retraction cables may puncture the
dinghy.

i

{d} Release both Koch parachute riser
releases when in the water,

{e} Open visor after returning to the
surface of the water.

NOTE

if latches fail to keep wisor open,
bend the microphone boom out to
prevent the visor from closing.

(f) Release the chute bag by opening
the lap belt Xoch fasteper if
desired. Attempt to salvage the
radio beacon.

321
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@ LET DOWN ROPE ASTACHMENT TECHNIOUE FOR
IREE LANDING

NGTE

0 not pull the survivel kit redggs
nacdle i # tree landing is anticipated.

A. Unzip cywerall from op Iv
pEracnute narpess chast strap.

B. Ustsnip iower et corner

iZAD LINE SECTION

PELOY LEME SECTION

RISER LINE SECTION
[BLUE) F3-P4{7 Haw!

Figure 3-3  (Sheet 7 of 8)
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EJECTION

0 Loop pitot Jine section theowgh chest
G Grasp ang puliowt stran, then through lag bell back
st down rope through the cheststrap, #rd clip
spprasisately three feet % ring on fel down hook I55embly.

RISER LInE
t8Lug)
INFEGRATED WARMESS
CHESY STRAP
(iNS1DE COVERALL) LEAD LINE
PHOT LINE

EGREEN)

N\

k-
et

INTEGRATED PARNESS
WAIST STRAP

i+ /—PARACHUTE RESERS™ | 1 1 {UNDER LAR BELTI
i

WARDMING

Do not attact gikt Hine {7 forso
harhess oo ds the sislp may
Open whis: cféw terber's weight
Is appliag o et down rope.

RISER LIMNE

F  Relsase teft ard right ziser from
shouider while holding jead ing

WARNING
Recheck that 2l snaps #nd
Hnes are atfached properiy
brlore retsdsing riser
atachments.

£ Loop riser line section throwgh
front strags of left &ng right risers
and s W ring #% shown.

LEAD LiME j
RISER LINE G Controd rate of ioweritg by
{BLUE tension on st line throwgh
{ed down hodk 255 embly,
LET DOWN HOOK
ASSEMBLY LERD LINE

PILOT LINE
tGREEN:

# vl Jta}

Figure 3-3  {Sheet 8 of 8)
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FORCED LANDING OR DITCHING

Ditching, landing with both engines inoper
ative, or other forced landing should not be
attempted. Ejection is the best course of
action. If an ejection seat fails to fire,
manual bailout is preferable to ditching or
forced landing, since the aircraft will
probably break up on touchdown.

SMOKE OR FUMES

The crew cannot detect cockpit fumes when
wexring pressure scits. Each helmet oxygen
aystem is independent of the cockpit and suit
air supply. Smoke can be eliminated prompt-
Iy by dumping cabin pressure unless smoke is
entering the cockpit from the air condition-

ing system. .
! WARNING I

When cabin pressure is dumped, cock~
pit depressurization occurs very rap~
idly.

The pressure suits inflate if altitude iz above
35,000 feet,

AIR-CONDITIONING SYSTEM SMOEKE

If smoke it entering the cockpit from the air
conditioning system:

1. L and R pefrigeration switches ~ Cycle
individualiy.

Attempt to isclate the source of smoke
by operating either L or R refrigeration
switch to OFF for a few setonds. If the
smoke does aot begin to clear, operate
the switch bhack to ON and then set the
other refrigeration switch to OFF.

With source isclated to one system:

2. Complete L or B Air System Out
procedure.

With smoke from both systems:

3-30 Change 1

Al.

Az,

3. L and R refrigeration switches - OFF,
1f smoke is entering from both systems,
shutdown both systems, Thiz shuts off
all vehicle air.

WARNING

e Shutting off both systems will
depressurize the cockpits rapid-
ly.

¢ Continuing at supersonic speeds
with both systems off will rapid~
1y overheat the cockpit and
equipment areas,

4. Begin emergency descent {if supersonic),
ELECTRICAL FIRE

The pilot and RSO depend on visual detection
of alectrical fire when wearing pressure suits
since they cannot smell cockpit air.

Isolate the malfunction.

Turn off electrical systems to isolate the
malfunction(s). If necessary, deactivate
suspected systems by pulling circuit
breakers. The battery and cne generator
may be turned off without adverse ef-
fect on essential systems; however, both
generators should not be off simultan~
eously unless absolutely necessary as this
shuts dowsn all fuel boost pumps.

Leave failed system off.
If required;
3. Cockpit pressure dump switch -~ ON,

4. Land as scon as possible.

EMERGENCY DESCENT

This procedure may be used when extreme
circumstances exist or are expected to
develop {such as crew emergency, impending
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loss of all fuel or control system hydrualic
power, etc.) and minimum descent time is
absolutely required.

Alrcraft Control and Attitudes

A minimum use of flight controls is
recommended for rapid descents during which
aircraft control has become or may become
critical le.g., crew emergency, aft c.g.
location with boost pumps inoperative). This
may include ponturning flight until lower
speeds are attained., I aircraft control is not
critical {e.g., low oxygen quantity} a spiral
descent is very effective in providing a rapid
Joss of altitude.

The nose will be between 10 and 30 degrees
below the horizon while descending through
the ransanic speed region.

Power Set and Inlet Con ation

The configuration of restarts on, idle power,
and aft bypass cloaed provides high drag for
rapid deacent, the least probability of yaw
asymmetry due to unstart, and the best
means of avoiding compressor stall and
flameout. Inlet unstarts may be encounterad
near Mach 2.0 if engine rpm is below nominal
idle rpm, (See unstart boundary with spike
forward and {orward bypass open, Figure
14}

CAUTION

Some damage to the engines can
occur during an emergency descent if
initial CIT is high and rate of

M-,

deceleration exceeds 1.0 Mach
number in three minutes while above
Mach 1.B; bhowever, continued

subsonie operation is permissible if
engine operation appears normal.

Use Of Landing Gear For Drag

The landing gear may be extended at 400
KEAS when subsonic to maintain maximum
rate of descent; however, the gear doors may

wmw

SECTION I

be damaged if the gear ia extended while
above 300 KEAS or Mach 0.7, Gear extension
at supersonic speeds is forbidden. Extending
the landing gear above Mach 2.3 may cause
heat damage to the tires and result in a
hazardous landing condition.  With gear
extended, a large nose-up pitching sooment
occurs between Mach 1.6 and 0.9, Full nose-
down elevon is insufficient to maintain l-g
flight at high KEAS and/or aft c.g. in this
arex.

EMERGENCY DESCENT PROCEDURE
I extreme conditions require a rapid descent:
1. RESTARTS ON.

Move the throttle restart switch to its
aft position, or position both inlet
restart gwitches to ON simultaneously.
Expect large yawing moments if the
iniets do not respond together.

WARNING I

If the L amd/or R SPIKE SOL dc
circuit breakeris] are open, the
respective spike will move only 13
inches forward of the auto inlet
schedule when restart ON is selected
or the throttle restart switch is set
to the aft position. Without SPIKE
SOL power, the first detent (center
position) of the throttle restart
switeh for the respective inlet is
inoperative. Without SPIKE S0OL
power, if manual spike is selected all
normal restart capability for the
respactive inlet is lost,

2, THROTTLES IDLE.
3. Aft bypass switches - CLOSE.
4, KEAS -350 20 400

The autopilot KEAS hold mode may be
engaged.,

Change T 3-31
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TIOT

I WARNING I

¢« Do not exceed 400 XEAS or 1.5 g
load factor.

¢ Increase rpm of one engine if
high suit inflow temperatures
are experienced. Engine stall
wmight result, especially if IGV
shift occurs.

Monitor fuel tank pressure.

t WARNING I

If necessary, reduce rate of descent
to malintain fuel tank pressure above
"15 Pl-i'

IGV awitches « LOCKOUT checked,

Cockpit pressure selector switch - Set

10,000 F1,
NOTE

Select Bay Air OFF while descending
if the pressure suit tends to inflate,
This provides maximum airflow to
the cockpits and closes the nose air
shut-off valve. Return the Bay Air
switch to ON when subsonic,

Transfer fuel to maintain c,g. within

subsonic limits.

Below Mach 1.7
9, Pitot heat - ON.
10. Exterior lights~ On.
When subsonic:
11. Inlets - Normal,
Move the throttle restart switch to the
normal (forward) position, or select the
off lup) position of the inlet restart
awitches,
12, IGV switches ~ NORMAL,
NOTE

Continued subsonic operation s
permissible if engine sppears normal.

For continved descent:
13, Landing gear lever - DOWN,
WARNING

Gear extension at supersonic speeds

is forbidden.
CAUTION J

Gear door strength [imits the
airspeed with gear down to 300 KEAS
or Mach 0.7, whichever is less, with a
maximum permissible sideslip angle
of 10°, Maximum permissible speeds
are 300 KXEAS or Mach 0.9, whichever
is less, with gear down when sideslip
angle does not exceed 5°.
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PROPULSION SYSTEM EMERGENCIES

SECTION I

Propulsion system components are: inlet,
engine, afterburner, nozzle, fusl control, lub-
reation, fuel-hydraulic, and ignition systems.

INLET UNSTART

Inlet unstarts can only occur when supersonic
after an inlet has been "started"; that is,
supersonic flow is established inside part of
the inlet. Unstart (shock expulsion) may be
caused by inlet pressure behind the sheck
wave becoming too great or spike pesition
too far aft. Improper apike or door positions
can resuylt from inlet control error, loss of
hydraulic power, or electrical or mechanical
failure. Unstarts are usually associated with
climb or cruise operations above Mach 2
when at northal engine speeds; however, they
may be encountered during reduced rpm
descents at spaeds above Mach 1,3,

Between Mach 1.3 and 2.2, when near Mili-
tary rpm, recovery procedures using restart
ON may result in compressor atall,

Inlet unstart characteristics may be similar
to compressor stall characteristics and, in
fact, stalls and unstarts may be intermingled.
The term: “aerodynamic disturbance” or
"A/D", asx used in the Iniet Unstart procedure,
refers to either condition - - regardiess of
whether it has or has not been identified as
an unstart or compressor stall,

Flight Characteristics During Unstarts

Unstarts are generally recopnizable by air-
frame roughness, loud "banging" soises, air~
craft yawing and rolling, and decrease of
compressor inlet pressure (CIP} toward 4 psi.
Fuel flow decresses quickly and the after
burner may blow out. EGT usually rises, with
the rate of increase being faster when oper-
ating near limit Mach number and ceiling, A
distinct incresse in drag and loss of thrust
cccurs because of increased air spillage a-
round the inlet and reduced airflow throupgh
the engine,

The aircraft yaws toward ap unstarted inlet.
This yaw causes a roll in the same direction.

A pitch-up tendency may occur due to yaw
and roll rates developed during the inlet
wnstart. Pitch control problems can also
oceur during associated maneuvering and will
be accentuated by low KEAS and/or high
angles of attack, maximum altitude oper-
ation, aft c.g., high Mach, and any pitch rate
which existed prior to inlet unstart, During
the unstart, primary emphasis must be placed
on maintaining pitch control to prevent nose-
up pitch rates and angles of attack in excess
of eight degrees. Reduce thrust asymmetry
as soon as possible.

Above Mach 2.8, inlet unstart may require
yaw axis stability augmentation to aveid ex-
cessive sideslip and bank angles which could
cauae the other inlet to unstart.

Ailervn effectiveness is reduced at high alti-
tudes and high angles of attack. Roll control
may become critical if the unstart occurs on
the down-wing inlet during a bank. At alti-
tudes above 75,000 feet, aileron control may
be ineffective in controlling roll during an
unstart unless the angle of attack is immedi-
ately reduced.  Aileron effectiveness in-
creases rapidly as the angle of attack is
reduced and only moderate aileron inputs will
be required to control the roll. An excessive
nose-down attitude may result in an over-
speed (KEAS and Mach) if the inlets are
restarted during =& recovery maneuver.
Therefore, maintain the restart configuration
until speed and attitude are fully under con-
trol.

The roughness usually clears after the for-
ward bypass doors open and the spikes are
started forward {manually or automatically}
however, five to eight seconds may be re-
quired to clear the roughness. Roughnesy
may persist until the spikes are fully forward
during manual restarts at design Mach when
aft bypass open has heen required,

inlet pressure should be checked during re-
covery, Moderate CIF increases occur as the
inlet "clemrs” (inlet in restart configuration
with no roughness), If the inlet has restarted
{captured the shock), moderate CIP increases

iy Il;jl y
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occur when the spike retracts to restrict the
inlet throat, and CIP then increases to
normal pressure when the forward bypass
door closes to the normal scheduls,

Dnstarts caused by improper automatic spike
scheduling will recur if the aircraft
accelerates agaln to the unstart Mach.
Manual spike and torward bypass door sched-
uling is necessary to accelerate further.

¥ unstarts occur because automatic
scheduling is closing the forward doors too
much, check the aft bypass position and
manually schedule the forward bypass door.
In general, more bypuass is required than for
automatic operation and required bypass area
decreases as Mach incraases.

Each time the shock expuision sensor {SES)
detects an unstart, the DPR schedule for the
forward bypass door of the inlet that
unstarted, is reduced 10 mpr (milli-pressure
ratios). The DPR schedule for the other inlet
i= not changed. The lower DPR schedule
commands the forward bypass door slightly
more open when the Inlet returns to
automatic comtrol after autorestart. A 10
rapr change in DPR schedule is so small it
may not be noticeable to the pilot, If unstart
occurred because the DPR schedule was set
toc high, unstart should not recur after cue
sutorestart. If unstart was caused by a
mechanical malfunction {such as a leak in the
PS8 lines that measure inlet pressure), the
reduction in DPR is unlikely to prevent
repeated unstarts and the forward door must
be manually scheduled. The total reduction
in DPR schedule on sach inlet will not exceed
40 mpr regardiess of how many unstaris
OCCUr.

Umtsrt Bomdary Charts

Figure 3-4 shows unstart boundaries (s
function of Mach, engine speed, and spike and
bypass door positions),  With apike full
forward, the smallest roughness area below
the idle rpm range occurs with the forward
and aft bypass doors open. A more extensive
area occurs with the bypass doors open, but
with the spike moving automatically. In both
cases, the onset of inlet airflow instabllity
occurs earlier {i.e., at kigher engine speeds}
with the bypass doors closed. At windmilling
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rpm, heavy roughness will occur above Mach
1.3 unleag the spike is positioned fully aft.

INLET UNSTART PROCEDURE

Accomplish only those steps which are necea-
sary to clear the inlet and return to normal
operation.

For inlet ASD:
1. {3 WITHIN LIMIT.

Apply pure pitch correction {stick for-
ward) first to sliminate the nose-up
pitech rate and to maintain angle of
attack within the limit., Alpha and pitch
rate must be kept, or reestablished,
within the APW stick shaker boundary.
Rudders may be used to assist in roli
correction, if necessary. Delay roll
correction {with the stick) until pitch
aagle is controlled.

Disconnact autopilot {or press the CSC
button} i it {8 necessary to hold the
controt stick forward; otherwise, the
autapilot will trim the elevons up, thus
reducing nose~down control authority,

WARNING

s Start pitch correcticn first.
High angles of attack can
develop if pltch rate is not con-
trolled, and this can result in
pitch-up. Maintain angle of at-
tack and pitch rate below the
APW stick shaker bdoundary, De-
creasing angle of attack first as-
sists roll control and makes re
covery uf attitude more pasitive.

o Nose-up pitch trim above zero
indication reduces down-elevon
authority., If full forward stick
is not sufficient to control angle
of attack and pitch rate, trim
nese down,

Except for spikels) and forward bypaas
door{s) in manual control, the automatic
inlet restart system will automatically
position the spike and forward bypass to
clear the A/D. Above Mach 2.3, both
inlets respond due to the inlet cross~tie
feature,

wmmm
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Observe CIF changes, and spike and
forward bypass position indications to
confirm normal action of the autorestart
system (forward doors open, spikes move
15 inches forward then back to normal,
CIP recovers to pormal as forward doors
close to normall. At high Mach,
autorestart may not recapture the shock.
If CIP does not recover after autorestart,

SECTION I

manual restart is necessary to move the
spike full forward and capture the shock.

With only one [orward bypass door in
manual control, an unstart on either
inlet results in automatic actuation of
both spikes and the door in antomatic
control, 1f the manually comtrollad door
remains in its position, an unstart and
possible engine stall can be expected on

.- Change 1 3-34A/(3-34B Blauk)
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that inlet, even if unstart of the opposite
inlet initiated automatic restart, The
forward bypass must be set 100% open
by the respective restart switch or for-
ward bypass control knob, The inter-
mediate position of the throttle restart
switch may be used to control forward
bypass positioning of both inlets during
the autorestart cycle; otherwise, pro-
ceed as follows.

If either inlet is in manual control prior to
the A/D, or if autorestart is not effective
{unstart recurs, inlet does not clear, or CIP
does not recover):

Z.

RESTARTS ON,

The inlet autorestart and cross~tie fea~
tures do not override a manually posi~
tioned forward bypass, or spike and for~
ward bypass combination, on elther inlet,
If wsing a manual inlet scheduie or if
autorestart is not effective in one cycle
of the w=pike and bypass positioning,
either use the throttle restart switch or
set both inlet restart switches ON (down}
to astablish the restart configuration. In
the restart position, the forward bypass
is 100% open and the spike is full for-
ward.

WARNING

¢ Imitially put both inlets in the
rastart configuration to aveid
confuging which inlet unstarted
and to reduce contrel problems.

o If the L and/or R SPIKE SOL dc
circuit breaker{s! are opes, the
respective spike will move only
15 inches forward of tha auto
inlet schedule when restart ON
is selegted or the throtile re-
start switch is set tc the aft
position, Without SPIKE SOL
power, the first detent (center
position} of the throttle restart
switch for the respective inlet is
inoperative. Without SFIKE S0OL
power, if manual spike is selec~
ted, all normal restart capability
for the respective inlet is lost.

V & & & & 4
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AFT BYPASS,

If roughness does not clear with the
inlets in restart, cycle the aft bypass
switches QPEN, then to CLOSE, Aft
bypass cycling is not normally required
below Mach 3.0, and definitely should
not be used if roughness is associated
with compressor stall,

CAUTION ]

0 I1f roughness cannot be cleared,
retard the throtties to minimum
afterhurner or Military, de~
pending on the severity of the
unstart.

o Check for engine failure or inlet
system malfunction.

If deceleration is required with the inlets
in restart, close the aft bypass of each
inlet and set the affected engine throttle
to 6500 rpm upon reaching Mach 2.5
Refer to the Inlet Malfunction procedure
and to the manual inlet schedule, this
section,

CHECR EGT.

Be prepared to shutdown the affected
enginels}.

WARNING

Shutdown the affected engine for
ECGT:

a Aboze emergency EOGT Himit
{84% £  above 049 LT 04 -
865°C below 40 C CIT) and
below 900 C for 2 minutes.

o Between 900°C and 950°C
for 15 seconds.

¢ Qver 950°C for 3 seconds,

EGT over 95005 for more than 3 seconds
or between 900°C and 950°C for more
than 15 seconds results in severe turbine
damage.



Since the main fuel c¢ontrol cannot
reduce fuel flow below the minimum
fized scheduls, manwal or awtomatic
EGT trimming and throttle reduction to
IDLE have no effect during a severe
overtemperature condition with the
inlet{s! unstarted. S5See Abnormal EGT
Indications, Engine  Fire/Shutdown,
Engine Flameout, Giide Distance, and
Airstart, this section.

At high Mach and high altitude, inlet
unstart can cause severe engine
overtermperature if the derich system is
not effective, or if the Fuel Derich
switch is positioned to REARM or OFF
before iniet restart {(CIP recovery) is
obtained.

. CAUTION

Do aot move the Fuel Derich switch
frotn ARM until infet restart {(CIP
recovery) is  obtained; otherwise,
sevare overtempsrature can result.

350 KEAS.
Adjust airspeed toward 350 KEAS,
WARNING

1f in a nose~down atiitide, leave the
inlets in the restart configwration
until speed and attitude are under
control.

Below Mach 3.0, continued heavy roughness
with the inlets in the restart configuration
indicates compressor stall, regardless of the

cause of the initial disturbance,

Maintain

airspeed above 350 KEAS and employ the

compressor

stall recovery procedure

immadiately to preclude flameocut.

e e el

6I

Aft bypass switch - CLOSE.

If the aft bypass doors are not closed,
this is a high risk stall area with the
iniet in restart. (See Figure 3-7.)

I
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SECTION I

7.

Throttie - Reduce rpm.

Retard the throttle toward IDLE until
the compresser stall clears.

Rewmain in the restart configuration
while retarding the throttle, regardless
of Mach., Refer to Figures 34 and 3-7.
Note that there is a chance of clearing
the stall while still near military rpm by
returning the spike to automatic sched-
uling. However, with substantial rpm
reduction toward idle, there is a definite
probability of encountering the idie rpm
unstart region between Mach 1.8 and 2.4,
unless the apike is kept forward.

When the unstart or compressor stall clears:

Inlets « Reset individually,

7§ the throttle restart switch has been
used, setting both restart awitches ON
befgre moving the throttle switeh off
{forward) will allow inlets to be reset
individually. Then, unless in manual in-
let control before the A/D, resume auto-
matic operation by setting the restart
switches off individually,

If using the manual inlet schedule prior
to the A/D, do not set the restart
awitches off before selecting 100%
QOPEN on the affected inlet forward by-
pass control. Return to the manual
bypass schedule afier the spike has been
returned to automatic scheduling or 1o
the desired manual position.

Alternatively, if automatic spike oper-
ation appears normal, position the throt-
tle restart switch in the middle position,
allow the spikes to recover to the auto-
matic schedule, and set the affected
inlet forward bypass to 100% OPEN be-
fore moving the throttle restart switch
off,

After CTP recovers:

3-37
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SECTION i

9. Derich switgch - Recycle to ARM as
necessary.

If a fuel derich light is on, move the fuel
derich switch to REARM, then back to
ARM.

3

. CAUTION

Po not move the Fuel Dearich switch
from ARM until inlet restart (CIP
recovery} is obtained; otherwise,
severs govertemperature can result,

After derichment {derich light onl,
rearm the fuel derich system only after
CIP has recoversed and before lighting
the afterburner. Relighting the A/B
while deriched can result in engine speed
suppression of up tc 750 rpm.

Afterburner blowout due to low EGT and
suppressed rpm, may occur during inlet
recovery., The afterburner may relight
sutomatically when EGT returns to
nortaal (after the derich system is
cycled) through operation of the catal-
ytic igniters,

Without derichment, the catalytic igni-
ters may sustain the afterburners or
cavse relights as soon as the inlet re-
covers.

16, Throttles - Reset and check after-
burners as desired,

After CIP bas recovered, reset the
throttles, il necessary. Check that the
nozzles are not absnornaily closed if
throttles are in afterburning range.
Check that nozzle position responds to
throttle position {by retarding throttle
below Military) if afterburner blowout
oscurs. Relight the afterburner, if
desired,

If an inlat unstaris after its restart switch is
off, sat the affected inlet restart switch ON
and use the Manual Inlet Schedule or
complete the Iniet Malfunetion procedure,
this section.

3438
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INLET MALFURNCTION

When at supersonic speeds, inlet system mal-
function is indicated by successive unstarts,
abnormally high or low CIP, or engine stalls,
Malfunction of an iniet may be due to failure
of the spike and/or forward bypass automatic
controls, aft bypass control, actuators, or
electrical or bydraulic control power. The
engine and bhydraulic instruments and inlet
control circuit breaikers should be checked
before emploving the inlet malfunction pro-
cedure, to determine that an inlet malfun-
ction is not associated with some other ab-
normal condition. The respective inlet re-
start switch, or spike and door position con-
trois, individually control the left or right
iniet. The throttle restart switch affects
both inlets simultanecusty.

NOTE

¢  Since nozzle failure will affect
engine rpm, and rpm, in turn,
atfects automatic forward by-
pass door operation {supersonic},
abnormal forward bypass door
indications can result from
nozzle failore,

o Use spike and forward bypass
position, turn-and-slip ball, CIP,
ENP, fuel flow, and pm indi-
cations for malfunction analysis.

o In some cases when unstarts
have occurred due tc automatic
spike control malfunction, auto-
matic operation can be contin-
ued helow the Mach at whick the
unstart occured, Continuing at
lower Mach may be preferable to
using the manual spike schadule.

Failvwve To Schedule Normally

A combination of ssymmetric thrust and fuel
flow, apd low CIP on one side during acceler~
ation indicates that a spike and/or forward
bypass hay fafled to schedule properly, This

“-
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may be caused by failure of the automatic
controlis} or of the spike forward lock to
disengage when above 30,000 feet, or by
circuit breaker opening, Normal spike and
forward bypass positions and CIPs are pro-
vided by Figure 1-22.

Inlet Spike Unsiable

Spike instability is reflected by fluctuaticns
of the respective I, or R hydraulic {SPIKE)
pressure gage and by the spike position indi-
cation. If large-ampiitude spike asciliations
oceur, the gage fluctuations are several hun-
dred psi and a *hammering” may be feit. If
spike instability persists, attempt to restore
normal operaticn by cycling the manual spike
control to match flight Machk number, then
return te automatic centrol. If the condition
persists, use the schedule for manual inlet
aoperation until & different Mach number is
reached, then return to automatic control. If
the condition still continues, use the magual
schedule,

Alt Bypass Control Failure

Malfunction of an aft bypass coantrol is indi-
cated by fatlure of the corresponding position
indication light to extinguish after the aft
bypass control position setting is changed. It
may be possibie to correct & maifunction by
cycling the control setting. Control failure
can result in reduced performance, inlet
roughness or unstart, or engine stall, de-
pending on the existing or subsequent Right
conditions. Refer to Stall and Unstart Boun-
dary charts, this section, for conditions to
expect with the aft bypass, spike, and for-
ward bypass in various positions.

INLET MAIFUNCTION PROCEDURE

This procedure should be followed when the
pilot has identified a specific inlet that will
not operate automatically, bui has not identi-
fied the reason for the unstart(s). The
procedure allows an orderly transition from a
cleared injet, in the restart configuration, to
the appropriate manual iniet schedule.

SECTION IT

CAUTION 1
Cbserve altitude, speed, and bank
angie restrictions during manual inlet
operation,

Affected inist:

1. TRestart switch - ON,

2. Forward bypass controf - 100% OPEN.
3. Restart switch - Qff,

if unstart does not repeat:

4. Forward
scheduie,

bypass control -~ Manual

Asvgme that spike operation is normal
and if aft bypass operation is normal,
that there is a malfunction in the auto-
matic forward bypass control.

If unstart repeats:
5. Restart switch - ON.
WARNING

Ii the L and/or R SPIKE SOL dc
circuit breaker(s) are open, the re-
spective spike will @move only 15
inches forward of the auto inlet
schedule when restart ON is selected
or the throttle restart switch is set
to the aft position. Without SPIKE
SCOL power, the first detent (center
position] of the throttle restart
switch for the raspective inlet is in-
sperative. Without SPIKE SOL
power, if manual spike is selected, all
normal restart capability for the re-
spective inlet is lost,

6. Spike contrel - Manual schedule,
7.  Restart switch ~ Off.

Unstart should not repeat if malfimction
is in the automatic spike control,
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SECTION I
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Forward and aft controls -

Mamual schedule,

bypass

The normal aft bypass and manual for-
ward bypass schedules must be used
when operating with manual spike con-
trol to obtain near-normal inlet perform«
ANCE.

After CIP yecovers:

9.

1c.

3-40
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Derich switch - Recycie to ARM as necw
essary.

if a fuel derich light is on, move the fusl
derich switch to REARM, then back to
ARM.

.

r

Do not move the Fuel Derich switch
from ARM until inlet restart (CIP
recovery) is obtained; otherwise,
severe overtemperature canp resglt.

After derichmen? (derich light onl,
rearm the fuel derich system only after
CIP has recovered and before lighting
the afterburner. Relighting the A/B
while deriched can result in engine speed
suppression of up to 750 rpm.

Afterburner blowout due to low EGT and
suppressed rpm, may occur during inlet
recovery. The afterburner may relight
automatically when EGT returns to
normal {after the derich system is
cycled! through operation of the cata-
iytic igniters,

Without derichment, the catalytic igni-
ters may sustain the afterburners or
cause relights as soon as the inlet re-
covers.

Throttles - Reset
burners as desired,

and check after-

After CIP has recovered, reset the
throttles, if necessary. Check that the
nozzles are pot abnornally closed if
throttles are in afterburning range.
Check that nozzle position responds to

T SRPIASTT T

throttle position (by retarding throttie
beiow Military] if afterburner blowout
occurs, Relight the afterburnmer, if
desired.

MANUAL INLET OPERATION

The inlet spike and forward Bypass may be
positioned manually if an automatic injet
control malfunctions. Manual control is ajso
desirable if engine shutdown is necessary
while at high speed, as the spike aft position
results in minimum inlet roughness during
descent to subsonic speeds, Refer to Engine
Shutdewn procedure, this section.

CAUTION

oy

Observe altitude, speed, and bhank
angle restrictions during manual inlet
operation.

Marual Cootral of Forward B

Manual operation of the forward bypass ia
permissible with AUTO spike seiected, or in
combination with manunal spike scheduling.
The normai aft bypass scheduie should de
used with the manual inlet schedule, (Figure
3-%), Figure 3~6 illustrates the forward by~
pass positioning for manual scheduling and
for standard-day automatic operation.

NOTE

During cruise, if ope inlet is
controlled manually, set the forward
bypass control to 1.0 psi less than the
CIP of the normally operating inlet.
If botk inlets are controlled
manually, set the f{forward bypass
controls to 2.0 psi below the CIP
"barber pola",

Mamal Control of Spike

Manual operation of a spike is permissible;
however, the effect on forward bypass
positioning must be recognized. When an
inlet forward bypass control is in AUTO and
the spike control is in the manual range, the
manual spike control overrides automatic by-
pass oparation and causes the forward bypass



m CRAOWN PROGRAM
' ralF-o:

SCHEDULE FOR MANUAL INLET CONTROL FOR SPIEE AND/OR
FORWARD BYPASS AUTOMATIC CONTROL MALFUNCTION

SECTION I

SPIKE SETTINGS FWD DOOR SETTINGS
auto/man auhe man
E{R.m?SBE& $PIKE SPIKE spike, spike, | spike,
S?Eii&f) with () | wW/O @I DOOR DOOR | DOOR
D END WiTH W/C W/0
N (D o (D IND
Below M 1.7 FWD FWD 0% 0% 0%
Before GV Lag DI i\‘ﬁ.atch At 1) 40% 20%
I 1" fwd side + 25%
Shift of 2. i Mgch
After auto side Auto + 10% | 30% (D 10%
Cruise fteh CIP - Lpsilow (@

Use aormol oft byposs schedule,
Adjust fwd door 20% more cpen before shifting oft door toward
closed, or A/B light or cuteff.
Adiust spike G. 1 Mach no, forward before tuens,
Set indicater relative to opposite inlet outo indicator.
Set marked knob setting if indicater inop, or if oppasite
inlet indicetor is menusl or incp.
Q) V IGV shifts below Moch 2,1, set oft bypass 1o B befare
closing fwd bypass,
(®  Wwith dual manuol inlet: 2 psi below barber pole.,

MANUAL INLET RESTRICTIONS:

Mox speed: Above Fi. 700; Mach 3.0, 400 KEAS,

Max altitedes FL BOO.

Mox bank: 20° chove £ 750, 35% between FL 705 & FL 750G,
Min cirspeed; Above Fi 700, KEAS for 4%,

= SUPERSOMIC, DESCEMT

SPEED All monua infet conditions

All RESTART - ON

Above M2.5 720° EGT o Military

Delow M2.5 Set 4500 rpm. Let rpm decrecse,

Retord throtte if compressor stalis.

With GV Lockout
Failure: At M2.0 Set idle

At M1.3 Spike forwerd, forward byposs closed, then restart OFF,

Change 2 3-41
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SECTIONTH
FORWARD BYPASS POSITIONING ~ AUTOMATIC & MANUAL SCHEDULING

’ STANDARD DAY

NORMAL o« = 5° NOMINAL RPM IG FLIGHT
NORMAL CPERATION - AUTO SPISE AND FWE BYPASS SCHEDULING

o 1 PR ey e e
P T EboF i
; E_ 10V SHIFI 10 CAMBERED AND INTERNAL BLEED org
f P P [ ]
& - | : Lot
C1O5ED R i Be- A CLOSED AFT BYPASS POSITION
] T | [a b
- - il : _ AUTOMATIC FORWARD
i o T L1 |71 BYpass SCHESULE
] i et Lo . ’Mui E

L0 1.5 29 2.5 19 1.5
= MARUAL FORWARD BYPASS CONTROL WITH AUTOMATIC SPIKE SCHEDULING -
g USING OTHER INLET AUTO INDICATION AS RESERENCE FOR BYPASS POSITIONING
o
1 | IR | f | -
™ T T B T
g wp-i— u.gssa:;-i-m-,-n et !:Lw*h:zz CLOSED AFT BYPASS
= O R I e I N O LR
g + B 10, A | |} N0 JCHED. - it
4 O BELOW i Lt IR NN/ T ARt oy suiere
£ G'jmx.:--p‘f—-wj-’ [0V SHIFT 1 T s % BELOW M. 1.7
g Lo L3 z0 23 5.0 15
:
2 MANUAL SORWARD BYPASS CONTROL WiTH AUTOMATIC SPIKE SCHEDULING -
OPPOSITE INLET POSITION INDICATION NOY USABLE FOR REFERENCE
B R AU 0 P 1 L A keofe— CLOSED AFT 8YPASS
- . T g A Y
rreeee CAOFEDE e A [ PP
L o] ey 4 , - MANUAL SETTINGS:
' . ! ; T- 0% BELOW M 1.7
3 T p Y A% UNTH, 10V SHIFT
o iy W0 Syt 30% TO M 3.0
0% BELOW M L7 Ll B ol T e SO . _JAPER 1O 10% AT M3.2
) D e T AGY SHEFT, h ST
1.0 L3 2.0 25 3.0 15
MANUAL SPIKE AND FORWARD BYPASS CONTROL-
" OPPOSITE INLET POSITION INDICATIONS NOT USABLE FOR REFERENCE
T S DO AR T T A L
! L e 9 A CLOSER AFY BYPASS
af ! *fj;: o L | wanoss, serrimes
; 0%, ¥y pronnt t "
i . foie ; ; ¥ Sbye oixs ? | LO% BELOW M 1.7
: P 1Ay E I 20% UNTIL §GV SHIFT
. 0% SELGW : - Mhr@-sg_ﬂm :‘-f"".‘—}..“__ 0% AFTER 1CV SHIFT
Wit e Ll < LI 4ol (SPIKE 1AGS TDI 0.3 MACH)
. S e g G AT S T N 1}
10 15 ze 5 30 3.5
MAGH NUMEER

*SET § POSITION AFTER 16V SHEFT tar IF BELOW MACK 21 OR Ik
IE AUTQ FWD BYPASS OVER X% QPEN, CHANGE FWD BYPASS AFTIR
SETTIRG AFT BYPASS TO 2 POSITION,
130 1941

Figure 3-6
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tc open 100%. The forward bypass must be
controlled manually to obtain positions less
than 100% open during wmanual spike oper-
ation. When both are set in the manual
control range, spike settings above Mach 1.4
bias the actual forward bypass position more
open than the bypass comtrol position set-
tings. The maximum bias is approximately
25% when the spike setting is Mach 2.3, and
at least 10% bias when spike contrel settings
are between Mach 1.5 and Mach 2.8. Refer
# to Figures 1-30 and 34,

gyt

CAUTION ]
R

3

During supersonic climbs above Mach
1.7 but befora IGV shift to camberad,
expect the manual spike setting to
bias the forward door about 0%
more open {see Figure 1-30)
Forward door indications of more
than 40% open may cause stalis in
this region cf the climb, These stalls
usuaily can be cleared by closing the
forward door to the setting specified
in Figure 3-5,

NOTE

Set spike position first when manual
spike and forward bypass setting
changes are scheduled. Allew the
spike to reach its new position, then
reset the forward bypass.

Mapual Inlet Schedule

Use the schedule from Figure 3-5 if mansal
iniet operation is necessary or desired.
{Checklist emergency procedures include an
abbreviated form of this table,) During man-
ual inlet descent below Mach 2.5, a combin-
ation of restart on and high rpm results in
compressor stall. Set 6500 rpm at Mach 2.5
and let rpm drop under the stall boundary
condition. If an IGV lockout failure is sus-
pected on the affected wanual inlet, sat Idle
at Mach 2.0, Unless rpm is reduced below
the IGV/internal bieed shift line in Figure
3-7, stall may be encountered when the
internal bleed and IGV shift with the forward
door near 100% open.

“Mﬂmvm

SECTION I

l WARNING I

Risk of engine siall and flameout
exists if the internal bleed and IGV
shifts {to axiall during deceleraticn
with an inlet forward bypass full
vpen. Engine stalls have aiso heen
encountered during acceleration with
the forward bypass faiied open.

COMPRESSOR STALL

Compressor stall s usually indicated by
thumping pulsations. Other characteristic
indications are a loss of thrust, fluctuating
CIP, RPM, ENP, or EGT at fixed throttle
position, or failure of rpm to increase during
throitle advance. Afterburner flameout
with/without catalytic reignition can occur.
At low airspeeds, compressor stail frequently
results in engine flameout. Some of these
stall characteristics are also descriptive of
inlet unstarts, so accurate differentiation
between stall and unstart is difficalt. In
addition, stalis and anstarts may be
intermingled, making identification more
difficuit. A supersonic stall clearing
procedure is incorporated in the Inlet Unstart
procedure.

Compressor Stall Regions - Supersonic

Stall regions are shown in Figure 3-7.
Maximum stall risk is at military rpm with
IGV axial, aft bypass full open, and in restart,
Minimum stall risk is near idle rpm with IGV
cambered, engine internal! bleeds open, with
aft bypass clesed. Stalls miay be caused by
transient airflow conditions resulting from
compressor bleed or IGV shift, or by unstable
or manual inlet operations. Other causes
may be abrupt or erratic throttle movement,
failore to momentarily delay throttle
advancement during afterburner light, or
improper scheduling of IGV or engine bieeds.
Recovery from stall accompanying inlet
unstart at high altitude is aided by reducing

altitude, Below Mach 2.5, recovery is more
consistently  obtained by retarding the
thrcltﬂe.

Change 2 3-43
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SECTION IIX
ENGINE STALL REGIONS ~ SUPERSONIC

STANDARD DAY

?
/
' Baued On Mach Andm
/

bor S Doy A1 400 KEAS STALL RISX
STALL REGION O o 3
ENGINE CONFIG v AXiAL ] ohr st omen | EXT L oREn
AVIO - AFT CLSD MODERATE SUGHT SLIGHT
5 81 av1o . asr oree MODIRATE SUGHY MOMAATE
Eg RESTART - AFT CL3D IXTREME MODELATE SLRGHT
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SECTION I

Effect of Open Aft Bypass on Siali -

Supersonic

Uniess the shock trap bleed flow is restricted
by secondary airflow back pressure, open aft
bypass positioning generally has slight effect
on engine stall at supersonic speeds as long as
the forward bypass continues scheduling.
Stall risk, particularly below Mach 3.0, is

—

significantly increased when excessive aft
bypass opening resuits in 2 closed, non-
scheduling forward bypass. While below
Mach 2.5 with an inlet restart switch ON,
appreciable stall risk exists while near
Military rpm and in Idie with engine stari
{external} bleeds open. During airstart, the
aft bypass should be ciosed as rpm increases.

Change 2 3-44A/{3-44B Blank)
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Effect of Mazual Inlet Operation ~
Supersomic

During manual inlet operation, stall risk is
increased due te greater inlet distortion and
reduced inlet efficiency, Full open forward
bypass or restart resuits in extreme stall risk
when the IGV light is on {(indicating axial
position), and should be avoided.

SUBSONIC COMPRESSOR STAILLS

In addition to the more readily recognized
abnormal rpm, EGT, nozzle position, and fuel
flow conditions (for which emergency pro-
cedures are described in this section), engine
stall parameters include angle of attack (&),
compressor inlet pressure {CIP), turbulence,
wind shear, and rapidly changing ambient air
tempetratures.,

Engine stalls that occur during throttle ad-
vance are usually the result of excessive EGY
uptrim. Engine stails may also be caused by
excessive EGT while at constant throttle
settings, or malfunctioning nozzies, fuel con-
trols, guide vanes, or engine bleeds. Engine
stalls that ocewr when engine operating con
ditiotts are otherwise normal and when con-
trol parameters are pot being changed may
indicate an approach to dangerous flight sit-
vations. A low airspeed or high angle of
attack condition, or both, may exist. Then,
the stalls can be a result of low CIP {which is
associated with low azirspeed when at moder~
ate to high subsonic operating altitudes} or
result from high distortion in the inlet (which
eoccurs at high angles of attack}. Either can
be dangerous when associated with cperation
beyond established flight limits,

When subsonic at angles of attack above 16°,

engine compressor stalls may occur; however,

stall~free operation has been obtained at

angles of attack as high as 15° (Aircraft limit
is 14°. See Figure 5-3).

Engine stalls are more prohabie when at
Military rpms with CIT's below +10 °C than at
higher CIT's. This condition is in the rapidly
changing portion of the EGT trim baml. The
probability of stall is increased at low CIP
{high altitude, low airspeed), if there is a
sudden decrease in air temperature, or if

" SRTTA-1

SECTION IO

there is clear air turbulence, aircraft
maneuvering, or open bypass door conditions.
The effects can be additive,

High angles of attack do not affect CIP
d:rectly, rather, they cause nonuniform pres-
sure distribution {inlet distortion) and dis-
turbed airflow at the engine face. An engine
can operate normally with large amounts of
distortion if at relatively high CIP {low alti-
tude or high KEAS), If there is very little
distortion, operation may continue at CIP's as
low as 2.5 psi. Ii at moderate to high
altitudes and at low EEAS or CIP, a small
amount of distortion can result in compressor
stall,

Figure 6~2, which pressnts Jift coefficient vs
angle of attack, shows a penerally linear
siope for subsonic conditions away from
ground effect. At angles of attack for nor~
mal subsonic fiight (Mach 0.75 to 0.90), in-
creasing load factor {or lift coefficdent) re~
sults in an almost linear (equal factor) in-
crease in angle of attack. Thas, if a gust
changes load factor from one-g to two-g's,
angle of attack will also double,

Sudden increases in angle of attack, such as
from gusts, do not change CIF significantly;
however, such sudden increases do increase
inlet distortion. Therefore, pusts can contri-
bute to engine stall probability,

SUBSONIC COMPRESSOR STALL PROCEDURE

1. & WITHIN LIMTT.

Reduce angle of attack and then main-
tain angle of attack and airspeed within

limits.
| WARNING I

When subsonic, if an APW system or
high angle of attack warning cccurs,
or if angle of attack and airspeed are
not within limits, make angle of
attack and speed corrections before
adjusting the throttles. These
actions alone may clear engine stall
conditions, and are mandatery to
avoid pitch-up, if at high angle of
attack and/or low airspeed.
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SECTION I

After angle of attack and KEAS within
limits:

2.

Throttle ~ Retard toward 6100 rpm.

Retard both throttles as necessary to
cicar the compressor stall, but do not
reduce engine speed below H100 rpm
until nozzle response can be checked.
Continuing stalls with EGT below the
wilitary schedule may indicate engine
fuel-hydraulic system failurs. In this
event, maintain engine speed above 6100
rpm at whatever speed can be main-
tained without stalling. The engine will
not operate at idle rpm with internal and
external bleed valves closed or exhaust
nozzles failed closed. Refer to Fuel-
Hydraulic System Failure and Afrer
buraer Nozzle Failure, this section.

If the compressor stall does not clear and
nozzle response is normal, continue throtiie

reduction toward idie.

Check 10V shift to

cambered IGV light off} as an indication of
normal fuel-hydraulic system operation.

3'

KEAS - Adjust toward 350 KEAS,

Apply sufficient pitch correction to
compensate for thrust loss. Airspeeds
near 330 KEAS are favorabie to normal
engine operation.

When the engine stall clears:

4-'

346

EGT « Downtrim manually if necessary.

Dowatrim EGT if the compressor stalls
accurred at military power or with the
afterburner operating.

Downtrim both EGT trim switches for at
least three seconds if engine stalls are
due to high EGT. With the throttles
retarded, the response to trim will not
be apparent in EGT indication as trim
only affects EGT at or above Military
power,

5-‘

b,

Derich switch -
necessary,

Recycie to ARM as

1f the fuel derich light is on and EGT is
not high, move the fuel derich switeh to
REARM, then back to ARM,

EGT -~ Monitor.

Retrim EGT manually to the normal
operating range if necessary. If AUTO
EGT trimming ix restmed, monitor EGT
and BOT/COLD flag indications to as~
sure thar no malfunction persists.

if stalls persist, affected engine:

1.
3.
9.
10.

il.

1.

Theottle -~ OFF,
Alt Bypass -~ Open.
Nozzle position - Verify full open,

IGV position - Check IGV light off
(cambered positiont.

NOTE

1f IGV and/or nozzle position indie~
ations are abnormal, set the throttle
te Military when starting if an air-
start attempt s necessary., An ajr~
start attempt may result in further
engine damage. Engine stalls are
likely following light-off, but it may
be possible to accoelerste and obtain
stall-free operation at military
POREr. Cbserve EGT lmits, and
follow nozzle failed closed proce-
dures for the remainder of the flight.

Check for abnormally high fuel flow,
Check visually for streaming fuel.

Check through the periscope for a fuel
trail.

If high {fuel flow or streaming fuel observed:

13.

Emergency fuel shutoff - Fuel off,

| "Mdﬁ | ;\.‘ h
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3 IGV, nozzle, and fuel flow normal:

i4. Accomplish  Airstart
desired.

procedurs, if

If ajrstart not desgired:

15, Complete the Engine Shutdown &
Descent procedure,

COMPRESSOR STALL IN DESCENT

Compressor stalls may occur during deacent
at internal bleed and IGV shifts, especially if
rpm droops below the military schedule. Of~
ten these stalls are self-clearing through re-
opening bleeds or recambering IGV. After a
few of these cycles of shift followed by stall,
the bleed or IGV shilt is compieted and stalls
then do mot recur. IGV Lockout prevents IGV
shift but does not prevant internal bleed
shift. With {orward bypass open or inlet in
restart, compreasor stalls are likely at any
rpm white above Mach 1.4 when the intersnal
bieeds shift to ciosed and if the IGV shifts to
axial. Stall and unstart characteristics are
very similar and accurate identification of
which condition exists is difficult, Use of the
wrong corrective procedure can result in con~
tinued stall or unstart with eventual flame-
out. The following procedure is designed to
clear severe or protracted stalls, or similar
inlet roughness conditions which cannot be
positively identified.

For severe or protracted compressor stail in
descent:

Affected engine:
i. Restart - ON,

Do not use the throttie restart switch as
both inlets would be affected.

—

SECTICN I

WARNING '

If the L and/or R SPIKE SOL do
circuit breaker(s) are open, the re-
spective spike will move only 15 in-
ches forward of the auto inlet sched~
ule when restart ON is selected or
the throttle restart switch is set to
the aft position. Without SFIKE SOL
power, the first detent {center pos-
ition} of the throttle restart switch
for the reapective iniet is inoper-
ative. Without SPIKE SCL power, if
manual spike is selected, all normal

restart capability for the respective
inlet is lost.

Throttle - IDLE immediately.

Retard the throttle to idle immediately
after setting the inlet restart switch ON.

NOTE

Wher near the intarnal bieed shift
point {about Mach 1.8), metting the
restart switck ON without throttle
reduction can induce engine atall and
flameout.

If stall persists:

3. Increase KEAS,

When subsonic:

4. Restart - OFF,

5. Throttles ~ As desired.

e e

CAUTION  §
If an engine stall cannot be cleared,
shut down that engine and accomplish
airstart,

347
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SECTION HI

4V Lockout Failure

The IGV light illuminates when the guide
vanes leave the fully cambered position if the
IGV lockout fails, The IGV and hg)ass blaed
shift occurs at approximately 65 C CIT or
Mach 1.7 while dec&leratin% with reduced
rpm, and at approximateig' BSYC CIT or Mach
1.8 whea using the 720" EGT descent pro-
cedure, Mild self~clearing compressor stalls
may occur guring the shift, If protracted or
non~self~clearing stalls are encountered, ac-
complish the Compressor Stall in Descent
procedurs,

‘With a known IGV lockout failure prior to
descent, set the throtile of the affected
engine to Military above Mach 2.5 and 720°
EGT at Mach 2.5, rather than 6900 RPM.
Maintain at least 700°C EGT on that engine
while above Mach 1.3. If the affected inlet
was in manual operation, use the manual inlet
descent procedure, but set Idle at Mach 2.0,

NOTE

Monitor EGT, rpm, and nozzie
position.  700°C EGT minimum
should held rpm at the wmilitary
schedule and maintain nozzie gove
erning. ENP greater than 70% open
will result in less than military rpm;
in this even:, advance the throttie as
necessary to mazintain military rpm.
Maximum rpm occurs near 100°C
CIT, as during acceleration. Mild
self-clearing stalls may occur near
85°C CIT (at Military rpm) when the
1GV/internal bieeds shift if EGT has
dropped excassively.

ENGINE FLAMEOUT

Engine flameout characteristics are & loss of
thrust, and & drop in EGT and rpm. If
flameout occcurs during supersonic descent,
recognition will be especially difficult be~
cause of the similarity between normal
engine instrument indications and those of an
engine which has flamed out. The only

3-48 Change 1
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positive indications of a failure in this regime
may be low EGT and a lack of response to a
change in throttle position, Fuel flow may or
may not decrease, depending on the operating
condition prior to flameout. Engine flameout
can result from interruption of fuel supply,
component malfunctions, or unstable inlet
conditions with the compressor stalled.

If flameout occurs with afterburners on, the
operating engine's throttle should be retarded
to minimum afterburning teo reduce thrust
asymametry.

For engine flameocut, as confirmed by cross-
checking EGT, fuel flow, rpm, and ENP,
either accomplish the Engine Shutdown and
Descent, or the Airstart procedure,

DOURBLE ENGINE FLAMEOUT

With both engines out, the hydraulic pumps
provide sufficient flow for satisfactory
control surface rates at engine windmilling
speeds above 3000 rpm. Control capability is
progressively reduced as speed decreases,
becoming warginal at approximately 1500

rpm.

Generator(s) in NORM continue to supply ac
electrical power at engine windmilling speeds
down to 3500 rpm, below which the frequency
will begin to drop and then the generatoris)
trip off. If both generators drop off, the
battery and inverter provide power for
DAFICS and other equipment or the
emergency ac and essential dc  busses.
Without generator power, the boost pumps
are inoperative and the probability of engine
start iz reduced, particularly if one or more
fus! tanks are empty.

Below 3500 rpm engine windmilling speed,
when generatoris) in the EMER mode power
the ©boost pumps, boost pump output
decreasses as engine windmilling speed
devrenses. See Figure 3-T for a comparison
of engine rpm with Mach. The essential ac
bus is not powered by generator{s) operating
ir EMER mode.
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DOUBLE ENGINE FLAMEOUT PROCEDURE

With both L and R GEN OUT lights:

Al

-

Parform the Double Generator Fallure
boldface procedure to regain boost pump
pressure, Refer to Double Generator
Fallure Proceduras, this section.

ATTITUDE REFERENCE INS

Select the INS to maintain a primary
attitude reference.

BOTH GENS EMER

With both generators inoperative,
placing both generator switches in EMER
shonld restore power to the boust pumps
and the ac hot bus.

Change I 3-13A/{3-483B Blank)
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3. PRESS TANK 4 ON

LN G\ N\

If at least one generator operates in
EMER, manually selecting Tank 4 should
restore some fuel manifold pressure to
both engines,

Enginelsh:
4, AIRSTART

When altitude is critical or flight control is
marginalt

AL Eject
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SECTION Iii

GHde Distance ~ Both Engines
Inoperative

The glide distance chart, Figure 3-8, shows
zero-wind glide distances with both engines
windmilling. 375 KEAS glide speed is recom-
mended for aiestarts. Somewhat slower air-
speeds provide greater range but reduced
airstart capability. There is sufficient engine
rpm for sdequate hydraulic pressure 1o ap-
proximately 10,000 feet.

WARNING

Landing with both engines inoper-
ative should not be attempted.

AIRSTART

If flameout is caused by temporary flow
interruption, the throttle should be moved
OFF immediately. Airstart procedures
shonld be initiated after flameout; however,
the redson for the flamecut or shutdown must
be considered before initiating restart.

Use of Crossfeed

If crossfeed is left open after an airstart is
obtained, c.g. will move aft, Turn on an
additional tank to the side where flow inter-
ruption is suspected before crossfeed is dis-
continued,

Adrstart With Cold O

There are no special restrictions on air-
starting and subsequent aperation of the
engines as long as oll pressure indications
respond normally to rpm changes during the
start. Operation above IDLE should be mini-
mized after starting if oil pressure is not
normal,

AIRSTART PROCEDURE

The best airstart conditions are 375 to 400
KEAS and at least 7 psi CIP,

NOTE

1f subsonic, accomplish only * items.

3-50  Change 1
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Omn the affected side:

1.

2.

*3‘1

¥ 4,

RESTART ON.
WARNING

1f the L and/or R SPIKE SOL dc
cirouit  breskerist are open, the
respective spike will move only 15
inches forward of the auto inlet
schedule when restart ON i3 selected
or the throttle restart switeh is set
to the aft position. Without SPIKE
SOL power, the first detent (center
pasition} of the throttle restart
awitch for the respective inlet is
inoperative. Without SPIKE SOL
power, if manual spike is selected, all
normal restart capability for the
respective inlet s lost,

AFT BYPASS OPEN

Set the restart switch ON and open the
aft bypass tc avoid unstart and/or to
attempt smoothing the inlet. (Figure 3-4
shows that unstart iz probable below
Machk 2,8 if the aft bypass is not open.)
This procedurs may not smooth the inlet,
ard roughness may become severe below
Mach 2.8, Although airstarts have been
obtained while in roughness ({inlet
unstarted), there is a higher probability
of restarting the engine when smooth
vperation has besn restored.

If the restart switeh on the opposite
inlet is also placed ON, reduce rpm on
that side to avoid compressor atall
andfor flameout, {See Figure 3-7).

DERICH.

Cycle the derich switch to REARM, then
to ARM, if the fue]l derichment system
has been actuated by high EGT.

X-FEED OPEN

Selecting crossfeed OPEN is the fastest
method of assuring a positive supply of
fusl to the engine before attempting an
airstart,
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* 5. THROTTLE OFF, THEN 1/3 TO 1/2 Mii.

Cycle the throttie to OFF, pause saveral
seconds to assure cycling of the TEB
chemical igaition system, then set the
throttle at the position for 1/3 to 1/2 of
the non~A/B range.

Whiie supersonic, allow 15 seconds fuor
rpm to increase {indicating that anm air-
start is being accomplished!, ohserving
the cessation of streaming fuel by use of
the periscope. Repeat procedure as nec-
essary. Do not expend all TEB during
airstart attempts while supersonic.

While subsonic, an airstart can usually be
chtained in 15 to 30 seconds at almost
any allowable flight condition: however,
375~400 KEAS and at least 7 psi CIP are
recommended. Over 30 seconds may be
required for starting. Repeated rapid
airstart atiempts are not a5 effective as
leaving the throttle in OFF several sec-
onds to assure complete cycling of the
TEB system and then leaving the throttle
in the 1/3 to 1/2 Military pesition sev-
eral minutes until positive that no start
was obtained.

Py

CAUTION

2 e

4

PPN,

If rotor aspeed is below 1200 rpm,
airstart is unlikely. Severe roughness
and EGT overtemperature should be
anticipated if airstart is attempted.

After engine starts:
6. AFT BYPASS SET.

Set the inlet aft bypass closed as rpm
increases. Detween approximately Mach
1.3 and Mach 2.3, compressor stall may
be epcountered if the IGV shifts as
engine speed increases. If compressor
stall in this speed range results in
flameout, repeat the procedure, and
maintain rpm below 6000 rpm  after
start, After starting and with the aft
bypass closed, set the throttles as
required and reset the crossfeed switch
and inlet controls.

SECTION I

If continued airstart attempts in the descent
are desired:

7. Check operative inlet and angine condi-
tions and complete steps § through 15 of
the Engine Shutdown & Descent pro~
cedurs.

If the enpine will not start:

8. Complete the Engine Shutdown %
Descent procedure.

ENGINE FIRE & ENGINE SEUTDCWN

Hlymination of a FIRE warning Llight indicates
a noaceiie compartment temperature above
565°C,

Engine shutdown must be accomplished after
complete engine faflure, such as seizure, ex-
plosion, or fire. Shutdown should also be
accomplished for mechanical failure within
the engine or its accessories to avoid or delay
complete engine fallure. Mechanical failura
situations include uncontrollable rpm or EGT,
and unaccountably abnormal ofl pressure, fuel
fow, or vibration. Refer to emergency pro-
cedures related to the engine oil, EGT, fuel,
and nozzle systems, and to informatiom in
this section relating to cperation with one or
both engines inoperative.

Windmill speeds below 3500 rpm result in
generator lowspeed cutout and a 507 loss of
fuel tank boost pump capability to the good
engine if the bus tie splits. If below Mach 2.0
or dacelerating through Mach 2.0, turn off
the affected generator as soon as possible
after engine failure to prevent bus tie split
and assure full boost pump capability.

Complete engine failure probably will not
permit normal windmilling operation, but if
the engine continues to rotate, cooling fusl
circulates through the engine and aircraft
eooling loops even with the throttle off, If
the engine is not windmilling, an airstart
should not be attempted since doing so counld
resuit in fire or explosion. WNormal wind-
milling speeds can be expected after shut-
down for some mechanical failures. Fyel
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cooling will continue unless the emergency
fuel shutoff switch is shutoff or drive shaft
power to the fuel circulating pumps is lost.

Descent distance can be extended by deceler-
ating with maximum afterburning on the good
engine. Overall economy can be improved by
decelerating with minimwm afterburning or
Military power on the operating side. Dase
the choice of AfB {on or off) on the power
condition to be used for single-engine cruise.
When no airstart is to be attempted, descend
at 350 KEAS until subsonic cruise aititude is

reached.
i WARNING I

With the spike forward, roughness in-
tensity increases during deceleration
between Mach 2.5 and Mach 1.3,
Very severe roughness should he an-
ticipated in this speed range if the
spike is not positioned aft, Maximum
structural loads imposed are severe,
but are well below design limits.

ENGINE FIRE/ENGINE SHUTDOWN &
DESCENT PROCEDURE

NOTE

If subsonic, accomplish only * items,

If a FIRE warning light illuminates, affected
engine:

* 1. THROTILE MIL/IDLE,

Positively identify the affected engine.
Then retard its throttle to Military when
operating at a higher power setting. Re-
tard the throttle toward IDLE if the
warning light remains on or if operating
with afterburner off when the warning
oceurs., I supersonic, retarding the
throttle of the affacted engine to Mili-
tary {or less) will result in deceleration
to subsonic speeds,

VIS

The thrust raquired for level flight may
govern the power reducticn possible on
the affected engine if at low airspeed
and heavy weight, as for fire warning
immediately after takeoff. During land-
ing approach, minimum control speed
considerations may govern the amount of
power advancement which can be used
on the unaffected engine.

Check for abnormal EGT, trailing smoke,
or any other indicaton of fire. Use the
rear view periscope and RSO mirrors.
Request confirmation of fire from other
personnel if available. In case of doubt,
assume that a fire does exist,

If the FIRE light extinguishes while at
reduced power, and if there iIs no
confirmation of fire, the flight may be
continued with power reduced on the
affected engine until a landing can be
aade at the nearest suitable facility.
Land as soon as possible.

If the FIRE light remains on with the
theottle at IDLE, or if a fire is
confirmed, shutdown that engine,

l WARNING '

If the fire warning light extinguishes
while shutting down the engine, do
not attempt a restart,.  Fire or
explosion could result.

If engine shutdown is necessary:
2. RESTART ON.

The spike-~forward and forward-bypass-
openn configuration delays onset of
roughness or unstart if the engine is
shutdown near Mach 3. Use of the
throtile restart switch affects both
inlets and may not be desirable.

=t



*315

*ﬁl

* 5.

e hSR_MﬂER BIZUDA ILIII

WARNING

If the L and/or R SPIKE SOL dc
¢ircuit breaker{s! are open, the re-
spective spike will move only 15
inches forward of the aute inlet
schedule when restart ON is selected
or the throttle restart switch is set
to the aft position. Without SPIKE
SOL power, the first detent (center
position} of the throttle restart
switch for the respective inlet is in-
operative.  Without SFIKE SCL
power, if manual spike is selected, all
aormal restart capability for the re-
spective inlet is lost.

TEROTTLE OFF.
AFT BYPASS OPEN.

Initia] onset of roughness can be
expected near Mach 2.5 with the aft
bypass open, inlet in restart.

FUEL OFF FOR FIRE,

Positively identify the ewmergency fuel
shutoff switeh for the affected engine
and set it to the fuel off {up) position if
shutdown is a result of fire.

WARNING

Shutting off fuel tc a windmilling
engine while at high Mach may cause
additional emergencies due to logs of
coecling fuel for the engine and air~
cralt systems. However, it is imper-
ative to shut off fuel to the nacelle
in the event of fire.

Fuel shutoff stops flow through one fuel
cooling loop system. If speed is above
approximately Mach 2.2, shutting off the
fuel may cause engine oil o overheat
and result in engine seizure. Shutting
vif the fuel may also cause additional

SECTION I
emergencies due to loss of the
assotiated aircraft cooling systems.
Reduced Mach decreases  cooling
redquirements.

Spike control - Mach 3.2 {full clockwise].
Airspeed ~ 350 KEAS {recommended).

Adjust speed toward 375 KEAS if air-
start atiempt is intended,

When roughness is encouatered:

Bl

Restart switch - OFF,

Turn the restart switch OFF at onset of
roughness {approximately Mack 2.5},

The full clockwise position of the spike
control provides fuil aft spike and for-
ward bypass open positioning {with the
forward bypass control in the AUTC
position) after the restart switch is off,
Expect mild bufist as the zpike moves
aft and restricts inlet airflow,

CAUTION

b

De not attempt airstart with the
spike positioned af?,

At Mach ZaU:

* 5. Affected engine generator switch - OFF.

Check that the affected engine GEN
OUY gaution light illuminates.

Tripping the generator of the affected
engine provides the most rapid ioad tran-
sfer to the unaffected engine generator.
This winitmizes switching delays which
might otherwise occur when the wind-
miiling engine generator automatically
trips due to the underspeed cut-out, The
remaining generator has sufficient capa-
¢ity for all normal siectrical leads,
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CAUTION )

Windmill speeds below 3530 rpm
resuit in generator lowspeed cutout
and a 50% loss of fuel tank boost
pump capability to the goed engine if
the bus tie splits. If below Mach 2.0
or decelerating through Mach 2.4,
shut off the afiected generator as
soon as possible after engine failure
to prevent bus tie split and assure
full boost putnp c¢apability.

NOTE

All flight control trim systems will
be inoperative if the remaining
generator fails, unless power is
available from the EMER function of
the generator(s) to power pitch and
yaw trim through the ac hot bus.

Operative Inlet & Engine Conditions

Z.
3

4.

Inlet controls « AUTO and CLOSE

Position the spike and forward bypass
controls to AUTO and set the aft bypass
controls at CLOSE uniess manual inlet
control procedures are required,

IGV switch - LOCKOUT.
Throttle ~ Min A/B shove Mach 2.0.

Throttie - Mil or Min A/B below Mach
Z.G.

A/B on is required whiie above Mach 2.0
to keep deceleration rates within limits,
Minimum afterburner or Military power
is recommended below Mach 2.0 until
subsonic, Maxitmum afterburner resulss
ip greatest descent distance extension;
however, maximum power should not be
selected while above Mach 1.0 {to avoid
unstarting the good inlet due to sideslip)
and it is relatively uneconomical wkile
below Mach 2.0.

3-54
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Bay air switch ~ OFF.

This makes the maximum amount of
copoling air available to the cockpits and
closes the nose air shutoff valve,

Turn the affected side refrigervation
switch OFF if necessary {such as for
smoke entering the cockpiti.

Chine bay equipment (except MRS) ~Off,

3

CAUTION |
The chine bay eguipment will
overheat during subsonic or

supersonic flight if electrical power
to the aqguipment is not turned off, If
supersonic, the E and/or R BAY
OVERHEAT  caution lights may
ifluminate even with the equipment
off.

C.G. - Forward of Z22%.

Transfer fuel to maintain c.g. within
subsonic limits, Moniter tank I quantity
while transferring fuel.

Cockpit temperature control rheostat -
COLD, if necessary,

Approximately 75% of the normal flow
of cooling air to the cockpits remains
available.

Below Mach 1.7:

14'

15,

Pitot heat switch - ON.

Exterior lights - On,

Below Mach 1.3:

* 16.

Restart switch - ON.

Set the restart switch ON and reposition
the aft bypass (when necessary) to min-
imize roughness.

VO & & 0 4



l WARNING l

If the L and/or R SPIKE SOL dc
circuit breaker{s! are open, the re-
spective splke will move only 15
incheay forward of the auto inlet
schedule when restart ON is selected
or the throtile restart switch is set
to the aft position, Without SPIRE
SOL power, the first detent (center
position) of the throttle restart
switch for the respective inlet is
inoperative,  Without SPIKE SOL
power, if manual spike is selected, all
normal restart capability for the re~
spective inlet is lost.

17. IGV switches - NORMAL.

Deensrgizing the IGV Lockout System
restores the engine to maximum thrust
capability. The IGV should shift to axial
and IGV lights illuminate if RPM is
above 5500-6000 rpm.

When subsonic:
*18. C.G.~ Monitor and control,

Preas crossfeed OPEN when tanks 5 and
6 are empty.
*19, SAS - Appropriate channels off,
Review SAS and hydraulic systems avail-
able. Refer to procedures for SAS and
hydraulic system emergencies.

*20. Land as soon as possible.

*21. Complete the Single~FEngine Penetration
and Landing procedura,

SINGLE-ENGINE FLIGHT
CHARACTERISTICS

The losas of ane engine will not result in loss
of all hydraulic or electrical systems, If an
engine fails just after takeoff, the large
amcunt of ssymmetric thrust will require
bank toward the good engine and may require
full rudder for directional control. Refer to
Figure 3-2 for minirmum single-engine control

Wmmw

-71A-1

SECTION I

sgeeds. OAfter regaining directional control,
77 to 9 rudder trim with bank and sideslip
toward the good engine provide minimum
drag during acceleration to climb speed,
Charts showing single-engine climb capabili-
ties are included i the performance data
appendix. Acceleration to climb speed and
climb to landing pattern altitude must be
accomplished with Maximum thrust on the
oparating engine. During single-engine
¢ruise, or after climb, reduction to zero
rudder trim and use of bank and sideslip to
maintain course provides minimum drag., A
bank of up to 10 degrees iz recommended,
using no more than encugh rudder-trim to
maintain course.

NOTE

During single-engine operation at low
speed, a large rudder input may be
required to maintain directional
control under high asymmetric thrust
conditions. A vaw toward the failed
engine will cause a SAS correction
proportional to the yaw rate up to 8
degrees maximum. Once the sum of
the rudder and SAS inputs reaches 20
degrees maximuwm rudder displace-
ment, any additional Yaw 5AS input
feeds back through the servo's
internal linkage moving the rudder
pedal suddenly back toward neutral
an amount up to approximately one-
half of the full pedal authority., In
this case, the sum of the rudder and
yaw SAS inputs remains 20 degrees,
and no actual change in rudder
position occurs even though the
rudder pedal position has moved, As
the waw SAS input washes out
(approzimately 12 seconds), the pilot
must continue to apply rudder
pressure to compensate for the loss
in SAS authority, or rudder deflection
will decrease.

Irim Changes

Pitch trim changes can ba expected while
dumping fuel, due to shifting center of
gravity, Directional trim is quite sensitive to
changes in airspesd and power during landing

Change 1 3-35
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SECTION II

SINGLE-ENGINE AIR REFUELING

CROWN PROGRAM
14-1

ACTUAL

SIMULATED

Receiver weight and aititude variations may
result in conditions where military powser is
inadequate and afterburning power is
excessive, Single engine rendezvous and
refueling can be accomplished satisfactorily
with approximately 10,000 pounds of fuel and
21,000 feet aircraft altitude. Approximately
the same control trim and forces as for single
engine cruise may be used with bank angles

Practice of single-engine refueling techni
ques can be accomplished at normal refueling
altitudes with a fuel load of 25,000 - 30,000
pounds, one engine in IDLE, and one engine in
afterburner:

necessary) to stabilize behind tanker in
mid-afterburner,

up to 10 degrees, Alter completing
rendezvous:
1.  Adjust throttles {(and EGT trim if 1. Same as "ACTUAL"

Z. ‘Turn both roll SAS channels off,

Z. Same as "TACTUAL"

3. Trim roll and yaw axes to reduce effects
of asymmetric thrust on stick pressures.

3. Same as "ACTUAL®,

4. ‘Turn forward transfer on if laft engine is
being used. Select crossfeed OPEN if
right engine is being used.

4. Same as "ACTUAL”,

5. Set brake switch to operate refueling
systems with appropriate L or R hydraulic
system, then establish tanker contact.

5. Brake switch - ANTI-SKID ON.

6. 1If ECGT is manually downtrimmed, uptrim
EGT to nominal AUTO baad or retumn
EGT trim to AUTO as fuel is being
transferred, Trimming beyord nominal
band exposes the engine to stall,

6. Same as "ACTUAL"

7. Initiate a toboggan maneuver prior to
reaching maximum afterburner.

7. Same ax "TACTUAL" or:
Initiate disconnect when power is limited
at maximum afterburmer. Do not inten~
tionally exercise an outer limit discon-
nect.

8. Reestablish normal Z-engine refuel oper~
ations if desired.
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pattern operation. At high speed, engine
failure or engine flameout could cause yaw
angle to become critical i an effective
damper wers not cperating. Temporary thrust
reduction on the good engine helps to count-
aract the asymrmetric thrust. Follow-up rud-
der action is necessary, If large yaw angles
develop, inlet duct airflow disturbances may
cause the other engine to stall or flame out,

Fuel System Management

Fuel system management during protracted
engine-out operation should consider main-
taining center of gravity, making all of the
fuel available to the operating engine and,
when possible, continuing the fuel cooling of
necessary systems. Refer to Fuel System
Management with Engine Shutdown, this
section.

$Singie-Engine Air Refueling

Single-engine air refueling procedures for
actual and simulated operation are provided
by Figure 3-9,

WARNING

Do not air refuel or iand with only
pue roll SAS servo engaged.

Single-Engine Cruise

Conservative single~engine cruise perfor-
mance data for Military, Minimum A/B, and
Maximum A/B thrust are in Figure 3«10,

‘The cruise altitudes in Figure 3-10 are also
the aircraft constant throttle single-engine
ceiling capability., An altitude capability
lowar than showa or the c¢harts must be
expected on a hot day,

Minimum A/B thrust and Military thrust pro-
vide the best single-engine cruige options,
Military provides the best range perfor-
mance, but penalizes aititude capability
especially at heavy gross weights, Minimum
A/B provides good range performance with an
ample altitude capability.

P frellis
r
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SECTION I

Maximum A/B single-engine cruise has poor
range performance and should only be used
when the required cruise altitude is higher
thass the minimum A/B cruise altitude
capability. At least two fuel tank boost
pumps are required for maximum
afterburning fuel flow., If bus tie split
eccurs, manual selection of an additicnal fuel
tank may be required, Simuitaneous forward
transfer and fuel dump should be avoided,

AFTERBURNER FLAMEOUY

Afterburmer flameout can result from engine
stall, abmormal inml2t  operation,  or
insufficient airspeed at altitude. Afterburner
flameocut may be detected by a loss of therust
and by comparison of nozzle position
indicators. The f{lamed-out afterburner
nozzle will be noticeably more closed. Fuel
continues to flow from the spray bars until
the throttle is retarded to Military. A fuel
vapor trall may be observed through the

periscope.  Correct the inlet, engine, or
airspeed and altitude condition before
attempting sfterburner relight, At high

Mach, the minimum airspeed necsssary for
afterbumer operation is lower with spike
scheduling than with spike forward,
Affected engine:
1. Throttle ~ Military.
2. Nozzle -~ Check proper operation.
Retard the throttie below Military
momentarily and observe ENF moves
toward open.
3. Throttle - A/B midrange.
Note fuel flow increase.

4. Nuozzle position ~ Checked.

Check for more-open nozzie position
when A/B relights.

3=57
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SINGLE~ENGINE CRUISE PERFORMANCE

DATA BASIS: FUGHT TEST

1 « ENGINE CRUISE

'_
‘ SECTION IN
f
/
/

Fuel TDI Fuel Time to {Renge to
Remain Flow | MM | TAS g ih | SK Lb
b | Al | KEAS | MACH | Lh/hr | K'Ib HRIMIN N MI
MAX A/8 THRUST
aok | 1o.2ml 362 ] G.BO | 56.9K(| 9.0 | 490 1:55 | 953
70 211 asa 1 0.82 | 5.8 9.8 { 500 1.44 | B5®
40 23,2 U7 | 0.83 | 47.5 10.6 | 504 132 | 757
50 25.3 | 332 43.4 11.5 ] 499 119 | g47
45 26.4 | 324 4} .4 12,0 A97 112 | 588
40 77.6 1 3 39.5 12.5 | 494 1:05 | 527
35 28.7 | 308 37.6 | 13,1 4972 57 | 463
a0 2%.9 | 300 35.7 3.7 | 490 A5 T 39%
25 1.0 0.85 | 34.7 14.4 501 236 1 3N
30 31.9 0.87 | 43.9 1501 510 28 | 238
15 32.8 0.89 | 33.2 15.6 | 518 :18 182
10 33.5 0.%0 | 32.3 18.2 | 574 0% 82
5 4.2 0.92 1 31,9 16.6 1 530 0 i
MIN A/8 THRUST
aok | 11.5m| 380 0.77 | a8.3k| 11.81 453 2:50 | 1318
70 14,3 364 0.72 | 3.9 12.5 1 452 2,33 1
40 16.9 | 351 0.74 | 32.2 14,2 | 457 2:15 1 1057
50 19.5 | 450 9.77 | 30.4 15.7 | 476 1:56 907
45 20.7 | 344 0.78 | 29.0 1 16.5! 478 1:46 827
40 21.8 | 337 374 | 17.4 | 476 1135 743
35 22.9 | 329 26.01 18,21 474 1:24 454
30 24.0 | 320 24.5 | 19.2t 472 1312 550
25 25.2 ! 312 23.0 1 20,4 449 1:00 461
20 26.5 | 303 s 21.6 | 21.6 | 447 Y3 356
15 27.7 | 300 0.79 1 206! 2281 4n :30 240
10 28,8 §.81 | 20.0 | 24.0] 480 15 123
5 29.8 ] 0.83 1 19.5 | 25,01 488 0 0
MILITARY THRUST
40K 7.8M1 339 | 0.82 | 22.3i g.0 1 402 | 399 | 1379
50 10.9 48 | 0.6 | 2051 20.0 ] 4l | Z:5 1189
40 4.5 335 | 0.67 | 8.6 | 2.4} 418 | 21 978
30 17.5 321 0.68 | 16.8 | 25.2 | 422 1147 740
25 18.8 a2 ! 157 1 26,7 | 420 1:28 611
20 20,2 304 14,7 | 28.3 | 418 1.09 473
15 21.5 300 | 0.69 1 4.0 | 30.3!1 473 45 023
10 22.9 0.71 { 13.4 ] 2.3 432 23 167
5 2. 0.73 | 12.9 1 34.4 | 442 o D
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Set zero rudder rim.
Use bank & sideslip to hold course.

Restort ON. Set aft bypass for smoothness.

Figure 3-10
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1f relight not successful:
5, E£GT -~ Increase trim.

For CIT above 40°C, trim toward 845°C
EGT {emergency limit,

For CIT below 40°C, trim toward 865°C
EGT {emergency Hmit), Switch the FUEL
DERICH to OFF when approaching
860°C EGT.

CAUTION
Uptrim toward 265°C EGT carefully
due to possibility of engine surge
{compressor stalil,

If relipht not successful:

6. Throttle - Military.

AFTERBURNER CUTOFF FAILGRE

1f the afterburner does mot cui off when the
throttle is retarded to Military, attempt to
vary the thrust by retarding the throtile
below Military. The engine should be shat
down if thrust canmot d»e modulated
satisfactorily. After shutdown, the
respective emergency fuel shutoff switch
should be activated if the fuel flow and/or
periscope  cbservation indicates that the
afterburner is dumping fuel,

AFTERBURNER NOZZLE FAILURE

Nozzle malfunctions are indicated by the
exhaust nozzle position (ENP} indicator and
aither excessive rpm fuctuations or rpm
deviation from the scheduled speed. This
may be accompanied by compressor stall and
exhaust gas overternperature. Precautionary
engine shut down may be necessary.

SECTIONTH

NOTE

Since nozzle failure will affect
engine rpm, and rpm, in turn, affects
automatic forward bypass door oper-
ation (supersonicl, abnormal forward
bypass door indications cau resuit
from nozzle failure.

Afterburner nozzle maliunctions may result
from an exhawst nozzle contrel (ENC} failure,
nozzle actuator failure, fuel-hydraulic pump
failure, or a ruptured fuel-hydraulic line. A
ruptured fuel-hydraulic line can be identified
by excessively high fuel flow. It may aot be
possible to identify which one of the other
causes of nozzle failure is responsible by
using cockpit instruments. Therefore, the
procedures address the nozzle position
indication rather than the cause of the
malfunction.

Nozzle Failed Open

A nozzle full open failure can be verified by
failure of the nozzle to respond to throttle
changes, and by abnormally high rpm at high
power  settings., If accompanied by
excessively high fuel {low indications, the
corndition could indicate rupture of a nozzle
actuator Hne in the engine f{uel-hydraulic
system. With nozzle failure, the main fuel
control  limits  engine  overspeed to
approximately 350 rpm above the normai
schedule; however, the actual overspeed rpm
varies significantly with power setting, For
example, at high altitude and maximum
afterburner, the normal nozzle position is
BO% to 100% open. A nozzie failure to full
opent results in a slight to moderate
overspesd. As the throttie is retarded while
in afterburner, the nozzie will normatlly close
to approximately 60% open at minimum
afterburner, A full open nozzle failure in
this case would resuit in an overspeed
approaching 350 rpm over the normal
schedule. At military power, the nozzle
would normally be almost closed to maintain
the scheduled rpm and a full open failure

Change 2 3-59
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SECTION IX

would result in maximum overspeed. The
accempanying EGT would be abrormally low
and unresponsive to¢ EGT trim inputs, as the
fuel control will schedule fuel flow to re-
strict the overspeed. It is unlikely that the
afterburner could be lighted while at such a
high rpm and low EGT condition. At idle
power, engine operation wouid be narmal, as
the nozzle would ordinarily be full open at
that power setting.

Engine overspeed can be reduced while in
afterburner by setting maximum thrust and
downtrimming EGT. Overspeed while in non-
afterburning conditions can be eliminated by
throttle reduction below military.

NOTE

if the thrust required is critical with
the nozzle failed open, as during
takeoff, it may be practical to retain
maximum thrust - ~even with engine
overspeed - - until safe ajrspeed and
altitude are attained,

NOZZLE FAILED OPEN PROCEDURE
NOTE
If subsonic, accomplish only * items.
For high altitude cruise, affected engine:

1. Throttle - Set
position.

maximum afterburner

2. EGT - Downtrim to keep engine below
7250 rpwm at cruise speed.

Dowatrim EGT to maintain engine speed
within 200 rpm of the normal schedule.
Refer to Figure 5-2.

The main fuel control fuel flow schedule
limits engine overspeed to approximately
350 rpm above the normal schedule at ail
power settings. Engine overspeed may
be much less while at maximum after-
burner and high Mach, since normal noz-
zle scheduling positions the nozzle
nearly full open at these conditions,

3-60

V & 4 4 4 ¥

SH-T1A-1

I4m e
L = gt

3T

e T

S St :,,,‘

Some rpm control can be achieved at

maximum afterburner by downtrimming
EGT.

if rpm at cruise cannot be kept below 7300
with CIT gbuva 300" or below 7350 with CIT
below 3007

3, Begin normal descent immediately.

An immediate descent is not reguired if
rpm can be controlled.

%4, Check for abnormally high fuel flow.

*5,  Check visually {or streaming fuel,

Check through the periscope for a fuel
trail.

If high fuel flow or streaming fuel observed:

*5. Proceed with Fuoel-Hydraulic Line Leak

procedure at step 3.
For descent:

7. ‘Throttle, affected side - Match opposite
engine rpm.

EGT will be much
opposite engine.

lawer than the

At Mach 2.5:
8. Throttles - Set 6900 rpm.

9. Throttle, affected side - Maintain at
least 6100 rpm.

Maintain engine speed above 6100 rpm,
particularly while at low subsonic speeds
and Jow aititudes, until operation of the
fuei~hydraulic system is confirmed to he
normal.

Continued engine operation is per-
missible with a fajled afterburner nozzile
if maximum Hmits for engine rpm are
obzerved,

Land as soon as possible,

»rmed *;
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*11.

*12.

*13.

*14.

m« CROWN PROGRAM
W 1A-1

Below Mach 1.3, or subsonic!
IGV ~ Check operation, if desired.

I decelerating from supersonic speeds
with the IGV cambered, select IGV
NORM. Check IGV light on. Slowly
reduce engine speed toward 3500 rpm to
extinguish the IGV light, If engine oper-
ation becomes unstable, or the IGV light
remains on at 5500 rpm, increase engine
speed above 6100 rpm. With IGV light
off, increase engine speed toward Mili-
tary to illuminate the IGV light. If the
1GV fails to cycle properly, or engine
instability prevented completion of the
IGV operational check, fuel hydraulic
pump failure is indicated.

If the TGV is inoperative or not checked:

Complete the Fuel-Hydraulic System
Pump Failure procedure.

For confirmed nozzle failure:
Land as scon as possible,

Throttle, affected side - Match opposite
engine rpm.

Match opposite engine rpm for subsonic
cruise, penetration, appreach and
landing, but keep rpm within limits.

NOTE

With a nozzle failed open and a
normally operating fuel-hydraulic
system, operation at any rpm within
rpm limits {including idle) is permis-
sible,

Use single-engine airspeeds for approach

and landing, holding 200 KIAS minimum
on final approach.

Nozzie Failed Closed or Toward Closed

A nozzle failed closed or toward closed com-
dition can be verified by failure of the nozzle
to respond to throttle setting changes, and by
high EGT and engine stalls if in afterburner,

*1,

*z.

*3»

SECTION I

or near idle power. Engine operation will be
normal only near military power. I the
nozzle failure occurs while in afterburner,
immediate rpm suppression and engine stall
will result — with & very high probability of
engine flameout. If engine speed iz allowed
to decrease balow 6180 rpm, the engine will
normally experience a compressor stall and
may flame out. If compressor stall is en-
countered, immediately advance throttle to
increase engine speed above 6100 rpm. If
subsonic, it may be possible to clear the stall
by increasing airspeed above 400 KEAS and
slowly advancing the throttle. If the stall
cannot be cleared, the engine should he shut
down. After engine shutdown or flameout,
the restart possibilities with a ciosed nozile
are poor.

NOZZLE FAILED CLOSED OR TOWARD
CLOSED PROCEDURE

NOTE
If subsonic, accoraplish only * items.
Affected engine:
Throttie - Military.

Engine stall and afterburner blow-out
are probable at the omset of nouzle fail-
ure if supersonic with the afterburner
on., Retard the throttle to “Miiitary.
RPM suppression due to a closed nozzle
is minimized at Military power,

Do not attempt to light the afterburner,
as an unrecoverable engine stall and
flameout may result,

Derich switeh - Recycle to ARM as
necCassary.

¥f the fuel derich light is on, move the
fue] derich switch to REARM, then back
to ARM,

EGT - Maintain within limits.
Adjust the throttle to maintain EGT

within limits; however, avoid power
settings below 6100 rpm as the engine

qmnmmm 3-61
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SECTION I

may experience compressor stall or

flame out.
For nozzle failure while supersonies
4. Begin normal descent.
At Mach 2.5:
5. Throttles - set 6900 rpm,

Throttie, affected side - Maintain at

least 6100 rpm.

Land as soon as possible,

Check for abnormally high fuel flow.
Check visyally for streaming fuel.

Check through the periscope for a fuel
trail

If high fuel flow or streaming fuel observed:

Proceed with Fuel-Hydraulic Line feak
procedure at step 7,

1f neither high fue! flow nor streaming fuel:

Complete Fuel-Hydraulic System Pump
Failure procedure.

NOTE

Engine considerations for a wnozzle
failed closed with functioning fuel-
hydraulic pump are the same as for a
failed fuel~-hydraulic pump.

FUEL~-HYDRAULIC SYSTEM
MALFUNCTION

Fuel-hydraulic system malfunction usualiy
results from enpine fuel-hydraulic system
pump failure or leskage from a broken fuei-
hydraulic system line, connector, or actuator.
If a rupture occurs, pressure at the actuators
may remain high enough for near-normal op-
eration of the nozzle, bleed, and IGV sys-
tems, Complete system failure renders the

] engine nozzie, compressor bleeds, and vari-

3-42 Change 2
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abje inlet puide vane system incperative.
The nozzle may remain stationary or it may
drift full open or closed, depending on in-
ternal nozzle pressure and external air loads;
however, if the fuel hydraulic pump shaft
shears, the engine nozzle will move to the
0% open position via the pressure fuel servo
in the exhaust nozzle control unit.

The initial indications of fuel-hydraulic
systemn failure are similar to those for after-
burner nozzle failure, i.e. a lack of nozzle
response to changes in throttle positien and
sither excessive rpm fluctuations or rpm
deviation from the scheduled speed.

A fuel-hydraulic system leak is indicated by a
sudden step increase in total fuel flow indi-
cation as much as 25,000 pph and fuel
streaming from the engine {or an engine fire),
Engine rpm response and nozzle function may
appear normal with persistent high fuel flow
indications.

For fuel-hydraulic system pump failure, fuel
flow response to throtile, airspeed, and alti~
tude will be near normal. In afterburner
cruise, the nozzle will eventually move to
full cpen. However, during subsonic craise
with the throttle balow the afterburner
range, the nozzle will normaily remain in the
failed position.

The main fuel control fuel flow schedule
limits engine overspeed at all power settings
to approximately 350 rpm above the normal
military schedule. Engine overspeed may not
be nearly this great while at maxiroum after-
burning and high Mach, since normal nozzle
scheduling is nearly full open at these condi~
tions. Some rpm control can be achieved by
downtrimming EGT while in maximum after-
burner.

Inlet guide vane position does not drift with
engine fuel-hydraniic system failure, The
vanes maintain their settings, either axial or
cambered, regardless of the existing IGV
Lockout switch position, CIT, or engine rpm.
If cambered, the guide vanes are held in this
position by the latching feature of the IGV
Lockout system. Fuel-hydraulic system
pressure is reguired to overpower this latch,




DIAGNOSTIC FL.OW CHART EXHAUST NOZZLE/FUEL BEYDRAULIC FAILURES

SECTION I

HIGH FUEL FIOW | NOZZLE FAILED GPEN NOZZLE FAILRD CLOSED
STREAMING FUEL OR NEAR OPEN QR NEAR CLOSED
; i
| | i i
HIGH FUEL FLOW | NORMAL HIGH FUEL FLOW / NORMAL
STREAMING FUEL FUEL FLOW STREAMING FUEL FUEL FLOW
Pg o\
FUEL HYDRAULIC POSSIBLE HYDRAULIC ASSUME HYDRAULIC
LiNE LEAK PUMP FAILURE PUMP FAILURE
START DECEL ~ MATCH RPM
2.5 MACH - SET 6900 RPM
OBSERVE 6100 RPM MINIMUM
1.3 MACH 1.3 MACH
ENGINE SHUT DOWN AND FUEL OFF 1GV LOCK-0UT "NORM"

1GV OPERATIONAL CHECK

]

GV CHECK 0K

INRESTRICTED OPERATION

BELOW MILITARY RPM

1GV NOT CHECKED
OR NOT GOOD

HYBRAULIC PUMP FAILURE
MAINTAIN 6100 RPM
MINIMUM UNTIL LAND ING

USE SINGLE ENGINE APPROACH AND LANDING SPEEDS
HOLD 200 K1AS MINIMUM ON FINAL APPROACH

SINGLE-ENGINE
LANDING

LANDHNG

NORMAL ROLL-OUT

LANDING

SHUTOOWN ENGENE DURING ROLL

Figare 3-11
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SECTION I

but the latch is ineffective if the IGV actu- Mach 1.3, shutdown the engine and
ator line ruptures. If in the axial position, activate the emergency fuel shutoff
the 16V position light will remain on, and CIT switch to isolate the fuel system of the
must be maintained below CIT Hmits listed in affected engine. If at higher supersonic
Section V to avoid engine stalls and/or IGV speeds, delay shutdown and fuel shut-off
bvlade flutter, until below Mach 1.3, {f practicable, to

avoid engine damage,
The engine internal {bypass} bleeds tend to
open or remain open if engine fuel-hydraulic * 2, Check visually for streaming fuel.
system failure occurs,
Check through the periscope for a fuel
The external {startl] bieeds are normally trail,
closed for all flight conditions {except when
windmilling and, possibly, when idling at low If & ruptured fuel-hydraulic Hne is confirmed:
airspeed). See Figure 1-11. They can be
expected to ramain closed witk the fuel- 3. Begin a normal descent.
bydraulic system failed. The closed condition
may result in engine stall and Nameout when 4. Throttle, affected side - Match opposite
at idle or at low rpm and airspeed, and engine ypm.
airstart attemypts after flameout for this con-
dition would probably be umsuccessful. If the At Mach 2.5:
start bleeds remain cicosed during landing,
rpm may "collapse”™ during the roli~out, and & 5. Throstles - Set 6900 rpm.
damaging overtemperature will ocecur if the
engine is not shutdown immediately. 6. ‘Throttle, affected side - Maintain at
least 6100 rpm.
Continued engine operation is permissible
with a failed hydraulic pump i engine speed Balow Mach 1.3:
is roaintained above 6100 rpm and if maxi-
mum limits for rpm and EGT and the existing * 7, Throttle, affected side - OFF,
IGV positions are observed; however, land as

soon as possible. * 8. Emergency fuel shutoff - Fuel off.
FUEL-HYDRATIIC LINE LEAX This switch operates the emergency fuel
shutoff walve and closes the fuel
NOTE heataink crosafeed valve for that engine,
izolating the nacelle frotn the ship's fuel
1f subsonic, accomplish only * items. supply system.

For a ruptured or leaking fuel~hydraulic line: * 9, Complete Engine Shutdown and Descent
procedure.

* 1. Check for abnormally high fuel fiow.

FUEL-HYDRAULIC SYSTEM PUMP FAILURE
Expect fuel flow to be 8,000 to 25,000
pounds per hour above normal with a  For fuel-hydeaulic system pump faflure
fuel-hydraulic line rupture. {nozzle failed, IGV inoperative, no excessive
fuel flow or streaming fuell:
1f abnormally high fuel fiow indicatioas
are accompanied by open nozzle and rpm * 1. Throttle, affected side -~ Maintain at

overspeed indications, a fuel-hydrauldic least 6100 rpm until landing.

aystetn line rupture or leakage is con-

firmed. FHowever, engine nozzle func- Continued engine operation is per-
tioning can be near normal. I below missible with a failed hydraulic pump if

24 I i o
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‘5.

engine speed is maintained above 6100
rprs and if maximum limits for rpm,
EGT, and CIT {for the existing IGV
position} are observed,

Maintain at Jeast 6100 rpm and minimize
throttle movement, This eliminates the
need for IGV and bleed shift. The engine
may experience compressor stall and
flameout if rpm decreases below 6100,

Land as soon as possible.

Plan for an extended enroute descent, or
lower the landing gear for penetration,

Brakes & Anti-gkid - Set.

a. For left engine pump failed - ALT
STEER & BRAKES.

b, For right engine pump failed ~ANTI~
SKID ON.

Brake switch ~ OFF.

Use single-engine airspeeds for approach
and landing, holding 200 KIAS minimum
on final approach.

The external (start) bleeds are normally
closed for all flight conditions {except
when windmilling and, possibly, when
idling st low airspeed), See Figure 1-11,
They can be expected to remain closed
with the fuel-hydraulic system failed.
The c¢lesed condition may result in en-
gine stall and flameout when at idie or
at low rpm and airspeed. Airstart at-
tempts after flameout for this condition
would probably be unsuccessful.

NOTE

If IGV and/or nozzie position indica-
tions are abpormal, set the throttle
to military when starting if an air-
start attempt is necessary. An air
start attempt may result in further
engine damage. Engine stalls are
likely following light-off, but it may
be possible to accelerate and obtain
stall-free operation at military
power.

- et d = Wl
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SECTION 1

Affected engine condition -~ Monitor.,

.

CAUTION 4

Shutdown the engine if overtemper-
ature or flameout occurs due 1o
engine compressor stall or rpm
rollback, The EGT limit at idle rpm
is 565°C.

During the landing roll:

x 7,

Tharottle - OFF,

Shutdown the engine as a precaution to
avoid EGT overtemperaturs. The af-
fected engine will probably f{lameout
when the throtties are retarded for
touchdown, 1f rpm “collapse” occurs
without {lamecut during the landing roll,
a damaging overtemperature will cccur
if the engine is not shutdown immedi-
ately. The &n%‘n& BGT limit at or below
idle rpm is 565 C.

Anticipate loss of the affected engine
and its associated hydraulic, generator,
and refrigeration systems.

Retain drag chute after landing, if prac-
tical

After engine stops windmilling:

* 9.

Emergency fuel shutoff (affected engine)
= Fuel off.

Shutoff fuel to isolate the nacelle from
the ship's fuel supply system. Delay fuel
shutoff uatil after windmilling stops to
avoid unnecessarily cavitating fuel lines,

ABNORMAL BEGT INDICATIONS

EGT Omrtemautm

EGT overtemperature may be caused by in-

tentional or

inadvertent  uptrimwming,

fajlure of the main fusl control to reguiate
EGT, malfunction of the automatic EGT trim
system, nozzie failure, or airflow transients

during engine stall or iniet unstart.

EGT

Change 1  3-65
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SECTION I

indication over 860°C illuminates the EGT
goze red warning lght., T the fuel derich
system is armed, the Fuel Derich light also
lluminates when EGT indication exceeds
860°C. The fuel derich light remains on unti]
the derich switch is cycled to REARM (or
OFF} even if EGT returns below 860°C. A
relatively small rpm end/or fuel flow in-
crease mway be observed when the fuel derich
is rearmed.

Downtrimming EGT or throttle repositioning
below Military will usually correct overtemp-
erature unless the condition is caused by inlet
airflow disturbances, In this case, use the
appropriate compressor stall or inlet unstart
procedures,

The Derich system reduces EGT by de-

creasing fuel flow to the affected engine(s} if

860°C is exceeded while the system is armed.

The Fuel Derich system should be rearmed

only after normal inlet or engine operation

?ius been restored and EGT is within normal
mits,

Overtemperature is usually more extreme at
high aititude and/or low KEAS, EGT may
become uncontrollable when near maximum
sititude and Mach if the overtemperature is
associated with compressor stall or unstart
and if the Derich system is not sufficiently
effective.

Inlet airflow is severly reduced during un-
starts or compressor stalls, causing the 1tain
fuel control to operate on its minimum fixed
fuel flow schedule. Consequently, manusl or
automatic trimming and throtile reduction to
IDLE have no effect. The fuel flow reduction
accomplished by the Derich Syatem may not
be sufficient to reduce ECGT while at extreme
aititudes. It may be neceasary to shut down
the engine to control EGT if there is insuffi-
¢ient time to clesr the compressor stall or
inlet unstart by increasing airflow (increasing
KEAS/decreasing altitude}, Refer to Engine
Operating Limits, In-Flight Shutdown,
Sectiom V.

366 Change 1
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‘ WARNING I

Shutdown the affected engine for
EGT:

» Aboye emergency EGT Brait
{845 C above 40°C CITy
865°¢C below 40°C CIT) and
below 900°C for 2 minutes.

« Between 900°C and 950°C fer
15 seconds.

o Over 950°C for 3 seconds.
EGT over 95300 for more than 3 seconds or
between 900 °C and 950 °C for more than 15
seconds results in severe turbine damiage,

The airstart procedure can be initiated as
soon as flight conditions are suitable.

Auto EGT System - Malfunctioning

Permisxon Circuit

The Auto EGT Trim System is operative if
the EXHAUST GAS TEMP switch is in AUTO
and the permission circuit is off (throttle at
or above the military position and Derich oot
actuated}. The Aate EGT Trim System is
disabled by a solencid-operated interlock
switch which is powered when the permission
circult is on (throttle position below military
or Darich System actuatedi, I the
permission cirouit malfunctions on
{energized), only manual EGT downtrim is
available.

EGT Gage Malfunction

I an EGT gage malfunctions, the indication
may stick, fluctuate, operate erratically, or
slew to zerg or {o the maximum indication of
1198°C, If the indication exceeds 860°C, the
gage waraipg light illuminates and
darichment occurs if the Derich system is
armed. ¥ EGT gage malfunction is
confirmed, pull the respective L or R FUEL
DERICH circuit breaker to return the
deriched engine to normal.

- Al
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¥ the EGT gage temperature display
malfunctions, the HOT and COLD condition
flags should continue to operate normally.

“he flags shouid not Tbe displayed
persistentiy. Their operation is controlled by
the Auto EGT Vernier Temperature Control
rather than by the gage tempaerature display.
Occasional temporary appearance of a flag
while at or above Military indicates normal
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SECTION I

automatic trim system operation. EGT may
be downirimmed manualiv to test that the
COLD flag will appear on return to
automatic trimming while at or above
Mmtmu

If oniy the EGT gage digital indication

malfunctions, the Auto EGT system should be
left on., Attempt to match nozzle positions

.  Change !  3-66A/(3-66B Blani)
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a. With throttles matched, confirm
low-thrust condition.

b. EGT trim switeh — AUTO,
parameters for

¢. Monitor engine
normal uptrim.

With threotties matched, check for COLD
flag appearance and Auto EGT uptrim.
Cross~check performance and engine
parameters with the other =ngine: the
fuel flow should increase, the ENP
should move toward closed, and the turn-
and-slip ball should move toward the
affected engine {(do not go heycmd
center. The initial uptrim rate is i C
per second if EGT is more than 10°¢
below the EGT trim deadband. The
COLD flag should retract and uptrim
continue at 1/3 C per second when EGT
is within 10°C of the nominal deadband.

if COLD flag response is normal (fuel
flow, ENP, and turn-and-slip ball
indicate normat Aute EGT operation), an
EGT gage digital indication malfunction
is confirmed.

Discontinue check and manualily
downtrim EGT if fuel flow, ENP, and/or
turn-and-slip ball indicate Auto EGT
uptrim above normat limits.

Nonappearance of the COLD flag
confirms either an Auto EGT system
malfunction (harness malfunction if the
EGT digital indication is also inaccurate)
or an electrical supply malfunction. The
COLD flag will not appear if either the
EGT TRIM ac or the EGT de circuit
breaker is out.

NHOTE

Auto EGT trimming lincluding the
HOT and COLD condition flags) and
the EGT digital indicator operate
independently; however, they receive
a common electrical signal from the
EGT barness.

SECTION IT

¥ COLD flag response is not normal:

4, Complete EGT Harness Malfunction

Procedure.
1f COLD flag response is normal:
5. Continue in Auto EGT trim.

6. Monitor engine for normal thrust by
reference to fuel flow, ENP, tura~and-
slip ball, and EGT condition flags.

Monitor HOT and COLD flags {periodic
appearance is normal} and with throttles
matched, correlate fuel fiow and ENP
with the other engine; the turn-and-slip
ball should remain in the center,

7. Continue unrestricted,
With only an EGT gage digital indication
malfunction, EGT should never have ex-

caaded the normal automatic trim band.

¥ downtrim is required %o achieve pormal
thrust:

8. Complete the EGT Harness Malfunction
procedure,

PGT Harness Malfunction Procedure

With low thrust coufirmed, if EGT digital
indication is not accurate and Auto EGT trim
is not pormai:

1. Use manual EGT trim.

WARNING

If the EGT harness has maifune-
tioned, operating EGT in AUTO could
result in severe engine overtempera-
ture,

2, With throttles matched, maintain lower
fuel flow, ENP more~open, turn-and-slip
ball away from affected engine.

Change 1  3-75
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3.

40

If both the EGT digital indicator and the
Auto EGT system are not operating nor-
mally, the EGT harness has malfunc~
tioned and attempting to control EGT
near normal thrust is not recommended;
therefore, with throttles matched, use
mapual EGT trim to maintain the af-
fected engine's thrust below the thrust
of the other engine (turn-and-slip ball
away from the affected enginel.

Pull appropriate FUEL DERICH dc cir-
cuit breaker,

Mazimum altitude: 75,000 feet.

Pull the FUEL DERICH d¢ circuit
breaker for the affected engine so that
talse EGT digital indications above
860°C will not derich the engine. Maxi-
mum altitude with derich inoperative is
?5,000 feeto

NOTE
Pulling one FUEL DERICH dc circuit

breaker does not disabie the Fuel
Derich System for the other engine.

Land when practical.

If total downtrim time to normal thrust was
greater than 10 seconds:

5.

3-16

VoL 44

Land as soon as possible,

With a lower-thap-actual EGT indication

Permission Switch Stuck On Procedure

With low thrust confirmed, if uptrim is not
effective:

1‘

2,

Pull appropriate EGT de circuit breaker.

If the permission switch is stuck on, the
COLD flag would have been disabled
when the EGT trim switch was in AUTO

and yuptrim {manual and Auto} s
inhibited, Pulling the EGT dc circuit

breaker disables the permission circuit,
and manual uptrin {and downtrim} should
be possible regardless of throttle
position; Auto EGT is disabled since
power is removed from the Aute EGT
power interlock (see Figure 1-8). Manual
EGT trim must be wased for the
remainder of the flight.

Check EGT uptrim and downtrim.

1f manual BGT trim is effective:

3.

Use manual EGT
unrestricted.

trim and continue

a. I EGT trimmed above the emer-
gency Limit {845°C above 40°C CIT)
but remained below 900°C, land
when practical.

b, If EGT exceeded 900°C, land as
soon 43 possible.

11 manual EGT trim is not effectives

{low digital reading and the COLD flag 4. Monitor EGT and land when practical; if
in view), severe engine damage way have EGT exceeded 900°C, land as scon as
been sustained due to actual high EGT possible.

from automatic uptrim. The rate of

manual downtrim is 8° per second, If If EGT does not follow trim switch
harness failure was detected by a contin- operation, the trim circuit, vernier
uous COLD flag (continuous uptrim} and temperature control, or trim motor may
pormal thrust was achieved within 10 have failed. Also, trim motor switching
seconds of downtrim, severe turbine may fail in a manner which prevents
damage is unlikely. If downtrim to nor travel in one direction only. In these
wal thrust exceeded 10 seconds or the cases, the EGT gage digital indication
pilot is unsure of the duration of exces- should still be accurate. With throttles
sive EGYT, land as soon as possible since matched, monitor EGT digital indication,
severe engine damage may have been fusl flow, ENP, and the turn-and-slip
sustained, ball to ensure EGT remains within

normal limits,
VERRwEE 3
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EGT GAGE COLD FLAG VISIBLE WHILE
TEROTTLE BELOW MILITARY POSITION
{PERMISSION SWITCH OFF)

Appearance of an EGT gage COLD flag whiie
the corresponding engine throttie is below
Military indicates that its Auto EGT permis-
sion cireuit is stuck off or inoperative. EGT
will automatically uptritn while the throtile
is below Military with this condition. EGT
overtemperature is possible when the throttle
is advanced to Military if the wuptrim
condition is not corrected.

For COLD flag indication with throttle beiow
Military {permission switch off}):

1. Downtrim EGT.
The COLD flag should disappear,

Downtritn for the same length of time
that the COLD flag was in view., If in
doubt 35 to the time, downtrim for at
feast ten seconds.

The effectiveness of downtrimming can-
ot be determined while the throttle is
below Military. Actual EGT downtrim
can only be confirmed by advancing the
throttle to Military,

2. Cautiously check EGT at Military.
Downtrim as necessary to keep EGT
within limits while advancing the throt-
te,

With the throttle at or above Military:

3. EGT manual downtrim and uptrim -
Check.

If manual EGT trim and EGT indications are
normal;

4., Use manual EGT trim,
Unless manual trim is used, Aute EGT

will uptrim the engine while operating
below Military.
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When the throttle is at or abopve
Military, Auto EGT remains usable with
the permission circuit failed, although
its use is not recommended. If Auto
EGT is used, Auto EGT should be dis-
engaged before operating below Military,
Check EGT while advancing power from
below Military.

ACCESSORY DRIVE S5YSTEM
{ADS} FAILURE

An accessory drive system {ADS) Ffailure is
indicated by progressive loss of the associ-
ated generator and the corresponding A and
LeoerBandR hydraulm systems. The rpwm, oil
pressure, fuel flow, and nozzle position indi-
cations should also be monitored in case ADS
failure is & symptom of or is followed by
engine failure. The roll S5AS servos will
probably disengage.

Hydraulic, elsctrical, and environmental con-
trol system emergency procedures are in-
corporated in the ADS failure procedure.
S$teps for an immediate descent to subsonic
speed are alse incorporated. Do not reset the
remaining roll SAS5 servo immediately after
identifying an ADS failure. Shut down the
affected engine if there is an indication of
fire or for excessive vibration; otherwise,
operate the affected engine as required,

With ADS failure at high speed, loss of the
associated flight control and utility hydraulic
system on that side can lead to difficuity in
maintaining control of aircraft attitude., The
affected inlet will unstart if hydraulic pres-
sure is lost before corrective action is taken,
as its forward bypass will not open when
aerodynamic pressure moves the spike for-
ward. The unstart cannot be cleared in this
case until low supersonic speeds are reached.
Actuation of the throttle restart switch im~
mediately after recognizing ADS failure is of
particular imporiance, especially if turping
and if the failed ADS is on the down-wing
side, even though the restart switch for the
affected inlet may have been operated pre-
viously as part of the utility hydraualic system
emergency procedure. Use of the throtile
restart switch while reducing to minimum
afterburning or military power produces a

Hmﬂ-
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SECTION II

symmetrical thrust and drag configuration in
the least time. This minimizes control pro-
blems and starts a deceleration, When ade-
quate controi has been established, the oper-
ative inlet may be returned to normal oper-
ation and up to maximum power way be set
on both enpgines if it is necessary to delay
further descent; however, land as soon as
possible.

If both roll SAS servos are engaped initiaily,
both will disengage immediately after loss of
one primary hydraulic system if the aircraft
has any appreciable rolling motion. This is
due to servo logic which operates automati-
cally when a difference in roll servo positions
is destected. If there is apy appreciable
motion in the piteh and/or yaw axis, the
corresponding SAS servolsi for the affected
side also disengages when the A or B system
hydraulic pressure decreases below 1508 to
1300 psi. Reler to the SAS descriptions in
Section 1.

The usable roll SAS servo sbould not be re-
engaged while banking, as roll coupling will
disturb control in the pitch axis. Refer to
Roli Axis Failure, this section.

WARNING

Do not air refuel or land with only
one roll SAS servo engaged.

The circulating fuel pump which is driven by
the maifunctioning ADS will also be in-
operative. This affects items in the fuel heat
sink system which are listed on Figure 1-34.
Fuel fiow through the primary and secondary
air conditioning heat exchangers is lost. If
the ieft ADS has failed, fuel cooling flow to
the pitch and yaw SAS gyres {supplied from
the left heat sink system only) is reduced.
(Since gyro cooling fuel is discharged into
tank 2 from the gyrc cans, boost pump
pressure can maintain some cooling flow.)
Also refer to the Environmental Contral
System schematic diagram, Figure 1-80,

3-78 vt umﬁ,. .
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ACCESSORY DRIVE SYSTEM FAILURE
PROCEDURE

For a combined left or rzight GEN OUT
caution plus the corresponding A HYD and L
HYD or B HYD and R HYD annunciator panel

warnings or decreasing hydraulic pressure
indications,

NOTE

If subsonic, accomplish only * items.

* 1. THROTTLE RESTART ON.

Immediately seiect the full aft position
of the throttle restart switch., Opening
the forward bypass in each ialet while
hydraulic pressure remains on the
affected side and starting both spikes
forward in the Jeast possible time is
necessary f{o maintain a symmetrical
inlet configuration. A symmetrical inlet
configuration minimizes attitude control
difficuities at high speed,

WARNING

If the L and/or R SPIKE SOL dc
circuit breaker(s) are open, the re-
spactive spike will move only 15
inches forward of the auto inlet
schedule when restart ON is selected
or the throttle restart switch is set
to the aft position, Without SPIKE
SOL power, the first detent (center
position) of the throttle restart
switch for the respective inlet is in-
operative. Without SPIKE SOL
power, if manual spike is selegted, ail
normal restart capability for the pe-
spective inlet is lost.

NOTE

If the forward bypass does not open
and the spike moves to its forward
position while supersonic, expect un-
starts, compressor stalls, and/or
flameout on the affected side.
Engine restart is unlikely above Mach
1'3.
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Normally, the spikes are automatically
lccked forward while below 30,000 feet.
1f the affected spike is not locked and its
forward bypass is closed, the inlet will
become “choked” if the spike is sucked
aft by engine airflow requirements. 1If
this should happen at low altitude, a
combination of high rpm and low air-
speed might collapse the duct due to a
critical differential between ambient air
pressure and pressure within the duct. If
the spike iz aft and the forward door is
closed while subsonic, use minimum re-
guired power when above 5000 feet, and
IDLE below 5000 feet.

2. Airspeed - 350 KEAS.
* a, If subsonic, under 350 KEAS.

Reduce power immediately and until
wings-level.

Subsonic operation and a landing &s soon
as possible are recommended. Oper-
ational restrictions are 350 KEAS amd
Mach 2.8. Use the manual inlet descent
schedule while in restart.

In restart;

Set the throttle at 720°C to Military above
Mach 2.5. Set 6500 rpm at Mach 2.5, and let
rpm decyease. Throttle setting is optional
below Mach 1.3.

NOTE

Fxpect roll SAS disengagement.
leaving the roll SAS OFF for tumnas
will avoid coupling into the pitch
axis.

The available roll 5AS servo may be
resngaged after attitude is stabilized,
wings level.

3, Aft bypass - CLOSE.

Set both aft bypass controls to CLOSE.
The control switch on the affected side
may be ineffective unless sufficient
residual hydraulic pressure remains; if

WMW
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50, note the bypass position. If the
bypass is not closed, anticipate compres-
sur stalls on the affected side while
decelerating near Mach 2.

4, IGV switches « LOCKOUT chacked.

Operation may be continued at inter~
mediate supersonic speeds, if necessary,
if an aft-bypass-closed and forward-py-
pass~open configuration can he obtained
and the engine inlet guide vanes are
maintained cambered. Sustained oper
ation at airspeeds which result in engine
internal bleed shifting should be avoided.

5. LN, quantity - Check.

On the affected side (steps 6, 7):

* 6. Engine instruments - Check.

Check rpm, oil pressure, fuel flow, and
nozzle indications for evidence of engine
failure.

Shut down the sffected engine for fire or
excessive vibration,

* 7. Restart awitch ~ ON,

* 8§, Throttle restart switch - OFF,

On the unaffected side, resume normal
rpi and inlet achedules,

~——— For normal side with restart off:
Set 720°C EGT to Military above Mach 2.5.

Set 6900 rpm at Mach 2.5, and as required
below Mach 1.3,

AUTO spike and forward bypass ——

Afterburner is permissible to reduce rate
of descent for tactical considerations. 1t
should be possible to maintain Mach 2.4
to 2.6 with one inlet in restart and one
inlet in automatic operation with full
power on both engines.

Change 1 379
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* 10,

*11.

12.

* 13,

* 15,

Mﬁ CHOWN PROGRAM
SR-71A-1

SECTION I

Affected SAS servos ~ Off,

Set the affected pitch, roll, and yaw SAS
servo engage switches off.

Operational roll servo - Cycle ofi, then
ON.

Recycle the operating roll SAS servo to
regain roll damping.

Affected generator switeh - OFF,
C.G. - forward of 22%.

Transfer fuel to maintain c.g. within
subscnic limits.

Bay Air awitch ~ OFF.

This closes the bay and nose air valves to
make the maximum amount af cooling
air available to the cockpits.

Chine Bay equipment {except MRS -
CFF.

CAUHON i

et "

The chine bay equipment will over-
heat during subsonic or supersonic
flight if electrical power to the
equipment is not twmed off. If
supersonic, the E and/or R BAY
OVERHEAT caution lights may il-
luminate even with the equipment
off.

Cockpit temperature control rheostat-
COLD, if neceasary.

Approximately 75% of the normal flow
of cooling air to the cockpits remains
available,

At Mach 2.5:

W WA WA WA WM Y

3-890
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16, Throttles ~ Set.
Set the affected engine at 6500 rpm to
conform with the manual inlat schedule.
Let rpm decrease and retard the throttle
if compresscr stall occurs, Set 6900 rpm
on the unaffected side.
At FL 600

(T17) IFF Mode C - Set.
DEF Systems - As required,

Below Mach 1.7:

19,

20,

Pitot heat switch - ON,

Exterior lights - ON.

Below Mach 1.3

* 21

2%.

* 23,

Tnlets - Check.

a. Both spikes forward.

b. Affected side, forward bypass apen.
¢. Normal side, forward bypass closed,
IGV switches - NORMAL.

Throttles ~ As required.

Reduce rate of descent, if necessary, to

avold low fuel tank pressure below FIL
400.

When c.g. is forward of 20%:

‘ 24.
* 25,
‘ 26.

* 27,

Fuel forward transfer switch ~OFF,
C.G. - Maintain forward of 20%.
Crossfeed ~ Set.

Land as scon as possible.

350 REAS iz the maximum airspesd,
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e Monitor spike and forward by-
pass positions.

e 1f the forward bypass remains
closed and the sptke is not
locked forward, fly approach at

single-engine approsch speed
with idle power on the affected
inlet.

* 28. Accomplish Single-Engine Penetration
and Landing Procedure, except use nor-
mal approach speed.

J.oms of Liquid Nitrogen Supply
Loss of LN, supply to the ADS does not

affect ADS %operation during flight, as con-
tamination of the ADS By oxygen does not
occur until the ADS is completely cooled.
However, loss of Lﬂz must be reported fol-
lowing flight.

OIL. PRESSURE ABNORMAL

Refer to Qil Pressure limits, Section V. Al
though not desirable, operation may be con~
tinned with oil pressure above the normal
pressure range. Operation may also be con-
tinwed with oil pressure in the 35 to 40 psi
range; however, engine operation should be
monitcred for indications of failure, which
include engine roughness or rapidly increasing
vibration. Qil pressure below 35 psl is unsafe
and requires that a landing be made as soon
as possible using the minimum thrust required
to sustain flight. The engine may have to be
shut down.

O QUANTITY LOW

Croas~check oil pressure indication when low
oil guantity is indicated by illumination of
either L. or R OIL QTY warning light.

Disregard intermittent ilumination of the L
or R Ol OTY warning light if accompanied
by normal oil pressure. Flickering of the
light may occur, particularly during climb, if

wmm
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foaming or out-gassing of the engine oil
reduces relative bouvancy of the tank float,
resulting in a  false indication of fluid
surface.

LN NN\ N

If a L or R OLL QTY warning light illuminates
continuously, or if intermittent llumination
is accompasied by low or fluctuating oil
pressure indication for the corresponding
enginet

1.  Begin normal descent,

2, Oil presaure - Moniter,

3. Land as soon as possible.

NOTE

Monitor engine operation for oil pres-
sure fluctuations, high temperature,
vibration, or other indications of im~
minent engine faflure, Be prepared
to shutdown the engine.,

Of] Temperature Abnormal

The L. and R OIL TEMP annunciator lights are
not functional. The OIL TEMP light only
illuminates when the IND & LT TEST button

is deprassed.

FUEL CONTROL FAILURE

1f & fuel control malfunction is suspected:

1. Minimize throttle movements,

2. Monitor RPM and EGT. |
If unable to keep RPM and EGT within Lmits:

3. Complete Engine Shutdown and Descent

procedure.

ENGINE INSTABILITY DURING SUPERSONIC

DESCENT ’
Hot fuel (greater than 300°F) may cause
engine instability during the first few min-

utes of the descent when using the normal

/
Change 1 ’
TIIIS4

351



““.‘.

L. S B N N B

AV W A L

SECTION I

descent procedure. RPM, ENP, and EGT
fluctuations may occur shortly after A/B
cutoff. These fluctuations can result in an
inlet unstart, derichment, and possibly flame-
out on the affected engine. With derichment,
the nozzle will fully open and the RPM and
EGT fluctuations will be reduced or elimin-
ated. Recycling the derich switch will re~
store nozzle scheduling snd another unstart,
derichment, and flameout may result.

To reduce engine instability, retard the
throttle on the affected engine until the
nozzle is fully open, when RPM, ENP, and
£GT fluctuations are recognized. Some inter~
mittent engine roughness may be encountered
which requires no corrective action, With
automatic inlet scheduling, maintain RPM
above 6500 to avoid inlet unstart. Normal
descent procedures can be reestablished at
Mach 2.5,

3-82
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If RPM, ENP, and EGT fluctuations occur
after A/B cutoff:

1. Crossfeed « OPEN.
2. ‘Throttle, affected engine ~ Retard to-
ward 6500 rpm. Maintain 6500 rpm

minimum.

Retard throttle untii the nozsle is fully
apen but not below 6500 rpm.

3. ENP, affected engine - Checked 100%
opsm.

At Mach 2.5:
4. Resume normal Descent procedure.
1! compressor stalls develop:

5, Complete Compressor Stall in Descent
procedure,
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SECTION I

ATRCRAFT SYSTEM EMERGENCIES

FUEL SYSTEM

Automatic operation of the fuel system
§ provides center of gravity and trim drag
control in addition to furnishing fuel to the
engines. Fuel Is also used to cool cockpit air,
engine and accessory drive system oil,
hydraulic fluid, and the $AS gyros. Abnormal
operating conditions or emergencies affect~
ing fuel system operation {such as generator
failure} may affect c.g. control and operation
of the fuel-cooled systems in addition to
engine cperation.

Fuel System Masraal ation
Manual contrel of the fuel system is
accomyplished through: the fuel panel

crossfeed, tank pump and, pump release
switches; the forward and aft transfer
switches; and the essential dc bus circuit
breakers for the automatic aft transfer and
ullage systems. Manual control, manual
pump selection, crossfeed, and/or fuel
transfer i= necessary for low fuel pressure,
abnormal c.g. condition or o.g. trend,
incorrect boost pumyp sequencing, single
engine operatiom, or if using the emergency
mode of the generators.

NOTE
Manual operation supplements, but
does not termipate, automatic fuel

seguencing,
Crossfeed During Forward Transfer

Forward transfer is less efficient with
X¥EED OPEN when fusl remains in tanks &
or 6. During cruise, most of the fuel
transferred would come from the operating
tank{s) of group 2, 3 or 4 because of the
aircraft nose-up attitude and the lower fuel
pressure head that these farward tank pumps
would have to overcome. Omnly a2 asmall
forward c.g. shift would resylt.

FUEL QUANTITY LOW CAUTION

DHumination of the FUEL QTY LOW caution
light indicates that fuel is below the low-
level float switches in both tanks 1 and 4, At
6,2 degrees pitch angle, the caution light
indicates less than 5400 pounds in tank 1 and
less than 4050 pounds in tank 4. As the
caution may indicate premature depietion of
tanks 1 and 4 with ample fuel remaining in
other tanks, confirm remaining total fuel
from individual tank guantity indications.
{YOTAL and individual {ank quantity
indications are affected t{o some degree by
pitch attitude and accelerations,) If the
quantity in either tank I or 4 is above the
lowrlevel float switch, the caution light can
he extinguished by cycling the air refuel
switch to ATR REFUEL and OFF. Proceed as
described under Fuel Sequencing Incorrect if
tanks i and 4 deplete prematurely,

Fuel Cuantity Low Candition

Confirm crossfeed open, Monitor total fuel
quantity and land with at lsast 5000 pounds if
possible, If immediate landing is not possible
and a tanker aircraft is available, accomplish
air refueling with any JP-type fuel,
Subsequent operation, should be restricted
below Mack 1.5 if refueled with other than
astandard JP-7 fuel. Flight coperations may be
continned with a FUEL QTY LOW caution
light if the total fuel remaining will allow air
refueling or laading with an adequate fuel
reserve.

FUEL PRESSURE LOW WARNING

If one or both FUEL PRESS warning lights
filuminate:

. X-FEED OPEN.

Press the crossfeed control switch to
illuminate XFEED. The OPEN portion of
the switch Huminates when the
crossieed valve is {ully open.

wﬁwum Change2  3-83
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Z. PRESS TANK 4 ON.

Fuel pressure should be restored with
crossfeed and tank 4 on. Analyze the
difficulty and attempt to resuyme se-
quencing., The warning could be caused
by dumping fuel or selecting forward or
aft manugal fuel transfer at high power
without selecting an extra hoost pump,

3. Check tank quantities, proper sequen-
cing, FWD TRANSFER OFF and no
streaming fuel,

The L or R FUEL PRESS warning Light
may illuminate due to: & weak or inoper~
ative fuel boost pump in a tank supplying
fuel to an engine; a fuel manifold or
fuel-bydraulic system leak; the use of
afterburner at low altitude without addi-
tional boost pumps selected; the wse of
forward t{ransfer when in afterburmer
without additional boost pumps selected;
or fuel dumping when engine fuel de-
mands are high. If apprepriate, com-
plete the Fuel Sequencing Incorrect pro~
cedure or the Fuel-Hydraulic Line Leak
procedure,

To restore automatic sequencing:

4. Pump release - Press,

5. Crossfeed ~ Press closed.

If pressure cannot be restored:

6. Land as soon as possible,

FUEL TANE PRESSURIZATION FAILURE

Fuel tank pressurization fallure is indicated
by the tank pressure gage and illumination of
the TANK PRESS annunciator panel warning
light. Liquid nitrogen quantity gages should
indicate empty if the TANK PRESS warning
light illuminates. Impending tank pressur-
ization failure may be indicated by illumin-
ation of both the SYS 1 and S¥5 2 N QTV
LOW caution Hghts.

3-4 Change 2
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NOTE

Do not continue flight above Mach
Z.6 without nitrogen inerting of the
fuel system.

No corrective action is possivle after all
liquid nitrogen systems deplete, sxcept to
limit maximum speed to Mach 2.6 and to
reduce rates of descent to minimize the
difference between fuel tank and ambient
pressures. In descent, the fuel tank suction
relief valve in the nosewhee! well ocpens when
slightly negative tank pressures occur. Limit
rate of descent so that tank pressure dowss not
become less than -0.5 psi to maintain normal
meneuvering capability and structural safeiy
factor.

Ajlr refueling and pormal climb may be ac-
complishad without nitrogen inerting of the
fuel system. In climbs, the fuel tank vent
relieves internal pressure when the tank-to-
ambient differential pressure reaches 3.0 to
3.5 psi. Mach 2.6 must not be excesded,

WAHRNING

Limit tank pressures are -0.,5 and
+5.0 psi. The limits are based on
structural capahilities of the fuselage
tanks with design limit load factors.

1., Cruise at or below Mach 2.5,

To descend with fuel tank pressurization failure:

2, Descend within tank pressure limit {-0.5
pail,

Adjust rate of descent as required.
After cruise over Mach 2.6 (steps 3 - 9):

3, Adjust descent to aliow subsonic cruise
between FL 400 and FL 35¢ for 10
tinutes, if possible.

An early on-course descent to allow a
100 mile subsonic cruise between FL 400
and FL 350 uses about 1400 pounds more
fuel than supersonic cruise, descent, and
no subsonic crulse,
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At Mach L.3:

4.
5.

b.

9.

Inlet controls - Checkad.

IGV switches - NORMAL.

Maintain c.g. forward of 22% for
subsonic loiter.
Below FL 400, maintain altitude and

slow to 275 KEAS (250 KEAS Min).

Do not slow to subsonic flight untfl c.g.
is forward of 22%.,

During descent from flight above Mach
2.6 with fuel tank pressurization failure,
2580 HKEAS minimum  airspeed s
permissible below FL 400,

Throttles - Military,

Loiter subsonic at 275 KEAS between
FL 400 to FL 350 for 10 minutes, if
possible., Descend from FL 400 to
FL 350 as slowly as practical,

l WARNING '

After flight above Mach 2.6 with fuel
tank pressurization [failure, remain
subsonic above FL 350 for 10 minutes
to cool tank structare and prevent
autogenous ignition of fuel vapor and
vent air,

S

SECTIONII

For supersonic flight after refueling:

1.

Do not exceed Mach 2,4,

For penetration {steps 11 & 12}:

il

12.

Maintain tank pressure above -0,5 psi,
Plan slowest descent at low altitude
where pressure gradient is highest.
Descend at about 1500 fpm at low
aititude,

Figure Al-9 shows that the atmospheric
pressure gradient is about .05 psi/1000 ft
at F1, 600, .25 psi/1000 ft at FL 240 and
50 psi/1000 ft near sea level.

L.anding gear - Down, if desired.

Change 2 3-B4A/(3-84B Blank)
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NOTE

o Cooling will be accelerated and
pressure may be relieved faster
when subsonic if the nose gear iy
extended.

e If the suction relief vaive has
stuck and a fanker is available,
it may be possible to relieve
negative pressure by insertion of
the tanker IFR probe into the air
refueling receptacle.

FUEL SYSTEM MANAGEMENT WITH
ENGINE SHUTDOWN

Although automatic fuel sequencing con-
tinues during single-engine operation, manual
control of the fuel system is necessary. With
the right engine operating, the crossfeed
valve should be opened as soon as tanks 5 and
6 are empiy. Forward transfer as necessary
to obtain a c.g. for subsonic operation. 1f the
right engine has failed, tanks 5 and 6 may be
emptied Yy successive forward transfer,
leaving the crossfeed wvalve closed. This
maintains c.g. properly and makes the
maximum quantity of fuel available to the
operating engine in case of subsequent loss of
ac power.

NOTE

When operating on battery power,
fue! transfer capability is lost and
the crossfeed valve position cannot
be changed. An aft c.g. condition
can be expected as forward fuel is
consumed unless tanks 5 and 6 are
empty.

Fuel cooling will continue automatically and
there will be an indication of fuel flow to the
inoperative engine, {f it is windmilling, uniess
its emergency fuel shuteff switch s
actuated. This heat sink system fuel is either
supplied automatically to the opposite
engine's mixing valve, if the crossfeed and
fuel shut off valves are open, or retumned to
tank 4.

SECTION I

FUEL SEQUENCING INCORRECT

Incorrect automatic fuel sequencing is
indicated primarfy by the fuel boost putp
lights. {A light may illumirate out of normal
sequence, or fail to illuminate on schedule.)
In this event, control the boost pumps
manually until correct automati¢ sequencing
resumes., Faulty fuel sequencing may cause a
fue] EMPTY light to illuminate prematurely,
or cause an abnormal pitch trim requirgment
{due to c.g. change by fauity fuel
distribution]. Forward c.g. requires
increased power to maintain speed and
aititude due to trim drag. X normal
sequencing dees not resume and manual
sequencing is not practical, nress XFEED
OPEN (and transfer fuel as nacessary) so that
any availabie fuel feeds the engines.

[ CAUTION

-

Py

Do mot permit a manually selected
fuel boost pump to continue running
in an empty fuel tank. The boost
pump will be damaged.

NOTE

Crossfeed OPEN may be required to
provide fue] to both engines during
fuel sequence malfunctions.

PARTIAL LOSS OF BOOST PUMPS

Partial ioss of boost pumps may result from
individual pump failure, sequencing failure,
or loss of ac power at the generator bus.
Partial boost pump failure may not be indi-
cated by the fuel pressure low (L. or R FUEL
PRESS) warning lights unless the condition is
associated with some other system emer-
gency {such as generator failure with bus tie
split).

4
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SECTION it

NOTE

¢ j.oss of pump 5-1 and either
pump in tank & may trap fuel in
tank A when fuel dump and/or
forward transfer are on,

o Less of pump 1-3  will
temporarily irap approximately
2500 ibs of fuel in tank 1 while
supersonic, ‘When tank 4 has
3600 1b remaining, pump 1-4 is
started, Manual selecticn of
tank 1 pumps to obtain feed
from pump 14 is not
recommended since forward
pumps 1«1 and 1-2 wowid be
operating dry, Continuation of
crujse with automatic
sequencing could result in c.g. of
22% at end of cruise, Early
selection of tank 2 plus use of
manual aft transfer zesults in
near-normal  ¢.g. position in
supersonic cruise,

Incorrect $uel sequencing and cesnter of
gravity shift may be the first indication.
Proceed as directed for Fuel Sequencing
Incorrect.

COMPLETE L.OSS OF BOOST PUMPS

Use this procedure if both generators will not
operate in NORM or EMER.

Loss of all boost pumps can only result from
multiple failures such as loss of both
generators. The condition is indicated by
Hiumination of the 1. and R FUEL PRESS
warning lights, probably in comjunction with
the L and R GEN OQUT caution lights. If this
occurs during takeoff, ground test shows that
fuel tank pressurization will supply sufficient
fuel to the engine-driven pumps to maintain
engine and afterburner operation if all tanks
are nearly full, Abort the takeoff if speed
and runway Jength permit; otherwise,
continue takeoff and land as soon as possible.

3-86 S
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WARNING

Fuel cannot be dumped with com-
plete boost pump failure, Observe
operating limits of Section V if a
heavy weight landing is required,

Maintain a higher power setting on the right
engine than the left engine to minimize aft
¢.g. shift as fuel is used,

Fuel Management Prior to Complete Pump
Failure

When there is a possibility of complete pump
failure; e.g., after loss of one generator,
make successive forward transfers to obtain
and maintain a c.g. of at least 22% {17% is
preferablel until tanks 5 and & are empty.
Crossfeed should remain closed until tanks 5
and & are empty, then press XFEED OPEN 1o
minimize tank 4 usage,

Subsonic Cruise Capability Without Boost
Pumps

The cruise capability remaining with boost
pumps inoperative depends on fuel guantity
remaining in tanks 1, 2, 4, and 5 prior to
complete failure, Tanks 3 and & should not
be expectad to feed. Fuel can flow from
tanks 1, 2, 4, and 5 as long as individual
quantities remain above the minimums de-
scribed below,

The engines can draw fuel from tanks 2 and ¢
with all other tanks empty if low power
settings are used and a level or nose-up
attitude is maintained. Since multiple
failures are involved in loss of all boost
pumps, it should be possible to transfer fuel
prior to loss of all pumps and to continue
operation of both engines for a "reascnabis”
time without pumyps, using subsonic loiter
power, speed and altitude schedules. The
time available depends on Ilocation and
guantity of usable fuel and the c.g. developed
&3 the fuel is used, Full scale mock-up
simulations indicate the following unusable
guantities when  operating at loiter

L anAeE e .mﬁ 2. D iR
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speeds without boost pumps. {Values are
approximate.)

Tank 1T 2300 1b,

Tank 2 3400 b,

Tank 4 1200 Ib.

Tank 5 1900 Ib.

Tank 4 guantity is critical. Both engines wili
probably be lost when the unusable quantity
is reached in this tank, regardiess of
crossfeed position or quantities remaining in
other tanks, ‘The minimum wvalue may he
higher with XFEED OPEN. With crossfeed
closad, the left engine will probably flameout
when tank 2 reaches 3400 to 2800 pounds
unless tank 4 reaches 1200 pounds remaining
first.

NOTE

¢ Fuel quantity indications are
inoperative without ac¢ power.
QQuantities remaining must be
estimated.

o Except where specifically noted
otherwise, fuel system operating
characteristics with bocst pumsps
off are based on ground tests with
a full scale mock-up of the fuel
system, The tests simulated en-
gine flow requirements, expecied
tank snvironments, pitch attitudes,
and stable flight conditions. Fuel
sloshing due to aircraft motion was
not simulated,

A gradual aft c.g. shift toward 22% can be
expected, using symmetrical power settings,
if tank 6 is emptied and a c.g. of approxi-
mately 17% attained prior to loss of pumps.
If near 25% c.g. it will be necessary to
advance right engine power to Military to
maintain that c.g.; with symmetrical power
settings, the c.g. will travel aft paplidly and
the aircraft may become uncontrolliable,

Without generator or battery power, the inlet
spikes remain locked forward.

w::nmm 3-87
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| WARNING '

If the boost pumps are inoperative,
there is no assurance of continued
engine operation if one or more fuel
tanks are empty, If one of the tanks
serving an engine is empty, engine
flarmneout can occur at any time if
flight attitude, engine flow require-
ments, andfor fyel level in the
associated tank(s) is such that the
remaining head of fuel in the supply
tank(s} cannot keep that wmanifold
clear of fuel vapor or nitrogen gas.

Supersonic Descent

Use normal descent speed and Military power
to minimize the rate of descent and maintain
a positive deck angle. If the inlets are in
restart, use the tmanual inlet descent
procedure. At some point, probably below
60,000 feet, the engines will be receiving
insufficient fuel flow to maintain full power.
The engines may surge. If this occurs, reduce
the throttle setting to eliminate "chugging”.

Subsonic Cruise

L.oiter speed and altitude schedules are
recommended to minimize engine fuel flow
requirements. The optimum loiter altitude is
approximately 7000 feet below the altitude
for long range cruise; Mach 0.75 1o C.80 is
suggested,

Landing Approach

A atraight-in landing approach without abrupt
nose-over should be started approximately 20
minutes prior to intended landing, wusing
approximately 2530 KIAS to maintain a level
or nose-up deck angle, The probability of
engine failure during approach is incraased if
rptts is advanced during approach,

l WARNING I

Bailout i a complete flameocut
occurs, Do not attempt a dead-stick
lmding.

Ty
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SECTION I

ELECTRICAL SYSTEM

TIIPry.

Either generator is capable of supplying all
electrical system power requirements.

SINGLE GENERATOR FAILURE

Mumination of an L or R GEN OUT cauation
light indicates that the respective generator
has been disconnected. The GEN BUS TIE
OPEN light may illuminate also. This
procedure allows for either situation. A
combined generator out and bus-tie open
condition is confirmed by illumination of the
corresponding XFMR RECT QUT caution
light.

NOTE

If & split-bus condition is not
indicated, do not press the BUS TIE
switch; this would aplit the left and
right generator Dbuses for the
remainder of the fight.

With an L or R GEN QUT cauntion light
Numinated (alome or with the GEN BUS TIE
OPEN light onh:

1. Affected generator switch - OFF, then
NORM,

I the fault was momentary, the
generator will be reconnected to the
system, and the caution Lght will
extinguish.

NOTE
Monitor hydraulic system warning

Hghts and pressure instruments for
indication of ADS failure.

A generator reset is required after an engine
is windmilled at subsonic speed and restarted
if the generastor disconnected automatically.

3-88 Change 1
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1 WARNING I

Do not recycie the generator switch
more than twice during an attempt to
reset an automatically disengaged
generator. If a fault in the generator
feeder system exists, multiple cy-
¢ling of its generator switch could
cause repeated momentary short cir
cults each time while the protective
system is operating to disconnect the
generator.

NOTE

It may be possible to accomplish gen-
erator reset after attaining subsonic
temperatures.

If the L or R GEN OUT light remains on after
1 minute {steps Z and 3):

2. If the GEN BUS TIE OPEN light is also
fluminated - Depress BUS TIE switch
momentarily.

The bus tie will close if the fault is not
in & generator ac bus and the generator
switch of the affected generator is in
NORM,

The GEN BUS TIE OPEN and L or R
XFMR RECT OUT caution lghts may
extinguish, With the GEN BUS TIE
OPEN caution light sxtinguished, all ac
and dc systems zre powered by the oper-
ating generator,

If the GEN BUS TIE OPEN light remains
ifluminated with L. or R GEN OUT light
on, the essential ac bus is powered by
the operating generator regardless of
whether the inoperative generator can
then be reset or not. Refer to GEN BUS
TIE OCPEN Light On, this section.

If the inoperative generator is reset
iater and either generator subseguently
fails, the essential ac bhus will be
powersd automatically by the operating
generator,

3. Affected generator switch ~ OFF,
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With one generator inoperative:

4, Speed ~ Subsonic recommended. Opera-
tional restrictions are Mach 2.8 and 350
KEAS while supersonic,

NOTE

ALl flight control trim systems will
te inoperative if the remaining gen-
erator falls unless power is available
from the EMER function of a gener-
ator to power pitch and yaw trim
through the ac hot bus.

5! C‘GI - fﬁrwt,l‘d 'Jf zz%l

Transfer fuel to maintain c.g. within
subsonic limit,

When subsonic:

6. Affected generator - Attempt to reset.

I the L or R GEN OUT Light remains on
after 1 minute:

7. C.G. ~ Maintain forward of 20%,
8, Land as soon as possible.

if both generators reset in NORM, land
when practical,

DOUBLE GENERATOR FAILURE

1f both generators disengage automatically {L
and R GEN QUT and L. and B XFMR RECT
OUT caution Hghts Hiuminated), the essential
de busses and the emergency ac bus are
powered by the battery, Attempt to provide
ac power to the boost pumps and the ac hot
bus by placing both generator switches in
EMER. If a generator in EMER is turning at
sufficient speed and its windings are intact,
the ac hot hus and half the fuel boast pumps
ars energized with power of unregulated fre-
quency and voltage and the corresponding L

SECTION IN

or B GEN OUT light extinguishes. If both
generators are operating in EMER, all fuel
boast pumyps are energized with unregulated
power. The GEN BUS TIE QPEN kght illu~
minates if either generator switch s in
EMER.

If & generator is operating in EMER {(corres-
ponding L. or R GEN QOUT caution light ex-
tinguished! and there is sufficient voltage,
the transformer-rectifier on that generator
bus will power the essential dc buses {corres-
ponding L. or R XFMR RECT OUT caution
lght axtinguished and EMER BAT ON caution
Hght sxtinguished); otherwise, dc buses will
be powered by the batteries {L and R XFMR
RECT OUT caution Hghts both Mluminated
and EMER BAT ON caution light ilumin-
atedl, The dc wmonitored bus is locked-out in
either case, by loss of transformer-rectifier
power or by placing a generator awitch in
EMER,

When regulated ac power ¢annot be obtained
from the generators, the emergency ac bus is
powerad from the No. 1 essential de bus
through the instrument inverter (whether the
Mo. 1 essential bus is powered by the No. 1
battery or an operating transformer-recti-
fiar), 'The emergency ac bus never receives
power directiy from a generator in EMER
(ses Figure 1-45}, The instrument inverter
should automatically start if aither generator
is not operating in NORM and should auto-
matically power the amergency ac  bus
{INSTR INVERTER ON caution light Hlumin~
ated) if neither generator is operating in
NORM. If the emergency ac bus does not
receive power, place the smergency ac bus
switch to EMER AC BUS {up} and check that
the INSTR INVERTER ON caution light
iluminates,

The batteries will last approximately 40 min-
utes with reduced usage. Battery power is in
usie when the EMER BAT ON and the L and R
XFMR RECT OUT caution lights illuminate.
Systems not essential for flight or not usabie
cn battery power alone should be turned off
to minimize battery drain {see Figure 1-43),

Change 1 3-89
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SECTION I

‘The essentizl ac bus is never powered with
double generator failure, even with genera~
tor{s} operating in EMER.

Fuel Systety Remaining Capability

Boost pumps are powered by the left and
right generator busses. If neither generator
will operate in NORM or EMER, the fuel
boost pumps will be inoperative. The ac hot
bus, including the fuel quantity indicators and
c.g. indicators, will alsoc be inoperative.
Refer to Complete Loss of Boost Pumps, this
section.

1§ only one gensrator is operating in EMER
{corresponding I or R GEN OUT caution lght
extinguished) half the fuel boost pumps are
energized.

When the generators are operating in EMER,
the boost pumps must be manuaily seiected.

1 WARNING I

With double engine flameout, if both
generators trip off, perform the
Double Generator Failure holdface
procedures to regain boost pump
presaure hefore attempting alrstart.

Flight Control System Capability Remaining

With at least one generator operating in
EMER (corresponding L or R GEN OUT cau-
tion light extinguished}, ac hot bus power is
available to the pitch and yaw trim motors.
The pitch trim indicator, powered by the
emergency ac bus, should dbe operative. The
yaw trim indicator, powered by the essential
ac bus, is inoperative.

DOUBLE GENERATOR FAILURE
PROCEDURE

Failure or disengagement of both generators
is indicated by illumination of both L and R

3-90 Change 1
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GEN QUT cauation lights. In addition, some
or all of the following lights may be expected
to form s massive display on the amnunciator
panel:

L/R FUEL PRESS INSTR INVERTER ON
L/R XFMR RECT OUT AUTO PILOT OFF
GEN BUS TIE OPEN ANS REF

EMER BAT ON

The A and 1, or B and R HYD lights will also
iluminate if a generator disengagement is
due to ADS failure,

With both L. and R GEN OUT lights on:
ATTITUDE REFERENCE INS.

Select the INS to maintain a primary
attitude reference,

The ANS reference platform is inoper-
ative without both essential ac and d¢
power. The pilot's ANS REF and the
RSO ANS FADLL  caution lights
illuminate. The pilot’s INS REF caution
light should remain off.

NOTE

The INS will continue to operate nor-
mally as long 25 emergency ac bus
power is available,

PVYD operation should resume when the
ATT REF SELECT switch is in INS.

The standby attitude indicator remains
operative, If power to the standby
attitude indicator is lost {emergency ac
power for the 2 inch standby attitude
indicator; essential dc power for the 3
inch stapdby attitude indicator), the
standby attitude indicator will continue
to display usable pitchk and roll
information for at least nine minutes.

—



X p
1A-1

2. BOTH GENS EMER.

Set both generator switches to EMER
and check the annunciator panel lights.

With double generator failure, placing
bhoth generator switches in EMER offers
the best chance of restoring power to
boost pumps and to the ac hot bus.

Check both L and R GEN OUT caution
lights. If at least one genersator resets,
fuel manifold pressure can be restored to
both engines by manually selecting Tank
4. The pilot’s and R50's fuel quantity
and c.g. instruments and manual pitch
and yaw trim will be available with ac
hot bus power.

Check the L and R XFMR RECT OUT
and EMER BAT ON caution lights. A
generator operating in EMER may pro-
vide sufficient voltage to operate its
transformer-rectifier and supply the es-
sential dc bus. The corresponding L or R
XFMR RECT OUT Lght and the EMER
BAT ON light will extinguish in this
case, Momitor the dc loads as necessary.

3. PRESSTANK 4 ON

Manually selecting Tank 4 should restore
fuel manifold pressure to both engines.

Check both L and R FUEL PRESS lights
extinguish. Manually select fuel hoost
mmps andSor XFEED OPEN as required
to¢ maintain fuel pressure in both
manifolds,

The emergency ac bus should remain on,
powerad by the instrument inverter,

if the emergency ac bus is not powered, the
A, B, and M CMPTR OUT lights illuminate
immediately and the INS REF light
iluminates 10 seconds later.  {Without
ewergeney ac bus power, the INS remains
operational for 10 seconds, powered by its
self-contained battery.)

B v

SECTION I}

The INSTR INVERTER ON light should
remain on, as the emergency ac bus never
receives ac power directly from a
generator(s} in EMER.

4. W the INSTR INVERTER ON kight is not
iBaminated, etmergency ac bus switch -
EMER AC BUS {upl.

I the instrument inverter ¢&id not
energize automatically, positioning the
emergency ac bus switch to EMER AC
BUS (up), energizes the inverter and
mechanically latches the emergeacy ac
bus to the instrument inverter,

5. DAFICS Computers and SAS « Check,

If emergency ac power is interrupted,
DPAFICS computers and SAS should
automatically reset when power is
restored to the emergency ac bums, If
necessary, reset DAFICS computers and
SAS sensorsfservos, If all SAS5S is lost
near maximum Mach, pitch axis stability
may be marginal and there i3 littie
damping of yaw cscillations. Refer to
DAFICE Computer Failures and Stability
Augmentation System, this section.

H either generator resets with EMER selec-
teds

6, Boost pumps, apd crossieed - Control
manm ally.

Die not deplete tank 4 prematurely.

The astomatic fuel sequencing system is
inoperative. Use manual control to
schedule the boost pumps, and forward
axd aft transfer to adjust c.g.

Only one tank of tank grouwp 1, 2, 3 and
one tank of tank group 4, 5, é can be
manually selectad at the same time.
XFEED CPEN may assist maintaining
fuel pressure in both manifolds.

Change I  3-9]
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C.G. ~ forward of 24% for continued
supersonic operation; forward of 22% for
subsonic operation.

Display mode selest switch ~ Other than
ANS,

HSI compass card will be frozen if the
display mode select switch reinaing in
ANS with the ANS not powered.

Airspeed ~ Subsonic recommended.
Operational restrictions are 350 KEAS

while supersopic and Mach 2.8 with one
generator functioning.

When appropriate:

iﬂl

3-92

Generator switches ~ Attempt to reset
NORM.

Attempt to reset the generators individ-
ually, If only one generator will operaste
in EMER, that generator is more likely
to reset in NORM.

Select an appropriate time considering
speed, altitude, and location. An at-
tempt to restore normal power will re-
sult in temporary loss of the only oper-
ating generator if the opposite genserator
is inoperative both in NORM and EMER.
This may result in complete loss of gen-
erator power if NORM reset attempts
are not successful and service in EMER
cannot be regained.

WAHNING I

Do not recycle the generator switch
more than twice during an attempt to
reset an automatically disengaged
generator. If a fault in the generator
feeder system  exists, multiple
cycling of its generator switch could
cause repeated momentary short cir-
ciits each time while the protective
system Is operating t{o disconnect the
generator,

Change ]

/4L d

m CROWN PROGRAM
1A-1

NGTE

It may bhe possible to accomplish
generator reset after attaiming
subsonic temperatures.

If one pensrator resets in NORM:

1L

13.

14.

15,

Failed generator - Off.

"y

CAUTION )

" 4

Inflight, do mnot operate either
generater in EMER unless both
generators have failed.

NOTE

One generator switch in EMER will
cause loss of power to the monitored
de bus even if the other generator is
operating in NORM.

MRS - Recycle to ON.

Cyecle the MRS power switch to restore
normal oparation.

Emergency ac bus switch -NORM.

A, B, and M CMPTR OUT lights may
blink on then off dwring power transfer,
INSTR INVERTER ON lght will extin-
guish.

C -G- -
{subsonic}.

Maintain forward of 20%

Land as soon as possible.

if both generators reset in NORM, land
when practical.

If both generators remain inoperative:

16,

Control c.g.

WARNING

The c.g. will tend to shift aft as fuel
is used. H possible, use a higher
power setting on the right engine to
maintain c.g. position.
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Al7. Conserve battery,

One pitch and yaw SAS serve and both
roll SAS servos may be disengaged while
supersonic. Turn off the UHF, VHF, IFF,
TACAN, and other nonessential systems
whare possible.

When subsonic, select spikes forward and
forward bypass doors open, aft bypass
doors closed, and then pull the following
inlat circuit breakers: L. & R SPIXE, L &
R SOL, and AFT BYPABS circuit
breakers on the pilot's left consoie; and
the 1. & R SPIKE AND DOOR circuit
braakers on the pilot's right console.

Battery loads may be reduced further.

when subsonic by disengaging all SAS and
pulling circait breakers for nonessential
systems and by turning the battery OFF
if flying VFR. The EMER BAT ON light
may extinguish if dc load is reduced
below 10 amperes.

gl

CAUTION }

4

3 e o
Computer circuit breakers in the aft
cockpit should not be pulled. The
gyros should remain operating in case
SAS reengagement is desired. Single
channel pitch SAS reengagement may
be required if a subsonic c.g. has not
been attained.

The maximum duration of the dual-battery
power system is approximately 40 minutes if
unnecessary equipment is turned off. Figure
1-43 lists power requirements of equipment
energized from the essential dc buses.

WARNING

If the boost pumps are inoperative,
there is no assurance of continued
engine operation if one or more Iuel
tanks are empty. If one of the tanks
serving an engine is empty, e¢ngine
flameout c¢an occur at any time if
flight attitude, engine flow require-
ments, and/or fuel level in the
associated tanki{s) is such that the
remaining head of fuel in the supply
tank{s) cannot keep that manifoid
clear of fuel vapor or nitrogen gas.

SECTION il

By airspeed control, attempt to maintain
level to nose-up fuselage attitude during
descent.

Just before landing:

38, Pitch SAS - Attempt servo engagement.

Egquipment available with at least

generator operating in EMER:

one

Boost pumps, ac hot bus {crossfeed, fuel
guantity and c.g. indicators, pitch & yaw
trim, forward cockpit Instrument lights).
Emergency ac bus & essential dc bus
available from battery lor from transicrmer-
rectifiers) if generatoris) in EMER has
sufficient voltage).

Equipment available with only battery power:

*Pitch trim ind
*Fire warning
Fuel dump & transfer
valves

Attitude indicators
* ADI
* BSO attitude ind
¥ 2 inch standby

3 inch standby Hydro sys crossover
Cockpit lighting IFF (Except Mode 4)
*DAFICS Igniter purge
* Air data {& PTAs) s
* @indicator *Inlet controls & ind
* APW Inph % Emer 1C5
* High~ @ waraing *INS
* Auto inlets Landing gear, brakes
* Roll Autopilot % steering
* SAS Manual air-
* Both TDIs cond control
* Unstart lights Rain remvr & deice
Drag chute Rudder limiter
Face Heat Seat adjust
*HS1 *Turn and siip
*PVD VHF radio

*Equipment on emergency ac bus powered by
the inverter.

Rain removal is deleted after S/B R-2674.

w;; bﬁ:‘jm: Cmge 1 3"‘93
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SECTION Iil

GENERATOR BUS TIE OPEN LIGHT ON

All elsctrical husses are still powered if the
bus tie splits {(GEN BUS TIE OPEN caution
lght illuminates); however, be prepared for
the possibility of a generator or constant
speed drive system malfunction. If either
generator subseguently trips, the essential
ac, smeargency ac, and ac hot bus will auto-
matically be powered by the remaining gen-
srator, DAFICS computers should automati-
cally reset if power is momentarily inter-
rupted during transier to battery power; how~
ever, reset the affected DAFICS computeris)
and/or SAS sensors and servos if they do not
automatically resat,

Do not take action if the GEN BUS TIE OPEN
caution light illuminates unless the condition
is followed by erratic ac power sysiem indi-
cations {such as abnormally fiuctuating lights
and/or ac instrument indications). In this
case, an abnormality in the right generator or
its control or drive system is indicated.
Cycle the right generator control switch to
OFF momentarily, then back to NORM. This
transfers the essential and emergency bus
loads to the left generator. If sither gener-
ator should subsequently fail, all loads
{except its boost pumps and transformmer rec-
tifier} will transfer to the remaining gener-
ator in the least required time. Otherwise, a
transfer time of up 1o seven seconds could be
required if the right generator showld fail
with the buses split., The appearances of
electrical failure during this transfer delay
are similar to simultaneous double generator
failure indications.

TRANSFORMER-RECTIFIER FAILURE

One transformer-rectifier can supply the
normal elsctrical demands. If a single trans-
former-rectifier fails, no action is required.

A double failure of the transformer-ractifiers
is indicated by iHumination of both L and R
XFMR RECT OUT caution lights. Generator
power is removed from all of the de buses,
but the batteries automatically sapply power
to the essential dc buses (indicated when
EMER BAYT ON caution light illuminates].
DAFICS computers should automatically

3~94  Change 1
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reset if power is momentarily interrupted
during transfer to battery power; however,
the affected DAFICS computer(s) and/or SAS
sensors/servos should be reset if they do not
autematically reset.

With both L and R XFMR RECT OUT cautioa
lights on:

1. EMER BAT ON caution light - Check on.

2. Complete Double Generator Failure Pro-~
cedure, steps 13 through 18.

EMERGENCY AC BUS POWER LOSS

Loss of emergency ac bus power is indicated
by loss of the A, B and M computers and,
after ten seconds, the IN5. The {following
power OFF warning [ags should appear: ING,
TDL ADI, Angle of Attack Indicator and the
2 inch Stasdby Attitude Indicator. (The 3
inch Standby Attitude Indicator is powered by
dc power and is not affected.)

I WARNING I

With emergency ac bus failure, sec-
ond condition B5AS failure limits

apply.

Power may be restored by moving the emer-
gency ac bus switch to the EMER AC BUS
{up) position. Actuation of the emergency ac
pus switch may be accompanied by heading
and attitude indication transients. The
DAFICS computers reset auntomatically
within one second.

Expect loss of all DAFICS computers and INS
until EMER AC BUS is selected, All DAFICS
computers should automatically reset when
emergency ac power is restored; however,
any  disengaged computers or SAS
sensors/servos should be reset if they do not
automatically reset.

If emergency ac power js not restored to the
INS within 10 seconds, the INS platform may
be Jost. In this case, use the Standby
Attitude Indicator and complete an INS in-
flight alignment.

—



BYDRAULIC SYSTEM

Witk both engines out, the hydraulic pumps
provide sufficient flow for satisfactery flight
control system operation at windmilling
speeds above 3000 rpm. Reduced control
system capability is available down to a
windmilling speed of approximately 1500
rpm. With one engine windmilling, all flight
control and most utility services are supplied
by the operating engine hydraulic systems.
The windmilling engine utility system pres-
sure and flow may be sufficient to supply
service until the engine is almost stopped.

ABNORMAL HYDRAULIC PRESSURE

Steady hydraulic system pressures between
2200 and 3000 psi, and above 3500 psi, are
considered abnormal, An abnormal pressure
should be corrected bafore flight. Although
not desirable, unrestricted operaticn may be
continued if abnormal pressure is observed
during flight; however, system operation
shoyld be monitored for indications of low
quantity or degraded performance and the
condition must be reported after landing.
Trapsient pressure fluctuations are not
considered abnormal when they can be
associated with systewm detnand,

1. & R {UTILITY} BYDRAULIC SYSTEMS

IHumination of an L or R HYD warning light
indicates low fluid quantity for that system
(not low gquantity and/or low pressure as the
A and B HYD warning lights), Low pressure
is indicated by the corresponding hand of the
L and R hydraulic system {SPIKE! pressure
gage. If L systemn pressure becomes less than
2200 psi during gear retraction, an automatic
crossover to the R system continues until
retraction is completed, If I system has
failed, the Emergency Gear Extension
procedure must be wsed to lower the landing
gear.

* 1.

Hopliien Wby s e

SECTION i

L AND/OR R HYDRAULIC SYSTEM FAILED

Assume that an {. or R hydraulic system has
failed when its pressure indication remains
below 2200 psi or its L or R EYD annunciator
warning light remains illuminated. If at high
Mach, a descent should be started in either
case, Subsonic operating speeds are recom-
mended; however, operation mway be
continued at intermediate supersonic speeds,
when necessary, if an aft-bypass-closed and
restart configuration is achieved and the
engine iniet guide vanes maintained in the
cambered  position (IGV  LOCKOUT.
Sustained operation at speeds which result in
enpine internal bleed shifting should be
avpided., Refer to Figures 3-4 and 3-7 for
Unstart and Compressor Stall Boundary con-
ditions for various inlet configurations.

ROTE
If subsonic, aceotnplish only * items.

With a low quantity warning or if pressure
remains below 2200 psi, affected inlet:

RESTART ON.

Check the spike indicates full forward
and the forward bypass indicates 100%

open.

1f supersonic, the spike will move for-
ward because of air pressure in the iniet,
regardless of hydraulic pressure avajl
able. However, some hydraulic pressure
must be available to open the forward
bypass.

NOTE
Witkout residual hydraulic pressure,

the affected aft bypass will remain in
the last selected position.

A O O B O 9
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WARNING

If the L and/or R SPIKE SQL dc
circuit breaker(s) are open, the
respective spike will move only 15
inches forward of the auto inlet
schedule when restart ON is selected
or the throttle restart switch is set
to the aft position. Without SPIKE
505 power, the first detent {center
position} of the throttle restart
switch for the respective inlet is
inoperative, Without SPIKE BSQOL
power, if manual spike is selected, all
normal restart capability for the
respective iniet is lost,

NOTE

If the forward bypass does not open
and the spike moves to its forward
position while supersonic, expect
unstarts, compressor stalls, and/or
flamecut on the affected side.
Engine restart is unlikely above Mach
1.3,

Aft Bypass - CLOSE,
Begin normal descent.
he affected side:

Throttle = Set.

o T720° EGT to Military above Mach * 5.

2.5.

o 6500 rpm at Mach 2.5, let rpm
decredse.

0 Retard throttle if compressor stalls,
NOTE

Use the normal Descent procedure
for the good inlet. i desired,
afterburner can bhe wuwsed on the
upaffected side to reduce the raie of
deceleration while above Mach 2.0,

CAUTION

3

Monitor spike and forward Dypass
positions.

If the forward bypass is closed and the
spike free (o mwove, the inlet will become
"choked” if the spike is sucked aft by
engine airflow requirements, If this
should happen at low altitude, a combin~
ation of high rpm and low airspeed might
collapse the duct due to a critical differ-
ential between ambient air pressure and
pressure within the duct, If the spike is
aft and the forward door is clipsed while
subsonic, use minimum required power
when above 5000 feet and IDLE below
5000 feet.

4
CAUTION |

o oy

If the forward bypass remains closed
and the spike is not locked forward,
fly approach at single-engine ap-
proach speed with idle power on the
affecied inlet.

If the forward bypass is open and the
spike is aft {(or free to move), duct
coliapse is not likely; however, to min-
imize the possiblity of compressor stalls,
avold using afterbarner and avoid full
military power. With IGVs cambered
{locked out), compressor stalls are un-
likely up to full military power.

L.and when practical.

Refueling is not recommended if the L
hydraulic system has failed; however, R
system pressure may be used for re~
fueling by moving the brake switch to
ALT STEER & BRARKE., Do not isave the
brake switch in ALT STEER & BRAKE
aftsr refueling.

WARNING

With both the L and R systems {ailed,
wheel brakes may not be available
and steering will not be available.
Ejection may be necessary if & suit-
able landing area cannot be reached,
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With the L system {ailed:

* 6. Brakes and antiskid - DRY/WET, ALT
STEER & BRAKE,

3 T
b CAUTION |

-4

Y

R hydraulic pressure may be lost also
if L system fluid loss is due to a
malfunction of the steering or
refieling system.

7. ¥ L HYD Pressure is insufficient to
lower the pear, compiete Gear
Emergency Extension procedure.

Allow additional time to jower the gear.

SECTION II

regain normal SAS damping capability in all
channels, as a hydraulic system failure is not
sensed directly by DAFICS. The signal gain
of the operating yaw servo is doubled auto-
matically by disengagement of the servo for
the failed hydraulic system.

It is necessary to recycle the operating roll
SAS servo to regain damping in roll. The
useable roll 5AS serve should not be reen-
gaged while banking, as roil coupling will
disturb control in the pitch axis. Refer to
Roli Axis Failures, this section.

‘ WARNING l

AN\ N

At least 90 seconds must be allowed if
Gear Emergency Extension, is required.

Do not air refue! or land with only
one roll SAS servo engaged.

* g, Retain drag chute after landing, if
practical, AOR B BYE LIGHT ON
Jettison the drag chute for directional NOTE
control, if required.
I subsonic, accomplish only * items.

A AND B HYDRAULIC SYSTEMS

The loss of either A or B hydraulic system
fluid quantity or pressure illuminates the
corresponding A or B HYD annunciator *1.
warning light. The A and B hydraulic pressure

gage will indicate complete failure of &
system. If the A or B hydraulic system fails, 2.
the control forces will not change. FEither
system will operate the control surfaces, but  ¥3.
at a slower rate and with some reduction in
available control at higher KEAS and Mach.
Alrspeed reduction with a single hydraulic
system is a precaution which allows for the
reduction in  available hinge moment
capability. The APW system stick pusher is
inoperative if the A system fails. Monitor
system operation closely and attempt to
determine if complete failure is imwminent.
Prepare for ejection prior to complete
failure.

If an A or B HYD warning light illuminates:

A and B hydraulic systems -Check for
normal pressure indication.

Begin normal descent.

Land as soon as possible,

A OR B HYDRAULIC SYSTEM FAILED

¥ an A or B hydraulic system fails, as
indicated by illumination of the A or B BYD
warning light and confirmed by indication of
the hydraulic pressure gage!:

NOTE

Bffect of System Loss om SAS H subsonic, accomplish only * items.

Manuai disengagement of the failed A or B

hydraulic system SAS servos is necessary to  *1.  Airspeed - 350 KEAS or less.

—
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SECTION I

CAUTION
Do not exceed 350 KEAS {subsonic or
supersonic) with only one A or B
hydraulic system operative. If either
system fails above this speed, reduce
airspeed immediately. Set Idle power
if transonic with higher KEAS,

L

*2. SAS ~ Affected servos off.

*3. Roll SAS - Cycle operating servo off,
then ON, if roll SAS desired.
The roll SAS may he left off, if desired,
to avaid pitch coupling.

4. Make normal descent at 350 RKEAS to

subsonic speed.

*5. Land as soon as possible.

A AND B HYDRADLIC SYSTEMS FAILED

1f both the A and B hydraulic systems fail as
indicated by illymination of the A EYD and B
HYD warning lights and confirmed by loss of
A and B hydraulic pressure and deteriorating
control effectiveness:

' Al.  Eject.
! WARNING |
All control will be lost if both the &
and B hydraulic systems f{ail.
FLIGHT CONTROL SYSTEM

b

y 4

AIRCRAFT CONTROL ABNORMAL

§f unusual aircraft control is encountersad:

1. A and B hydraulic systems - Check for
normal pressure indications.
' 2. Antopilot - Disengage and check control
A3. Electrical system - Check warning lights
' off and circuit breakers normal.
398 Chanpge 1
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NOTE

Do not pull and reset DAFICS com-
puter ac circuit breakers not already
out; otherwise, DAFICS wili detect
multiple computer/sensor power sup-
ply failures.

DAFICS Computers/SAS -~ Check caution
lights.

Ii failure has occurred, refer to DAFICS
Computer Failures and/or SAS Emer-

gency Operation, this section.

If unable to determine cause of malfunction:

5. Proceed at subsonic speeds (racom-
mended) and land when practical.
‘TRIM FALLTURES

Pitch, yaw or roll trim may fail inoperative
or may runaway. Runaway trim fa:lures in
pitch may occur at the slow rate (0.113%/sec)
if due to a runaway automatic trim motor, or
at fast vate {1,137 /sec} if due to a runaway
manual trim motor. A slow rate runaway
malfunction will be manifest by the need for
constant manual pitch trimming. A fast rate
runaway pitch trim will result in a moder
ately rapid change in pitch attitude or stick
forces. If the cause is a sticky manual pitch
trim switch, a rapid oseillation may develop
if the pilot applies corrective pitch trim
inputs. The possibility of manual trim run-
away can be minimized by manually cea-
tering the trim switch following each trim
apphcat:on. The runaway yaw trim rate is
0.90%/sec. The roll trim rate is .96%/sec.
Runaway yaw trim will be accompanied by
rudder pedal deflections as the surfaces
move. Rupaway pitch or roll trim will not be
accompanied by stick wovewsent with surface
movement.

If runaway trim is suspected:
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TRIGGER HOLD.

Depress the control stick trigger gwitch
to disengage the autopiot, pitch and yaw
trim, and to disable the APW stick
pusher. Keep the trigger depressed until
trim power switch is OFF.

Trim power switch - OFF,

Al manual and automatic trim are
incperative with the Trim Power switch
OFF.

When circamstances permit:

3. Reduce supersonic speed below 350

KEAS and Mach 2.5.
With runaway nose-~up trim:

4, Tramsfer fuel forward to reduce forward
stick requirement.

With runaway noge~down trim:

5. Do not transfer fuel aft of normal c.g.
limits in an attempt to reduce aft stick
reguirements,

6, Affected trim circait breaker(s) ~ Pull,
NOTE

The manual pitch and yaw trim
motors are powered from the same
circuit breaker.

Trim Malfunctions:

a. I runaway slow rate pitch trim -
Pull the AUTO PITCH trim cireuit
bregker.

b.  If rumaway hipgh rate pitch trim «~Poll
the PITCH AND YAW trim circuit
breaker.

¢. If runsway roll or yaw trim - Pull
the ROLL trits or PITCH AND YAW
wim circuit breaker.

SECTICN II

7. Trim power switch - ON,

With manual pitch {rim inoperative and auto-
trim available, engagement of the pitch auto-
pilot will gradually correct an out-of-pitch-
trim condition. This will relieve the pilot
from maintaining stick deflection to maintain
attitude. The pitch autopilot will not remain
engaged when the auto frim motor is inoper-
ative because DAFICS will disengage the
autopilot when autotrim does not follow
autopilot inputs.

I the trim malfunction is a rubaway in the
roll axig, right or left stick deflection will be
required for the rest of the flight, but stick
force will not be more than normally reguired
for the same amount of deflection. If the
malfunction was a runaway in the yvaw axis,
rudder pedal force will be required to main-
tain neutral rudder pedal position.

STABILITY AUGMENTATION SYSTEM (SAS

SAS disengagements may rosult from [failures
of: servols), muitiple sensors, multiple
DAFICS computer failures, or electrical
power fluctuations and failures. Disengage-
mant or loss of effectiveness may also occur
a5 a result of compiete or partial loss of A or
B system bydraulic power. Failure of SAS
sensors and servos is indicated hy llumi-
nation of the master caution light, the SAS
OUT annunciator caution light, and one or
more of the indicator lights on the SAS
control panel.

A steady YAW SENSOR light indicates a yaw
rate gyro failure. A flashing YAW SENSOR
light indicates failure of a lateral accelero~
metar. If both the yaw rate gyro and lateral
accelsrometer in the same yaw sensor fail,
that YAW SENSOR light will illuminate
steady. DAFICS provides analytical redun-
dancy for yaw rate, but not for lateral accel-
eration.

Ne SAS capability is lost as a result of a
single DAFICS computer failure, SAS sensor

redundancy is reduced in pitch and yaw by
any dual computer failure. Also, SAS channel
A is loat in pitch and yaw due f{o servo
disengagements if the A and M computers

E
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SECTION I

fail. S5AS chanpel B is lost in pitch and vaw
due to servo dinengagements if the B and M
computers fail, Al roll SASislostif A and B
computers fail. Refer to DAFICS Computer
Failures, this section.

AR SAS is disengaged if all three DAFICS
computers  fail, SAS is functionally
inoperative while DAFICS is in the ground
test mode (DA¥ICS preflight BIT TEST or
FAILL light lluminated steady).

WARNING

Only the master caution and the A,
B, and M CMPTR OUT lights illum«
inate if all three DAFICS computers
tail.

NOTE

Computer failures are indicated by
fllumination of the A, B, and/or M
CMPTR OUT annunciator caution
lights. SAS disengagement due to
multiple computer failures is not in-
dicated by lights on the SAS control
panel.

S5AS EMERGENCY OPERATION

When any SAS SERVO or SENSOR lght illum-
inates:

I, A and B hydraulic systems « Check for
sormal pressure indications.

If bydraulic pressure failure is indicated,
follow A or B Hydrasulic System Failed
procedure, this section.

A2. Electrical system - Check warning lights

off and circuit breakers normal,
RNOTE

Da not pull and reset DAFICS com-
puter ac circuit breakers not already
poppad; otherwise, DAFICS might
detect multiple computer/sensor
powsr supply failures,

3-100  Change 1

3.

Recyele appropriate SENSOR/SERVO lghts.

s

b.

Single sensor or servo failure:

For pitch or yaw S5AS, press any
recycle light (A, B, or M
SENSOR/SERVO light-switch} in
that axis. For roll SAS, cycle either
A or B ROLL channel engage switch
off, then ON. If the malfunction
was a4 trangient condition, the
sensor/servo monitor will reset,

Multiple sensor fallures in one axis:

Multiple lateral accelerometer
failures {flashing A, B, and M YAW
SENSOR lghts! cannot be reset.

If more than one SAS rate-gyro fails
in the pitch or yaw axis, press any
recycle lHght {A, B, or M
SENSOR/SERVC light-switch} in
that axis. Pressing a recyele light
resets only one sensor. The DAFICS
computers determine which sensor
resets regardless of which recycle
light is pressed. If the malfunction
was a transient condition, a sensor
will reset. If no SENSOR light
extinguishes, press a recycle light
again to attempt reset of another
sensor. After one sensor resets {one
SENSOR light extinguishes),
DAFICS will not allow reset of
ancther sensor in the same axis antil
the pilot pulses the aircraft in both
directions In that axis to assurs that
the sensor is tracking,

If both roll SAS sansors fail, cycle
either A or B ROLL channe! engage
switch off, then ON. Cycling an

engage switch resets only one
sensor.  The DAFICS computers
determine which sensor resats

regardiess of which switch is cycled,
If the wmalfunction was a transiant
condition, a sensor will resst, Since
one sensor is still failed, the ROLIL
SENSOR lght remains illuminated.
The pilot must pulse the airplape in
roll to determine if a sensor has
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reset, 1f a sensor resets, DAFICS
will not allow reset of the other roll
sensor until the pilot rolls the
sircraft both left and right to assure
that the seasor is tracking,

If more than one rate-gyro SAS
sensgr fails in an axis, DAFICS
compares the first sensor reset in
that axis to analytical redundancy
{ANR).  Therefore, recycling of
multiple sensor failures in an axis is
only possible when the attitude
source {ANS or INS) selected by the
piiot's ATT REF SELECT switch is
relizable.

¢. Dual servo failure in one axis:

For dual SAS servo failures in the
pitch or yaw axis, press any recycie
light (A, B, or M SENSOR/SERVO
light-switch) in that axis. Pressing a
recycle light once resels servos in
only one channel. The DAFICS
computers determine which servos
reset regardless of which recycle
Yight is pressed. Press a recycle light
again to reset the servos in the other
channel. If the malfunetion was &
transient condition, both servo
monitors will reset.

For dual roll SAS serve failure,
cycling either A or B ROLL channel
engage switch off, then ON
reengages servos in both channels,

4. Pulse the aircraft in the appropriate axis.

Pulsing the aircraft checks for a dead or
sticking semsor. Although this check is

Change 1
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desirable, it is not conciusive. If the
SENSOR/SERVO light remains extin-
guizhed, assume no failure. If the light
reillyminates during movement (active
trip) or will not recycle ipassive trip),
assutne a failure,

Pulse the aircraft both directions in the
appropriate axis, i.e. generate up and
down movement after resets in pitch,
left and right movement (with rudder)
after resets in yaw, and left and right
roll rates after resets in roll.

NOTE

Consider that ne failure exists if
afl pitch, vaw, and roll recycle
lights extinguish., Normal opera-
tion of the recycle lights is
verified by depressing the SAS
LITE TEST button.

8. For multiple sensor failures in the same
axis, repeat steps 3 and 4 as required.

With multiple rate-gyro failures, after
one sensor resets, DAFICS will not allow
reset of angther sensor in the same axis
until the pilot pulses the aircraft in both
directions in that axis to assure that the
sensor is teacking.

If the A, B, and/or M CMPTR OUT, the 2
PTA CHAN OQUT or the ANR (flashing
DAFICS PREFLIGHT BIT FAIL light} caution
Hghts illuminate, refer to the appropriate
procedure.

The SAS Warning Lights charts, Figure 3-14,
fllustrate the probhable causes of {failure,
indications, remaining capabilities, pro-
cedures and Hmits which apply after channel
disengagement.

3-100A/{3-100B Blank}
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A SENSOR | i
N s 2222 |
SEELTOR A
A V]
Recyche Lighis B SEIVG i
i [ S0 } L | s | W22 %
Qperatle SENSOR %
haonels § PAHuRs | Traviilizs ABE A B Ao B "8 8 AL AL S
Operadie SERVD
Chenneis J FARURES m 3 A o
ACTION: Cheex Then H serwe tight remains on, [
Hydro Press turn Failed servo off. M
'{:}' Einclrical Sys i pitch s Failed while supersoh i
Then iry to press Hghts off. towe £, g, Torwars, @
NOTE 1 wamout snanytical redundancy: ) :
a, Treat the toss of one sensor 3s 2 Servo fallure couples with dual comter feliure m
Yfiret™ condition SAS faiture, can resit in “second” condition SAS faliure,
5. Two senior failures will result in 3 Dual senser faliute coupied with duat computer
“sermnd" cordition. SAS failure, falture can resuit in “second® condition SAS fadiure, NOKE
¢, A sensor fzityre coupied with dual
coetguetnr faitare can resolt in
“second” condition SAS fatlure.
LIMITS: for Single Sarw, Single Max Syperonic speed:  Maeh 3,5, 400 KEAS, Hutermediate Altitude profite recommended for
Senwr wic ANR, o Duat truise unti below 350 KEAS, Avoid high-taink Barns H practical,
Sensor Faiiure iand when practical .
LIRITS:  For Duai Channel Out Max Suger sonic Speed:  Mach 2.8 B0 XIAS SUNSONIC ¢, G, Timitg requirmd
L SECOND CONDETION'S Syhsnnic Gperstion recommentdsd
Land whan practical
ALL SENSORISERVE FAILIRES
[ Yaonn [ il ) [ 1:1 ] ] i EE
ik T Y N | i— i 3
Recycie Lights ! —— 1 ; ;
[Hzzminatso
Sty I i 1 | 1 f
neecr R T oo oo
Operable SENSDR P A b B OR NOME
channais ] FAILURES m A AND B OR NOME A AND B OR NOME AND B
perable ] SRVO . . -
Chanrels § SAILURES g A OR HOKE % OR NONE NONE
ACTION: Check Then: 11 serve fightist stay on:
Hydro Press
'O Eiecteicat Sys Jurn off {ailed stzw Swich and Yecycle
Then try to reset (Either 2o gond serve swileh,
Engmge Switch off and OK) . .
Ef gacond failyre is Jetectnd by 055 of
danping, dimngige emaining serw arikh,
HLT ] S Single servo not to be ysed during refueiing * Senve light indicstion does aot change for & second serve failure,
or landings boths roli Servns disengdie with first seavo friture. A subseguent
Single or Duat failsire in the re-sngaged good channel wili neither divengage the
Chaanel Gut Ho restriction on operatinn withou! roil SAS servo mor Hhuminate the senvo light s that channel,

*= |Humingtion of both $&rvo fights results trom intentionai
gleengaoement of both channal, or in intrequent occasions
when system comparison of servos 2@int! mode goes not
yield a positive lgentidication of the serw which has fiied,

Figure 3-14 (Sheet 1 of 2)

. {1 .

CROWN PROGRAM
4

Change 1

FIT2 W0}

3-8l

;
/

srs7/.



""”

/
/

f
§ ¥

b 5% S % % B

SECTION I

S$AS WARNING LIGHTS CEART

YAW RX15 RATE-GYROYSERYD FAKLURES

Then ry ta press fights HFF

by symmatric w5k of RESTART gwitches,

4 SERSOR ST Al L] 1
Aacrion i | BEEEESE e
SENG L | QR I LLAAY,
Recytie Lights B ‘E%OQH } " | i
{ieminatod , F
l M_SENSOK il m EZZZZZZ ::q
Stenty | -
Operable SENSCR )
Channels S FRILUSES W ABE ALB A4l ALB
Oparasie SERVO NONE
Shanneis J FAILJRES m & A
ACTION: Chack Then: M servo Jight remaing on, ]
O Hoydrn Presy turo tgiled servo OFF, i
flectrical 5ys 11 Doth yaw servos [aited wrile ¢ cruise, Sacel

i
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. L L
NOYE | without anatyticat redundancy:
2. frez the loss of ane sensor 35 2 2 Sorvofaliure coupied with dual computer taliure
“Tirst" conditian SAS tailtre, can result s "second” condition SAS faliure. NONE
. Twa senscr faliures witt resiit in 3 Dust sensor faliuve couisd With dual Comgutsr
“yecond” conditian A5 (ailure. teliure car: sesult in “second condition SAS fallure.
¢, A sensor failure coupled with duat
computer faiture can resuit in
"wecond” conditien SAS fwiture.
LimItS:  For Single Serw, Single Mo Suprsenic speed:  Macn 3,8, B KEAS, tntermediste Aftiiude profile ercominendad for
Sensor wio ANR, or Dual cruise ants elow ISOKEAS, Awid high-sank tarns H praciics.
Senmr Fatlure Lang witen praciicsl,
£IMiTS:  For Duast Channel Oul Max Supsrionic spesd:  Macn 2.9, 350KEAS  Subsenic c.g. %ﬂnm reqUiTe]
*SECOND CONDEVEON") Subsonic Operation recomimnded
Land when practical
VAW AXLS LATERAL ACCELEROMETER FAILLRES
P BT AN, m "W
FUNCTION
SELECTOR o P -
i SERGen ST, T | BT | 2B
fcycle Lights
Fhiminutel r r ) ,
Fiashi ,
e ) | 1 z | A | e Rz | [,
ODperable ™} SENSOR r
Chaonets | FAILURES YIS D ALE ALE ALB NONE NONE NONE
ACTION:  Check Ten: M lightis] stay 0N
,{} Hylrn Press Land whes pTEctitH.
Electrical Sys For compurts yaw mis fatlure whie gt crulss,
Then tey to press Jights off. decai by symmetri¢ use of RESTART switches,
NOTE
1 3 2 lateral pccelerometer ang YAW 7 Sensos fallere coupled with duai computer
i qec fadt in fhe same sensor, faiteres cin result in "second™ condition
the YAW sensor Hight witl {uminate SAS fallure.
Stiady,
LIMITS:  For Dual Chaaned Dt Max Sugersnic Speed:  Mach 2.0, 350REAS Subsoni ¢.g Hmits requiret
" SECOND CONDITION™ Subasnic Jperation rechmmrted
Land whae deactics
FHR- L0
Figure 3-14 (Sheet 2 of 2}
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PITCH OR YAW AXIS "FIRST®
CONDITION FAILURE

A "first" condition failure exists after the
SAS Emerpency Operation procedurs has
been accomplished and either an A or B SAS
servo is inoperative in the pitch and/or yaw
axis. "First™ condition failure limitations are
also observed for: dual pitch sensor or dual
yaw rate gyro failures; and single pitch sen-
sor or single yaw rate gyro failure with ANR
failure (DAFICS Preflight BIT red FAIL light
flashing).

Sermors

There is no combination of pitch or yaw
sensor failures that can fail only one channel
in either axis. Both SAS channels operate if
one sensor is available in that axis. WNo SAS
channel is lost in piteh or yaw as aresuitof a
single sensor failure; however, "first” con-
ditlon failure limitations should be observed
for single pitch sensor or yaw-rate gyro fail-
ure with ANR failure. If analytical redun-
dancy is operative, no pitch or yaw SAS
channel is lost if two pitch sensors or two
yaw rate gyros are lost; howaver, "first”
condition failure limitations should be obser-
ved for dual pitch sensor or dual yaw rate
gyro faijures.

Servom

A "first" condition failure exists after the
SAS Emergency Operation procedurs has
been accomplished and one servo light re-
mains on {A PITCH SERVQ, B PITCH SERVO,
A YAW SERVO, or B YAW SERVO) or one
servo light remains on in each axis {any
combination of one PITCH SERVO and one
YAW SERVO lightl. Aircraft flight charact~
eristics do not change as a result of a failure
or combination of faflures which leaves one A
or B servo operating in each axis,

Computers

No SAS capability is lost as a result of a
single computer failure. BSAS chammel A is
lost in piteh and yaw due to servo disengage-
ment if the A and M computers fail. SAS
channe]l B is lost in pitch and yaw due to

SECTION I

servo disengagement if the B and M com-
puters fail,

ROTE

Computer {ailures are indicated by
llumination of the A, B, and/for M
CMPTR OUT annunciator caution
lights. SAS disengagement due to
multiple computer failures is not in-
dicated by lights on the SAS control
panel.

Appropriate SAS emergency procedures are
incorporated in multiple computer Ffailure
procedures. Refer to DAFICS Computer
Failures, this section,

PITCH OR YAW AXIS "FIRST™ CONDITION
FAILURE PROCEDURE

This procedure is only initiated after the SAS
Emergency Operation procedure is complete,

NOTE

1f subsonic, accomplish only * items.

Sensor

No action is required for a single sensor
failure in the pitch and/or yaw axis (A PITCH
SENSOR, B PITCH SENSOR, M PITCH
SENSOR, A YAW SENSOR, B YAW SENSOR,
or M YAW SENSOR light or any combination
of one PITCH SENSOR lght and one YAW
SENSOR Eght] unless ANR failure is also
indicated, No¢ action is regquired for two
sensor lights in the yaw axis if one light iz a
yaw rate gyro {steady) and the other is a
lateral accslerometer {fiashing} unless ANR
failure is also indicated,

Servo, Daal Pitch Sensor or [ual Yaw
Rate Gyro, Single Pitch Sensor

With ANR Failure, or Single Yaw
Rate Gyro With ANR Falluare

When A PITCH, B PITCH, A YAWor B YAW
SERVO light is on; one PITCH SERVO and
cne YAW SERVQ lght is on; dual PITCH
SENSOR lights or steady dual YAW SENSOR
lights are on; a single PITCH SENSOR light is

Change 1 3-103
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’ MINIMUM RECOMMENDED SUBSONIC AIRSPEED WITH PITCH SAS INOPERATIVE

o SENIOR CROWN FROGRAM
71A-1

CL = 0.46
{10° ANGLE OF ATTACK — SUBSONIC
AWAY FROM GROUND EFFECT)

"D . PR P L B E e

138

120 ——s

110

2

GROSS WEIGHT — 1000 1.8

Refer to Section V for listing of airpeed restrictions.

Figure 3-15
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on with ANR failure; or a single steady YAW
SENSOR light is on with ANR failure:

1. Maximum supersonic speed - Mach 3.0,
400 KEAS,

Intermediate  Altitude profile is
recommended for crulse until helow 350

REAS, Avoid bigh-bank turns if
practical.

* 2, For serve failure, failed servo switch -
Off.

* 3. For fimt cunditim pitch :ﬂilwgf GG, -
Forward of 24% for continued supersonic
operation; forward of 22% for subsonic
operation.

* 4. Land when practical.

NOTE

With dual PITCH SENSOR lights or
dual steady YAW SENSOR lights,
changing the position of the pilot's
attitude reference switch will not ill~
uminate an ANR light or SENSOR
light but wil!l momentarily disengage
all SAS in that awis until analytical
redundancy is restored,

PITCH OR YAW AXIS “SECOND”
CONDITION FAILURE

A "second” condition fallure mxists when both
SAS servos disengage in the same axis,

Pitch SAS Disengaged Characteristics

Normally, pitch SAS opposes pitch rates that
result from control stick inputs, Without
pitch SAS, the aircraft piteh rate and load
factor response to 2 pilot imput is greater
than the response to the same stick move-
ment or stick force when pitch SAS s
operating. With pitch SAS off, longitudinal
overcontral is lLkely, particularly at high
Mach {where static margin is Jow and normal
piteh SAS gain is highl., Observance of
‘second" faliure lmits is requifed, and de-
acent to subsonic speed is recommended when
practical, Alr refueling and landing may
present difficuities in maintaining precise

—
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SECTION T

attitude control. With S5AS off, divergent
speed and attitude tendencies occur slowly
enough to be controllable. Stability improves
when the <., is moved forward {see Stability
Characteristics, Sec. VB, Minimum airspeed
at or above normal pattern speeds (i.e. angle
of attack at or below 10%) is recommended
unti! landing. See Figure 3-15,

Pitch Sepsors

Due to analytical redundancy models in the
DAFICS computers, neither pitch SAS
channel is lost until all three pitch sensors
fail, or two pitch semsors and analytical
redundancy fail. These triple fallures wil}
cause the A, B, and M PITCH SENSOR light=
to Hluminste and both pitch SAS channels to
disengage. In this case, the pitch servo Hghts
on the SAS control panel will not iluminate.

Pitch Sexrvos

A fallure of both pitch serves {A PITCH
SERVO and B PITCH SERVO lights on} will
cause both pitch SAS channels to disengage,

Yaw SAS Dhenm Characteristies

At bigh Mach, neutral to slightly positive
atability exists and there is little damping of
yaw oscillations after they commence.
Above Mach 2.8, autotuatic scheduling of the
intets may induce neutrally damped
directional osciliations. Directional and roll
control could become difficult {as a result of
large bank angles generated by yawing
motion) if an unstart or flameout occurs
above Mach 2.9, Pilot rudder inputs wsually
aggravate this condition. These canditions
could also result in excessive rudder surface
loads ahove 400 KEAS. Use of both restart
switches is recommended while decelerating
to avold asymmetric nacelle drag or unstarts.

Yaw Sensors

Due to yaw rate analytical redundancy
models in the DAFICS computers, neither
yaw S5AS channel is lost until &l three vaw
rate gyros fail or two yaw rate gyros and
anaiytical redundancy fail. These triple fail-
ures will cause the A, B, and M YAW

Change 1  3-105
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SENSOR lights to illuminate steady and both
yaw SAS channels to disengage. DBecause
analytical redundancy is not provided for
lateral accelerometers, the [ajlure of any
two lateral accelerometers will cause the A,
B, and M YAW SENSOR lights to illuminate
flashing and both yaw channels to disengage.
In either case, the YAW SERVO lights on the
SAS control panel will not illuminate.

Yaw Servos

Fallure of both yaw servos {A YAW SERVO
and B YAW SERVO lights on} will cause both
yaw SAS channels to disengage.

Computers

If all three DAFICS computers fail, sll SAS
channels will disengage, In this case, all SAS
capability is lost and the A CMPTR OUT, B
CMPTR QUT apnd M CMPTR OUT ammunci-
ator Hghts Hhuminate., SAS disengagement
will not be indicated by lights on the SAS
control panel. Refer to the A, B, and M
Computers Out procedure, this section, which
incorporates appropriate SAS emergency act-
ions.

If two DAFICS computers are inoperative,
SAS redundancy is degraded. The loss of »
servo or sensor in combination with a dual
computer fajlure may result in a "second”
condition SAS fajlure.  Appropriate S5AS
emergency procedures are incorporated in
comptter-out procedures. Refer to A and B,
{A and M} or {B and M) Computers Out pro-
cedure 35 appropriate,

PITCE OR YAW AXIS "SECOND®

CONRDITION FAILLURE PROCEDURE

When triple PITCH SENSOR, triple YAW

SENSOR (steady or flashing), both PITCH

SERVO, or both YAW SERVO lights are on:
NOTE

I subsonic, accomplish only * items.

3-106 Change 1
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The maximum supersonic speed restrictions

are 350 KEAS and Mach 2.0, Subszonic
operation is recommended,
1. Restarts ON simultaneously.

The throttle restart switch will

expeditiously put both inlets in restart.

t WARNING I

If the L and/or R SPIKE 50L de
circuit breaker(s) are open, the res-
pective spike will move only I3
inches forward of the auto inlet
scheduls when restart ON is selected
or the throttle restart switch is set
to the aft position. Without SPIKE
SOL power, the first detent {center
position} of the throttle restart
switch for the respective inlet is
inoperative.  Without SPIXE SOL
power, if manual spike is selected, all
normal restart capability for the
respective inlet is lost.

2. Maintain 350 KEAS.

3. Aft bypass - CLOSE.

Above Mach 2.5:

4. ‘Throttles - T20°C EGT to Military,
5. 1GV switches - LOCKOUT,

6, C.G.~Forward of 22%.

At Mach 2.5:

7. Throttles - Set 6500 rpm.

To cruise at Mach 2.0t
8. Restart switches - Off,

9. Aft bypass controls ~ Normal schedule,

IIO. Throttles - As required.

L3
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At Mach 2.0, to continue deceleration: 12. Resume normal checklist procedures. ‘
*11. C.G. -~ Forward of 20%., * 13. Land when practical.
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ROLL AXIS FAILURES

With one ROLL SERVO failed, some un-
desirable cross-coupling may occur during
single roll SAS channel operatiom, parti-
cularly during turns. This appears as small
amplitude oscillations in the pitch and yaw
axes. Roll coupling occurs because the A and
B roll SAS servos only operate through their
left and right side elevons. With the "A" roll
serve off, for example, the "B" servo only
supplies stability sugmentation through the
right side elevons, However, the pitch axis
5AS channel which remains will continue to
operate through the elevons on bath sides of
the aircraft. A disturbance in the roll axis
which is resisted by the B roll SAS serve
results in a nose-up or nose-down pitch signal
to the right side elevons. There is no
balancing roll signal to the left side elevons
if the A roll S5AS servo is off, and a pitch
transient is introduced. When this happens,
the pitch SAS will immediately resist any
disturbance in the longitudinal axis which is
iztroduced by the right side elevons. It
reacts against the roll SAS command, and
deflects the elevons on both sides toward the
opposite direction. The result is a pitch
transient in the opposite direction to that of
the original roll SAS input. The magnitude of
the transient and the number of resultant
transients depends largely on the strength of
the original disturbance,

Roll coupling can occur in wings-level or
turning flight, The effect is not unduly
hazardous unless compounded by other ab-
norztal or emergency situations - - such as an
unstart. Therefore, the usable roll SAS serve
can be reengaged when level, if desired, and
autopilot AUTO NAV can be engaged, As a
precaution, the roli SAS can be disengaged
before turns.

Scheduled activity may be continued for the
remainder of the flight with a single roll SAS
chapnel operating. The roll autopilot may be
engaged and AUTO NAV used as desired.

WARNING

Do not air refuel or land with only
one roll SAS servo engaged,

. o
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SECTION I

NOTE

¢  Operation with both roll chan-
nels disengaged is permitted
without limitation,

o With an engine failure at low
speed or while reducing airspeed,
losa of hydraulic power from the
windmilling engine may cause
failure of that roll SAS channei
and simultaneous automatic dis-
engagement cof the other roll
channel,

Use of Roll SAS for Single-Engine Landing

To avoid changes in pitch control charac-
teristics at a critical time during single-
engine landings, make the approach and
landing with all roll SAS off, With both
roll channels off, roll response is increased
and the airplane feels lighter in roll.
Thereiore, the roll channels should be turned
off early enough to allow the pilot to become
accustomed to the new feel prior to landing.

Roll SAS Failure at High Speed

A second roll SAS failure while at high speed
will probably be indicated by loss of roli
damyping or possibly illumination of hoth roil
servo lights,

Loss of ANR {DAFICS Preflight BIT light
flashing red} with a single roll sensor failure
causes loss of all roll SAS.

Operation with Roll SAS Dissngaged

Faflure or intentional disengagement of both
roll SAS channels is expected to increase
pilot fatigue, reduce mission effectiveness,
and wili disablie the roll autopilot and AUTO
NAV; however, no hazard to safety should
result and there are no flight restrictions for
continuved operation.
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ROLL S5AS FAILURE PROCEDURE

This procedurs is only initiated after the SAS
Emergency Operation procedure is compiete.

NOTE
With A and B CMPTR OUT lights
fluminated, roll A & B SENSOR and
SERVO lights and roll A & B channels
are inoperative,
With A cr B ROLL SERVO light liuminated:
1. A and B roll serve switches - Off.
2. Operative roll servo switch - ON.
A SERVO failed, engage channel B,
grSERVO failad, engage channel A.
With both ROLL SERVO lights illuminated:
3. A and B roll servo switches - Off.
4. A roll servo switch « ON,
1f a hard~over obtained or if no improvement:
5. A roll servo switch - Off,
6. B roll servo awitch - ON,
If a hard-over obiained or if no improvement:
7. A and B roll servo switches - Off,
For ROLL SENSCR light iiluminated:
8, Check for normal roll damping.
If normal, a single ROLL SENSOR has
failed. Single sensor failure will not
disengage or degrade roll SAS.
1f abnormal:
. A and B roll SAS serve switches ~ Off,

Both ROLL SENSORS have failed and
both roll SAS servos have disengaged.

3-108 el N
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With ROLL SENSOR light illuminated amd
ANR failure (DAFICS Preflight BIT light
flashing):

10, A and B roll SAS servo switches ~ Off,

Roll SAS cannnt operate on one sensor
unless ANR is available,

ANALYTICAL REDUNDANCY FAILURE

1f the BIT FAIL light {liuminates flashing,
analytical redundancy for pitch, roll, and/for
yaw SAS sensors has failed. DAFICS fails
ANR if pitch, yaw, or rofl rates derived from
movement of the inertial platform selected
by the pilot (ANS or INS) do not compare
with SAS rate gyros in an axis when two S5AS
rate gyros are operating in that axis, In
effect, the two rate gyros are voting out the
inertial platform. Because a platform error
may be present, the PVD is inhibited when
ANR failure iz indicated.

Without analytical redundancy, two sensor
failures in the pitch and the yaw axis and a
singie sensor failure in the roll axis will
result in loss of all $AS in that axis ("second"
condition SAS failure).

A teansient Iailure of analytical redundancy
may be cleared by cycling the ATT REF
SELECT switch, If the BIT FAIL light con-
tinues to f{lash after cycling the ATT REF
SELECT switch, the selected attitude refer
ence may e marginally degraded or unreli~
able. Analytical redundancy for SAS may be
regained by setting the ATT REF SELECT
switch to the opposite source, if desired.

ANALYTICAL REDUNDANCY FAILURE
PROCEDURE

1f the BIT FAIL light lluminates flashing:

jndicators and annunciator

lights - Check.

Check attitude indicators and the annun-
ciator panel caution lights {ANS
REFANS REF].
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2. ATT REF SELECT switch ~ Cycle.

Cycling the switch to the other attitude
source and back will recycle a transient
failure.

1f the BIT FAIL light continues to flash:

3. ATT REF SELECT switch - Select other
attitude source, if desired.

AVTOPILOT FAILURE

If the pitch axis and/or the roll axis of the
autopilot will not engage, the ATT REF
SELECT switch must be cycled to reset the
DAFICS software; otherwise, the autopilot
cannot be reengaged.

If the autopilot will not engage:

Al

Attitude indicators and annunclator
lights ~ Check.

Check attitude indicators and the annun-
ciator panel caution lghts {ANS
REF/INS REF.

2. ATT REF SELECT switch -~ Cycle.
Cycling the switch to the other attitude
source and back will reset the DAFICS
software and permit reengagement.

3. Autopilot - Engage.
DAFICS COMPUTER FAILURES

The A CMPTR OUT, B CMPITR OUT, and M
CMPTR OUT caution lights on the pilot's
annunciator panel indicate DAFICS computer
failyres, To reset a computer, momentarily
position the correaponding CMPTR RESET
switch up and release it, The up position
interrupts power to the computer. Releasing
the switch restores power and reinitiates
computer self-test; the computer will not
reset if 3 fault is detected,

Report all computer failures even if reset was
succeassiul,

Az
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SECTION I

SINGLE COMPUYER QUT

If the A or B OMPTR OUT annunciator
caution light itlluminates, computer system
redundancy is lost; however, no DAFICS sys-
tems are degraded.

With A, B, or M DAFICSE computer failed, the
forward bypaas door duct pressure ratio
{DPR} schedule for automatic inlet operation
is biased alightly lower on both inlets, The
lower DPR scheduie causes the forward
bypass doors to open slightly and provides
increased margin from unstart. The DPR
schedule returns to normal if the computer
resets.

H the M CMPTR OUT annunciator caution
light illuminates, M PTA inputs are iost and
the beta (sideslip) value will go to zero. Auto
inlet scheduling will not be biased for sideslip
and unstarts are likely if the aircraft is
yawed. Also, the computer input to the CIP
barber pole is disabled and the reference
needle displays zero. Altitude change is
disabled and IFF MODE C will continue to
report the altitude at the time of failure.
TAS to the Pllot’'s & RS50's map projector
sutomatic map rate at the time of failure
will continue to be used. UAFICS related
signals to the DMRS are disabied. The alti-
tude and TAS values at the time of failure
will continue to be sent to the ANS and
affects the foliowing!

1) DEAD RECKON MODE {TAS5 to ANS
computer}),

2} NAV V/H source (altitude from ANS to
V/H),

3} RADAR ALTITUDE (altitude from ANS
to CAPRE SLRL

s e Computer Out Procedure

If the A or B or M CMPTR OUT caution light

livminates:

1.  Appropriate CMPTR RESET awitch -
Reset,

If an A or B CMPTR OUT light remains
Huminated, no further action is required,

I M CMPTR OUT caution light remains
illuminated:

Use manual map rate.

Change 1 3+109
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SECTION T

@ V/H SOURCE selector switch ~ VWSGT
or MAN.

@ IFF MODE C switch - OUT.

A AND B COMPUTERS OUT, M COMPUTER
OPERATIVE

If only the A and B CMPTR OUT lights
Hluminate, only the M computer is operating,
If the A or B computer camnot be reset,
revert to use of pitot-static instruments, If
A and B CMPTR OUT caution lights
illuminate, both inlets revert to restart
unless in manual control. Use the Schedule
For Manual Inlet Control, Figure 3-5, for
supersonic cruise & descent, and subsonic
cperation. Refer to Figure 3-16 for the list
of operative equipment.

NOTE

The following are inoperative if only
the M computer remains,

o TDI {{front and rear)

s Auto Iniet

e PITCH & YAW A SENSOR
cautien lights

s ROLL A & B SENSOR & SERVO
caution lights

» TROLL A & B engage switches

e AP panel controls and
indicators

« APW & High Alpha Warning
System

. AQA Indicator

¢ KEAS Warning System

s SURFACE LIMITER annunciator
Jight

NOTE
Since each PTA enly sends
information to  its  respective

computer, only one PTA remains
when twe computers are dut.

3-110
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A and B Computers Out Procedure

NOTE
if subsonic, accomplish only * Items.

If the A and B CMPTR OUT lights illuminate
{M CMPTR OUT not illuminated):

* i, A CMPTR RESET switch ~ Reset,

* 2. B CMPTR RESET switch - Reset.

If at least one computer resets, no further
action is reguired.

If both the A and B CMPTR QUT lghts
remain flluminated:

* 3, Use pitot-static instruments.

4., Use the Schedule ¥or Manual Inlet Con-
trol, Figure 3-5,

25 A and B ROLL servo switches - Off,

* 6. APW switch - OFF,
If aircraft control difficulties are encoun-
tered:
¥ 7. Complete the 5AS5 Emergency Operation
procedure.

1f aireraft control does not improves

* 8. Complete the Pitch or

*Second” Failure procedure,

Yaw Axis

With A and B cormputers failed, Pitch A
and Yaw A sensors are not available;
bowever, the respective sensor indicator
lights on the SAS control panel do not
flluminate, Fallure of Pitch B and M
sensor, or failure of analytical
redundancy plus Pitch B or M sensor
results in loss of all pitch SAS. Failure
of Yaw B and M rate-gyro, failure of
analytical redundancy plus Yaw B or M
rate~gyro, or fafilure of Yaw B or M
lateral~accelerometer results in loss of
all yaw SAS,

e
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(A AND MI OR {B AND M)
COMPUTERS OUT

1f only the {A and M) or (B and M) CMPTR
OUT eannunciator panel lights illuminate,
most DAFICS functions will remain
operating. Aircraft control and performance
will not be degraded under this condition;
however, either A or B Pitch and Yaw SAS
will be inoperative. Although the single
operative computer is capable of driving the
DAFICS system, there is no longer protection
for erroneous outputs from the system. The
APW stick pusher is disabled.

The forward bypass door duct pressure ratio
{DPR]} schedule for automatic inlet operation
is biased slightly lower on both inlets, The
lower DPR schedule causes the forward
bypass doors to open slightly and provides
increased margin from unstart. The DPR
schedule returns to normal if both computers
resst.

NOTE
Since each PTA only sends
information $o  its  respective

computer, only one PTA remains
when two computers are out.

The TODPs may be inaccurate and inlet
unstarts could occur above Mach 1.6, if the
operating  computer/PTA ia  supplying
unreliable information, See Single Computer
Out, this section, for additional egquipment
disabled due to M computer out,

{A snd M) or (B and M} Computers Out
Procedure

NOTE
I subsonic, accomplish only * items.

1f only the (A and M) or {B and M} CMPTR
OUT lights Mluminate:

* 1. AorB CMPTR RESET switch ~ Reset,
Attempt to reset the failed computer,
* i, M CMPTR RESET switch - Reset.

If the M computer resets and only the A or B
computer cannot be reset, no further action
is required. If only the M computer cannot

E— e

SECTION TI

be reset, complete Single Computer OQut
procedure, this section.

1f both the {A and M} or (B and M} CMPTR
QUT lights remain flluminated:

3. Maximum supersonic speed - Mach 3.0,
400 KEAS.

Intermediate Altitude  profile is
recommended for cruise until below 350
KEAS., Aweid high-bank turns if
practical.
* 4, Falled pitch and yaw servo switches ~
Off.

a, If the A and M computers fail, pitch
A and yaw A servos are inoperative.

Also, the following SENSOR/SERVO
lights are inoperative:

s M PITCH SENSOR light

e« MYAW SENSOR light

& A PITCH SERVO light

& A YAW SERVO light

b, I the B and M computers fail, pitch
B and yaw B servos are inoperative.

Also, the following SENSOR/SERVO
Yights are inoperative:

B PITCH SENSOCR light

B YAW SENSOR light

B PITCH SERVO light

B YAW SERVO light

888

NOTE

Roll SAS is not degraded with either
{A and M} or {8 and M) computer
fallures,

*hs.

Tse manual map rate.

V/H SOURCE selector switch VHSGT or
MAN

IFF MODE C switch - OUT.

* 8. Land when practical.

* 9, C.G. -~ Forward of 24% for continued
supersonic operation; forward of 22% for
subsonic operation.

* 0. Check TDI against airspeed and
altimeter,
Change 1  3-111
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SECTION 11

1f TDI inaccurate {steps 11, 12, and 13):

*]1, TUaa pitot-static instruments.
*12. Autopilot - Off.
%13, AUTQO PITCH TRIM ac c/b « Pull.
H inlets unstart repeatedly or schedule
abnormalliy:
14. Uae the schedule for Manual Inlet
Control.
¥ aircrait control difficulties are encoun~
tered:
*15, Complete the SAS Emergency Operation

procedure,

If afrcraft control does not improve:

*16.

3-112

Complete the Pitch or Yaw Axis
*Second” Condition Failure procedure.

With A and M computers failed, Pitch M
and Yaw M aensors are not available and
Pitch A and Yaw A servos are
inoperative; however, the respective
sexsor and servo indicator lights on the
SAS control panel do pot illuminate.
Failure of Pitch A and B sensors, failure
of analytical redundancy plus Pitch A or
B sensor, or failure of Pitch B serve
resuits in loss of sl pitch SAS. Fallure
of Yaw A and B rate-gyros, {ailure of
analytical redundancy plus Yaw A or B
rate-gyro, failure of Yaw A or B lateral-
accelerometer or failure of Yaw B servo
results in loss of all yaw SAS,

With B and M computers failed, Pitch B
ant Yaw B sensors are not available and
Pitech B and Yaw B servos are
inoperative; however, the respective
sensor and servo indicator lights on the
SAS control panel do not illuminate.
Failure of Pitch A and M sensom, failure
of analytical redundancy plus Pitch A or
M sensor, or fallure of Pitch A servo
results in loss of all piteh SAS. Failure
of Yaw A and M rate-gyros, failure of
anralytical redundaney plus Yaw A or M

oL L4
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rate-gyro, failure of Yaw A or M lateral-
or failure of VYaw A

accelerometer,
servo results in loss of all yaw SAS,

A, B AND M COMPUTERS OUT

1f the A, B, and M CMPTR OUT caution
lghts ﬂluminate, both inlets revert to restart
Vse pitot-static

unless in manual control.
instruments.

NOTE

The {ollowing systems or items are
inoperative if all three DAFICS
computers fail.

TDI {front and rear)

Auto Inlet

Manual Inlet {if M computer
foses A and € or B and C phase
power}

SAS

Autopiiot

Mach Trim

APW & High Alpha Warning

AOA Indicator

EEAS Warning

CIF Barber Pole

IFF Mode C

Automatic Map Rate

Altitude from ANS (o V/H and
RADAR

TAS to ANS

MRS (DAFICS related portions)
All warning, caution, and
condition lights on the main
annunciator panel and systewm

LI N

panels, associated with the
abave systems, will not
Muminate,

¢ SURFACE LIMITER annunciator
panel light will not iluminate.

l WAHRNING l

Only A, B, and M CMPTR OUT lights
fliuminate if all three DAFICS
computers fail.

—
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EQUIPMENT AVAILABLE WITH DAFICS COMPUTERIS) OUT

SECTION I

COMPUTERI(S) OUT

Noneor Aor R M Aand M BPandi M

AandB | A,Band M

Autn Inlets X 2

Manual Inlets (See NOTE}

A Pitch Servo

B Pitch Servo

A Yaw Servo

B Yaw Servo

E I B - -

A Roll Serve

B Roll Servo

Mach Trim

Autopilot

APW & High Alpha Warning

KEAS Warning

AQA Indicator

TDI (Pilot's & RSO's)

oI T G- - A T B T 3 B S
P HMI X xMix M| H MW

ME e NI W MWKlR M M

Surface Limiter Caution Light

DMRES (DAFICS Portions)

CIP Barber Pole

Altitude Reporting

Altitude & TAS to ANS

TAS to Auto Map Rate

Mo M X

X Indicates Equipment Available

NOTE: Manual Inlet contrel is disabled if the M c'omputer loses A and € phase or B and C

phase power,

Figare 3-16

3113
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SECTION I e i)
A, B and M Comwputers Out Procedure *413. Use manual map rate.
NOTE V/H SOURCE selector switch - VWSGT

or MAN.

If aubsonic, accomplish only * items. .
'@ IFF MODE C switch - Out,

* 3, A CMPTR RESET switch - Reset.
#16, Resume normal checklist procedures,

* 2., B CMPTR RESET switch - Reset,
*17. land when practical.

* 3, M CMPTR RESET switch -~ Reset.

If any of the computers reset, refer to the APW and HIGH ALPHA WARNING
appropriate procedure for the computers SYSTEMS
which remain out,

NOTE

if none of the computers reset: )
e ¢  With A and B CMPTR QUT lights

4. Emergency ac bus switch -EMER AC illuminated, both the APW and
BUS (up), High Alpha Warning systems are
inoperative, but the APW annun-
If any of the computers reset, refer to the ciator light will not {Huminate.
appropriate procedure for the computers
which remain out. ¢ The APW stick shaker and pusher
are disabled while the APW an-
If none of the computers reset: munciator light is on.
5. Restarts ON simultanecusly. o The APW atick pusher is disabied
when any two DAFICS com-
The throttle restart switch  wiil puters are inoperative.

expeditjously put both inlets in restart.
If DAFICS detects a 2 PTA failure, both the

6. Maintain 350 KEAS. 2 PTA CHAN QUT and the APW annunciator
caution lights fluminate, Refer to the 2 PTA
7. Aft bypass - CLOSE. Channels Cut procedure, this section.
Above Mach 2.5: If the APW switch is OFF, the High Angle of
Attack Warning system stick shaker will con-
8. ‘Throttles - T20° to Military, tinue to operate. The High Alpha Warning
system shaker hmita are 14° when below
g. IGV switches - LOCKOUT. Mach 1.55, and 8° when above Mach 1.55.
The High Alphs Warning system may be un—
10. C, G, - Forward of 22%. reliable if the 2 PTA CHAN OUT annunciator
light flluminates,
At Mach 2.5¢
The ADI pitch boundary indication continues
11, Throttles - Set 6500 rpm. to operate with the APW switch OFF. How-
ever, it should be considersd unreliable if the
At Mach 2.0: APW light was illuminated before the APW
switch was OFF or any of the following
212, C.G.-Forward of 20%. caution light combinations exiat:

$3R032
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s ZPTA CHANOUT
s A and B CMPTR OUT
o PITCHSENSOR A, Band M

NOTE

Hydraulic power for APW stick
pusher is lost if the A Hydraulic
system fails.

The stick pusher assembly is a hydraulically
powered piston. A sclencid wvalve on the
assembly allows A hydro pressure to extend
the piston when it receives an electrical
sipnal from DAFICS, It is possible, through a
seriex of failures in DAFICS, to have the
stick pusher assembly extend. With an
additional fajlure to retract, it would require
30 to 35 pounds pull force on the control
stick to overpower the stick pusher spring;
the contro]l stick trigger and APW control
switch would be ineffective. Inadvertent
pusher activation could be particalarly
hazardous when supersonic or near the
ground.

If the APW pusher sxtends, the elevons
deflect 1.7° down from the trimmed position
and the contrel stick moves 2.5° {1.5 inches)
forward of neutral, A pull force on the stick
of 30 to 35 pounds will be required to
averpower the forward stick displacement,
Pitch trim capability remains and can be used
to vatrim the elevons and relieve the stick
force; however, the stick will remain
approximately 2.5° (1.5 inches) forward of
the original neutral position unless the pilot
pulis aft with 30 to 35 pounds in addition to
the normal stick force gradient. No
abnormal force is required to move the stick
forward of the new neutral position.

With trim indication at zero, the maximum
manual up-elevon deflection is 10° {11,7° up
from the new neutral position) with the APW
pusher extended., This is due to mechanical
limits in the mixer assembly. When the
pusher iz extended, the manual down-elevon
deflaction available, with irim indication at
zero, remains 10° (8.3° down from the new
neutral position}.

= Y - e .
g }

SECTION I

l WARNING I

Immediately depress and hold the
control  stick trigger switch to
deactivate the APW stick pusher if a
false stick pusher activation occurs
while close to the ground. If the
stick pusher i5 not deactivated by the
trigger, use a pull force of 30 to 35
pounds, in addition to normal stick
forces, to overcome the stick pusher.
Use pitch trim to relisve stick force.

¥or false stick pusher:
1. TRIGGER HOLD.

Depress and hold the control stick
trigger switch until the APW switch is
turned off.

For continuous stick shaker operation, or
false pusher warnings:

2. Pitch attitude - Keep within limits.

3. APW switch - OFF.

Teim as required. Trim positicon affects
up-elevon autharity.

NOTE

If the stick trigger or APW switch do
not deactivate the stick pusher, use a
pull force of 30 to 35 pounds, in
addition to normal stick forces, to
overcome the stick pusher spring.
Use control stick pitch trim to
ralieve stick force,

1f shaker continues:
4, STALL WARN de circuit breakey -~ Pull.
If false pusher continues:

3. Speed - A maximum speed of Mach 3,0 is
recommended.

Change 1 3~115
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BECTION IO

If higher speed must be maintained, the
maximum recommended bank angle is

35°,
WARNING l

Keep at least one hand on the control
stick and monitor the ADI and stick
position for any tendency of the
aircraft to increase nose-up attitude
in response to release of the atick
pusher actuator.

NOTE

e Unless absolutely necessary, air
refueling is not recommended
because of the reduced elevon
defiection available with the
APW pusher extended.

e A g aft of 19% is
recommended for landing, to
reduce elevon requirements,

» Trim position effects up-elevon
authority. Use ncse-np trimn if
increased elevon deflection is
required for refueling or landing.

With an unreliable alpha indication:
6. Land when practical.

TWO PTA CHANNELS OUT

If the 2 PTA CHAN OUT annunciator cauticn
light ifluminates, air data functions may be
unreliable although they will continue to
operate.,

If DAFICS detects a 2 PTA failure, both the
2 PTA CHAN OUT and the APW annunciator
caution lights illuminate. The APW stick
shaker and pusher are inoperative while the
APW annunciator light is fluminated, The
APW lght may subsequently extinguish, but
the ¢ PTA CHAN OUT light will remain on
until reset by maintenance parsonnel.

TDI and alpha indications should be cross-
checked againat the pitot-static operated

3116

ajirspeed and altitude instruments. If the
eross-check shows the TDI to be imaccurate,
revert to pitot-static operated airspeed and
altitude instruments for aircraft control. In-
et unstarts can be expected above Mach 1.6
if TDI and alpha information is unreliable;
the AUTO PITCH TRIM essential ac c¢ircuit
breaksr should be pulled and the autopiiot
should be turned off., SAS gain schedules may
be in error and could result in poor aircralt
damping in all three alrcraft axes. Caution
should be exercised about magnitude of rud-
der motion and angle of attack excursions
induced. If inlets unstart, use mapual con-
trol, referring to the pitot-static Mach and
altitude instruments. If inlets do not clear,
use the Inlet Unstart procedure, this section.

If all PTA seli~check signals to the DAFICS
computers fail, OFF flagy appear in both
TPla.  Air data functions are unreliable,
although they may continue to operate.

2 PTA CHANNELS OUT PROCEDURE

If the 2 PTA CHAN OUT light illuminates, it
will remain on until reset by maintenance
personnel.

1. Check TOD! against airspeed and alti-
metar,

If TDI innccurate:

2. Use pitot-static operated instruments,
3. Autopilet -~ OFF,

4, AUTO PITCH TRIM ac¢ ¢/b ~ Pull

If inlets unstart repeatedly or schedule ab-
norsratly:

5. Complate the Injet Unstart procedure,

6. AOA - Check Accuaracy.

AIR DATA MALFUONCTION

Each PTA (A, B, M} is powered by ity re
spective (A, B, M) computer. When the M

CMPTR DUT annuncistor caution light illum-
inates, the M PTA is not powered and the
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beta {sideslip) value goes to zero. Appropri-
ate procedures are incladed in DAFICS Com~
puter Failure procedures, this section.

Sideslip angle data is only provided by the M
PTA. I sidsslip data is erroneocus, spike and
door scheduling on both inlets will be biased
excessively and may cause an unacceptable
degradation in performante. If required,
refer to Inlet Malfunction, this section.

If DAFICS is not receiving sideslip angle data
from the M PTA {as determined by PTA self
test}, or the sideslip angle from the M PTA is
unreasonably high f{as determined by
comparison with the vyaw SAS lateral
accelerometers), the angle of sideslip used
for automatic inlet operation computations is
zero and the DPR schedules for hoth inlets
are biased slightly lower. Auto inlef
scheduling will not be biased for sideslips,
and unstaris are likely 1§ the aircraft i
yawed significantiy. 1f unstarts occur, refer
to Inlet Unstart and Inlet Malfunction, this
section.

If air data malfunctions are not associated
with DAFICS computer failures, refer to Two
PTA Channels Out procedure, this section.

I accuracy of air data is sugpect:

1. Cross-check TDI against pitot-static air~
speed, Mach and altimeter.

If cross-check shows both TDI and pitot-
static indications to be suspect:

2. Complete the Pitot-5tatic
Malfunction procedure.

System

If cross-check shows onky TDI to be inaceur-

ate:

3, Complete the 2 PTA Chamnels Out
procedure,

FITOT-STATIC SYSTEM MALFUNCTION

The pitot and static pressure sources for the

TD1 are separate from the pitot and static
sources for the pilot's airspeed, altimeter and

wmw

*1.
T

Al
T2

SECTION IO

inertial-lead wvertical speed indicator; how-
ever, hoth pitot and static pressures are
sensed in the nose boom. Both of the pitot-
static sources may become inaccurate or
inoperative from a common malfunction. In
icing conditions, failure of the pitot heater
may affect both systems (and angle of attack
indication). The pitot probe also could be
plugged by a foreign body.

If both TDI and pilet's direct pitot-static
ingtruments are unyeliabla:

1. Maintain aircraft control by use of atti-
tude and power.

2. Chetk pitot heat switeh and circuit

breaker,

3. Reguest chase aircraft for letdown and
langding.

NAVIGATION SYSTEMS

Refer to Section IV for ANS and INS warning
indications,

ANS MALFUNCTION

I the ANE REF annunciater caution light
illuminates in either cockpit:

ATT REF SELECT switeh - INS,

DISPLAY MODE SEL switch
than ANGS.

- Other

BDHI HDG SELECT switch - INS,

®

€
D

INS MALFUNCTION

ANS circuit breakers - Check.

Follow MAL light procedures.

ATT REF SELECT switch » ANS,
DISPLAY MODE SEL switeh ~ AMNS.

(3) BDHI HDG SELECT switch - ANS,

Change } -117
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SECTION I

i the TNS attitude appesars reascnable,
set the INS FUNCTION switch to ATT,
BDHI HDG SELECT to INS, and set
heading with HEADING SLEW knob.

ATT REF SELECT swiich - As desired.

&, DPISPLAY WMODE SEL
deagired,

switch ~ As

Cross-check and reset INS heading as
required.

1f the INS attitude is in error, perform
the INS Airborne Attitude Alignment
procedure,

ENVIRONMENTAL CONTROL SYSTEM

L OR R AIR SYSTEM OUT

If one air conditioning system fails or if the L
or R AIR SYS OUT annunciator caution light
Hluminates:

1. Bay Air switch - OFF.

This makes the maximum amount of
cooling air available to the cockpits and
closes the nose air shutofi valve.

Chine bay equipment (except MRS) ~
OFF,

1

. CAUTION ]

The chine bay equipment will over-
heat during aubsonic or supersonic
flight if electrical power to the
equipment is not turned off, If
supsrsonic, the E andfor R BAY
OVERHEAT caution lights may illum-
inate even with the equipment off.

If supersonic:

3. Cockpit temperature control sheostat -
COLD, if necessary.

Approximately 75% of the normal flow
of cooling air to the cockpits remains
available.

3-118 Change 1
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4. Descend when practical.

Supersonic criise can be maintained in-
definitely at reduced cooling if the
power to the mission equipment is turned
off,

5. Mecnitor £ and R bay temperatures for
indication of overheat,

COCRPIT OVERTEMPERATURE

High cockpit temperatures can result from
failure of the cockpit air mixing valve, man-
ifold temperature control valve, or hot air
bypass valve. They can also result from
malfunction of the cold air manifold, or
cockpit air automatic or manuzl temperature
controls, or if operation of an air cycle
machine cooling turbine is marginal. High
temperatures can alse result from high fuel
temperatures in the heat sink system, or if
high back-pressure at the coocling turbines
prevents effective operation.

Witk abnormally high cockpit air tempera-
tures, chack £ and R Bay temperature. Sus-
pect the cockpit temperature control system
if E and R Bay and suit vent temperatures
are normal.

1. Defog switch -~ Check CLOSED.

Cabin pressure selact switch - 26,000
FT.

If automatic temperature control is not ef-
fective and cockpit temperature remains toc
highs

3. Cockpit temperature override switch -
Hold in COLD.

NOTE

The motor driven valve takes From ¥
to 13 seconds to trave! from full hot
to full cold,

4. Check E and R Bay temperature.

—
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SECTION I

If there is no decrease in cockpit tempera- If there is no decrease in cockpit tempera~
ture in 30 seconds, or if the E and R Bay are ture in 30 seconds:
also hat

L NN N\

6. MANF TEMP de circuit breaker ~ Pull.
5. Manifeld temperature switch ~ FULL
“oLD. This deenergizes the hot air bypass sole-
noids, closes the hot air bypass valves (if
openl, and results in maximum available
air-to-air and air-to-fuel cooling.

" . 4 ¥

Change 1  3-118 -
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7. Bay Air switch - OFF,

This makes the maximum amount of
cooling air available to the cockpits and
closes the nose air shutoff vaive,

Chine bay equipment (except MRS) -Off.
CAUTION 3
The chine bay equipment will
overheat during subscnic or super-
sonic flight if electrical power to the
equipment is not turned off. I
supersonic, the E and/or R BAY
OVERHEAT caution lights may illum-
inate even with the eguipment ofi.

1f supersonic:
9. Descend as soon as possible,

I below 25,000 feet MSL and temperature
remains too hot:

Cockpit air shutoff control - OFF (for-
ward.}.

COCRFMIT TOO COLD

Cockpit zir and suit vent air temperatures
may become unbearzbly low, even when
cruising at high Mach, with some types of air
conditioning system malfunctioms or if the
FULL COLD position of the manifold temp-
erature control switch is selected inadvert-
ently, Temperatures may be substantially
below -30°F. A landing may be necessary if
the condition cannot be cortected. In gen-
eral, the aft cockpit will be colder. If the
zutomnatic and manual temperature controls
are ineffective with AUTO manifold temper-
ature selected, atterapt to minimize suit vent
air flow and increase suit air temperature.
The pilot can use defog air to heat the
forward cockpit. If thess actions are not
sufficient, shut off am air conditioning unit.
Positioning the cockpit air handle OFF shuts
off the cockpit air supply but does not shut
off suit vent air flow.

qm,ma
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SECTION I

1. Manifold temperature switch - Check in
AUTO.

If in AUTO or no response:

2. Cockpit temperature override switeh -
Hold in HOT,

A3. Suit Ailr Vent - As required.

4. Suit heat - Increase,

If cockpit temperature remains uncomfort-
ably cold:

T 5. Defogswitch ~ OPEN

Defog air will only heat the pilot’s cock-
pit.

If temperature remains uncomfortably cold:

6, One refrigeration switch - OFF,

A7, Cabin pressure zelect switch -~ 10,000

FT.

If below 25,000 feet MSL and temperature
remains too cold:

Cockpit air shutoff control - OFF {for~

ward).

COCEFIT DEPRESSURIZATION

If the cockpit pressure is above 35,000 feet,
the pressure suits will inflate.

1. Cockpit altitude ~ Check,

A2, Canopy seal levers - Check ON,

3. Cockpit pressure dump switch - Check

*

If all cockpit pressure has been lost
(cockpit pressure equals ambient pres-
sure}, cycle the cockpit pressure dump
switch, if desired.

@ Cockpit air shutoff control - Check on

faft).

Change I 3-119
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A A &

l WARNING I

During this time, the crew members
will be depending on the pressure suit
for altitude protection.

if cockpit does not repressurize:

5. Descend as soon as possible.
CAUTION j

Loss of rcockpit pressurization, or
cockpit air off at aupersonic cruise
will cause overheat and zubsequent
failure of the PTAs if a descent is
not begun within 15 minutes.

SUIT OVERTEMPERATORE

1. Suit heat rheostat ~ OFF {(full
counterclockwise}.

If tank 3 is near empty:

2

\\\\\.\‘!

3-120

Ty

Press tank 2 on.

At high Mach, as tank 3 nears empty, the
temperature of tank fuel supplied to the
fuel manifold and the fuel-air heat
exchangers increases due to high skin
temperature,

SUIT HTR ac ¢/b « Pull.

Suit vent flow ~ Restrict.

L and R AIR SYS QUT lights - Check.
Cockpit temperature - Check.

If cockpit temperature is excessive,

complete the Cockpit Overtemperature
procedure, this section.

Change 1
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if overtemperature persists:

1.

Descend as soon as possible,

E OR RBAY OVERHEAT

¥ E or R BAY OVEREEAT caution light
lluminates:

i

A3

Bay air temperature ~ Chack.
An indication in excess of 150°F
confirms the overheat waming.

Manifold temperature switch - FULL
COLD,

NOTE

An ANS undertemperature condition
{ANS steady TOLR light indication}
may eventually result from selecting
FULL COLD.
Nenessential (except
MRS} - Off.

bay equipment

If overtemperature continues:

4.

Descend when practical.

When overtemperature corrected:

5.

Manifold temperature switch - AUTO.

LIFE SUPPORT SYSTEMS

NOTE

Steps with a # apply to the
crewmembear with a Life support
system malfunction.

4 P N
L
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BREATIGNG OR SUIT PRESSURIZATION
DIFFICULTY PROCEDURE

Advise other crewmember.

WARNING

1f a breathing difficulty is exper~
ienced, immediately notify the other
crewmember and check personsal
equipment and oxygen system con-
trols, lights, and quantity and
pressure indications.

For a suit or teltnet leak, or if No, 1 and No,
2 oxygen systems are lost:

2.

Begin normal descent.

For oxygen system or breathing d&ff-
iculty, if using the emergency oxygen
system, or for 2 helmet leak, descend
below 10,000 feet cabin altitude {10,000
feet aircraft altitude, terrain and range
permitting).  Monitor oxygen system
pressure and quantity.

With loss of Number ! and 2 systems, the
integrity of the standby systems I3
suspect, asg failures within Number 1 and
2 aystems could rvesult in loss of the
standby system when it is selscted. Be
prepared to use the emergency oxygen

supply.

¥or a leak in the pressure suit, descend
below FL 350,

If sither crewmember experiences continued
difficulty in breathing or maintaining oxygen

flow:

3. Make emergency descent.

# 4, Emergency ouygen - Pull GREEN
APPLE.

The dual emergency oxygen system pro-
vides sulficient duration for a normal
descent if the helmet and emergency
systems are intact.

AS.

SECTION III

Cochkpit pressure select awitch -~ 10,000

-

As the aircraft descends {with 10,000 FT
selected}, cockpit altitude will decrease
toward the 5.0 psi differential pressure
schedule shown by Figure 1-81, At
45,000 feet, for example, the cochpit
altitude will be lass than 19,000 feet.

For salt inflation:

6.

A,

Bay Air switck - OFF,

With partial suit inflation, cockpit pres-
sure may be restored by turning bay air
off. This also reduces cockpit out-flow
by closing the nose air shutoff valve.
With the bay air and nose air valves
closed, there is sufficient engine bleed
air preasure to maintain cockpit pressur-
ization until engine speeds approach
windmilling rpm,

Nop-sssential bay equipment

[exzept
MRS} - Off.

ey bl

CAUTION
3 P
The chine bay equipment will over-
heat during subsonic or supersonic
flight if electrical power to the
equipment iz not turned off. If
supsrsonic, the £ andfor R BAY
OVERHEAT caution lights may illum-
inate sven with the equipment off.

P—,

Land when practical.

If either crewmember axperiences
abnormal psysiological symptoms or
decompression sickness, land as scon as
possible.

USE OF STANDBY OXYGEN SYSTEM

If one or both normal oxygen systems fgil:

1.

Standby oxyges system -~ ON, to failed
system.

srowy BapaalM Change 1  3-121
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SECTION I

Standby system guantity and pressure -
Monitor.

Switch Hquid oxygen system guantity
switch as necessary to monitor both sys-
tems.

If standby system guantity or pressure is
depleting rapidiy:

3. Standby oxygen system ~ ON, to other
ship system.

4. Standby oxygen system - OFF, to failed
sﬁtﬂmo

Monitor quantity and pressure of the
remaining oxygen supply.

Be prepared to activate emergency oxy-
gen {GREEN APPLE).

USE OF EMERGENCY OXYGEN

With loss of all three aircraft oxygen systems
due to failures other than separation at the
seat connection point, the individual crew-
member's emergency oxygen should be avail~
able. Emergency oxygen duration is approxi-
mately 15 minates,

#1. Pull GREEN APPLE,

CONTAMINATED OXKYGEN
Pull GREEN AFPLE.

No. 1 and/or No. 2 Oxygen supply levers
- OFFi

Because emergency oxygen system reg-
ulated pressure is lower than the aircraft
system pressure, turn the normal oxygen
systers supply lever(s} to OFF after act~
uating emergency oxygen if contami-
nation of the aircraft system s sus-
pected. Emergency oxygen duration is
approximately 15 minutes,

3-1%3

ro s e d

Ab.

USE OF PRESSURE SUIT AIR WITH ALL
OXYGEN LOSYT

Aircraft ventllation air is capable of in-
creasing suit pressure approximately 2.35 psi
above cabin pressure. If all oxygen supplies
are Jost, It may be possible to establish
ventilation airflow into the cral nasal cavity
of the helmet by inflating the suit and
locsening the face seal.

#1. 5Suit controller valve -~ Close.
NOTE
Tighten the bhelmet tie~down strap.
#2. Suit vent air valve -~ Open.
#3. Face seal - Loosen.

Loosen the fzce seal with the barrier
conteol knob to aid airflow from the suit
into the face area of the helmet,

4, Bay Air switch - OFF,

Shut off the bay air supply to make the
most air pressure available to the
cockpit and suit while descending. Make
emergency descent.

Chine bay equipment {except (MRS} -

OFF.

L CAUTION |

3 4
The chine bay equipment will
overheat during subsonic ot

supersonic flight if electrical power
to the equipment is not turned off. If
supersonic, the E and/or R BAY

OVERHEAT caution lights may
iluminate even with the equipment
ofl.

Cockpit pressure selsct switch - 10,000
1.




7. Autopilot - KEAS HOLD and AUTO
NAV, as desired.

Consider using the autopilot with KEAS
HOLD and AUTO NAV engaged to assist
a safe descent.

RS5O be prepared to gject.

If the pilot has lest oxygen, the RSO
must closely monitor attitude and speed,
and evaluate the pilot's capability of
making a successful recovery. If the
pilot does not respond, and if aircraft
control is obviously lost, the RSO ahouid
eject.

LOSS OF VISOR HEAY

Without visor heat, moisture could condense
in the helmet and cause the oxygen controller
to freeze during baitout,

#1. Check FACE HTR d¢ circuit breaker and

communication cord.

2. Cockpit temperature - Increase near
100°F.

Increase cockpit air temperature by use
of automatic or manual air temperature
controls. Defop air may aiso be used.

Loss of visor heat can be a minor dis-
erepancy if visor fogging and moisture
condensation are controlled by increas-
ing cockpit temperature and use of defog
air.

It wisor fogging begins to block vision:

#3. Ipsert feeding/drinking probe into helmet

feeding port.

This will help clear the visor by allowing
a continuous flow of oxygen.

4. Descend below 10,000 foot cabin alti-
tude, terrain and range permitting.

5. Autopilot ~ EKEAS HOLD and AUTO
NAV, as desired.

|
!
|
|
\

EROWN RPOGHAM
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SECTION I}

Consider using the autopilot with KEAS
HOLD and AUTO NAV engapad to assist
& safe descent.

#4.  Raise visor,

LOSS OF SUIT VENT AIR
#1., Check vent hose connection.

If affected crewmember perspires exces-
sively:

2.  Adjust cockpit temperature.

DRAG CHUTE SYSTEM

DRAG CHUTE UNSAFE WARNING

If the DRAG CHUTE UNSAFE annunciator
caution Hght iluyminates because of power
loss 1o both actuator motors, the chute could
still be in a safe condition and would not have
to be deploved. However, to verify that loss
of power to the actuator motors has occurred
and that the chute mechanism is safe (will
not deploy inadvertently):

While subsonic:
1. Airspeed ~ Establish 275+295 KEAS

Speeds between 275 and 295 KEAS
assure failure of the chute canopy, panel
and/or shroud lines. Daploying the chute
at lower speeds {255 KEAS or less) may
result in a successful {unwanted} deploy-
ment. Maximum power would be insuffi-
tient to overcome the drag and break
away the chuate,

l WARNING l

2o not deploy the chute while
supersonic.

2., Drag chute handle ~ Pull to deploy
position then push to jettison position.

Break away is accompanied by a slight
nome-up pitching motion and a momen-
tary shock. The pilot may hear & loud

Change 1 3-123
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noise as chute separation or failure 3. Land when practical.
occurs. Depeading on the nature of the

break away, shroud lines may remain  Afier landing, if drag chute did not deploy
attached and stream behind the aircraft. and breakaway:

1f the chute does not deploy and break away, 4. Prag chute - Deploy mechanically.
assume that the chute mechanism is safe.

Use emergency (mechanicall deployment Emergency chute deployment will be
after landing, necessary alter landing. A suitable base
with a dry or grooved runway is
NOTE preferred.
The DRAG CHUTE circuit breakers NOTE
on the pilot's essential de circuit
breaker panel way be pulled, if 1 the light {lluminates when
desired. committed to a landing, lapd and be
prepared  to  deploy the chute
mechanically.
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LANDING EMERGENCIES
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SECTION I

SINGLE-ENGINE PENETRATION & LANDING

This procedure may be used in leu of the
nortnal  Before Penetration, Penetration,
Before Landing and After Touchdown pro-
cedures when one engine is inoperative and
the Engine Shutdeown & Dascent procedure
has been completed. In addition, refer to Al
Weather Operation procedures, Section VII,
when applicable,

1z.

1.  Display mode selector switch - Set. 13.

T?%  Defog switch - Set.

Altimeter - Set.

DEF systems power -~ OFF.
Sensor operate switches - S3TP.

Sensor power switches -~ Off,

V/H power awitch ~ OFF,

PRE®® -

Exposure power switch - OFF,
NOTE
14.
Do not shut down the MRS,

G-Barnd Beacon switeh - OFF.

Be

INS altitude - Update.

Update the INS altitude to field ale-
vation.
11. Gross Weight & c.g. ~ Dump & transfer
fuel as required.

When time and conditions permit, dump
fuel to obtain normal landing weight,
Momitor c.g. Transfer fuel as necessary
to maintain subsonic c.g. lmits {17~
22%). I c.g. is between 14.5% and 17%
no wmore than half the remaining fuel
may he transferred to tank 1; otherwise,

®

LN W N\

the reduced load factor limits shown by
sheet 3 of Figure 5-5 are not valid.

Crossfeed switch - Pressed QPEN.

r

CAUTION }
Leave crossfeed open to assure fue]
supply to the enginels) during landing
and possible use of afterburner.

SAS channels - Set,

a. Operative engine pitch and yaw SAS
~ ON.

b. Ioperative engine SAS servos - Off, i

b. Both roli SAS servos - Off.

i WARNING I

Do not air refuel or land with only
one roll BAS servo engaged.

Below Mach 0.3;

Brakes & antiskid - Set.

a. For left engine failed - ALT STEER
& BRAKES,

b. For right engine failed « ANTI-SKID

c. DBrake switch ~ OFF.
d. Set antiskid - DRY/WET.

Use the DRY antiskid position for a RCR
of 21 or more., Wet runway conditions
shall be assumed to exist and the WET
position used if RCR is less than 21, If
RCR is not available, assume that a wet
runway condition exists if moisture is
visibie on the runway, particularly as
evidenced hy glare or reflections.

Change 1 3-125
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SECTION I

Surface lmiter control handle - Pulled,
light off.

Puall and rotate the surface limiter han-
dle 90 degrees to disengage the surface
Hmiters, lock the handle, and extinguish
the SURFACE LIMITER caution light.

UHF power selactor - Set.

Set power 4 or lower if making TL&
approach.

Defog switch - Set.
Landing light switeh - Set.
Approach and landing speeds - Compute,

The minimum approach speed is 200
KRIAS. I it is pecessary to land with
more than 35,000 pounds of fuel re«
maining, add I knot for each additional
1000 pounds.

A single-engine landing is basically the
same as normal landing. Expand the
pattern to¢ aveid steep tumns. Establish a
steeper than normal final approach. A
rate of descent of 1500 fpm is recom-
mended.

Attempt to dump fuel and avoid a heavy
weight landing if an instrument approach
is required. When landing at heavy
weight, the single-engine performance
available with maximum power may not
be sufficient to maintain a 2.5° glide
path with the gear down.

At heavy weights, increase airspeed as
pecessary to maintain angle of attack
less than B degrees for turns to base leg
and 9 degrees for turns to final ap~
proach.

The APW stick pusher is inoperative if
the A hydraulic system has failed.

Landing gear lever - DOWN and checked.

Check gear waming lights.

At

21,

With both engines

AOR CHOWN PROGAAM

a. For left engine failed, put landing
gear handle DOWN, U L BYD pres-
sure is insufficient to lower the
gear, use Gear Emergency Extension
procedure, this section.

Allow additional time to lower the
gear if the left engine is windmilling
and normal gear extension is at-
tempted.

At least 90 seconds must be allowed
for gear emergency extension if the
L hydranlic system is inoperative.
b. TFor right engine failed {if the left
bydraulic system s operating), the
landing pear may be lowered on
final approach. Normal gear ex-
tension time iz 12 to 16 seconds.

Hydraulic pressure ~ Checked,

cperating (simulated

single-engine, ADS failure, etc):

F¥ N

@)

24.

5.

Right refrigeration switch - OFF,
Cockpit ajir handle - OFF.

Place the cockpit air handle in the for-
ward (valve closed) position to preclude
cockpit fogging. The pilot's CKPT AIR
OFF caution light should Hluminate,

Annunciator panel - Checked.
ROTE

Lowering the vision splitter during
night landings will reduce the glare
caused by reflections off the inside
of the windshield.

Rudder trim - Neutral.

During single~engine approach, the re-
quired rudder and bank compensation
changes as thrust is varied. Set the
rudder trim indication to neutral before
landing so that, after power is reduced
to idle in the flare, rudder position will
be normal for larding.

— -
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When landing is assured, retard throttle
smoothly and make a normal landing.

After tonchdown:

£6. Drag chute - Deploy

27. Nosewheel steering - Engage
28. Brakes -~ Checked
29. Retain drag chute, if practical.

Jettison the drag chute for directional
control, if required.

Retain the drag chute, if practical, to
reduce demand on the operative brake
system.

If the antiskid system relieves brake
pressure and wheel rpm does not
increase within 2.7 seconds: the antiskid
fail-zsafe clrcuit should  deactivate
antiskid and {lluminate the ANTI SKID
OUT annumciator caution light; and
braking without antiskid protection
should become available.

The L hydraulic system accumulator may
provide up to 3 brake applications; how-
ever, the brake accumulator is not re-
guired to hold a charge after L hydraulic
system failure,

Witk loss of I hydraulic pressure:

3%,  Stop straight abhead, have downlocks in~

stalled before clearing runway.

After landing, continue to monitor the ANS @.

temperature lights,

CAUTION

P

Shut down the ANS after landing if
the TEMP TOLR light flashes. This
minimizes the possibility of ANS
damage due to high internal tempera~
tures.

wm Prcdnim

SECTION II

SIMULATED SINGLE-ENGINE LANDING

Directional trim changes are more pro-
nounced during ap actual single-engine ap-
proach with one engine windmilling.

1. Retard one throttle to IDLE.

2. Follow Single-Engine Penetration &

Landing procedure.

SINGLE-ENGINE GO~-AROUND

Make decision to go-around as scon as pos-
sible and definitely prior to flare.

1. ‘Throttle ~ As required,

2. Leave gear down until go-around is as-
sured.

1. Landing gear lever « UP, as appropriate.

Delay gear retraction until there it no
possibility of contacting the runway,

4. Accelerate to 275 XIAS,

LANDING GEAR SYSTEM EMERGENCIES

GEAR UNSAFE INDICATION

An unsafe indication could be caused by low
1. hydraulic system pressure or malfunction
within the landing gear extension or indi-
cating system. With unsafe gear indication:

1, Tanding gear CONT dec and landing gear
IND dec circuit breakers = Check.

Landing gear switch - DOWH,
3. L hydraulic pressure - Check,

4. IND & LT TEST Push-button -~ Press.

If a landing pear indicator light does not
illuminate, either the indicator light cir-
cuit is faulty or the light bulb is burned
out. Switching light bulbs with one
known to be operative may restore a
gear safe indication.

Change 1 3-127
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S. Recycle landing gear lever to down
position, repeat as required.

If Janding gear stil] indicates unsafe:;

4., Accomplish Gear Emergency Extension
procedure,

GEAR EMERGENCY EXTENSION

The landing gear emergency extension system
unlocks the landing gear uplocks and allows
the landing gear to free-fall to the down-and-
locked position. The landing gear handle
should be placed in the DOWN position and
the landing gear contrel circuit breaker
should be pulled to permit emergency gear
extension. If the landing gear handie cannot
be placed DOWN and the landing gear CONT
circuit breaker is not pulled, the landing gear
will retract if there is pressure in the R
hydraulic system. The time reguired for
emergency gear extension s 60 to 90
seconds. The emergency landing gear release
handle must be pulled approximately 9 inches
for full actustion. If it is not [ully actuated,
cne or more gear may fail to extend. Up to
65 pounds of force is reguired.

If inability to extend the gear is due to a
failure in the plastic knob on the landing gear
control handle, slide the pin forward 1/4 inch
to release a catch within the control handle
mechanism, then push the gear handie down.
Refer to Figure 3-17.

If normal gear extension is unsuccessiuh
1. Landing gear handle - DOWN,
Landing gear switch ~ DOWN,

3. Landing gear CONT de ¢ircuit breaker -
Pull. (For SR-T1B, also pull landing gear
WARN dc circuit breaket).

4, Emergency landing gear release handle -

Pull the GEAR RELEASE handle approx-
imately 9-1/3 inch, Up to 65 pounds of
force is required.

3-128 Change 1
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Figure 3-17
L cAUTION
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The landing gear must not be re-
tracted while the emergency gear re-
lease handle is pulled as damage to
the system can result, The GEAR
RELEASE hapdle must be stowed be-
fore attempting to retract the gear.

It gear is down and lotked and R hydraulic
pressure is normal:

5. Brake switch - ALT STEER & BRAKE,

With the landing gear CONT de circuit
breaker opem, selecting ALT STEER &
BRAKE restores nosewheel steering.
Hydraulic power for nosewheel steering
is automatically supplied by the L
system if itz presaure remains above
2200 pai; otherwise, the R system will
provide bydraulic power. Fower for the
brake systemx will be supplied by the R
hydraulic system and the antiskid system
will be operative,

The landing gear strut dampers will be
inoperative unless 1. aystermm hydraulic
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pressure remains available. The normal
brake system accumulator pressure is
isolated so that its pressure is not
dumped whea ALT STEER & BRAKE is
selected; howsver, the brake
accumulator is not required to hold a
charge after L hydraulic system failure.

4. Retain the drag chute after landing, if
practical.

Jettison the drag chute for directional
control, if required.

7, Stop straight ahead, have downlocks in-
stalled before taxiing.

If gear still indicates unsafe:

8. Increasing airspeed and pitch pulses may
lock a partially extended nose gear.

9. Yawing aircraft may Jock a partially
extended main landing gear,

If gear appear: down, but still indicales un-
safe:

10. Igniter purge switch - Dump during ap-
proach.

Holding the apring-loaded awitch up for
40 seconds will dump a full load of TEB,

11. Battery switch ~ OFF,

Shoulder harness - Manually LOCK.

13. Make normal landing on side of runway
away from unsafe gear.

14, Hold weight off unsafe gear, lower nose
at 130 KIAS.

15, Retain the drag chute after landing, if
practical,

Jettison the drag chute for directional
control, if required,

16, Stop straight ahead, have downlocks in-

stalled before taxiing.

SECTION I

If gear is definitely not down and locked:

17. Accomplish Partial Gear Landing pro-
cedure.
PARTIAL GEAR LANDING

A landing with the nose gear retracted or
with all gesr up should not be attempted.
Under ideal circumstances, a landing with the
nose gear extended and both main wheels
retracted toay be possidle, If this config-
uration can be sccomplished, base a decision
tt land or eject on whether or not other
factors are favorable.

1f & decision is made to land, conventional
final approach and landing speeds and atti-
tudes are recommended. This will result in
the tail touching while the nose height is less
than normal. An attempt to hold the aircraft
off by using a higher plick engle is uwot
recommended because of the greater possi~
bility of high impact loads as the nose gear
slaps down. Tank 1 should be empty, if
possible,

1, Acccomplish nose-gear-only configura-
tion, as follows:

a. Landing gear CONT dc cireuit
breaker - Push in,

b. lLanding gear lever -~ Up.

¢. Landing gear CONT dc circuit
breaker - Pull.

d. Emergency gear release handle -Pull
to release nose gear only {first lock
releases nose gearl, Check nose
gear down Hlght - ON.

2. Do not transfer fuel forward.

3. Fuel dump switch - DUMP, if nacessary,

4. Igniter purge switch - Dump during
approach.

Holding the spring-loaded switch up for
40 seconds will dump a full tank of TEE,

Change 1 3-129
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5, Battery switch - OFF.

Shoulder harness ~ Manually LOCK,

Canopy jettison handle - Puli, if desired.
NOTE

If the canopy is not jettisoned prior

to landing, it should not be unlocked

until the alrcraft has stopped.

8. Make normal approach and landing.

9. Drag chute - Deploy.

@

10, Use rudders for directional control.

Drag chute switch - OFF,

11. Retain the drag chute after landing, if

practical.

Jettison the drag chute for directional
control, if required.
12. Throtties « OFF, when directional con-
trol is no longer possible.

NOTE
Interphone will not be powesred.
Abandon sircraft.
MAIN GEAR FLAT TIRE LANDING

For a landing with one or more fiat tires,
turn the antiskid system off to obtain effec-
tive braking. With antiskid on, the brake
system prevents spin-down of the inboard and
outboard wheels of each truck. If either or
both of these tires has failed, normal runway
contact is not made and they tend to lock-up
when braking is attempted. The antiskid
system defeats the braking attempt by re-
leasing brake pressure as soon as the wheel
starts to apin down.

Plan the landing for minimum gross weight,
and touchdown on the good truck first on the
side of the runway away from the flat tire{s),
Little danger exists when landing at light

3-130 Change 1

weight If only one tire on a truck has failed,
a5 the remaining tires have sulficient
strength to support the aircraft. If two tires
on & truck have fajiled, the third may fail
during the roll~out because of the overload.

When all tires on a truck are known to have
failed, apply enough bhrake pressure to lock
all three wheels on that side. Maintain the
pressure to prevent spin-up and the
tire/wheel fragmentation that might result
with rolling wheels. Use asymmetric braking
{modulating the opposite zidel, nosewheel
steering, and rudder and elevon roll inputs for
directional control and stopping,

Engine shutdown is not recomimended unless
critical for stopping. Do not shut down the
engine on the downwind side if an appreciable
crosswind exists. Left engine shutdown would
require selection of the alternate brake
system. Therefore, if a choice exists, landing
into the wind or at least with the right engine
into the crosawind is preferable. After 5/8
R-2695, if the left engine must be shut down,
select the alternate brake system then
depress and hold the trigger switch to disable
antiskid.

With all tires failed on both trucks, lock the
wheals and skid to a stop rather thap risk
wheel fragmentation. Use the nosewheel and
asrodynamic steering for directional control.

1. Gross weight - Dump fuel to obtain mini-
mum gross weight,

2. Antiskid - OFF.

3. Make normal landing on side of rnmway
away from flat tire(s).

4. Touch down on good tires,

5. Hold weight off bad side as long as
possible using full aileron.

6. Drag chute ~ Deploy, as aoon as possible.
O

7. MNosewhes] ~ Lower.

Drag chute switch - OFF,

8. MNosewheel steering - Engage,
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9. Brakes - Apply cautiously.

Refer to Abort procedure, this section.

18, Use nosewheel steering and differential

braking for directional control.

1i. Retain drag chute after landing, if prac-

tical,

Jettison the drag chute for directional
control, if required.

WARNING

1! there is neo fire, do not shutdown
until fire-fighting equipment arrives.
Engine shutdown wents fuel in the
wheel brake area, thus creating a fire
hazard.

BLOWN MAIN GEAR TIRE AFTER LANDING

If main gear tire failure iz suspected or
occurs after touchdown and braking is ab-
normal:

1. ANTISRID OFF.

Set the brake switch to OFF or, after
S/B R-2695, depress and hold the trigger
switch.

Tire failure may be heard or felt by the
crew; however, the primary indication of
failure is ineffective braking on cne side
with antiskid braking selected. Refer to
the Main Gear Flat Tire Landing pro—-
cedure,

gt

CAUTION b

.

e If antiskid OFF is selected, R
system hydraulic power is mot
available for braking or steering.

s The antiskid brakes are disabled
if the landing gear BRK & SKD
dc circuit breaker is opened,
The alternate brake and the alt-
ernate nosewheel steering sys-
tems are also disabled,

—s
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2. Brakes - Apply cautiously.

If tire failure occurs, increased brake
prassure will be required to maintain
braking force on the remaining tires,
Moderate to heavy brake pressure may
be required to prevent spin-up of wheels
with failed tires and wheel and/or tire
disintegration at high rotational speeds.
Refer to Abort and Main Gear Flat Tire
Landing, this section.

3. Nosewheel steering - Check engaged.

Check for iliumination of the STEER ON
Hght.

4. Use nosewheel steering and differential
braking for directional control.

E. Retain drag chute after landing, if prac~
tical.

Jettison the drag chute for directional
controf, if required.

WARNING

If there is no fire, do not shutdown
until fire-fighting equipment arrives.
Engine shutdown wvents fuel in the
whes] brake area, thus creating a fire
hazard,

NOSE GEAR FLAT TIRE LANDING

If it i3 necessary to land with a fat nose-
wheel tire(s}, avoid c.g. forward of 20% if
possible,

1. C.G. =20 to 22%.

After norroal touchdown:

Z, Drag chute - Deploy,

D

3. Nose gear - Hold off to 130 knots, then
lower gently.

Drag chute switch - OFF.

4. Use nosewheel steering and differential
braking for directional control.
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5. Retain the drag chute after landing, if
practical.

Jettison the drag chute for directional
control, if required.

After stop, before shutdown:

6- c«Gu i meard Of IMQ

LANDING WITHOUT NOSEWHEEL STEERING

it should be possible to stop safely without
nosewheel steering when landing on a dry or
grooved runway with crosswind components
within recommended values, However, cross-
winds combined with a slippery runway or
damaged tire can be hazardous,

NOTE

Do not overcontrol the aircraft on &
slippery runway and start a lateral
skid. The reduced side reaction force
capability of the main gear tires may
result in A "break out” and slide.

Distinguish between aircraft heading and
ground track, A Iateral skid can develop if
the main gear loses traction because of a
slippery runway and/or damaged main gear
tires. The ground track will probably divarge
downwind. First, attempt to regain traction
by steering into the skid, If this is success-
ful, bring the heading back parallel to the
runway centerline, then steer to the upwind
side of the runway. Steer applving roll
control fiest. After full elevon deflection is
reached, use rudder as necessary. Lateral
stick deflection toward the desgired direction
of heading change should start a turn, but
without the side force in the opposite
direction whick the rudders produce. Upwind
rudder deflection produces a turn, but also
results in a downwind rudder force which
compounds the downwind skid problem.

Jettison the drag chute if roll control and use
of the rudders fails to correct the ground
track and it appears that the alrcraft may
slide off the runway. Otherwise, retain the
drag chute.
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if traction cannot be regained by turning into
the skid, and if the ground track continues to
diverge, try bringing the aircraft heading
around s0 that it is well upwind of the ground
track direction. This moves the relative wind
to the other side of the nose, and puts the
upwind weathercock force in the direction of
the ground track, The thrust component of
the idling engines tends to correct the track,
If the aircraft continues to slide, the weath-
ercock force will tend to rotate the heading
back into the relative wind, Use roll control
first, then the rudders, to keep the heading
upwind and maintain a track on the runway.
Use differential braking whenever main gear
traction can be regained.

NOTE

Assymmetric thrust is sot recom-
mepnded for directional control be-
cause of the difficulty expected in
obtaining a controlled and timely re-
sponse, Lateral stick and rudder ste-
ering should be adequate to control
aircraft heading. However, if an
otherwise irretrievable drift has
developed, short bursts of equal
thrust on both engines may correct
the ground track to stay on the run-
way for harrier engagement. Thrust
is in the proper direction to help
regain runway position.

The effacts of the weathercock force and
asrodynamic steering with the elevons and
rudders is shown by Figure 3-18 for a heavy
crosswind combined with a slippery rupway
and ineffective nosewheel steering.

FLAT STROT LANDING

The initial indication of & flat strut on
landing is a 5° - 10° wing low condition after
touchdown, and a directional control characts
erigtic similar to that for crosswinds, Direc-
tional control may be difficult. The wings-
not~-level attitude is similar to that for all
tires blown on one side and causes uneven
loading of the inboard and outboard tires umn
each truck. This may result in wheel spin-
down for the more lightly loaded tires during
braking. Protracted cycling of the antiskid

— "
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EFFECTS OF WEATHERCOCK FORCE AND AERODYNAMIC STEERING
ON CROSSWIND LANDING WITHOUT NOSEWHEEL STEERING

3 [ANPING -
{Use wing - low technigue.
Remove afl crab,

160 K% Use elevens and rudders 35 re'd
fter fouchdown on upwing fal
of ruiway.,

Lower 20se and engdge Steerivg,
Start chiute copioyiment

FOR {ANDING WITH
l“ CROSSWEND PLUS SLIPPERY RUNSKAY

”l b 80 NOSEWOER, STEERING -
k 11 steering dops ol engage -

steer by use of Mevans firsl, then
150 KIAS use rudder, Chute gives rapi
gecel. With lowe main gezr traction,

Hroraft will probabiy <reep down-
wir dus o wazthercack force,

¢ [F MAIN GEAR TRAGTLON LOST «-
Ty th fagdin traction by
steering into the skid,
Use eiwvon roll contral first
140 KIS fven apoly TUdGar forea i
L
-ty i Firacticer nat reoM ned,
WEATHIRCOCK turs into reiptive wind,
FORCE AND
MOMENT }

o

fF TRACTION STILL LOST ANE
AIRCRAFY CONTINGES 10 SLIDS -
14 KIAS Liye full elevon roll comaand,

then rudder fo briyg the note
upwing <= but rudders atto push
the aircratt gownwirid,

#f necessary, jetlison
chute to stop drifl.

P —— ]

e STILL SLADING -
0 KIAS Witk relative wing on “gownwing
side", wakiharcock foree #ng idie
thiyst gush Firerstt "upwing*

Add symmetric thrus?, if neeted,
t improve position.

£ SF STIL SLIDING, BUY
0 XIAS WITH TRACK CONTROLLED -~
TEaxthee e rygders and
ke Fidvon slaering
Keep rode in upwing
pesition,

RELATIVE WIND DIAMPLE -
HRECTION SHOWN FOR 2 KV
CROSSWIND COMPONERY

! WITH VARIOUS AIRSPEEDS. -
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SECTION I

system can occur and result in reduced
braking effectiveness il the antiskid sys-
tem is not turned off. When brakes are
applied, the lightly loaded tires may blow
out,

After stop, clear the runway and wait for
assistance, If inflation of the strut is not
possible, the other strut should be de-
fiated to 1" clearance to reduce side loads
during aircraft movement. Slow taxiing is

permitted; however, towing is recomm-
ended,

FLAT STRUT LANDING PROCEDURE
i. Antiskid - OFF.
After landing:
2. Drag chute - Depioy.
(Ta. Drag chute switch - Off,
3. Lower nose immediately.
4., Nosewheel steering - Engage.
5. Brakes - Apply cautiously.

6. Use nosewheel steering and differen-
tial braking for directional control.

7. Retain the drag chute, if practical.

Jettison the drag chute for direc-
tional control, if required,

WARNING

If there is no fire, do not shutdown
until fire-fighting equipment arrives,
Engine shutdows wvents fuel in the
wheel brake area, thus creating a fire
hazard.

GEAR DOWN AIR REFUELING

During air refueling rendezvous, airspeed
must be monitored to prevent exceeding
landing gear limits. Engine response iz very
rapid; therefors, throttie movements just

3134
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prior to and during contact should be less
than those used at normal refyeling altitudes,

COCKPIT FOG

COCEPII DEFOGGING

The possibility of cockpit fogging exists when
ambient humidity is high. When the ambient
air is cooled below its dew point tempera-
ture, moisture condenses intc fog. Fogging
will be most noticeable near sea level when
near Military rpm. Under these conditions,
the rate of airflow into the cockpit is
greatest and the air may be cooled to as low
as 37°F.

Cockpit Temperature Comtrol

To eliminate cockpit fog, raise the temper-
ature of the cockpit air to evaporate the
moisture. This can be accomplished by either
manual or automatic control of cockpit tem-
perature.

AUTO TEMP Control Positioning

1f cockpit fog is anticipated due to high
ambient humidity, attempt to set the auto-
matic temperature control to maintain cock~
pit temperature at or slightly above ambient
temperature while the engines are at a high
rpm. A little experimenting should establish
a position on the AUTO TEMP selector that
prevents excessive fogging. After takeoff,
readjust the control for comfort. The same
control position may be reestablished prior to
landing to prevent fogging.

Water Separators

Tc minimize system pressure drop and to
maintain maximum refrigeration capacity,
the aircraft is not provided with a water
separator in the cockpit air supply duct. A
water separator in the cockpit system would
cause considerable back-pressure at the
cooling turbines. Water separators provided
in the supply ducting to the ANS and mission
equipment do not affect the overall refriger-
ation system performance. The equipment
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bays are not pressurized and additional pres- WARNING LIGBETS SYSTEM

sure drop at these points does not raise the

cooling turbine discharge pressure. Iiumination of any light(s) on the annun-
ciator panels indicates an abnormal or emer-

1 fogging is encountered and increasing gency operating condition, or a situation de-

SECTION IO
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cockpit temperature is not practical: serving special attention. A summary of the
lights and recommended actions is provided
(L) COCKPIT AIR OFF. in Figure 3~19,
Position the cockpit air handle off (for-
ward), TACTICAL LIMITS
2. Right refrigeration switch ~ OFF. Normal Restrictions v Tactical Limits

Tutn both refrigeration switches off if I the crew finds the normal operating restri-
the cockpit air handle is inoperative; ctions unacceptable because of operations in
however, this will result in loss of a hoestile area, the pilot is authorized to use
cooling air to the ANS and requires ANS  the tactical limits listed in Figure 3-20 to
shutdown. exit the hostile area by the most expeditious
means.,
If cackpit fog persists:
The margin of safety provided by the tactical
3, Defog switch - OPEN, then HOLD. limits is substantially reduced and exposure
to such limits must be as brief as possible,
Defog hot alr is avallable to raise the They are to be used only when adherence to
cockpit air temperature and evaporate the normal/emergency restrictions would
the moisture, unless both refrigerators place the aircraft in a2 more hazardous situ-

are turned off. ation because of probable hostile actioms.
Subsequent reentry into situations which rely
4. Bay air switch - OFF. on use of these limits is NOT authorized.

5. Cockpit temperature override switch - Figure 3-20 summarizes the existing oper-
COLD 10 sec, then HOLD. ating restrictions and the tactical limits
which are authorized with various malfun-

This csuses the cockpit temperature ctioning systems, The term “tactical limits”

contro}l valve to close and prevents is NOT synonymous with aircraft limits pro-
excessive hot air from entering the cold vided in Section V.

air manifald. r
1 WARNING l
DAMAGED AIR REFUELING RECEPTACLE The use of tactical limits is not authow
rized for training conditions, or for
If the air refueling receptacle is damaged, or operational missions outside a hostile
if streaming fuel is reported after landing, area,

make a complete stop on the runway and
attempt to cbtain precautionary assistance
from fire fipghting personnel and equipment EMERGENCY ENTRANCE
before taxiing, If immediate taxiing is nec-
essary to clear the runway, accomplish the I gualified ground personnel are not avail-

turn at slow speed to minimize fuel spillage. able, use the procedures illustrated in Figure ’

Fuel sloshing from a damaged receptacle can 3-21 for emergency access to the cockpits
be ingested by an inlet if taxi speed is not and erew,
minimized while turning.

s
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' ANNUONCIATOR PANEL LIGHTS ANALYSTS CHART

LIGHY COMNDTION RECOMMEMDED ACTHOMN
RED WARNINGS
.G c.p. oft 25.3% Corraet c.g.
i or fwel of 7% Trantfer fuel o manualiy select tonka,
FUEL PRESS Srosrs 19 acgins 580w | Open crowfasd and press tonk 4on.
Chaens baiow 1-1/4 goi Descand if wperenic, if prassume low, stoy
Ao B HYD or press beiow 2200 psi below 350 KEAS, check SAS, & lund.
L or & MYD Groan below F-1/4 gal E:::l;:n und)b‘am descent 1o
CHiL Q1Y Erg quon balow 2+-1/8 gal [ Descond if superionic. Meniter prassure .
Mot functionally operating. Wil only illuminge
QI TEMP whan the [ND & YEST buttan is dapressed.
TANK PRESS Tark press below 0.25psi | Check LN3 quan, Decrense ryte of detcant.
AMBER CAUTIONS
No degragation of DAFICS | Reset A computer. Redundancy ix lost if
A CMFTR OUT for single failure, computer dost not reet.
. . Bay it off. Chine sgpt off {except MRS).
AlR SYS O Air cond sys off or foiled Tamp control 10 COLD. Monitor bay .
ANS hdg & atritude ref
ANS FAIL jost, RSO MAL or TEMP | Set oftitude mf 1o INS. RSO check ANS for
ANS REF LIMIT werning on, or nov MAL ar TEMP LIMIT. Shutdown ANS if mq'd.
ays not ready .
ANTI-SKID OUT Anti skid broking inop Racycle anti-skid or ot onti-tkid off.

i L HYD light on, 1! alt staar & brake.

AUTO NAV OUT

Autopilot Ayte Mav mode
dimngaged

RSO confirm thar AutoMNov off desired.

hondle off (fwd}

APW Auto pitch warn iy off mi:";;migfmﬂfﬂ’ﬁ;f"m ' tnd.
AUTO PILOT OFF ﬁq:‘g‘w Chack ettinde ;:::;:':-; ms:;; ATT 8F SE-
AR | oy o | S T e
o | ey | By,
B SMPTR OUT &im::r_ﬂf DAFICS m 8 compurar. Redundancy i lost i
orv o | ST | i e o
CKPT AIR OFF R5O's cocipit oir If tanding: turn R refrlg off.

[ tamp high: e cockpit o'temp procedure .

DRAG CHUTE UNSAFE

Mechonism unsofe, o pwr
leat to both chuts motor

i FH, wy ponn deploy of sofe olt & 275-095
KEAS nbsonic. Use emer deploy after Janding.

EMER BAT OM

£1s de on battery pwr.
Both gans ar T/R's ot

Altitude rof o ENS, chack inrr inv &
SAS. Try o reset gem if out. I no reselt,
control ¢.g., comerve batteries, and jend.
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SECTION I

LIGHT

CONBITION

RECOMMENDED ACTION

FUEL QTY LOW

At 6% , tunk | befow
5400 Ib. ond tank 4
beiow 4050 b,

Xfwed open. Chack fuel sequencing. H total
fuel gry is low, tond or refuel. If low qty nat
confirmad in tank 1 or 4, cycie A/R switch,

GEMN BUS TIE OPEN

ac buses are split

Mo action unless ac power erpabic;, then
cycle the right gen to OFF and NMORM,

GEN QUY

Respective generater
is disconnected.

Recycle gen, check bys tie light, fond ASAP,
350 KEAS & Mach 2.8 are [imits with one gen.

NS REF

IN% hdg inacourate,
cmptr or platform faited.

Selact ANS attitude reference. RS5O check
IS heading and atlifude.

INSTR INVERTER QN

8oth gens out. Emer ac
on inverter pwr.

If gan power connot be rastored to de bus,
consarve botteries and lond.

MANUAL INLET

Restart on, or spike/door
cantrols not ofl in aute,

IFf manus! gp not desired, turn restort off or
turn spike & fwd door controls to Aute,

inop: ClP-barber pols,
automaiic mep rate, RADAR

Resat M computer. [f computer does not
reset, refer to SINGLE COMPUTER QUT,

MCMPIR OUT Lo I TITUDE, TAS to the ANS,
and IFF Made C.
N OTY LOW Respective LN, sys quan Maonitor fuel tonk pressure .

below 3 titers,

Limit speed is Moch 2.6 if all LN2 low.

OXY PRESS LOW

Respective oxy sys press
balow 50 psi.

Use stondby exygen system,

Respective axy sys quan

QXY QTY LOW below 1 fiter. Use stamdby oxygen system.

Pitot heat switch in Check altitide .

PITOT HEAT wiong pasition. Change pits! heot switch position,

. ¥ry 1o recycie failed sensor or terva,
Flight Mode Refer o SAS Lights Chart .
SAS OuT If BET TEST Hght is Fiashi f the
tght (3 Hashing, press one of H

Ground Test Mode six reeycle switches.

SENSOR FANL Sensor malfunction RSO check PWR & Sensor panel for

Fuil indication.

SURFACE LIMITER

Surface limiter position
not correct

Engoge or raleqse limiter handie .

2 FTA CHAN QUT

Ajz date moy be unrelioble

Check pilot~static instruments. Turn Autopilot
Off, Pull ARTOPITCH TRIM ac o/%. # inlets
unstart mie manuc| inlet control & schedule .

WINDSHIELD DEICE ON

Windshield hot gir on,

Maonitor need for hot gir de~icing.

AFMR RECT OUT

Respective transformer-
rectifier not supglying pwr

For both lights on, check battery & 5AS on,
{and os soon os possible,

Figure 3-19
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