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NOTES:
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The manual contained two inserted documents (scans included at the end of this file):

- An “F5D-1 Questionnaire” written familiarization test filled out by Douglas test
pilot Robert E. Drew which was stapled to the inside back cover

- A handwritten set of answers to the F5D-1 Questionnaire composed by an
unknown pilot
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CONFIDENTIAL

WARNING

THIS AIRPLANE HAS NOT COMFLETED ITS DEVELOPEMENT FROGRAM, AND
THEREFORE EXHIBITS DEFICIENCIES OF WHICH THE PILOT MUST EE
AWARE PRIOR TO FLIGHT.

PREDICTED FIN FLUTTER

Flutter 1s defined as a self-exclted, divergent vibration of the
airplane control surfaces and/or airplane structure; Due to its -
self-excited, divergent nature the pllot has no warning cf the :
proximity of flutter and, upon encountering this phenomerion, the -
rate of divergence 1s uwsually such that structural failure:results
before corrective action is effective. Of a simildir nature, 5
although not divergent vibration, 1s the phenomenon:of "buzz", .
wherein a control surface will oscillate rapidly at-‘a corstant

small amplitude which may or may not be apparent to the p;;pt.'fﬂ;

A reglon of vertlecal fin flutter 1s predicted within the level
flight speed envelope of which the airplane 1s capdble at al-
titudes of 20,000 feet and below. Flight within thEe flutter
region (if the predictions are valid) would result in structural
fallure of the vertical fin. See figure 5-2 (sheet 2). A more
rigld vertical fin has been deslgned, but contract considerations
did not warrant its Incorporation on the subject airplane. The
region of rudder "buzz" 1s at alrspeeds less than the predicted
flutter alrspeeds, and may become apparent to the pillot as a
high frequency (30 cps) vibration that can be felt in the cock-
pit. Sustained flight in the reglon of control surface "buzz"
18 not recommended.
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Utility
Flight Handbook

for
NAVY MODEL

F5D-1
AIRCRAFT

THIS PUBLICATION SUPERSEDES F5D-1 UTILITY
FLIGHT HANDBOOK DATED 15 MARCH 1957

Thiz publication shall mot be carried in t on combal missions or when there
is a reasomable chance of ity fan'H-uF Mum: of aw sunfriendly nation, unless
specifically autborized by the O perational Commander.”

PUBLISHED BY DIRECTICN OF THE CHIEF OF THE BUREAU OF AEROMAUTICS

NOTICE—Thiz document condaing information affecting the notional de-
fense of the United States within the meaning of the Espionage Lows, Tile
18, U5.C., Sections 793 and 794, The transmistion ar the revelation of
its contents in any manner fo an unauthorized persan is prohibited by law
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IMPORTANT

In order that wyou will gain the maximum beneflts from this handbook,
: Tt 18 Imperative that you read this page carefullgl

This is a utility handbook cnncerninﬁ the dﬂﬂcrigtinn and operation
of airplanes BuNo. 139208, 139209, 142349, and 142350,

FOREWORD

This handbook 1s wrltten as a text for the pllot for immedlate atudy
and later reference in order that he may gain complete famillarity
with the airplane he is assigned to fly. Thus, as complete a plec-
ture as practlcable: =of the basic structure and iInstallatlions invol-
ved are inciuded. It is not the function of this handbook to teach
the 5ilot how to fly ‘the aireraft, as 1t 1is assumed he ls competent
in this rescezt; however, the handbook contalins information regard-
ing Senavior peculiar to the airplane in various conditions of flight
and ground aperation.

The handbook Is divicded into six sections, Sections I, II, and III
are closely-interrelated and contain complete information relative
to the physlieal act ef flying the ailrplane. Sectlon I provides a
complete desecription of the alreraft and 1ts systems, instruments
and controls. Emergency equipment that is not a part of an auxili-
ary ayatem 1s -also-described.

Section IT c¢coentains information for the normal operation of the air-
plane and describes all procedures to be accomplished by the pllot

from the tlme the aircraft 1s approached prior to flight until 1t 1as left
parked on the ramp alter completing one non-tactlical flight under
ordinary conditions. ' Section III describes the procedures to be fol-
lowed in meeting any emergency, except those In connection with auxl-
liary equipment, that could reasonably be expected te be encountered.

Section IV contains the description and operation of all auxiliary
equipment which does not actually contribute to light but enables
the alreraft to perform speclalized functlons. All limitations and
reatrictions that must be observed during normal operation are dls-
cussed in Seectlon V. Section VI attempts te evaluate any unusual
flight characteristics, both favorable and unfavorable, which the
alrcraft may poasess,

11 CONFIDENTIAL
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In order to make the text as specific as posaible, the nomen-
clature used to identify controls and other egquipment is iden-
tical, wherever possible, to that used in the airplane itself.
Such nomenclature 1s capitalized. Also capltalized, and en-
closed in quotation marks, are the positions of the controls
as they are identified in the airplane. For example, "The
SEAT switeh 18 spring-loaded to the center position, and
placing it momentarily to the 'UP' or 'DOWN' position will
adjust the seat accordingly."

CONFIDENTIAL 1114
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Figure 1-1. Model F5D-1
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SECTION I
DESCRIPTION

THE AIRCRAFT

The Mavy Model F5D-1 alrplane, manufactured by the E1 3egundo
Division of the Douglas Alrcraft Company, l1s a single place,
single engine, jet propelled, hlgh performance fighter-inter-
ceptor landplane capable of controlled supersonic operation

in level flight. Propulsion is provided by a Pratt and Whitney
J57-P-8 axial flow gas turbine engine with afterburner. The
ailrcraft can operate from either a land base or a carriler with
equal faecllity, having provislona for catapulted take-off and
arrested landing. The tailless configuration 3T the alreraft

has ecreated the need for an unconventlonal control surface
arrangement conalsting of elevons, rudder, and‘siats. .A tail
bumper wheel 1s provided in addition to a conventionally ar-
ranged tricycle landing gear to prevent the tall-cone from
striking the deck or runway during landing at the high angles

of attack inherent in the tailless configuratien. Armament
consists of seventy-two internally carried two-inch diameter,
folding fin atabllized rockets, mounted in four retrastable rocket
doora. Alternate armament equlpment, congisting of four 20 HH
cannon or two alr to alir miasslles; may be 1nsta11=d. =i "

AIRPLANE DIMENSIONS

The principal dimensions of the airplane are as Tollows:

Length (3 point position) 531. 9 9/1A"
Span (wings extended) 33° 6"

Span (wings folded) 27 6"
Height (wings extended,

3 point position) 141 10"
Helght (wings folded,

3 polnt position) 14 10"
Main wheel tread 12+ 11"
Sweepback of wing lead-

ing edges 52. 5 degrees
Wing area (total) 557 8q. ft.

. ENGINE

The Pratt and Whitney J57-P-8 "Turbo Wasp" engine 1s a continucus
flow gas turbline engine consisting of two multi-stage axial flow
compressors, eight combustlon chambers, and a split, three stage
turbine assembly. The englne is comprised of three main sections:

CONFIDENTIAL 1
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RADOME
PITOT TUBE
EXTERIOR CANOPY CONTROL

EXTERIOR CAMOPT JETTISON CONTROL
DROF-0UT HYQRALLID PUMP

LGyl 0 OXYIEN TANE

FIRE EXTINGUISHER DISCHARGE |MoDiCATORS 7
CATAPULT MOGR

FORWARD WING TANK

CMERGENCY BENERATOR

BLAT

PRESSURE FUELING RECEPTACLE 12

EPEED BRAME

HAVIGATION LIGHT

WikG FOLD COMTROLE ACCESS

PORT MAIN ELEVOM
TAIL LIGHT
AUBOBER

PORT (IFBJARD ELEVDH
AFT | TANE
ARAESY il HODE

FORWARD EMGINE ACCERS DOOA

AR STARTER ACCESS DOOR

EXTERHAL POWER RECEPTACLE BND SWITCH
AFT ROCKET DOORS

MiiN SENERATOR

AFT FUBELAGE SUAP TAMK

FORWARD ROCHET DOORS

FORWERD FUSFLAGE TANW

EQUIPMENT COMPARTMENT ACCESS DOOR
ATATIC POAT

AMGLE OF ATTACK DETECTON

AIRPLANES BUNG, 300408 - (50808 DMLY
AIMPLANES BURD. 42345 - (42357,

- Figure 1-2. General Arrangement
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General Arrangement (sheet 2)

Figul"-& 1-2.
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Key to figure 1-3, (sheet 1)

Mechanlcal advantage changer control

Mechaniecal advantage changer indicator window

Interlior canopy control handle

Transonlic trim switch

Rudder trim control

Emergency stores release handle

Throttle friction and lock control .
Master exterlior lights switch (temporarily: wire recorder switch)
Automatlic systems switch
Speedbrake swltch
Mlcerophone swltch

OA. Vertical gyro erection switch (in autopilot) (inoperative)
10. (deleted) = '

11. Erglne starter awitech

12, Landing gear retraction release control

13. ILanding gsar control handle

14. Emergency landirg gear release handle

15. Face mask temperature control

16. Engine conirol p@nel

1cA. Pitch damper engage switch

17. (deleted}- .

15. Yaw damper engage swltch

19. (deleted) - .

20. Throttle levar

L1

21, @&latadg

L]

r B o oa =

WO CO—J3 =] N #lﬁwm i

22, deleted
23, deleted) - -
24, 8Spin and drag chute control panel

25. Oxygen control

26. Anti-blackout centrol valve

Eg. Anti-blackout suit hose receptacle

2d. Personnel gear adapter

2BA. Fusea for yaw damper, ignition and fuel flow

29. Spare fuses (

30. Stowage receptacle (interim) (for pressure sult oxygen

31. Pace mask heater aﬂnnactian] { " e TORH Ak

= am - o = = = R I — I = = = == mm T T T e - =

the compressor section; the accessory section; and the combustion
chamber, turblne, and exhaust section. The compressor section
conslsts of a low pressure, nine stage unit driven by the second
and third stages of the turbine assembly, and a high preasure,
seven stage unit driven by the flrat atage of the turbine aasembly.
The combustlon chamber, turblne and exhaust section houses the
eight combustion chambers which are interconnected by cross-over
tubes to allow flame passage and continuous burning in all chambers,

I CONFIDENTIAL
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Airplanes BuNo. 142349-142350
Flgure 1-3. .Cockplt - Left 3ide ?ﬂhéut 1)
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Key to figure 1-3, (sheet 2)

Mechanical advantage changer control
Mechanical advantage changer indicator window
Interior canopy control handle

Transonlc trim switch

Rudder trim control

Emergency stores release handle (lnoperative)
Throttle friction and lock control

Master exterior lights switch (temporarily: wire recorder switch)
Automatic aystema swltch

Speedbrake switch

§. Microphone switch

10. (deleted)

11. Engine starter swltch

12, Landing gear retractlon release control

13. ILanding g=ar contrcl handle

14. Emargency landing zear release handle

15. Faze mask Semperaiire control panel

16. Engine control panel

16A. Pitch dampar engage switch

18, Yaw damper engage switch

19. (daieted)

20. Throttle lever

21, !dﬂlﬂtedi

-
Ll

s S*Fe o w = ®

d=leted

daleted

2li, Spin and drsg chute control panel

25. Oxygen control :

26. Anti-blackout contrel valve

27. Anti-blackout sult hose receptacle

28, Personnel gear adapter

28A. Fuses for yaw damper, ignition and fuel flow
29. Spare fuses

30. Stowage receptacle (interim) (for pressure sult oxygen regulator)
31. Face mask heater connectlon

the three stage turbine which drives the compressor units, and the
exhaust duct which channels the exhaust gases out of the engine., The
main accessory sectlon la located on the engine at the point of
smallest diameter, and contains those components necessary for proper
operation of the engine, These components include the fuel filter,
engine comblnation fuel pump, fuel econtrol unit, pressurizing and
dump valve, oil system pressure and scavenglng pumps, olil cooler and
reservolr, compressor air bleed valves, spark lgniters, and air
turbine starter. Fower to drive the fuel control unit, fuel and oll
pumps, and connectlon to the alr turbine starter is by meana of an
accessory drive shaft geared to the hlgh pressure compressor rotor.

GﬁHFIDEHTIﬁL
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Aiprplane BuNo. 139208

Figure 1-3.

Cockplt - Left Side (Sheet 2)
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Key to figure 1-3, (sheet 3)

Mechanical advantage changer control
Mechanical advantage changer indicator window
Interior canopy control handle :
Transonic trim switch
Rudder trim control
Emergency stores release handle (inoperative)
Throttle friction and lock control
Rudder trim control {hydraulicE
Master exterior lights switch (temporarily: wire recorder switch)
Automatic systems switch
Speedbrake switch
Mizrophons swltch
Vertical gyro erection switch (in autopilot) {inoperative)
(deleted) 2
Engine starter switch

. Récket doors switich

12. Landing gesr retraction release control

Londing gear control handle

. Ermergency landing. gear release handle

14A. Cancpy open light

15. Fac=a mask temperature control panel

16. Engine control panel

17. (deleted) 3

18. Yew damper engage switch

19. (deleted). N

20. Threttle lever

21. {&&-leted

e & o8 e a a

mm—;—&mummwmrﬂ

]
EHO®.
$ B

e
=
L]

e2. deleted

23. deleted

2li. Spin and drag chute controls panel

25. Oxygen control

26, ~ Anti-blackout control valve

27. Anti-blackout suit hose receptacle

28. Personnel gear adapter

28A, Fuses for yaw damper, ignition and fuel flow
29, Spare fuses

30. Stowage receptacle (interim) (for pressure sult oxygen regulator)
31. Faece mask heater connection

8 CONFIDENTIAL
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Alrplane BuNo. 139209
Figure 1-3. Cockpit - Left Side (sheet 3)
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Key to figure 1-4, (sheet 1)

1. Master wvarning light 29. Pressure ratioc gage

2. Master warning test switech 30. 011 and fuel pressure gage
3. Slats posltion indicators 31. 011 temperature gage

k. Gear door gapplng indicators 32. Elevon and utility

5. Fire warning light hydraulic pressure gage
6. Airspeed indicator 33. Counter

g. Remote attitude indicator 3L, (Top row)

. Accelerometer (standard) Force gage aselector switch
9. Turn and bank indiecator Remote attlitude caging
10, Speed brakes 1indicator switch
11. Tachometer (Bottom row)

12, Altlimeter - Ignitlon on light
13. Mach number indicator Exhaust nozzle position
‘14, Accelerometér (flight test) lights
15. Sump tank fuel quaniity gage 35. (Top row)
16. Liquid oxyzen gage . FM CALIB indicator light
17. Whe=ls posliion indicator INSTR FAIL indicator
18. ARC-27 switch (U.H.F.) 0QSCIL FAIL indicator
19. Tall.pipe temperature indicator CAM BLINK indicator
20, Ruddey, elavon and:-M,A,C, (Bottom row)
indicators FM-FM switech
21. ID-2=0/ARN course:indicator INSTR switch
22. Forge indicator ° O3CIL switch
23. Total fuel guantlfy indicator CAM switch
2h. Cabin differential pressure gage 36. Film remaining indicator
25. Fuel quantity test switch ﬂg. 3tiock trim switeh
26. Candpy unlocked lignt 38. Bombs ("B") button
27. Landing gear posltidn 9, Guns+rockets trigger switch

indicator szlector Auto control release handle

28, Cine switch 41, Canopy jettison handle
: Also shown: standby compass and
mirrors |

FUEL CONTROL SY3STEM

The basic engine fuel control system consists of a three-stage
combinatlon fuel pump and pump stage emergency transfer valve, and
a hydro-mechanical fuel control unit. The function of the ayatem is
to maintain, automatically, a fixed percentage of trimmed engine
speed for any given throttle laver setting,. '

COMBINATION FUEL PUMP, The combination fuel pump conaists of a
centrifugal boost stage supplying fuel to two separate gear-t pump
stages, one providing fuel for the engine, the other for the after-
burner. The emergency transfer valve assembly senses any pressure
loss due to failure of the engine fuel supply gear stage and diverts
sufficlent fuel flow from the afterburner gear stage to the engline
fuel control unit to meet engine operating requirements.

10 CONFIDENTIAL
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Airplanes BuNo. 142349-142350 .
Figure 1-4. Instrument Panel (sheet 1)
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25.
26.
27.

28.
29.
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HYDRO-MECHANICAL CONTROL UNIT.
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Key to figure 1-4, (sheet 2)

Master warning light

Master warning test awitch
3lats position indicators
Gear door gapping indlcators

Fire warning light

Fire extingulsher swilteh

Fire extinguisher bottles test
switches

Fire extingulsher bottles test
1light

Airspeed indilcater

Remote attitude indicator

Accelerometer (standard)

Turn and =ank indlecators
Speedbrakes indii;zatc:r

Tachometer Re

Altimeter

Mach numbar indiéator

Accelerumﬂt&r (flight-test)

Sumz tank-fuel quantlity gage

Liguid oxygen gage

Wheels position *ﬁdicatur
(deleted)

Osailator cgrrelutn switch

Tail. pipe temperalure indicator

Rudder, elevon and M.A.C.
indicatora

ID-250/ARN course lndicator
(deleted)

Total fuel quantity indicator

Cabin differential pressure
age

Fﬁal gquantity test switech

Canopy unlocked light

Landing gear position
indicator selector

Cine swlitch

(deleted)

Lo,

20A. Turbine dlscharge pressure
gage
30. 011 and fuel pressure gage
31. 0ll temperature gage
32. Elevon and utility
hydraulic pressure gage
33. Counter
34. (Top row)
Force zage selector
switech ;
Remote attitude caglng
swltch
(Bottom row)
Ignition on light
Exhaust nozzle position
lights
(Top row)
FM CALIEB indicator light
(Bottom row)
FM-FM switch
HSR switch (inoperative)
INSTR switch
03CIL awitch
CAM swltch
INSTR FAIL indicator
0SCIL FAIL indicator
CAM BLINK indicator
Film remaining indicator

35.

35A.

3gi Stick trim switch
38.

Bombs ("B") button
Guns-rockets trigger switch
Auto control release

handle

41. Canopy Jjettison handle
Alaso shown:

standby compass and
mirrors

The fuel econtrol unit metersa fuel in

proportion to throttle lever position through a power lever fuel valve

within a fuel metering oriflce.
iz provided in this valve.

A positive minimum flow adjustment
The percent of trimmed engine speed

selected by. throttle positioning is closely regulated for all operating
conditions through the action of a [ly-ball governor which governa

fuel flow through a servo valve,

During acceleration, the hydro-

mechanical fuel control senses burner static pressure, engine inlet
temperature, and engine speed, combining these variables to limit
fuel flow to the maximum allowable for a given engine to prevent

12
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Alrplane BuNo. 139208
Figuré 1-4. Instrument Panel (sheet 2)
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19.

21.

22,
23.

24,

CONFIDENTIAL

Key to figure 1-4, (sheet 3)

Master warning light

Master warning reset button

Master warning test awitch

Slats position indicators

Gear door gapping indlcators

Fire warning light

Fire extingulsher swlitch

Fire extinguisher bottles
test swltches

Fire extinguisher bottles
test light

Airspeed indlcator

Remote atititude indicator

Accelerometer (standard)

Turn and pa2nk indicator

Speedbrakes indlcator

Tachometer

Altimeter

Mach number indizator

Accelerometer (flight-test)

Surme tank fuel guantity gage
Liquid oxyazen gage

LO¥ *‘push-for-aux-bottle!
awlteh

Whaels position indicator
(deieted)

QOsel lator correlats swiltch

Tail pipe temperature
indicator

~ Rudder, elevon and M.A.C,

Indlecators

Rate-of roll indicator
(or) ID-250/ARN course
indieator

Force Iindicator

Total fuel quantity
indicator

Cabin differentlial pressure

gage

5.
2T

28,

204.

30.
31.
32.

33.
3'”--

35.

35A.

36.
35
ko
1.
ha.

Fuel guantity test switch
(deleted) .
Landing gear position
indicator selector
Clne swltch
(deleted
Turbine
gage
011l and fuel pressure gage
011 temperature gage
Elevon and utility hydraulic
preassure gage
Counter
(Top row) .
Force gage selector switch
Remote attitude cagling
swltch
(Bottom row)
Ignition on light
Exhaust nozzle position
lights
(Top row) "
FM CALIB indlcator light
(Bottom row)
FM-FM switech
HSR switch (inoperative)
INSTR swlteh
03CIL swltch
CAM switch
INSTR FAIL indicator
0SCIL FAIL indicator "
CAM BLINE Indlcator
Film remaining indlcator
Stick trim swltch
Bombzs ("B") button
Guns-rockets trigger switch
Auto control release handle
Gﬂnnpg Jettison handle
"GSAP" camera swltch

ischarge preasure

Also shown: standby compass and

mirrors

- = - == = o = e = - e mm e = e mm wr mm = mw omm - @ mm oww - o= = = == o - mm wm

compressor surge and over-temperaturing.
state for a given throttle setting, the hydro-mechanical unit
compensates automatically for wvariations 1n altitude, alrspeed,
compressor inlet temperature, engine speed, and burner pressure to
pravent overspeading, over-temperaturing, and compressor surge., Dur-
ing deceleration the control unit schedules a minlmum fuel flow as

a function of burner pressure to prevent lean "blow-out” by limiting
the rate of reduction of fuel flow to a flow sufficient to suatain

14
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Alrplane BuNo, 139209
Figure 1-4, Instrument Panel (sheet 3)
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Key to figure 1-5, (sheet 1)

Arresting hook control

Seat switch

Emergency generator and hydraullc pump release handle
Air conditioning swlitch

Master warning annunclator
Emergency electric hydraulic pumps switch
Spare fuses

Spare instrument lamps

. Spare console lamps

10. Manual fuel valve control

11. Interphone: outlets

12, MA-1 compass controller

13. (deleted

14, Impulse generator control panel

. (deleted :

16. Alr conditicning control panel

17. ARC-27TA (UHF) control panel

18, Auxiliary fuvel selector swltch

19. (deleted ' :

20, Auxlliary fuel quanilty indicators
21, Fuel quantityr push-fio-test switch

[] L] L] L ] [ L ] ¥ L]

W CO=J Ol Sl B =

carbustisn. Thia minimum flow schedule alsc provides a low limit of
fuel flow for altitude idle and the starting operation. A manual
fuel control syatem 1la incorporated into the fuel control unit as a
safety feature in the savent of automatle fuel control malfunction.
The manual system may be electrically selected by the pilot through
means of a switch in the2 cockplt. When the manual fuel control
system iz selected, an emergency &ctuating solenold on the fuel
control unit isoclates. tre automatic fuel metering unit and all fuel
metering. is then controliled manually by a throttling valve mechanically
linked to the throttle in the cockplt. This throttling valve also
acts as & fuel shutoff durlng engine shut-down. The hydro-mechanical
fuel control unit employed on J5T-P-8 englnes does not incorporate
gither an automatic emergency fuel control transfer system, or
minimum fuel flow locks armed by the "TAKE OFF" position of the
throttle.

FUEL CONTROL SYSTEM SELECTOR SWITCH. The engine fuel control system
selector switch, labeled ENG CONT (16, figure 1-3), controls selec-
tion of elther the automatic or the manual fuel ayatem. In the
"PRIMARY" position, the switch selects the automatie fuel control
aystem which governs the percent of trimmed engine speed selected

by the pilet. When placed in the "MANUAL" position, the switch
activates an emergency actuating solenold which isolates the auto-
matie fuel control system and places the pilot in manual control of
fuel metering through a mechanlieal linkage from the throttle to the
emergency throttling valve in the fuel control unit. An EMERG FUEL

16 . CONFIDENTTAT,
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Cockpit - Right Side (sheet 1)

Alrplanes BuNo. 142349-142350

Figure 1-5,

17
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Key to figure 1-5, (sheet 2)

i £ Arreating hook control

2. Seat swltch

of. Cabin air temperature swlitch

3. Emergency generator and hydraulle pump release handle
4. Alr conditioning swltch

] Master warning annunciator

GA. (blank)

Ts Spare fuses

8. Spare instrument lamps

9., Spare console lamps

10. deleted)
104. (blank)
11. (deleted)

12. MA-1 compass controller
13. {dﬂletegga .

13A. External lights control panel (inoperative)
1. Impulse zenerator control panel

15. (deleted Ly

16. Air condicioning control panel

1;. ARC-2TA {UHF) control panel

18, Auxiliary fuel solector switch

13, {daietadg .

20, Auxiliary fuel quantity indicators

21, Fuel quantlty push-to-test swltch

control warning light (5, figure 1-5) is provided on the right-hand
congole. - This iight 1lluminates whenever the ENG CONT awltch 1s in
the "MANUAL" position.

CAUTION

Whén operzting on the manual fuel con-
trol system, the throttle must be moved
slowly and smoothly, observing engine
instruments, to prevent "lean-out,”
"rich-out,” over speeding, or over-
temperaturling.

PUMP FAILURE WARNING LIGHT, The FUEL PUMP fallure warning light
(5, figure 1-5) located on the right-hand console, illuminates to
indicate failure of the engine stage of the engine combination
fuel pump. The illumination of thia warning light will be the only
indication of such faillure since transfer to the afterburner stage

131a¢¢nmpliﬂhﬂd automatically by the pump-stage emergency transfer
valve.

E

THROTTLE

The throttle (20, figure 1-3), located on the left-hand console,
establishes the power level for which the fuel control unit meters

18 CONFIDENTIAL
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Figure 1-5. Cockpit - Right Side (sheet 2)
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Key to figure 1-5, (sheet 3)

1: Arresting hook control

2. Seat switch

2A. Cabin alr temperature switch

3. EMERgency GENerator release handle
b Alr conditioning switch

LA. Fuses
= Master warning annunclator
A. (blank)

g. Spare fuses
Spare instrument lamp3s

9. Spare console lamps

10. (deleted)
108, (blank)
1.1 & d-‘ﬂ' lﬂtﬂ'd} ' I

12. MA-1l compass controller

13. (deleted .=

138, External-Iights ccntrol panel (inoperative)
14. Impulse generater control panel
15. (dzleted): -

16. Air-econditloning control panel
"16A. Windshielf defog switch

15. ARC-2TA (UHF) ecntrol panel

18. Auxiliary fuel selactor awltch

19, (deleted)

20. Auxiliary fuel guantity indilcators
21. Fuel gquantity push-to-test switch

fuel to the enzine. The throttle mechanism incorporates an "off"
positicn which zloses-the emergency throttling and shut-off valve,
depriving the engline of all fuel and opening the engine fuel manifold
drain valve:; an "IGNITE" position which 1s entered by moving the
throttle outboard from the "off" position, thus closing a switch
which energizes the engine ignition system; an "idle" position,
guarded by a atnF device to prevent the throttle from being moved
inadvertantly to "off"; and a transitional range from idle rpm to
maximum rpm. To activate the afterburner, the throttle iz moved
outboard after passing forward of the afterburner gate, approximately
at the mid-point of total throttle lever travel. This action
actuates the afterburner switeh and simultaneously engages the
afterburner detent which holds the throttle in the outboard position
without requiring the attentlion of the pllot during take-off. At the
extreme forward end of the throttle quadrant 1s the "TAKE OFF"
position. The afterburner detent may be engaged or disengaged at

any point between the afterburner gate and the "TAKE OFF" position.

A limit switeh located in the throttle linkage 18 actuated whenever
the throttle is fully back in the "idle" pesition. This switch
serves to energlze a solencid valve, cauaing the afterburner nozzle
to "pop-open"” to reduce thrust during ground operations. Incor-
porated into the throttle handgrip are three swltches: a two position
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139209 :
Cockplt - Right Side (sheet 3)

Airplane BuNo.

Flgure 1-5.
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SPEEDBRAKE switch; a radlo tranamit MIC switch located on the
inboard end of the grip; and a master EXT LIGHTS swltch located
on the outboard end of the grip.

FRICTION WHEEL. A throttle lever friction control wheel labeled
THROTTLE FRICTION & LOCK (6, figure 1-3), controls the force re-
quired to move the throttle lever from one posltlion to another.

When the throttle lever friction device 1s fully engaged, full pllot
effort will not move the throttle.

MASTER ENGINE SWITCH

The ENGINE MA3TER switech (16, figure 1-3) 1s located on the ENGINE
contrul panel on the Zeft-hand console. The awltch has two posltions;
"oN" and "OFF." Thz "ON" position of the ENGINE MASTER awitch
enargizaes the engine fuel contrel cireult through the ENG CONT swltch,
the a-c electvical fucl boost pump 1f a-c electrical power is avall-
able, and arms the FUEL PUMP FAILURE warning light circuit, PITOT &
ENG ANTI-ICING switzhk. afterburner swltch, lgnltion awltech, and
igniticn timer. The ENGINE MASTER switch receives power from the
primary d-c¢ electriczal bus through the ENGINE CONTROL fuse in the
equipment compartment.

ENGIFE ANTI-ICING SWITCH

A two position toggls switch, labeled PITOT & ENG ANTI-ICING (16,
figure 1-3), controls operation of the engine anti-lcing system.
Placing the switch in the "ON" position actuates a valve which allows
high temperature compreasor discharge air to flow through external
tubea on each slde of the engine to the compressor case and inlet
guide vanes. An antl-icing alir regulator and air valve are incor-
porated in each tube syastem. The regulator automatically controls
the volume of air flowing through the tubes, permitting maximum flow
at TO°F bleed air temperature and minimum at S60°F. The "ON" posi-
tion of this swlteh also energizes the electrical heating elements in
the pitot static pressure tube head.

ENGINE INSTRUMENTS3

PRESSURE RATIO INDICATOR. (1) A pressure ratioc indicator (29 figura
1-4), located on the instrument panel, is provided to indicate the
ratio of tailpipe (Pt 7) pressure to preasure at the intake (Pt 0),
as a means of checklng take-off thrust at military power. The

(1) Airplanes BuNe, 142349-142350
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Instrument is graduated from 1.2 to 3.4. A knob on the lower
left-hand side of the instrument operates a counter dial and
simultanecusly moves an index polnter which travels around the
perimeter of the instrument face. The knob 1s turned untlil the
minimum acceptable take-off pressure ratio for ambilent conditions
1s displayed on the dial by the index pointer. When take-off
power 18 applied, the needle should advance around the dial to
coincide with the index peinter at the moment Q?E of military

power 1s delivered. i

TAIL PIPE FPRESSURE GACE. (1) A turbine discharge out pressure
gage (294, figure 1-4) marked "TAIL PIPE PRESSURE" indicates
the turbine discharge out pressure in Inches of mercury when
the reading is multiplied by ten. e -

TURBINE OUTLET TEMFERATURE INDICATOR. The turbine ﬁﬁtl&t .
temperature indicator (19, figure 1-U4) is meunted on the instru-
ment panel. This instrument indicates in hundreds of degrees

centrigrade -the temperature of englne exhaust gases. immedlately
downstream of the turbine assembly. ' - .

TACHOMETER. An engine tachometer (11, figuré 1-U4) is locafed
on the instrument panel. This instrument reflects the speed

of the hlgh pressure compressor rotor expressed as a percentage
of 9,976 rpm. The maximum rated rpm of any: individuzl engine
iz stamped on the engine data plate. o -

ENGINE COOLING

Alr flowing from the front and rear compressdérs through the
turbine and exhaust sections serves to cool the engine internally.
Amblent alr is directed through the engine compartment and

vented overboard through three exit ducts at the vapor seal
between the compressor and turbine sectlons of the engine to

cool and ventilate the accessory section. Alr from the engline

01l cooler intake 1is bled off to ventilate and coocl the engine
compartment aft of the vapor seal in the burner, turbine, and
afterburner section. This air is ducted overboard through the
tallcone. In addition, air bled from the air intake ducts is
passed between the accessory compartment insulating blankets

and surrounding structure, by-passing the vapor seal, to ventilate
the vapor compartment between the insulating blankets and structure
of the burner, turbine, and afterburner compartment. This air

is ducted overboard through two exit ramps jJust forward of the -
tall cone. For afterburner eooling provisions, refer to AFTER-

" BURNER in this section.

(1) Airplanes BuNo. 139208-139209.
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Key to figure 1-6

Firing mechanism for ejectlon seat catapult
Safety pin lanyard (shown schematic)

Safety pin

Ejection control (face curtain) handle

Headrest

Ripeord handle (manual "D-ring")

Left suit shoulder strap connection

Parachute

Oxygen and radlo hose (mask connection)

Oxygen and radlioc hose (console connection)
Shoulder harness inertia reel control

Laeft seat belt connection

Auxiliary front handle ejection control ("D-ring")
1h. Emergenzy oxygen bottle actuating handle ("green-apple")
Emergensy oxygen bottle pressure gage

Personnel -Emergency equipment (seat pan and pararaft kit) .
. Harness. release pandle ;

18. Barometric dpening parachute arming lanyard

Right seat balt connectlon

Rlght sul: shoulder strap connection

21. Inortia reel connectlion
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TGNITTON SYSTEM

The eagine iznition system consiats of two spark ignlters and an,
ignition timer. The spark igniters are located in the lower two
combustlon ¢hémberaz in the burner sectlion of the engine. The
ignition timer energlzes the igniters for a firing cyecle of 30
seconds duratlion when activated by the ignition switceh.

IGNITION SWITCH. The ignition gwiteh 1s incorporated in the throttle
lever assembly. This is a momentary contact limit switch and 1is
actuated bF outboard movement of the throttle lever when the throttle
ia in the "off" position. The ignition switch completes a circuit
from the primary d-c¢ electrical busa, through the ENGINE MASTER
gwlitch; to the ignition timer.

ENGINE STARTER SYSTEM

An air turbine atarter is located on the engine accesaorles section.
The starter is powered by air pressure from an external GTC atarter
unit, and motors the high pressure compressor rotor through the
acceasories drive shaft. Control of the external starter unit is
accomplished by a shut-off valve in the CGTC starter unit and a limit
swlteh in the engine starter itself. The shut-off valve is controlled
by the START switch in the aireraft. This push-button iype switeh
opens the shut-off valve 1n the starter unit through the limit
gwltch, which then holds the shut-off valve open untll the engine
-reaches approximately S50% rpm. At this speed the limit switch opens,
the shut off valve closes, and the START switch disengages.
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Figure 1-6,
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STARTER SWITCH. The push-button type START switch (11, figure 1-3)
on the left-hand console controls the starting operation. De-
pressing the START switch with the external GTC starter electrical
cable connected to the ailrplane locks the switch down and opens

the starter alr shut-off valve. When the engine reaches approxi-
mately 50% rpm the START switch automatically pops up. The atart-
ing operation may be discontinued at any tlme by manually pulling
up on the START swltch.

CAUTION

To avold damage to the alrplane starter,
do not use external GTC starting unlts
which provide alr at temperatures in
excess of 375°F.

AFTERBITRNER

An afterburner is attached to the rear of the turbine case of the
engine to provide thrust augmentation. An inner liner in the :
afterburner is perforated at the forward end to allow engine

exhaust gases to pass between the inner liner and outer shell of

the afterburner for cooling purposes. A two pesitlion, variable-
area axhaust nozzle 1s attached to the rear of the afterburner
exhaust duct to provide the proper exhaust orifice slze for elther
norral or 2fterburning engine operation. The afterburner system
inccrporates a separate fuel control and lgniter aystem.

AFTERBURNER FUEL CONTROL

The afterburner fuel control system becomes separate from the
engine fuel control system at a point in the combination fuel
pump. In addition to the afterburner gear stage of the com-
bination fuel pump, the system includes the afterburner fuel
control unit, fuel nozzles, and afterburner swltch. When the
throttle is moved outboard, engaging the afterburner detent, a
awiteh is actuated which causes the afterburner gear stage of
the engine combination fuel pump to dellver fuel to the after-
burner fuel control unit which then meters fuel as necessary to
the afterburner fuel nozzles as a function of compressor dis-
charge pressure.

AFTERBURNER SWITCH. The afterburner switch is located ln the
throttle quadrant at the outboard side of the throttle lever slot
between the afterburner gate and the "TAKE OFF" position. To
activate this switch, the throttle lever is moved outboard to the
afterburner positlon at any desired point forward of the after-
burner gate. This switch energizes a valve in the englne com-

bination fuel pump, allowing fuel to be delivered to the after-
burner fuel control unlt. :
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AFTERBURNER IGNITER COHTROL

The alfterburner fyrniter control lo actuated by fuel preasure
from the afterburner [uel control unit. The ipnlter In)ects
a atream of rav fuel into the ongine upstream of the turhine

assembly where 1t ignlites and passes into the afterburner to
lgnite the fuel 1issulng from the afterburner fuel nozzles.

EXHAUST NOZZLE CONTROL

The exhaust nozZle control 1s actuated by fuel pressure from

the afterburner stage of the engine combination fuel pump. Fuel
pressure arriving at the nozzle control moves a plston, portirg
high preasure compressor bleed air to the exhaust nozzle actuating
cylinderar cauaing the nozzle to open or close as reguired. A
"pop-open” nozzle control, operated by a limit switch in tha.
throttle linkage and a solenold on the exhaust nozzle contreol, is
installed to cause the afterburner nozzle to épen without lizhting-
off the afterburner. This system ports high-pressure ‘compreasor
bleed air to the nozzle actuating c¢yllnders when the.throtile is
in the "idle" position by mechanical and eleztrical-means, rather
than by afterburner fuel pressure, in order to reduce thrust
during ground operations.

OILL SYSTEM

The englne 1s lubricated and partially cocled by an automatgic
oll syatem. An oil tank is located on the upper left side of
the engine at the point of smallest dlameter. - The taak has a
total capacity of 5.5 U. S. gallons, of which 3.0 gallons ars
usable, 1.0 gallon 1s reserve, and 1.5 gallons remain in the
system when the engine i3 not operating. Expansion space for
1.6 .gallons is provided. Refer to Table I at the end of this
section for engine oll grade and specification. An engine
driven oil pressure pump and flve gear-type scavenger pumps
provide constant circulation of oll to lubricate the six main
bearings and other componenta of the engine. BScavenged oil 1s
filtered and routed through both a ram air cooler and fuel-oil
cooler before re-entering the system. Maximum oll consumption

ls estimated to be approximately four pounds per hour at normal
rated thrust.

OIL PRESSURE INDICATOR. An oil pressure indicator (30, figure
-1-4) on the instrument panel reflects the differential pressure
between ayatem oll pump discharge pressure and engine accesszory
compartment pressure. When the system 18 operating normally, a
pressure rellef valve maintains a relatively constant 45 psi
differential oil pressure at the bearing orifices. The indlecator
is a dual instrument labeled PRESSURE, which shows both oil and
fuel pressure in pounds per square inch. 011 pressure 1s read
opposite the needle diasplaying the letter "0".
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OIL TEMPERATURE INDICATOR. An 2IL temperature indicator (31,
figure 1-4) on the instrument panel reflects the temperature
of engine oil in degrees centlgrade.

FUEL SYSTEM

The engine fuel supply 1s carrled in six fuel tanks. Thease n?a
may be serviced through a two point pressure fuel system, (1

or by means of six gravity fuel tank filler caps, one located

at the top of each tank. ILater aircraft (1) incorporate provi-
sions for carrying two 300 gallon external fuel tanks, one on each
side just inboard of the main landing gear doors. A fuel transfer
ayatem is provided, allowing fuel to be transferred through a piping
system by means of tsnk pressurization and air driven fuel pumps.
All fuel 1= tranaferred into the aft fuselage sump tank contalning
an electrically driven fuel boost pump which delivers fuel under
pressure to fhe englre fuel pump. A manual fuel supply shut-off
valve control is provided in the cockplt. Refer to Table I at the
end of this section for fuel grades and specifications of recommen-

ded, aiternates, and emergency fuels. .
. FUEL QUANTITY DATA
GAELLONE
USAELE LNUSABLE | gaopamsic TOTAL
TaNKS e I v -
[EACH ] LEACH] [EACH] TEADH]
1 L] im0 0.0 4.0 [E.1 Ml
AFT FUSELAGE SUMP 3 i T =0 0 i89.0
A 0.3 1.2 2830
FORWARD WING b F Tts o 7 =
o] read i.6 0 im0
2
AFT WING AUXILIARY b S P = 7 n
1] HEA D i ] [ ] 212D
rnn?u.nn FUSELAGE AUXILIARY b i T = — = S
6| 2000 ® & 0G0
P 2
DRO b | aco0 . & 3000
& = GRAVITY FuBLing
P & PRESSURE FUELIMNG
"y
USABLE FUEL TOTALS [ P
FORWARD WING AND AFT FUSILAGL SUMP TANKE TELO TAE
FolwWamRd walid, &FT FUERELAGE SUMP, AFT Wild,
AND FORWARD FUSELAGE TANNS 3400 | 13354
FORWERD Wikl 4FT FURBELAGE GUMP AFT Wikda,
FORWARD FUSELSGE, AND ORGP TAMIS 180 | 18354
& MFORMATION TO BE ADDED
DATA BASIE: CALCULATIONS P e T
= =r=——x

Flgure l1-T7. Fuel Quantity Data Table

1) Airplanes BuNo. 142349-142350.
2) Airplanes BuNo. 139208-139209.

28 CONFIDENTIAL



CONFIDENTIAL

INTERNAL FUEL TANKS

The six fuel tanks provided in the airplane are comprised of
four lntegral tanks In the center wing, two on each slde of
the engine bay, and two bladder-type tanks 1In the luselapge
between the equipment compartment and engine bay. The four
integral center wing tanks are comprised of a left and rlght
forward wing tank and a left and réﬂ%g_ggg_niﬂg‘ﬁgpk. The
two forward wing tanks are intended to carry fuel on all
flights, whlle the two aft wing tanks are consldered as aux-
iliary tanks and will not normally be fueled except for fighter
or ferry mlsslons. The two bladder-type fuselage tanks consgist
of the aflt fuaelgge‘bumg tank and the forward fuselage tank.
The aft fuselage sump tank contains the fuel level control
valves regulating transfer of fuel from all other tanks, and
the fuel boost pump which delivers fuel to the engine. All
fuel aboard the airplane ls transferred to this tank before
delivery to the engine. The forward fuselage fual tank iz
congldeied as an auxiliary tank and will not normally ba. .
fueled except for fighter or ferry missiona, All&ix tanks
incorporate prov a%cna for fuel trunsfui, pressure fueling
and de-fueling, vity filling, and wvater and =edi-
ment drainage. For information concerning total: and uaab1a
fuel capacities of each tank, refer to figure l-T

FUEL TANK PRESSURIZING AND VENTING :
All fuel tanks are vented, and the forward fuselaze and aft
wing tanks pressurized, through an inter-connected presasuriz-
ing and ventling system. Pressurlzation of the forward fuse-
lage and aft wing tanks (auxillary tanks) 1s accomplished.by
piping low pressure engine compressor bleed air ta the pres-
surizing and venting system air valve (view "A", figure 1=8
which distributes the air to the tanks to effect fuel transfer.
A solenoid-operated internal transfer three-way air valve
controls the flow of air to the distributing alr valve in
response to signals from the pilot-operated“AUX FUEL TRANS®
gawltch. When in operation, the system delivers air at six
pal to the auxiliary tanks. The distributing alr valve in-
corporates a rellef valve to relieve any pressure In excess
of T 1/2 psi which may cccur during a ¢limb. A ground com-
pressed alr supply connection 1s provided in the ayatem to
facilitate pressure defueling of the auxiliary fuel tanks.
The aft fuselage sump and forward wing tanks are ggg;gg_%}
times, and the forward fuselage and aft wing tanks when
1s not being transferred, through the distributing air
valve and vent aystem overboard pilpe. The vent system exlt
(25, figure 1-2), located on the bottom of the center wing
Juat forward of the right-hand inboard elevon, is heated by
high pressure compressor bleed air to prevent the formation
of lce or frost. The vent exlt 1z designed to provide a
small positive differential in fuel vent system pressure over
arbient pressure to preclude the possibllity of the bladder-
type fuselage fuel tanks collapsing as a result of negative
internal pressures. The fuselage fuel tanks cavity (sur-

rounding support structure) 1s yentlilated by ambient air

(1) Airplanes BuNo. 142349-142350.

(2) Airplanes BuNo. 139208-139209. COMRTINTTAT, a0
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entering the fuselage behind each 1ntake scoop boundary layer sepa-
rator blade, and leaving at the left-hand catapult hook. This vent-
ing system is designed to maintain a slight negative pressure around
the fuselage fuel tanks to asslst in preventing collapse of the tanks
when partially full or empty., In addition, a flapper valve iz incor-
porated in the distributing alr valve to provide rapid pressure dif--
ferential relief for the forward fuselage fuel tank during high speed
dives.

FUEL TRANSFER

Fuel transfer from the auxiliary tanks and the forward wing tanks to
the aft fuselage sump tank is accomplished by englne bleed alr tank
pressurization and engine bleed alr driven fuel transfer pumps res=
pectively. Pressurization of the forward fuselage and aft wing tanks
18- controlled by the’ three-way internal transfer air valve. This 1
valve 1s a sclenoid operated valve controlled by the AUX FUEL TRANS
awltsh, which opens to pressurize the auxiliary tanks and closes to
de-pressurize the suxlliary tanks. When pressurized, the auxilliary
tanks fuel supply is transferred through plping and check valves
(to prevent inter-transfer between auxiliary tanks) to the aft fuse-
lage sump tank, Tw> fuel level control valves in the auxiliary fuel
trarafar syatem control the level of fuel in the aft fuselage sump
tank during the trapafer operatlion to prevent transfer fuel from
being pumped overboard through the aft fuselage sump tank vent. These
two valves also serve to permit pllot selected transfer of auxillary
fuel from the forward fuselage tank or the aft wing tanka, or both.
Transt'er of fuel from the forward wing tanks to the aft fuselage sump
tank 12 controlled by a third fuel level control valve, located sllight-
ly Jowar in the sump tank than the auxiliary fuel transfer control
valves, At any time that the fuel level in the sump tank falls from
the ‘auxiliary fuel tiansfer level to the forward wing tank transfer
level, the control valve opens to admit forward wing tanks transfer
fuel. The forward wing tanks air driven transfer pumps operate at
all times when the engine is running, therefore the tranafer of for-
ward wing tanks fuel is automatic, and no contrel of this portlon of
the fuel transfer syatem by the pllot is possible. Like the auxiliary
fuel transfer system, the forward wing tanks transfer system incor-
porates check valves to prevent inter-transfer of fuel and resultant
undesirable asymmetrical loadings. Transfer of fuel from all tanks
to the aft fuselage sump tank is at a rate sufficient to meet or ex-
ieed engine fuel flow requirements at military power plus afterburn-
ng .

AUXILIARY FUEL TRANSFER CONTROL. The AUX FUEL TRANS switch (16, figure
1-3) on the pilot's left-hand console controls the transfer of aux-
iliary fuel when carried. The switch has three positions; "OFF,"
"INTERNAL," and "DROP." In the "OFF" positlon of the swlitch the sole-
nold of the internal three way valve 1s energilzed, holding the normally-
open valve in the closed position, thus depriving the forward fuselage
and aft wing tanks of the pressurized alr required to effect fuel trans-
fer. The "INTERNAL" position of the AUX FUEL TRANS swltch breaks the

. elactrical circuit from the d-c primary bus to the internal transfer
three way air valve, permitting the valve to open and the auxiliary
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fuel tanks to become pressurlzed. The "DROP" position of the
AUX FUEL TRANS switch breaks the electrical circult from the
T ? prima bus to the drop tanks transfer three way alr valve,
pﬂrmi ing the valve to open and the drop tanks to become
pressurized to effect drop tansks fuel transfer (refer to DROP
TANK3, in this section). The AUX FUEL TRANS switch is also
tied intn the fuel gquantity indlicatling system. For a descrip-
tion of this function, refer to PUEL QUANTITY INDICATING 3SYSTEM
in this aection.

The AUX FUEL SELECTOR switch (18, flgure 1- ;]l on the right-
hand console controls selectlon of fuel tranasfer from thﬂ for-
ward fuselage tank or aft wing tanks, or bath, when the AUX
FUEL TRANHS switch is in the "INTERNAL" positlon.

The AUX FUEL SELECTOR switch has three positions; "FWD CHLY", i
"BOTH", and "AFRT OWLY." 1In the "BOTH" position eof the_uﬁlﬁ:h,
two solenoid-controlled float valves contalpned in one of E A
pair of '‘dval float valves in the aft fuzelage BUIMD tank fmqiuh g
.control the zuxiliary fuel transfer control valves) are "ds=- e
energized; parmitting forward fuselage and aft wing tanks aux- .
iliary fuel to tranzfer to the sump tank. In the “FUQ COE¥F" =
position of the switch, the solenold-controllasd flent volve

which ahuts off .the aft wing tanks auxiliary fuel conirol . i
valve 1z ensrglzed, thereby stopping the flow of Tyl fram. Seeel
the aft wing; teanks to the aft fuselage sump bank. "In Lhic-.. E=0
"APT ONLY" —Zosition of the switch, the solenold-controllod

float valve which shuts off the fnruard Tuselage -tank aux-

iliary fuel control valve is energiged, thereby =#topping tha

flow of fuel from the forward fuselage tank to thi aft fuse- -
lage sump tank. The other dual float valve preveénts auxililiary
fuel from being pumped overbrard through the aft fuselage sump -

tank vent in the event of fallure of the anlenﬂid-;antrﬁlled
dual flnat valva, ¥

Hote

The AUX FUEL SELECTOR switch is
Inoperative when the AUX FUEL
TRANS switeh is in either the
"OFF" or the "DROP" position.

FUEL BOOST FUMP

An electrically driven fusl boost pump, powered by the a-¢
monltored bus, is submerped in the aft fuselage sump tank.
The fuel boost pump incorporates both a normal and an in-
verted flight fuel inlet and willl deliver fuel to the engine
combination fuel purp at & boost pressure of approximately

30-40 psi. Operation of the fuel bonst pump is controllad
by the ENGINE MASTER switch.

(1) Alrplanes Bullo. 142349-142350. 2
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FUEL BOOST PRESSURE WARNING LIGHT. A FUEL BOOST FUMF pressure
warning light (5, figure 1-5) is provided on the right-hand
console. When the warning light is "out" it indicates that
fuel boost pump pressure is above 5 % 1 psil. Illumination of
the warning light indicates fAET fuel boost pressure is below
this value.

FUEL SHUT-OFF VALVE. The fuel system incorporates a manually
operated FUEL VALVE E?ntrcl (10, figure 1-5) located on the
right-hand ﬁunﬂule,( or on the canted bulkhead (2) adjacent
to the pllot's seat, The FUEL VALVE control handle haas two
positions, "OPEN" and "CLOSE." The "CLOSE" position of the
control stops all fuel flow from the airplane fuel syastem to
the engline fuel control syatem. ;

-

FUEL QUANTITY INDICATING SYSTEM (3)

The fuel guantity indicating system 1s comprised of six die-
lectric-type fuel quantity probes, two relay control unfte,
four fuel quantity indlecators, a thermiator unit, two fuel
quantity test switches, and associated wiring. Eaoh tank
contains one fuel quantity probe, The six probes-are wirsd
through the relay control units in such a manner ‘&g to in-: =
dicate, on the TOTAL FUEL QUANTITY indicator (23, figure 1-4), -
the total fuel on board in all six tanks (if serviced), the St
af't fuselage sump and forward wing tanks, or the sump tank.
only, depending on the functional status of the fuel tranafar
system and resultant aft fuselage sump tank fuel -levels. The
thermistor unlt, mounted in the aft fuselage sump tank, is
the determining element as to whether the indicating system
displays total fuel carried, or actual fuel available for
consumption as a result of either malfunction or diismanags-
ment of the fuel transfer system. 5

The thermistor unilt is comprised of four thermistors arranged
in two pairs, one above the other. The upper pair of ther-
mlstors 1s situated at the level of the auxiliary fuel trans-
fer level control valves, and serves to signal to the upper
level relay control unit the presence or absence of auxiliary
transfer fuel in the sump tank. If forward fuselage and aft
wing tanks auxiliary fuel 1s carried, and the pilot does not
place the AUX FUEL TRANS switch at "INTERNAL," or if the tanks
pressurlizing system falls, then the fuel level in the aft fuse-
lage sump tank will fall below the upper palr of thermistors
as. a result of engine fuel consumption. The thermistors will
then signal the upper level relay control-unit to drop out the
indleation of any remalning auxiliary fuel on the TOTAL FUEL
QUANTITY indicator, thereby signaling to the pllot that only
aft fuselage sump and forward wing tanks fuel is available for
consumption. The lower palr of thermistors is situated at the
level of the forward wing tanks fuel transfer level control

(1) Airplanes BuNo. 142349-142350,

2) Alrplanes BuNo. 135208-139209.
}3{ Airglanea BuNo. 139208, 13553%-1&235&_
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valvea, and serves to signal to the lower level relay control unilt

the presence or absence of forward wing transfer fuel iIn the sump
tank. When forward wing tanks transfer fuel 1s exhausted, or 1n

the event of failure of the ailr-driven pumps, the fuel level 1n the
aft fuselage sump tank will fall below the lower palr of thermistors
as a result of engine fuel consumption. The thermistors wlll then
signal the lower level relay control unit to drop out the indication
of all remaining fuel (except sump tank fuel) on the TOTAL FUEL QUAN-
TITY indicator. At the same time that all fuel readings except sump
tank fuel quantity are dropped from the TOTAL FUEL QUANTITY indicator,
tha lower level relay control unit will cause the FUEL QUANTITY warn-
ing light (5, figure 1-5) on the right-hand console to 1lluminate, in-
dicating to the pillot that 142 gallons (925 pounds), or less, of usable
fuel remain. :

FUEL QUANTITY INDICATING system (1)

The fuel quantity indicating system 1s comprised of six dlelectric-
type fuel gquantity probes, relay control unit, four fuel guantity in-
dieaters, thermidtor, two fuel quantity test swlitches, and assoclated
wirinez. -Each fuel tank contalina one fuel quantity probe. The six probes
are wired through the relay control unit in such a manner as to lndleate,
on the TOTAL FUEL QUANTITY indicator, the guantity of fuel remaining in
either the three main fuel tanks or the three main plus the three aux-
iliary ruel tanks, depending on the position of the AUX FUEL TRANS
switeh. With the AUX FUEL TRANS switch set at the ”IHTEHHAL" posi-
tion, the fuel quantity indicating system will reflect, on the TOTAL
FUEL QUANTITY. indiecator (23, figure 1-4), the total fuel quantity in
all six tanks. - With‘the AUX FUEL TRANS switch set at "OFF," the ays-
tem will indicete, on:the TOTAL FUEL QUANTITY indicator, only the fuel
quantity of the aft ruselage sump and feorward wing tanks, regardless

of fuel remaining in the forward fuselage and aft wing auxiliary tanks.
The af't-fuselage sump tank contains the thermistor unlt. The unit is
located approximately. half way ‘down the length of the fuel quantity
probe, placing it below the fuel levels normally maintalned by the
main and auxillary fosl level control valves during fuel tranafer.

If the fuel supply in the aft fuselage sump tank falls below the 100-
gallon (650 pounds) level, due elther to exhaustion of transfer fuel

or to malfunction or mismanagement of the fuel transfer system, the
thermistor unlt causes the reading of any remalining transfer fuel to

be dropped out. At the same time that all fuel readings except sump
tank fuel quantity are dropped from the TOTAL FUEL QUANTITY indicator,
the relay control unit will cause the FUEL QUANTITY warning light (5,
figure 1-5) on the right-hand console to 1lluminate, indicating to

the pllot that 100 gallona, or leas, of usable fuel remain.

FUEL QUANTITY INDICATORS., PFour fuel quantity lndlecators are provided
in the airecraft: a TOTAL FUEL QUANTITY indicator (23, figure 1-4),
functlonally described in the preceding paragraphs; a sump tank FUEL
QUANTITY indicator (15, figure 1-“2 on the instrument panel; a FWD.
FUS. TANK FUEL QUANTITY indicator (20, figure 1-5) on the right-hand
console; and an AFT WING TANK FUEL QUANTITY indicator (20, figure 1-5)
on the right-=hand console. The sump tank, FWD, FUS, TANK, and AFT

(1) Airplane BuNo. 139209. _
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WING TANK indlicators are inastalled for light test purpodes,
and show fuel gquantity in thelr respective tanka regardless
of fuel system functional status or aft fuselage sump tank
fuel levels.

FUEL QUANTITY TEST SWITCHES., Two fuel quantity teat switches
are provided. The FUEL QUA. TEST switch (25, figure 1-4) on
the instrument panel 1s used to test the TOTAL FUEL QUANTITY
and su tank FUEL QUANTITY indicators. The PUSH TO TEST
switeh (21, figure 1-5) on the right-hand console is used to
test the FWD. FUS. TANK and AFT WING TANK FUEL QUANTITY indi-
cator, Depressing elther switch causes the pointers of the
reapective fuel gquantlty indicators to rotate counter-clock-
wise toward the zero reading on the dial. When the switch

1z released, the fuel quantity indlcator pointers should re-
turn to thelr previous indieation, if functioning progerly.

NOTE

®A given volume of fuel wlll vary in
welght, depending on 1ts denslty,
and althouph the aystem partially. .
compensatea for this varlatlon, zhe
indiecation of fuel guantity in pounds
wlll vary when the tanks are full 1f
standard conditlons do not prevall.

®#To obtain the most nearly accurate.
fuel gquantity indication, the air~
graft should be 1ln a ground or
flight attitude of 5 degrees noaz
up.

proP TANKS (1)

The aircraft 1s equlpped with provislons for carrylng two
F00=-gallon drop tanks on the external atores racks, The

drop tanks are vented, and have provislons for gravity

fueling, pressure fueling, and pressurlzation to effect

fuel transfer at the option of the pllot. The drop tanks

may be jettisoned electrically by pulling the EMER STORES
REL handle (5, figure 1-3) on the left-hand console.

Fuel tranasfer from the drop tanks to the forward wing tanks
1s effected by means of drop tank pressurization. Flacing
the AUX FUEL TRANS switeh at "DROP" opens a solenoid-oper-
ated drop tanks tranafer three-way air valve which directs
low pressure engine compressor bleed alr to the drop tanks.
Once pressurized, the flow of fuel from the drop tanks to
the forward wing tanks 1z controlled by the forward wing
tanks pressure fueling dual solencld float valves, which

(1) Airplanes BuNo. 142349-142350,
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stop the transfer of fuel when the wing tank 1is full or allow 1%t
to continue when space 1s avallable. Placing the AUX FUEL TRAHS
switch at "OFF" energizes the drop tank transfer three-way air
valve solenold, therby closing the valve and discontinuing trans-
fer of fuel from the drop tanks. If electrlical failure occurs,
the drop tanks tranafer three-way air valve ls automatlcally open-
ed, providing automatie transfer of drop tank fuel whenever wing
tank space permits. To prevent drop tanks pressurlizing alr from
being exhausted overbeoard through the drop tanks vents, each drop
tank 1is equipped wlth a combination float and dlaphragm vent shut-
of f valve. This valve acts to close the drop tank vent whenever
the tank is full or when pressurizing air is introduced.

PRESSURE FUELING AND DE-FUELING sysTem (1)

The preasure fueling system 1s designed to permlt fueling at 200
gallons per minute through elther of two pressure fueling recep-
tacles, or at 300-40C gallons per minute utilizing both preasure
fueling receptacles.: The fuel system may be %g—fueled through
*elther of the fueling receptacles at a rate of 100 gallons per
minute, or Through tcth receptacles at a rate approaching 200
galloneg per minute. Each fuel tank contains a dval float shut-

of f valve to control the fueling operation; a primary float which
is tiwe pllot Tor the shut-off valve, and a secondary float which is
a atancby feor the zhut-off valve. A three-poszltion momentary-con-
tack CHECK SWITCH is provided on the pressure fueling control panel
in the left-hand wheel well to check the operation of the dual float
shut-off valves. Moving the switch to either the "PRIMARY OFF" or
"SECONDARY OFF" poeltion causes solencids to ralse the floats to
simuizte the normal shut-off valve action at the maximum fuel
capazity lewvel. This check can be made only after the preassure
fueling operation kaa begun. It is necessary to plug in external
elecirical power to fuel the alrplane using this system.

To de-fuel the aft fuselage sump and forward wing tanks thrnuﬁh
the preasure fueling receptacles, it 1s necessary to hold "up” the
handle of the fuselage sump tank manual shut-off valve, located at .
the rear of the armament bay, during removal of the last 346 gallons.
To de-fuel t orward fuselage, aft wing, and drop tanks it is nece-
assary- to supply air sure to the GROIND SUPPLY connection, acces-
slble through the o0ll filler door on-the left-hand side of the air-
plane, and pressurize the auxliliary and drop tankas. This procedure
will begin transfer of auxiliary fuel to the aft fuselage sump tank
and forward wing tanks which turp are defueled by manually hold-
ing "up" the handle of the aft fuaelage sump tank shut-off valve.

At the end of the de-fueling operation, the handle of the aft fuse-

%?gs sunfp tank shut-off valve should be placed in the "down" posi-
on.

FRESSURE FUELING SWITCH PANEL. The PRESSURE FUELING switch panel 1is
located at the rear of the left-hand wheel well. This panel has
three switches: the INTERNAL TANWNKS switch, CHECK switch, and EXTER-
HAL TANKS switch. The INTERNAL TANK switch 1s used to select the

(1) Airplanes BuNo, 142349-142350.
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tanka to be fueled. The switch has two positions, "MAIN",
and "ALL". The CHECK SWITCH iz used to test the operation
of the dual float pressure fueling shut-off valves, and has
three positions, "PRIMARY OFF", "FUELING CN", and "SECONDARY
OFF." The CHECK switch will test the shut-off valves of
those tanks selected by the position of 'the INTERNAL TANK
switch only. The EXTERNAL TANKS switch has two positions,
"ON" and "OFF". The pressure fueling switch panel receives
power from the monitored d-c bus. .

ELECTRICAL SYSTEM

Electrical power 1s normally supplied by an alr turbine driven
main a-¢ generator which delivers 115/200 volt, 3 phase, 400
eycle constant frequency a-c power, The aircraft 1s not equip-
ped with a battery or d-c¢ generator. D=-c power ls provided

by econversion of a portion of available 115/200 volt ‘a-z cur-
rent into 28 volt d-e¢ current by means of a trafnslormer= il
rectifier. -Additional transformers convert the:115/200 volt,.
3 phase, a-¢ current into 115 velt, 3 phase current and 26

volt a-c current to operate certain electrical -equipnent re-
quiring these volteges. Electrical power 1s cistributed to "
the electrically operated aircraft components through 2 dis-. .
tribution network comprised of the a-c primary, a-c nonitored,
d-¢ primary, and d-¢ monlitored busses. An air -stream driven.
emergency generator is provided to furnish electrical power

to essential equipment in the event of main a-c-generator faii-

- ure during flight. The aircraft electrical system may be ener-

gized when the aircraft is on the ground (engine inoperative)
by an external electrical power source when connected to the
external power receptacle located In the right wing just for-
ward of the landing gear door. Operation of the electrical ---.
system 1=z completely automatlc, and no electrlcal controls are
furnished in the cockpit except the emergency ginerator re-
lease handle. For a schematic presentation of a-¢ and d-¢
electrical power supply and diatribution, see figures 1-9

and 1-10. Refer to 3ection III for Iinformation concerning
emergency operatlion of the electrleal system.

MAIN GENERATOR

The main generator is a 115/200 volt, 3 phase ABC rotatlon,

400 cycle unit rated at 20KVA., The three phases are Y con-
nected with the common grounded, resulting in the voltage -
acroas any line (phase) and ground being 115 volts, and across

"any two lines being 200 volts. The generator is driven by a

conatant speed alir turbine drive unlt operated by engine com-
pressor bleed air at the speed neceasary to generate a-¢ cur-
rent at 400 : 20 ecyeles per second (eps). The generator and
drive unit (32, figure 1-2) are located in the right-hand alr
scoop structure and are cooled by ram air bled from the in-
Bide of the right-hand alr intake duct. PFull. eleéectrical power
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requirements are met by the generator and drive unlt at engine
1dling speed. An A.C. GEN. fallure warning light (5, figure
1-5), provided on the right-hand console, will illuminate to 1n-
dicate main a-c generator fallure.

EXTERNAL POWER -

The alreraft electrical system may be energized on the ground wilth
the engine inoperative through means of an external power recep-
tacle (30, figpure 1-2) and switch. Any external electrical power
supply capable of delivering 115/200 volt, 3 phase ABC rotation,
400 cyecle a-¢ current, and rated at 20KVA may be utilized. The
external power receptacle is located in the right-hand wing for-
ward and inboard of the main landing gear door, and 1s connected
to the a-c monitored bus when the external power switch 1s in the
proper peosition, =

EXTERNAL POWER SWITCH, -The external power switch, located adjacent
to the extornal power recepbtacle, must be placed in the "INTERNAL"
position by -the grecund crew after the englne 1s operating before
the main generator can energlze the electrical system. When tThe
switch 1s plmeed ir the "EXTERNAL" position, the main generator is
disconnected and external power 1s supplied to the alrcraft elec-
trical system, The extérnal power switch and receptacle dobr are
designed to zrevent the docr from belng closed when the switch 1s
in. the "EXTERMAL" position, in order to aveld inadvertant operation
of the alrcraft witH the electrical system de-energized.

EMESGENCY GENERATOR = = .

unit ‘whieh delivera 115/200 volt, 3 phase, 400 % cycle current.
The unit ig rated at 1.7 KVA at an airspeed of 165 knots and above,
The generator 1s normally stowed in a compartment Jjust forward of
the left main landing gear door. When released from the stowed
position, the generator extends into the alrstream and is subse-
quently motored by a variable piteh propeller which malntalins gene-
rator- speed at the value required to provide constant frequency 400
cycle electrical power. Emergency generator power 1ls connected
direetly to the a-c primary bus which further distributes current
to the d-¢ primary bus through the tranaformer-rectifler.

The emergénng'ggneratar (10, figure 1-2) is an aigﬂutream driven

EMEROENCY GENERATOR RELEASE HANDLE, The EMER PWR release handle

(3, figure 1-5), on the right-hand console, 18 utilized to extend
the emergency generator and is the only electrical system control
provided in the cockpit. Pulling on the handle mechanically actu-
ates a hydraullic valve and generator release lateh. The emergency
generator is then extended by utility hydraulic power and mechani-
cal means. If utility hydraulic power is not available, the genera-
tor wlll extend by means of gravity and a powerful mechanlcal down-
apring. When the EMER PWR release handle 1s operated, it also

CONFIDENTIAL
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disconnects the a-c monitored bus from the electrical system
and renders the main generator inoperative by Ilnterrupting
the exelter fleld circult through the voltage regulator.
Once the emergency generator 1s extended, it may be re-
tracted if hydraullec power is avalilable, by returning the
EMER PWR release handle to the "normal" position.

A-C POWER DISTRIBUTION

Electrical power from the maln generator 1s regulated by a
voltage regulator which malntains a constant veoltage output
by varylng the current In the generator exciter fileld as re-
quired. From the generator, electrical powear flows through
the "INTERNAL" position of the external powar switch to the
a=-c monitor bus, from the a-c monitor bus thrdéugh the "nor-
mal" position of the emergency generator switch to the a-c
primary bus. The primary bus supplies power to.a transfor- .’
mer which reduces the voltage to 26 volts to power the.26-
volt a-c buas. Each of the busses in the a-c syatem distri-
butes power through protective fuses to the indlividual =2lec- ..
trically operated components connected to them. - Refer to -
f'ig;'l.tr"ﬂ 1"9:- u e

A-C MONITOR BUS. The a-c monitor bus is energized at 211
times when elther external power 1s connected to the air-
eraft and the external power switch 1s in the "EXTERKAL"
posltion, or when the main a-¢ generator is opsrating and
the external power switch is in the "INTERNAL" positlen.
The a-¢ monitor bus 1a dlsconnected when the émergendy’””
generator release handle has been actuvated, and all elec-
trical units tied to this bus will be lnoperative during
electrical emergenciles, '

A-C PRIMARY BUS, The a-c primary bus is energlzed at all
times, elther through the "normal" position of the emer-
gency generator release handle, by the a-¢ monitor bus,
or, through the "emergency" position of the emergency
generator release handle, by the emergency generator. All
equipment tled to this bus will be energized during emer-
gency operation.

D-C POWER DISTRIBUTION

The a-c primary bus supplies 115/200 volt, 3 phase, 400 .
cycle, a-c power to a transformer-rectifier which converts
the a-c power to 28 volts d-c and directly energizes the

d-c primary bus. The d-¢ primary bus energizes the d-¢
monltor bus through the energized position of the d-c¢ bus
control relay when the emergency generator release handle 1s
in the "normal" position, Each of the busses in the d-c
distributlon system distributes power through protective
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fuses to the indlvidual electrically operated components
connected to them. Refer to figure 1-10. A D, C, FPOWER
failure warning light (5, figure 1-5), provided on the
right-hand console, will illuminate to Iindicate d-c power
failure.

D-C PRIMARY BUS., The d-c¢ primary bus 1s energlized through
the transformer-rectifier, a-¢ primary bus, and a-c monitor
bus by external power when the external power swlteh l1s in
the "EXTERNAL" position; or by main generator power when the
external power switech 1s 1n the "INTERNAL" position and the
engine is operating, or by emergency generator power when
the emergency generator release handle has been actuated.
All equipment tled to thils bus will be operative durlng
emergency operation.

D=C MONITOR BUS, The d-¢ monitor bus ls energlzed tﬂﬁﬁugh

the energized posltion of the d-c bus control :alav, -when

the emergency generator release handle is in the nnrmal“
poasition, by the d-¢ primary bus. All ElEctric&l aquipment
tied to this bus will be lnoperative during Enﬁfgenug ‘Zene- ..
rator operation. .0 TT :

D-C BUS CONTROL RELAY. The d-c¢ bus control ra;ay connects

the d-c monltor bus to the d-c¢ primary bus when- the rglay is
energized by the "normal"” position of the emergency generator
release handle. The purpose of thls relay, when de-énergizesd,
is to disconnect the electrical loads on the d=c monitor bus
during emergency generator operation of the e*actrica; syatem.

FUSE PANELS

All ealectrical circuits are protected by fuses in lieu of cir-
cult breakers, 1n order to effect a welght saving and provide
better wire protectlion in view of the fact that no control of
the electrical e¢lircuits 1s provided in the cockpit., The fuses
are located on two fuse panels, one on each slde of the equip-
ment compartment located between the cockpit and the fuselage
fuel cells compartment. The fuse panels are lnaccessible dur-
ing flight and should be checked for burned out or improperly
inserted fuses prior to flight. "

" HYDRAULIC SYSTEM

The alrcralt 1s equipped with two independent hydraulic systems:
a 3000 psl utility system, and a 3000 psil elevon system. Each
hydraulie system 1s powered by a varlable displacement engline
driven pump. Two alrless, pressurized hydraulic reservoirs of
265 cuble ineh eapacity each, supply the pumps with hydraulie
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fluid. The reservoirs are self pressurized at 60 psi when
the engine driven pumps are operating. A hand pump, loca-

ted in the left-hand air sceoop, 1s incorporated 1n the hy-
draulic system for ground handling and filling the reservolrs.
An emergency wind-driven drop-out hydraulic pump (5, figure
1-2) is provided to pressurlze the elevon hydraulic system in
the event of fallure of both the engine driven hydraullc pumps.
The hydraulic system is shown schematlcally in figure 1-1l.
For hydraulie fluid specification refer to Table I at the end
of this section. For emergency operation of the hydraulic
system refer to Sectlon III.

UTILITY HYDRAULIC SYSTEM

The “utility hydraulic system supplies pressure for extending
and retracting the lapding gear, retracting the t;%;,ggmper,
retracting the arre ok, c¢losing the rocket dogrs, oper-
ating the @5, extending and retracting th&lqg§§§gﬂﬂy
genarator, extending and retracting the emergency hycraullc
pump, operating the rudder servo, elevator servo, aileron
gervo, one-half of the elevon tandem actuvating cylinders, and-
one=-half of the inboard elevon tandem actuating cylinders, A -
UTILITY PRESSURE indicator (5, figure 1-5) on-the right-hand
console 1lluminates when the utllity hydraulie system 1s not
functioning normally. The light illuminates when utlility
system hydraulic pressure is below 850 % 50 psi. In addition
to the indicator light, a pressure in or (32, figure 1-4}
on the instrument panel reflects utllity hydraulic system
pressure in pounds per sguare lnech. Utlility aystem pressure
may be read opposite the needle labeled "U". . Indlcator grad--

vations must be multiplied by 1000 to obtalin ¢drrect- values,

ELEVON HYDRAULIC SYSTEM + ¥ e

The elevon hydraulic system supplles pressure for opening and
closing the speedbrakes, and for operating one-half of the
elevon tandem actuating cylinders and one-half of the inboard
elevon tandem actuating eylinders. A ELEVON FRESSURE indleator
(5, figure 1-5) on the right-hand console illuminates when the
elevon hydraulic system 1s not functioning normally. The
light illuminates when elevon aystem hydraulic pressure 1s be-
low §50 % 50 psi. In addition to the indicator light, a pres-
sure indiecator (32, flgure 1-4) on the instrument panel re-
flects elevon hydraulic system pressure in pounds per square

. ineh. Elevon system pressure may be read opposite the needle
labeled "E". Indlcator graduations must be multiplied by
1000 to obtain correct values.

EMERGENCY DROP-QUT HYDRAULIC PUMP. An emergency "drop-out”
hydraulic pump (5, figure 1-2) is incorporated into the ele-
von hydraulic aystem. In the event of fallure of both englne
driven hydraulic pumpa, this wind-driven pump wlll supply
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hydraulie pressure to the elevons and speedbrakes. The pump 1s ex-

tended into the airstream by pulling the EMER FWR release handle
(3, figure 1-5) on the right-hand conscle. The EMER PWR release
handle extends both the "drop-out" hydraulle pump and the emergency
generator simultaneously. Both may be retracted by returning the
EMER PWR handle to the "normal" pesitien.

FLIGHT CONTROL SYSTEM

The flight control surface arrangement l1s unconventional. The con-
trol auff ces consist of main elevons, inboard elevons, and a power
rudder (1) incorporating automatic yaw damping provisions. The main
alevons (16, 26, figure 1-2) and the inboard elevons (20, 24, figure
1-2) perform both the longltudinal and lateral control functions
normally accomplished through the use of elevators and allerons.
Directional contrel.is accomplished by a power rudder (18, figure
1-2) operatéd by an electronic-hydraulic servo mechanlism. A con-
ventional coritrol stick and rudder pedals operate the control sur-
faces, :

ELEVON CONTEOL

The main eldévon surfaces are divided into two sectlions on each side
of the wing to perwmit folding the wings. These ‘two sections of each
main elevon operate as ore continuous control surface at all times.
The port and starboard inbeard elevons operate simultaneously and in
conjunction with each respective main elevon. The port and star-
board main ard inboard elevons act together symmetrically for long-
itudiral consrol (eleavator function), and differentially for lateral
contrsl (atleron function). Both the maln and inboard elevons are
operated by tandem elevon actuating cylinders powered by utility and
elevon hydraulic system pressure. Each tandem actuating installation
iz basically comprised of two integral power cylinders and plstons
joined by a common piston rod. Each half of the power cylinders has
a separate hydraulie power source controlled by hydraulic valves which
are actuated mechanieally by movement of the pilot's control stick.
Since the elevon control system 1s a power system, the tandem actua-
ting cylinders are irreversible and their output is completely inde-
pendent of the manual effort required teo displace the control stick.
Consequently, there is no feed-back to the pllot of alr loads imposed
on the elevons. Artificial "feel" of control surface loads is pro-
vided through means of spring bungees and a fluld damped elevator
bobweight which oppose movement of the control stick in quantltles
proportionate to the displacement of the control stick and appliled
airplane load factors. While this method of providing control

system "feel" has the disadvantage of having nearly the same resis-
tance to movement of the stick at all altitudes and alirspeeds, over-
stressing of the airframe through overcontrolling is minimized by an
automatic mechanieal advantage changer system (MACS), discussed later
in this section, and a lateral {alleron) sensitivity mechanism. The
- lateral senaltivity mechanism varies the rate of displacement of the

(1) Airplanes BuNo. 139208, 142349-142350.
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elevon surfaces, when functioning as allerons, for any glven
constant rate of control stick disnlacement. During the flrst
seven degrees of elevon displacement this device proportions
stick-to-elevon travel at 3:1, and from seven degrees of ele-
von travel to full control surface displacement, at 3:2. Dur-
ing maneuvers requiring more than twenty percent lateral con-
trol deflection, the pilot may feel an increase in control
force gradlent.

In the event of failure of either the elevon hydraullc system
or the utllity hydraulic system, complete contrel 1s malntained
in the transonic and subsonic speed ranges. Control in the
supersonic speed range may be limited when one hydraullec sys-
tem is inoperative. If both hydraulic syatems faill, the emer-
gency "drop-out" hydraulic pump may be utilized to pressurize
the elevon hydraulic aystem and maintain elevon control. In
addition to the hydraulic power control system, aacq maiﬁ ele-
von incorporates a fluld snubber to prevent eleven "buzz® at
high speeds.

MECHANICAL AIDWANTAGE CHANGER SYSTEM

The function of the mechanical advantage charger system
(M.£.C.3.) 13 to change the ratio of relativeé. stick-to-ele-
von travel (independently and in addition to:the lateral

sensitivity mechanism ratio) from one-to-one .at slow apeeds--

" or high altltudes, to as much as five-to-one £% high sveads.
" and low altitudes (see figure 1-12). The H.A.C.3. auto-

matically maintains a relatively constant sticic-traval-to-
control-response throughout the entire speed and altliude
range, reduces control surface sensltivity at.kigh speeds, \
and protects the structural integrity of the:wing under tor--
zion by limiting elevon deflection at certain--altltude. and
airspeed conditions. The M.A.C.S. is automatically cperated
during normal conditions by an electric servo-motor and calble
system which positions a variasble moment bell crank "in the
elevon control linkage. Actuatlon of the M.A,U.5. servo motor
is programmed by an electronic amplifier receiving signals from
Mach number and altitude sensing units. Both the servo motor
and amplifier are powered by the a-c monltor bus.

MANUAL M.A.C.S. CONTROL. The M.A.C.5. operates automatically
when the EMER ELEVON MECH ADVANTAGE ecrank (1, fipure 1-3) is

placed in the stowed position. This crank is provided for

_emergency use in the event of electrical failure, or as an

alternate control if the pllot desires to select a particular
mechanlecal advantage ratio manually. To operate the control,
the EMER ELEVON MECH ADVAHTAGE crank must be swung from its
stowed poslition to the manuwal operating poesition. This action
automatliecally disconnects the electrically operated automatic
components of the M,A,.C.3. To change the mechanical advantage
ratio manually, the crank is then rotated towards "INCREASE"
or "DECREASE" as required.
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WARNING

The EMER ELEVON MECH ADVANTAGE
crank must be in the stowed posi-
tion to place the automatic M.A.C.3.
into operation.
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M.A.C.5, INDICATOR. An ELEVON MECHANICAL ADVANTAGE indlecator
(20, figure 1-4) located on the instrument panel indicatea
the mechanical advantage ratlo when the d-¢ monitored elec-
trical bus is energlzed. The indiecator is calibrataed from
"1" to "5", 1In addition to the electrical ELEVON MECHANICAL
ADVANTAGE indleator on the instrument nel, an emergency
manual mechanical advantage indicator ?g, flgure 1-3) is
located on the EMER ELEVON MECH ADVANTAGE changer panel for
use durlng emergency operation of the M.A.C.S. When the
EMER ELEVON MECH ADVANTAGE crank 1s in use, the pilot may
obtain the desired mechaniecal advantage ratio by turning
the crank handle until the desired ratio appears in the indi-
Eatﬁguwindﬂw. The indicator is calibrated from "T.0 & LAND"
o 5

RUDDER cowTroL (1)

An electrieally controlled, hydraulically powered rudder, in-
corporating automatie yaw damping and trim control, is instal-
led on the airplane. The rudder 1s operated by conventional
rudder pedals 'in the cockplt through an arrangement Hf- force .
links, electrical elementa, an amplifier, ruddsr force:feel .
5 .*Eﬁﬁﬁiic actuating cylinder,
Application of pilot effort on the rudder pedals acts to send
an electrical signal, proporticnate to pedal Taorce, trhrough -
the amplifier and assoclated wiring to the rudder servo valve
to effect rudder movement by means of the hydrzulle actuating
¢ylinder. Force feel springs in the rudder control syatem
serve to lkeep the rudder pedals centered and to:provids resls-
tance to slmulate control surface air leada. Rudder (rim is
effected either by an electrically driven trim:%ab or by re-
balancing the steering coupler in the amplifier-to repesition
the null or "neutral" point of the serve valve. Refer-to
DIRECTIONAL TRIM CONTROL in this section. The.rudder control
system also incorporates a hydraulic snubber, -to prevent rud-

" der "buzz" at high speeds, and automatie yaw damping control-

led by & yaw réte gyro in the auto pilot system., Refer to
YAW DAMPER SYSTEM in this section. In the event of fallure
of the hydraulic servo valve or cylinder, the rudder may be
operated mechanically by pulling out on the AUTO CONT release
handle (40, figure 1-4). This action disconnects the hydrau-
1li¢ eylinder from the rudder, permitting mechanical control
of the rudder through a system of cables and pulleys.

" RUDDER CONTROL (2)

A power rudder, Ilncorporating automatic electronile-hydraulic
yvaw damping and electrical trim control, is installed on the
ailrplane. The rudder 1s operated by conventional rudder pe-
dals in the cockpit through cables, a lost-motion mechaniam,
a rudder pedal position synchro, an amplifier, a servo valve,

Elg Airplane BuNo. 139209. N Z 12
2) Airplanes BuNo. 139208, 1“93”9thﬂE§§2;#
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and a hydraulic power cylinder. A spring bungee, located in the
dorsal just aft of the canopy, on the loast-motlion mechanlsm,

serves to keep the rudder pedals centered and to provide resis-
tance to simulate control surface alr loads. Rudder trim i1s ef-
fected both by an electrically driven trim tab and by hydraullc
servo "neutral” point repositioning. Refer to DIRECTIONAL TRIM
CONTROL in this section. The rudder control aystem also lncor-
porates a fluid snubber, to prevent rudder "buzz" at high speeds,
and automatle yaw damping controlled by a yaw rate gyro in the

auto pilot system., Refer to YAW DAMPER SYSTEM in this sectlon.

In the event of fallure of the hydraulle power servo valve or cy-
linder, the rudder may be operated mechaniecally by pulling out on
the AUTO CONT release handle (40, figure 1-4) under the instrument
panel., This actlon cages the lost-motion mechanism and disconnects
the hydrauliec eylinder actuating rod from the ruddeyr, thereby pro-
viding direct mechanical linkage from the rudder pedals to the rud-
der through a system of cables and pulleys. :

RUDDER PEDAL POSITION INDICATORS. (2) The rudder pedals are ad-
Justable fore and aft by means of a foot operated lever at the

galde of each pedal,” In order to preclude the possibllity of un-
even rudder padal adjustment, two rudder pedal position indicators
are provided. These indlcators are mounted on the rudder pedal
push-pull tubes, Just above the cockplt flcor and forward of each
console. A window dlsplaylng the number of each individuval rudder
pedal position "elick-stop" i1s incorporated, making it possible for
the pilot to -obtaln even adjustment simply by matehing the numbers
In the Indlicators.

YAW DAMPER SYSTEM

Automatle yaw damping, through the hydraullic power operated control
of the rudder; is provided to decrease directional oselllations dur-
ing flight. When the yaw damper system is engaged by depressing

the push-puil type VAW DAMP switch (18, figure 1-3) on the left-hand
console during flighil, the rudder 1s controlled by the serve valve
recelving signals from a w-rate gyro and yaw da r amplifler in
the auvtomatic flight ccnt%%i system, Since the mggﬁanical rudder

and servo operated rudder are the same control surface, the rudder
pedals will move back and forth agai?ag pilot effort at the will of
the yaw damper system when engaged. (1) There 1is no "feed-back" of
yaw-damper-gyatem-induced rudder movement to the rudder pedala, due
to the 1nﬂtal%agiun of the logt-motion mechanism in the rudder con-
trol system. |2) Engagement of the yaw damper system is accomplished
by depressling the YAW DAMP awitch after the YAW DAMPER AUTQOCONTROL 1)
or AUTOMATIC SYSTEMS (2) switch has been placed at "ON". If the yaw-
rate gyro, amplifier, or servo valve falls, the yaw damper system may
be isolated by pulling "up" on the YAW DAMP switch. The yaw damper
control 1s automatically turned "off" by & "squat" switech through

the alrborne control relay during initial numfr?asinn of the left
landing gear strut when effecting a landing., (1) oOn three aireraft(2)
the yaw damper system 1s turned "off" whenever the landing gear is

-extended. **—Erqi———
(1) Airplane BuNo. 139209, g R ﬁ}’i > 1
(2) Airplanes BuNo. 139208, 142349£142350.
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PITCH DAMPER sysTeEM (2)

The aircraft ls egulpped with a pitch damper system to de-
erease longltudinal osclllatlons durlng flight. When the
pitech damper system is engaged, by placing the YAW DAMPER
AUTOCONTROL (1) or AuTOMATIC SYSTEMS (2) switch {TH, figure
1-3) at "ON" and depressing the PITCH DAMP button on the
left-hand console, inboard elevon control 1s supplemented
by pitch damping signals introduced through a pltch rate
0, an amplifier, and the inboard elevon tandem actuwatlng

cylinders servo valves, Pltch damping signals do not take
precedence over the slaving arrangement between the maln and
inboard elevons; consequently, the pitch damping action oper-
ates the inboard elevons (nose up or nose down as necessary}
from whatever position they may be 1in as a result of main
elevon command signals. The maximum deflectlon of the in;
board elevons as a result of piteh damping signals is % 47
If inboard elevon position is such that the introducticon of
a pltch damping signal would exceed normal inboard elevon
travel limits, the PITCH DAMP button (16A, figure 1-3) will
pop-up to disengage the system. In order to reestablish
automatic pitch damplpg, the system control switches must
be pnsit%u?ed in sequence as fcll?w?; the YAW DAMPER AUTO-
CONTROL A1) or AUTOMATIC SYSTEMS (2) switch cycled to"EMER
OFF", then "ON", YAW DAMP button depressed; ‘and then the
PITCH,DAMP button depressed. H?E? the YAW DAMPER AUTCCOMN-
TROL [ or AUTOMATIC SYSTEMS awitch 1s "OH," slaving

of ' the inboard elevons to the outboard elevorg 1s accom-
plished electrically through main elevon position trans-
mitting synchros and the inboard elevon servo-valves,.. Pitch,
damping signals augment these slaving signals, - therehy pro-
viding damping of longitudinal oscillations at any siaved
inboard elevon pﬂﬂiti?n When the YAW DAMPER AUTOCCHNTROL(1)
or AUTOMATIC SYSTEMS (2) switeh is placed at"EMER COFF",
pitch damping signals are dilscontinued and the inboard ele-
vons are slaved to the maln elevons through a direct mech- . ...
anical drive, In the event of failure of any-pitch damp-
ing components resulting in eiratic longitudinzal ﬂﬂﬂffgl:
the YAW DAMPER AUTOCONTROL (1) or AUTOMATIC SYSTEMS (2
switch may be placed at"EMER OFF" to isolate the pitch
damping system and obtain mechanical elevon slaving.

CAUTION

Until further flight testing and
final adjustment and scheduling

of the pitch damper system, it 1is
recommeanded t t the YAW DAMFER
AHTﬂG?N?HDL 1) or AUTOMATIC SYS-
TEMS (2) awiteh be left in the
"EMER OFF" positlon when operating
below 10,000 feat.

(1) Airplane BuNo. 139209.
(2) Airplanes BuNo. 139208, 142349-142350.
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CONTROL STICK

The control stick (see figure 1-4) 1s conventlonal in appearance
and operation, although the combined lateral and longltudinal
control with elevons requires a unique linkage in the control
system. Fore and aft movement of the stick will provide sym-
metrical up and down elevon motlon; lateral movement of the stick
will provide differential up and down elevon motlon; combined
longitudinal and lateral control stick movement will "mix" elevon
motion as required. Artificial “"feel" springs in the control sys-
tem serve to keep the control stick centered, and provide reals-
tance to movement to simulate control surface loads. The stick
grip is provided with a lateral-longitudinal trim switch (37
fiﬁ?re 1-l)and a rocketor guns firing trigger switch (39, figure
1' L]

TRIM CONTROL SYSTEM

The trim control system provides trim about all three axes of the
aireraft., Directional trim is provided by an electrically ac-
tuatsd trim tab located at the trailing edge of the rudder, and
by dlasplacing the rudder surface hydraulically through the rudder
servo valve; Longitudinal trim is accomplished by physlcally
moving the longitudinal stick "feel" spring bungee in the control
lin¥ace. Movement of the longltudinal stiek feel spring is con-
trolled sla3stricaliy by the trim switeh on the gontrol stick.
lateral trim is accomplished in the same manner as longitudinal
trim, utilizing the lateral stick "feel" spring and lateral con-
trol runctien of the elevons. To compensate for large trim changes
whicti: occur when the alrcraft is accelerating or decelerating
throudgh the transonic speed region, the aircraft 1s equippad with
.an antopatic tranaonic trim conpensator which acts to relieve the
severity of this tim change insofar as pllot action required 1s
coraerned . i

DIRECTIONAL TRIM SONTROL., Directional trim is accompllshed by an
alﬂctricall¥ ﬁctuﬁfé? trim tab mounted on the tralling edge of the
rudder and or (2) pudder surface displacement through means of
electrically repositioning the neutral or "null" point of the power
rudder servo valve. Control of the trim tab and servo valve is
through means ?f the RUDDER TRIM aw%t?h (4, figure 1-3) on the left-
hand eonsole. (1) On one aireraft (2) the RUDDER TRIM TAB switch
(4, figure 1-3, sheet 3} actuates the rudder trim tab only. On

this aireraft an additional RUDDER TRIM switch (6A, figure 1-3, sheet
3) 1s provided, which trims the rudder surface through the power
rudder hydraulic serve valve, Posltions of the switches are b o

and "R", for nose left and nose right rudder trim respectively. No
emergency rudder trim is provided. A rudder trim tab position in-
dicator (20, figure 1-4) on the instrument panel, shows rudder trim
tab position at all times when the d-c¢ monitor bus is energized.

The indicator 1s ildentified as WOSE and 1s graduvated if five degree

{1; Airplanes BuNo. 139208, 142349-142350,
2) Alrplane BuNo. 139209. )

56 CONFIDENTIAL



CONFIDENTIAL

units from "0" to "15", both laft and right of center, toward
the "L" and "R" positions,

LATERAL TRIM CONTROL. To trim the ailrcraft laterally, the
control stick trim switch (37, flgure 1-4) is moved to the
"LWD" or "RWD" position. This action causes an electric motor
powered by 115 volt and 26 volt a-c power to move the lateral
stick "feel" spring bungee, relocating the center or "neutral”
position of the control stick, thereby actuating the control
system linkage and valves to re-position the elevons in thelr
alleron function. The lateral trim actuator 1s powered by the
a-¢ primary bus. No lateral trim positlion indicator 1is pro-
vided in the cockplt, consequently the only means of deter-
mining lateral trim position 1s by visual inspection of con-
trol stlck or elevon posltlon,

LONGITUDINAL TRIM CONTROL, To trim the aireraft lonzitud-
inally, the stick trim switch (37, figure 1-4) 1s moved to ths
"NOSE UP" or "NOSE DOWN" position. This action causea.an eleoc-
tric motor powered by 115 volt and 26 volt a-c¢ ‘power-to mova -
the longitudinal stick "feel” spring bungee, ralocating the
center or "neutral” position of the control stick, thereby -
actuating the control system linkage and valva3i: to renosl-

tion the elevons in their elevator function. . The longltudinai
trim.actuvator is powered by the a-c primary bus. A longitudi-

‘nal trim position indieater (20, fipure 1-4) is located on the
"instrument panel. The indicator is i1dentified: as NOSE, and 1s
- graduated from "0" through "10" in two degree Inecrements trom

a horizontal position (corresponding to threa;b’clnckZ; counter-
clockwlse through a range of 135 degrees; and-from "9 through
"2" from a horizontal position (correaponding to thrsze-o'clock),
clockwise through a range of approximately 25 Zegrees. The
longitudianl trim position indicator is powered by the d-¢ -
monitor bus, '

TRANSONIC TRIM CONTROL COMPENSATOR, The alrcraft i1s equipped
with a transonie trim compensator ITTE} to alleviate the trim
¢hange wheih oceurs as the alreraft is accelerated or decele-
rated through the transonic speed reglon. Refer to HIGH SPFEED
FLIGHT, Sectlon VI. The TTC l1s comprlsed of a Mach number sens-
ing component, functlon generator, electric drive motor, crank
assembly, synchro, amplifier, and assoclated wiring. As the

"aireraft accelerates inte the trim change reglon, the Mach num-

ber transducer supplies signals to the function generator in the
amplifier. which ln turn programs the actuation of an electriec
drive motor and crank assembly to physically repositlion the
elevator load feel force trim bungee, This action moves the
control stlck aft, actuating the elevon corntrol system link-
ages, elevon control valves, and dual tandem actuating cylin-
ders to move the elevons up to compensate for the nose down or
"fuckunder” trim change. When decelerating through the trim

CONFIDENTIAL
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change reglon, the TTC components act to reverse this ati;k and
elevon movement to counteract the nose up trim change or "pltcech
up" which occcurs at this time,

HOTE

Pilots should anticipate this fore or
aft stick movement so as not to be
startled when 1t occurs. This stick
movement will at the same time tend
to maintain a constant stick force.
Pilots should also be prepared to
make any necessary 'lne adjustments
to stick position to completely can-
‘ael out the trim change.

The TTC system:is vliced into cperation when the TH%H?GHIE TRIM
switeh (34, fifu?e,ltsl and YAW DAMPER AUTOCONTROL (1) or AUTO-

MATIC SYSTEMS L2) switch (7A, figure 1-3) on the left-hand console
are placed at "ON." [If it is desired to cancel out TTC signals, or
in thz event of ‘maliundtion, normal control stick position may be ob-
tained by plabing the TRANSONIC TRIM switch at "RETURN" TO NEUTRAL"
for a minimer of 6'seéconds, and subsequently to "OFF,"

= §C%- 5
I &
Lio; I

TR NOTE

On ‘one aireraft (1) the signals to the
.. drive motor are furnished by relays
 rathaen than by a magnetic amplifier.
. Thia regults In actuation of the system,
- and.econsequently stick movement, in stepsa
or & series of "bumps."

CONTROL LOCK

The elevons are automatically centered and locked when the elevon
lock handles at each wing fold joint are pulled deown, or when the
wing pin pulling handle is pulled down to unlock the wings, and at
all times when the wings are folded. The rudder has no gust lock
provision, but is prevented from swinging wuncontrolled agalnst 1ts

stops by the damping actlon of the rudder snubber, making 1t unneces-
sary to incorporate a-control lock. )

WING SLATS

Slats are installed on the leading edge of the wings to improve
lateral and directional stabllity and control during take-off,

1) Alrplane BuNo, 139200,
: EE} Airglaneu BuNo. 139208, 142349-142350.
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approach and landing. The slats are fully automatic, opening
and closling in response to aerodynamle forces. HNo fixed air-
speeds can be published on the points at which the slats will
begin to open or c¢loae, as the varlables of ailrspeed, grosa
welght, and applied load factor will all affect the operatlon
of the slats toe a varylng degree. In general, the slats may
be expacted to start opening at an airspeed below 325 knots,
and to be fully opened at an airspeed below 205 knots. At
Mach numbers in excesa of 0.55 the slats wlll not open.

SPEED BRAKE3

Four speed brakes are Ilnstalled on the alr¢raft, one on the
upper and lower surface of each wing. The speed brakes are
actuated by elevon hydraulic system preasure and controlled
by a two position SPEEDBRAKE switch fﬂ, figure 1-3) mounted

on the throttle grip. To open the speedbrakez, the switech 1=
moved aft to the "OPEN" position; to close them, the switeh 1s
moved forward to the "CLOSED" position. As the. SPEELERAKE
swltch has only two posltlons, the speedbrakes cannot be stop-
ped at any intermediate point between fully opened or lully
closed. The speedbrakes may be opened at any speed. ‘A "blow-
back" feature is incorporated which allows the speedbrzkes o
begin to close when the alr load agalnst them causes the hy-
draullc pressure in the actuating cylinders to exceed the pres-
sure at which the "blow-back" relief valve ocpens, thus pre-
venting damage to the speedbrake system. The speedbrakes wilil
begin to blow-back at an indlecated alrapeed of : approximately
380 knots. The speedbrakes require approximately two seconds
to open or close. e

WING FOLDING

The wings are folded and spread manually and locked mechani-
cally. The wing folding controla are located in each wing at
the wing fold Jjoint. Access to the wing folding controls is
through a hinged door on the bottom surface of each wing, mid-
way between the leading and tralling edges at the wing fold
Joint. Opening the acceas door exposes the elevon lock and
wing pln pulling handles. To fold the wing, the wing pin pul-
ling landle {long handle) is pulled down and aft to the verti-
cal positlion., Thils action automatically operates the elevon
lock handle (short handle) to lock the elevons, and pulls the .
wing pins. The wing is then pushed manually to the folded
position and locked in place by raising the wing pin pulling
handle back to the horizontal position. When the wing is fold-
ed, a mechanical interlock preventas the elevon lock handle

from being moved to the "unlocked" pesition, thereby making

it imposalble to unlock the elevons inadvertently. The wing
fold control access door cannot be closed when the wing 1is
folded. No interconnect mechanism is provided between the

port and starbeard wings, making 1t necessary to fold and
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spread each wing individually.

CAUTION

on three zireraft (1) the flight eon-
trol system 1s rigged in such a man-
ner that the elevons are positioned
at two degrees alrplane nose up when
the control stick 1s centered. In
order to prevent structural damage
to the wing and/or control system
when the wings are folded, do not
apply any hydraulic pressure to the
ship'a system through any means.

It 18 recommrended that the wings be
lef't spread at all times except as
absolutely neccessary for serviecing.

WING. TIN LOZK INDICATORS 343

Two red "warning fisg" indicators are located inboard of the wing
fold joints,-cone on the upper surface of each wing. The indicators.
extend abova-the wing surface whenever the wing fold contreol access
doors._are opemn, regardleas of whether the wings are spread and lock-
ed. The iIndicatora are [lush wlth the wing surface only when the ac-
cess. -door la.closed, "indicating that the wing 1s locked since the
door eannot be cloaed unless the wing pin pulling handle i1s in the
"1¢ifed“ position and the elevon lock handle is in the "unlocked"
pasition. -

TANDING GEAT SYSTEM

The aircraft is equipped with a trieyele landing gear and tail bumper
gear. The main gear retracts forward, the wheels rotating ninety de-
grees and the shock strut telescoping to allow the gear to fit flush
into the wings. When retracted, the main gear is held in the re-
tracted position by hydraulic pressure in the retraction eylinders and
by the wheel well doors. The nose gear retracts forward into the fuse-
lage and 1s retained in the retracted posltion by hydraullic pressure

and the nose wheel well door. The tail bumper retracts upward into

the tall cone assembly. A tall bumper sequencing switch automatically
retracts the tall bumper when the welght of the aireraft is on the main-
landing gear atruts. The landing gear and wheel well doors are actua-
ted by utllity hydraulic system pressure. The tail bumper gear is ex-
tended pneumatically and retracted hydraulically. All landing gear
wheel well doors remain extended when the gear {H down except the for-
ward nose gear door which is retracted to prevent severing the barrier
engagement strap in the event of a barrier crash. Emergency extension
of the landing gear is accomplished by mechanically releasing the

wheel well doors up latches, by-passing the landing gear sequence valves

(1) Airplanes BuNo. 139208, 142349-142350,
60 : CONFIDENTTAL



CONFIDENTIAL

retraction lines, and the effects of gravitational and aecro-
dynamlie forces.

LANDING GEAR CONTROL

The landing gear 1s extended or retracted by muuinﬁ the LAND-
ING GEAR control (13, figure 1-3) to "UP" or "DOWN". When

the LANDING CEAR contrel is placed in the "UP" position, a

red light in the wheel shabed control handle will illuminate
until a1l four units of the landing gear are up and locked.
When the LANDING OEAR control is placed in the "DOWN" posi-
tion, the red light will illuminate until the tall bumper ia
sextended and the main and nose gear are down and locked. A
solenold-operated safety latch (12, figure 1-3) 1s provided

to prevent inadvertent retraction of the landlng gear when the
aireraft is on the ground. The solenoid is actuated, through
the airborne control relay, by the "squat" switch on the left
main landing mear strut when the welght of the aircraft com-
presses the strut. In normal operatlon, the landing gear re-
traction release solenold is energlzed when the ailreraft be- .
comes airborne, thus unlatching the control handle. 7If the .
retraction release solenold should malfunction. or if it be-
comes necessary during an emergency to retract the landing
gear while on the ground, the safety latch may b2 released
manually to unlatch the LANDING GEAR control. -~ 2

LANDING QEAR POSITION INDICATOR. A wheel position indieator -
(17, figure 1-4) is provided on the instrument.panel. When
a1l units of the landing gear are locked up, the: word ."UP"
appears in the indicator. When all landing gear units are
locked down, & minlature wheel appears in the indleator, If

. any unit of the landing gear 1s not locked in either pasition,
a cross-hatehed warning signal will be visible, In the event
that the ecross-hatched warning signal 1s visible,; it may be
readily determined which landing gear unit 1s mof locked up
or down through use of the landing gear indlcator selector
switch adjacent to the indicator, The selector switch is
labeled "N" (nose), "L" (left), "aLL", "R" (right), and "T"
(tail). The indicator is powered by the d-¢ primary bus.

Hote
If the d-c¢ electrical power supply
fails the cross-hatched warning
signal will be visible in the indi-

cator regardless of landing gear or
selector swlteh position.

EMERGENCY LANDING GEAR EXTENSION CONTROL

In the event of utility hydraulle syatem f&ilﬁre the landing
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gear may be extended by placing the normal LANDING GEAR control
handle at "DOWM," and pulling the EMER LDG GR handle (14, figure
1-3). Operating this handle mechanically releases the landing
gear wheel well door latches and opens emergency by-pass valves
in the landing gear hydraulic system, allowing the gear to drop
to the extended position. The tall bumper gear 1z released mech-
anlcally and extended pneumatically when the emergency landing
gear release handle 1s operated.

WARNING

The normal LANDING GEAR control must
be in the "DOWN" position in addition
to pulling out the EMER LDG GR handle
to effect emergency landing gear ex-
tension,

ARRESTING GEAR

An extarnally mounted arresting hook (22, figure 1-2) is installed
in a fairing on the lower aft engine door structure. Retraction
and extension of the.hook 18 accomplished by a pneumatle-hydraulie
hold=down eylinder in the aft engine access door. The hold-down
unlt is esseptlally-a reservolr which 1s divided into two chambera
by a-rellef valve'and orifice arrangement. The upper chamber 1s
partially fililed with hydraulic fluid and then charged with com-
preased alr to 550 psl with the hook retracted, The lower chamber
contains the actuating piston which 1s attached to the arreasting
hook, - Utility hydraullc system pressure is applied to the lower
glde to effect retraction of the arresting hook, which is then held
in the retracted position by a mechanical latch. Compressed air '
pressgure in the uppsr chamber, and the rellef of hydraullec retrac-
ting-pressure in the lower chamber cause extension of the hook when
the mechanlezl lateh is released. With the arresting hook extended,
the relief wvelve and orifice provide snubblng action to keep the
hook on the deck during arrested landings.

ARRESTING HOOK CONTROL

The ARREST HOOK control (1, figure 1-5) on the right-hand cockplt
rall controls the operation of the arreating hook. When the control
is moved to "DOWN", the arresting hook is mechanieally unlatched
and hydraulic retraction pressure 1s relleved, allowlng pneumatic
pressure in the hold-down unit to extend the hook. A red light in
the hook-shaped handle of the control will illuminate when the con-
trol is moved to "DOWN", and will go out when the hook reaches the
fully extended position. The "UP" position of the ARREST HOOK con-
trol mechanically positions the arresting hook control valve so

that utility hydraulic pressure enters the lower chamber of the hold
dowvn unit, overrliding the air pressure and causing the hook to re-
tract and latch., If the cable system to the latching mechanism
_8hould fall, the latch will be automatlically released; however, the
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ARREST HOOK control must be moved to the "DOWN" position to
relieve retraction hydraulle pressure before the hook will
extend.

BRAKE SYSTEM

A hydraulle power boost brake system 1s provided in the alr-
craft. Each maln wheel brake has an independent hydraulilc
booat brake cylinder operated by toe pressure on the rudder
pedals. The power brakes are operated by utility hydraulie
aystem pressure. In the event of utility hydraulie system
fallure, sufficlent pressure for braking can be obtalned by
exerting approximately twlce the normal toe pressure on the
rudder pedals.

INSTRUMENTS

The alreraft 1s equlpped with instruments and indicators
necessary for operation of the power plant, and monltering

- alreraflt systems, emergency and auxiliary equipment. -Titot
ressure is"supplied by an electrically heated pltot tube

2, figure 1-2) located on the top of the fuselzge Just for-

. ward of the windshield, Statlic préssure 1s supplled by two ---

static pressure ports (37, figure 1-2), one on-esch side of
the fuselage above and forward of the nose gear wheel well
door. ¥

FLIGHT INSTRUMENTS

The flight inatruments consilst of an alrspeed tndlcator,
Mach meter, and pressure altimeter, operated by pitot and
static pressure; a vertical gyro attitude indicator opera-
ted by electrical power; and a turn-and-bank indicator -oper-
ated by engine compressor bleed ailr. :

AIRSPEED INDICATOR. An alrspeed indicator (6, figure 1-4)
on the instrument panel is provided to indicate airplane
veloeclty in knota, The outer perimeter of the instrument

1s graduated at one knot intervals ari labeled at ever 10
knota. One revelution of the needle is equivalent to 100
knots. A window at the bottom of the instrument permits the
Pllot to view a rotary dial whieh 1is graduated in 50 knot
increments and labeled every 100 knots. For example; if the
aireraft were flying at 650 knots IAS, the indicator would
display a "6" in the window and the needle would be posi-
tioned at "50" on the outer dial.

MACH NUMBER INDICATOR, A Mach number indicator (13, figure
1-4) i1s provided ¢n the instrument panel. This instrument
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is graduated in increments of 0.02 Mach and 1s labeled at every
0.10 Mach from ".5 "through "1.8".

VERTICAL GYRC ATTITUDE INDICATOR. Thils aircraft is equipped wlth

a Model K-U4 remote indlecating, vertical gyro control wlth a ple-
torial sphere presentation gyro INDICATOR (7, figure 1-4)} located
on the instrument panel. This instrument provides the pilot with a
constant visval attitude indication of the pltch and roll of the
alreraft. Alreraft attitude reference slgnals are supplied to the
INDICATOR by electrical connection with the K-4 controller, which

1z mounted remotely in the aircraft. FPiteh and roll attitudes are
indicated by motlons of a universally mounted sphere, which 1s dis-
played as the background for a miniature reference alrplane attached
to the instrument case, glving lmproved readlbllltyland Iinterpre-
tation even durlng extreme maneuvers. The horlzon is represented
on the sphere as a white line dividing the top and bottom halves

of the sphere. The upper half, symbolizing sky, 1s indicated by

a light grey area zbove the horizon line, labeled "CLIMB"; the

lower half, smmbollizing earth, is Indlcated by a dull black area
belew the horizon line, labeled "DIVE". The sphere is graduated
every five dsgrees.aof elimb and dive. Thus, the indicator 1ls very
determinative of e¢limb or dive angle in maneuvers &as well as in in-
strument cliwb-outs,:G. C. A. and hlgh performance penetrations in
instrument weather..-.The sphere 1s free to move & full 360 degrees
in roll, wifhéut osssruction, at roll rates up to 275 degrees per
second. Multiple rolls may be made without accumulatlve error.

Bank angles-‘can be- fead on a seml-clrcular bank scale located on the
uppei* -half of the Inatrument case. The minlature reference alrplane
is always in the lozical physical relationship-to a simulated earth,
horizon or asky areas:of the background sphere, and 1t is sufficlently
realistic to enabl=s--the pilot to fly the alrplane simply by flying
the instrument, The indicator is capable of accurate performance in
all ‘piteh agtltudes -ineluding 1¢ﬂEa and eoordinated immelmans. How-
ever, the instrument-will "tumble" if the aireraft is rolled in either
a vertical dive or vertlcal climb.

The remote gyro control unit is driven by a l1ll5-volt, 400-cycle, 3
phase, a-c electric motor which receives current from the a-c pri-
mary bus through a transaformer. Control power is furnished by the
28-volt d-¢ primary bus. The gyro horizon indicator receives all

its power from the K-4 gyro control. It is illuminated indirectly
by the instrument lighting system.

The instrument features automatiec caging, and 1s ready for use short-
ly after electrical power 1ls induced inte the aystem. Within two min-
utes the gyro 1s erected, the amplifier channels are warmed up and the
"OFF" flag retracted from the indicator face. Fallure at any time of

the a-c or d-c power supply or the erection relay will cause the "OFF"
flag to reappear.

An adjusting knob sets the potentiometer controlling the sphere set-
ting to line up the horizon line on the ball with the reference air-
-plane to accommodate different sized pilots and different trim and
loading conditions of the alrecraft.
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WARNING

The indicator 1s not reliable for
flight indications 1if the power
warning flag is visible.

Rolling the aircraft in the vertl-
cal positlon will tumble the lnatru-
ment .

A REMOTE ATTITUDE CAGING SWITCH located on the lnstrument

panel (34, figure 1-4) 1s provided to cage the VERTICAL
GYRO ATTITUDE INDICATOR.

ENGINE INSTRUMENTS

The englne inatruments consist of a tachometer, tall pipe
temperature indicator, oll and fuel pressure indicaters, oll
temperature indicator, pressure ratlo indleateor, fuel auan-
tity indicators, fuel boost pump and engline fuel pump fallure
warning indicator. For description of the englne instruments,
refer to applicable paragraphs under ENGINE, and FUEL SY3TEM,
Section T,

NAVICATION INSTRUMENTS

The navigation instruments conslst of an ID-25CA/ARN course
indicator and magnetic STANDEY COMPASS (figure 1-4). For a
description of the course indicator and STANDEY COMPA3SS, refer
to NAVIGATION EQUIPMENT, Section IV. :

OTHER INSTRUMENTS

Other instruments available to the pilot consist of a CABIN
DIFF, PRESS, indicator (24, figure 1-4), mechanlcal advantage
changer and rudder and elevator trim position indleator, SFEED
BRAKES position indicator (10, figure 1-4), landin% gear posi-
tion indicator, dual hydraulle pressure Indicator (32, figure
1-4), LIQUID OXYGEN quantity indicator, accelerometers (8, 14,
figure 1-4), force gage (22, figure luﬁ} and FIRE warning in-
dicator. For descriptions of the mechanical advantage and
rudder and elevator trim position indicator, landing gear
position, hydraulic pressure, and FIRE warning indicators,
see applicable paragraphs of Section I. For description of
the LIQUID OX¥GEN quantity indiecator, refer to LIQUID OXYGEN
SYSTEM, Section IV.
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EMERGENCY EQUIPMENT

FIRE DETECTION 3Y3TEM

The fire detection system indicates the occurrence of fire in
the engine accessory, and turbine and afterburner compartments.
TIf a fire cccurs in either of these two compartments, a push-to-
test type FIRE warning light (5, figure 1-4) on the lnstrument
panel will 1lluminate, The fire detectlon system may be checked
for continuity by pressing the FIRE warning indlcator. When the
indicator is depressed, the FIRE warning light should illuminate
to indiecate & properly functioning clrcuilt and light bulb.

FIRE EXTINGUISHING system (1)

The fire extinguishing system consists of two pressure vessels
containing the fire extinguishing agent bromotrifluoromethane

{GFHEF}, valves, piping and discharge nozzles, and assoclated
wiring and controls. In the event of a fire in the engine cavity,
the bromotrifluoromethane fire extinguishing agent may be dlscharg-
ed ints the engine zacessory, and turbine and afterburner compart-
ments by operating the guarded FIRE EXT switeh (54, figure 1-4).
The fire extinguishing system may be checked by depressing the FWD
and ADT FIFE BOTTLE TEST switches (5B, figure 1-4) in turn. When
either switeh is depressed, the light adjacent to the switches will
illominate, 1adicating a properly functioning circult.

BARCHMETRIC FARACHUYE OFENER

Parechutea used with the integrated flight sult wlll be equlpped
with a barometriec-pressure-actuated parachute opener. The opener

‘is designed primarily to deploy the parachute automatically at a
preczbermined altitude, should the pllot be incapaclitated to the ex-
tent where he is not able to open the parachute manually, In addi-
tion, the opener provides a four-seconds timed delay before opening
the parachute after veaching the preset altitude. This delay is in-
corporated primarily for those instances when ejection 1s made below,
at or slightly above the altitude for which the opener 1s set. The
delaying pericd allows the pilot to decelerate prilor to the opening
of the parachute, thus reducing or eliminating any opening shock
damage to the pllot or parachute. The delay also prevents the para-
chute from fouling on the seat when ejection ia made at altitudes
below that for which the opener ls set, where deployment would other-
wise occcur immedlately upon separation from the seat. The baro-
metric parachute opener interferes in no way with the normal opening method,
and the parachute ripcord grip may be pulled at any time to open the
parachute. An arming pin 1s inserted through the opener mechanism
to prevent inadvertent deployment of the parachute during normal
operation whenever the ailrcraft deascends through the altitude for
whiech the opener is set. The arming pin is anchored by a static

la rd to & retaining slot on the HARNESS RELEASE handle (17, figure
1-3{3. When the pilot separates from the seat after ejectlon, the
arming pin 1s automatically pulled and the cpener 1a then armed.

(1) Airplanes BuNo. 139208-139209.
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WARNING

If the pilot's automatle harneas
releasing mechanism should fail
to operate and the HARNESS RE-
LEASE handle must be pulled to
free the pilot from the seat, the

opener will not be armed and the
parachute MUST De ocpened manually.

CANOPY

The cockpit canopy 1s the hinged "clamshell" type which movea
slightly aft and then swinga up to open. When closed, the
canopy 1s held in place by latches on the cockplt rails which
engage latch pins on the canopy rails., An alr bungee cylin-
der, pressurized to 2870 psi, provides the force necessary to
counter-balance the canopy during normal use and to jettlson
the canopy during emergencies. The canopy ls closed by grasp-
ing either side and pulling down against the bungee counter- --.
balancing pressure, and operating elther the internal or eX--..-
ternal CANOFY controls to slide the canopy forwérd and- lock
it. The canopy may be Jettlsoned, 1f' necessary, by flve
different methods: pulling the ejection seat face curtain
control;. pulling the EMER CANOPY JETT handle; pulllng the -
(flight test) auxiliary front handle PILOT EJECTION control;-

_ pulling the external EMERGENCY CANOFY JETTISON handle; and

by operating the normal interlor CANOFY control while in
flight, which will result in the force of the relative - wind
shearing off the canopy. s

WARNING

#When the canopy 1s Jettlsoned, a
cable linking the canopy with the
gseat catapult firing mechanism re-
moves the safety pin and arms the
catapult for subsequent seat ejec-
tion.

@#The canopy is not designed to be
opened In flight. Release of the
canopy latches whille the alreraft
is airborne or with headwind condi-
tions in excess of 107 knots will
result in loss of the canopy.
Damage to the canopy wlll occur
during ground coperations with
headwinds in excess of 88 knota.
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CANOPY CONTROLS

NORMAL INTERIOR CONTROL. The CANOPY control handle (3, figure 1-3)

on the left slde of the cockplt 18 mechanically linked to the canopy
mechanism. To close and lock the ecanopy, the canopy must first be
pulled down manually agalnat the air bungee counter-balancing prea-
sure, and then the CANOPY control may be moved forward and down,

which slides the canopy forward agalnst the windshield and latches

it. To open the canopy, the CANOPY control is pulled up and aft, dis-
engaging the latches and allowing the air bungee to raise the canopy.

NORMAL EXTERIOR CONTROL. The exterilor CANOPY control handle (3, :
figure 1-2) is located on the left hand side of the fuselage below -
the edge of the cockpit. To open the canopy from the outside, the
CANOFPY control lever is moved down and forward, clockwlse, until

the canopy releases and swings up. To close the canopy from the out-
slde, it is necessary to hold the canopy closed manually, then the
protruding CANOEY lever is moved aft and up, counter-clockwlse, until
it 1s flush with the fuselage.

EMERGENCY INTERIOR JETTISON CONTROL. The canopy may be jettisoned
by pulling the EMER: CANOPY JETT handle (41, figure 1-4). Pulling
out this handle at any time will unlatch the canopy and blow it
clear of the airefalt through the jettisoning feature of the air
bungee eylinder.

Hote

Tha air bungee cylinder 1s capable
of - blowing the canopy clear of the
aireraft during & ground emergency
when the alirplane i1s at a standstill,
or under water,

EMERGENCY EXTERIOR JETTISON CONTROL. An EMER CANOPY JETTISON con-
trol (4, figure 1-2) i located on the left-hand side of the fuse-
lage, below and aft of the normal exterior CANOPY control. A second,
similar control, labeled EMERGENCY CANOPY JETTISON 1s located on the
right-hand slde of the fuselage. In the event of a crash or fire,
the canopy may be blown clear of the aircraft from the outside by
pulling elther handle. The handle on the left-hand side of the fuse-
lage 1s situated behind and above a spring loaded access door. To
galn access to the control it 1s necessary first to depress a flush
latch forward of the access door; second, to push the deor inboard
with the knuckles of the hand with the palm up; and third, to pull

down on the handle which will spring into the hand when the door is
fully open.
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The handle on the right-hand side of the fuselage 13 situated
below a spring loaded door and 1s flush with the exterlor sur-
face of the fuselage. To galn access to the control it is
neceasary only to push lnboard on the top edge of the door;
whereupon the handle wlll spring out and may be grasped for
actuation,

WARNING

When canopy is Jettisoned by any
method, the ejection seat saflety
pin is pulled by a lanyard anchored
to the canopy structure and the
seat catapult is armed.

EJECTION SEAT CONTROL., The canopy is also jettlsoned when
the face curtain handle (4, figure 1-6) 1s pulled down. The
first portlon of face curtain travel will jettison the canopy
at the interlock position through an interconnsciing liﬂkage
from the seat ejectlon system.

WARNING

Canopy Jettisonling by means of
partial face curtain extension

13 not recommended except during
the electlon sequence, since no -
positive stops are provided which. .
would prevent lnadvertent seat
ejection if tension i3 malntained: -
on the face curtaln after the
canopy has Jjettisoned.

“AUXILIARY FRONT HANDLE EJECTION CONTROL. The eenopy iz also

Jettisoned when the auxillary front handle ejectlon system is
employed for ejection. The results are the same as ejectlion
of the seat and pllot with equlpment as by means of the face
curtain., The canopy is Jjettlisoned by the air bungee and the
seat 1s ejected when the handle marked PILOT EJECTION (13,
figure 1-6), located between the pllot's legs, 18 pulled.
(see AUXILIARY FRONT HANDLE EJECTION SYSTEM

EJECTION SEAT

The pilot's seat (figure 1-6) i1s the ejection type accommodating
& back-type parachute and a PE-3 pararaft kit, and incorporates
provisiona for attachment to a flight sult with integral harness.
A non-adjustable head rest is bullt into the seat structure and
houaes the face curtain. Although the ejectlon seat 1s not
equipped with foot rests, the seat pan (16, figure 1-6) pro-
Jects forward of the seat basin to provide thigh support
during ejection; the front surface of the seat basin aserves
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as a buffer for the calves of the legs, and the sides of the basin
extend above the pllot's thigha to protect the legs from side
forces during ejection., EJection of the seat is accomplished by

a catapult which utilizes anexplosive cartridge, Mark III, Mod "0",
to separate the seat from the aircraft. The seat is equipped with
& three-quarter second delay harness release mechanism utilizing

a blank .38 caliber cartridge, which automatically frees the seat
belts and shoulder harness from the seat structure three-quarters
of a second after ejection. The ejectlon seat also provides a
means of automatically arming a barometrically-controlled para-
chute opener by means of a lanyard attached to the seat at the
HARNESS RELEASE handle,

SEAT ATTACHMENTS

The pllot 1s held in the seat by attachments to the Integrated
flight suit. This flight sult incorporates within its structure
the combined attrlbutes of a seat belt, shoulder straps, and para-
chute harness, thug leaving the pilot with few of the normal en-
cumbrances. The shcoulder straps are sewn to the parachute risers
and attach ¢tz the irertia reel connection just below the head rest.
The loose &nds of the parachute risers have quick-action fittings
(T, 20, figure 1-6) which engage other fittings that extend from
the front shoulders of the flight sult. Short seat belts which .
are. sewn to.the pararaft cover on each side, are attached to the
Beat structure at the aft corners of the seat basin. The loose
end=-of the seat belts have quick-action fittings (12, 19, figure
1-6) which efgage .mating fittings protruding from the hip reglon
of the flight sult. The seat belts are adjustable in length.

Wheri these eonnections are made, the pilot is held securely in
the:asat, The delayed action of the harness release actuator
provides protectior for the pilot in that the feature retains

the -pflet in the seat during the early period of ejection, when
high veloclty windblast could cause premature opening of the para-
chute wlth resultant parachute damage and severe opening shock in-
flisted on the pllot., During the delaying period, the pllot and
seat wlll decelerate to a speed where the stresses placed upon

the pilot and parachute are reduced from the eritical stage, which
might otherwise be reached if the separation occurred immediately
after ejection. The harness release actuator is essentially a
cylinder containing a piston, a slow burning .38 caliber cartridge
and a firing mechanlsm., The firing mechanism is spring loaded and
is held in a safe position by a pin, to which a lanyard is attached.
A cable runs from the harness release mechaniasm through a pulley on
the actuator plston and is anchored to the seat structure. When
the seat is ejected the firing mechanism safety pin is pulled by
the lanyard anchored to the aircraft structure, allowing the spring
loaded firing mechanism to detonate the cartridge. Three-quarters
of a second later the fired cartridge exerts enough pressure to
actuate the pliston. As the piston extends it pulls the cable and

releases the seat belts and shoulder harness, freeing the pillot
from the seat.
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PARACHUTES

The parachute 1s furnished with an automatic barometrlcally-
controlled opening device (see BAROMETRIC PARACHUTE OFENER
which will prevent automatic deployment of the parachute
untll after a preset time delay below the preset altitude
(approximately 14,000 feet). All survival equipment auto-
matie devices are furnished as a supplemental means of
actuation under adverse conditions such as Injury or uncon-
ciousness, with manual means of actuation (ripecord) retained
in all cases. The lanyard from the arming mechanism running
to the HARNESS RELEASE handle (17, figure 1-6) can be re-
moved by squeezing the trigger of the HARNESS RELEASE: handle
wlthout pulling the handle, This action pulls back a slotted
pin, allowing the lanyard to be removed from the HARMNESS
RELEASE handle., The quick-actlion rittings attaching the
shoulder harness and parachute rilsers to the flight suit
permit the pilot to easily and rapidly release the parachute
risers after -a safe landing, to prevent possible injury from
being dragged when on land or possible drowning when in water.

SEAT CONTROLS

SEAT SWITCH. The seat is electrically adjustablé in heishi
by movement of the SEAT switech (2, figure 1-5) zo'either of
its two positions, "UP" or "DOWN", and is stopped at any de-
gired positlon by releasing the awltech to the center, or:
"of f" position. . -

SHOULDER HARNESS INERTIA REEL CONTROL. The shouider hartess
take-up mechanlam is controlled manually by the. SHOULDER.
HARNESS control (11, figure 1-6) on the left-hand side-ef the
seat basin, The control is moved forward to "LOCKE" and aft
to "UNLOCKED". During seat ejection or sudden deceleratlon
in excess of 2.5 g along the thrust line of the aircraft,

the inertia reel automatically locks the shoulder harness,
This safety feature helps to prevent injuries if the shoulder
harness 1s not locked prior to an arrested landing or crash.
When once locked and a foree has been applied to the shoulder
harness, the inertia reel will not release when the harness
1s merely slacked off, regardless of the position of the
manual control. This 1s due to the "stay-lock" feature of
Ehﬂ inertia reel. Only when the control is moved into the
UNLOCKED" position with the harness zlacked off will the
mechaniam release,

HARNESS RELEASE, A "D-ring" handle, labeled HARNESS RELEASE
(17, figure 1-6), 1= mounted on the right side of the pilot's
seat. The HARNESS RELEASE "D-ring" 1s equipped with a guard
and agueeze trigger. In the event the pllot needs to be free
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of his harness, the "D-ring" handle may be released for actuatilon

by grasping it with the right thumb on the inside of the guard and
the other four fingers squeezing the trigger. When the handle ls
pulled up a distance of about five inches the shoulder harness and
seat belt attachments are released from the seat, allowlng the pllot
to leave the cockpit with the parachute and pararaft kit still at-
ached to the integrated -flight sult harness.

WARNING

Do not Hull the HARNESS RELEASE handle

"D-ring” while airborne, or until the

airplane comes to a complete stop. '
Pulling the "D-ring" releases the

shoulder harness and lap belt end fit-

tings and re-engagement cannot be made

in flight.

In event, the integrated harness is not automatically released
following ejection, seat separation may be accomplished by pulling
the HARNESS RELEASE., In this case it will be necessary to pull
the ripcord manually, as the automatlec barometrle parachute opener
will-not beé -armed.

EJECTTON CONTROL. The ejection seat face curtain handle (4, figure
1-6) serves riot orly as a control for jettisoning the canopy and
eJecting ths seat, but also as a protective cover for the pllot's
face during ejecticn, The faée curtain, which 1s housed in the
head rest structure with the handle protruding, is mechanically
conrected to-the air bungee cylinder and the seat catapult firing
‘mechanism. When the face curtain handle is pulled downward, the
firat-portion of travel jettisons the canopy and the last portlon
causea the seat to bz ejected.

NOTE

When pulling the face curtaln during
the ejJectlon sequence, pllots should
anticipate a slight pause or heslta-
tion in face curtaln travel at the
interlock position. This 1s due to

a safety feature whlch prevents full
face curtain travel to the ejection
position until the canopy shears away
from the aireraft and pulls the ejec-
tion seat arming safety pin.

Te - CONFIDENTIAL
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AUXILIARY FRONT HANDLE EJECTION CONTHROL. If the full pressure
sult headgear prevents pulling the face curtain for ejectlion,

or if "G pressures" prevent the pilot from using the face cur-
tain, the auxiliary front handle ejectlon syastem should be used.
This consists of a "D-ring" handle and cable, together with a
hidden cranking lever for mechanlcal advantage, linked to the
pllot seat catapult system. The "D-ring" ejection handle,
labeled PILOT EJECTION (13, figure 1-6), is located between the
pllot's lega in the noteh in the seat pan and pararaft equip-
ment. The handle 1s retained vertically by a clip type bracket,
allowing easy access with either hand. Pulling up on the "D-
ring" gives the same results as pulling the face curtain release.
The ejection sequence should occur between three and slx ilnches
of cable pull.

WARNING

. Do not pull the PILOT EJECTION D-
ring without first placing the head
firmly on the headrest. In any
other position the szudden accele="""
ration may cause serious injury.

® The "D-ring" handle 1s not safety:
wired and all hands should be care-
ful not to kick or 1lift this handle
inadvertently. The hazard 1a ob--
vious.

PARACHUTE SERVICING, To remove the parachute and.pararafi for
pericdie inspectlon and servieing 1t 1s necessary to pull up
on the HARNESS RELEASE handle.

AUXILIARY EQUIPMENT

Refer to Sectlon IV for a discussion of the following auxiliary
gystems and equipment:

Air Conditioning and Pressurization Syatem
Defrosting Syatem

Anti-leing Syatem

Communication Equipment

Llquid Oxygen System

Navigation Equipmant

Miacellaneous Equipment
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TABLE I

GRADE AND SPECIFICATION _
Recommended ) MIL-F-56&

Alternate g MIL-F-56
Emergency JAVOAS HIL—F-%
MIL-L~-
MIL-0-56
CONFIDENTIAL

24A(TP-4)

2l (FP-3)
CBattunszany
06(RED)
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SECTION II
NORMAL PROCEDURES

BEFORE ENTERING THE AIRCRAFT

FLIGHT RESTRICTIONS

Refer to Sectlion ¥V, Operating Limitations=, for airplane and
engine operating limitations and flight restrictions.

CRUISE CONTROL

Fuel, power settings and alrspeeds required to accomplish
an assigned mission are normally provided in Appendix 1,

Operating Data. This data, however, 1s not avallable at thin :
printing and future publication 13 not contempliigced, :

WEIGHT AND BALANCE

Check gross welght and center of gravity for take<off and
antlelipated loading for landing. Refler to Sectlon V for
~welght limitations to be observed, Insure that the digtri-
bution of load falls within the center of gravity fore .and aft"
limits as specified in Section V.

EXTERIOR INSPECTION N
Consult the ground crew and applicable records tu.datefﬁlna
the engineering status of the alrcraft and that it has-been

fully serviced with fuel, oll, liguid oxyg corpressed air
hydrauliec fluid, and brnmutriflunrum&thnnaﬁ?i] as required. L

(1) Airplanes BuNo. 139208-139209,
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Conduct an inspection of the exterior of the aireraft, proceeding

Figure 2-1, Exterior Inspection

as shown in figure 2-1, to check the following:

l-E-l-

(G

FUSELAGE
4. B8tatiec pressure vent

f_lﬁft Bide]lljlliiliill-illi|“l ¢1E“
hll Rﬂdmarlll-lllrll-ll'!llllllll-llllil-l--llll Eﬂnﬂitiﬂn, ﬂEl’.‘I-'I.II‘itﬁ'
¢, Static pres vent

{right Eidﬂ LA R EE R EEENE R ERLEE NN L] ﬂlﬂﬂr‘
d. Alr conditi intake

exhaust ducts (right side)..... clear
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HaEE‘ HhEE]- tirel R EFEFEEE R EE R FE R R EE
HOEE “’hEEI Htrut- - e FE@ g EFEPrEFEFEsI TR AR RS

Nose wheel downlock pin.....ccocecccasns
Noge wheel well door 8. .cvovevincnsnnss
Noae wheel compartment vent ex:l.t‘.-.....
Equipment compartment access hatch....
EMERGENCY CANOPY JETTISON

handle access dOOT...cuvsersscncncnnas
INTAKE DUCT, WING AND LANDING GEAR
Fuselage fuel tanks compartment

vent air intake (leading edge of
boundary layer separator)......e.cceee.
Engj_nflz Iy Intake PIUE..csisscisansess
II'ItEJEE -duﬂt-i-i-i!-r-ir!-!-ifliliilpl-d
Generator cooling ailr intake

{mside intm duﬂt}!i'll'lllll'ljil-i

Rocket doors cylinder pressure
E&E&ﬂ I:d-nurﬁ chEEd}-‘i'iF-!!I!-I-FIII-I

Generator alr turbine drive air exit..
Generator cooling alr exlt....ccecsues
External power awitoh...,.eccvsseasnns
External electric powear....cceorscnnes
Forward wing tank water drain cock....
Af't wing tank water drain cock........
Transfer pump air turbine exhaust.....

Forward engine access AoOr....coeessss

CONFIDENTIAL

properly inflated,
no slippage

proper extension,

no leakage

removed

condition, securlity
clear

closed, security

condition, security

clear -

removed

free of foreipgn
ok jecte - :

clear

750 * 25 psi
claar

clear

"INTERNAL"
plugged in
drained, secure
drained, secure
elear

cloged, secure

T



* Items located on upper surface of wing,

ac.

S

*ae,
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External engine starter unit

hose and electrical plug.......
Main wheel well doOr...csessas-
Fhin 'heel tirelllllilillliliil

Main wheel Btrut. ... .cocucnsass

Main wheel downlock pin. ... ..:

Utility hydrauliec system
elevon accumulator gage

{.-hEEI- HEIIJI‘.I'I'II"IJ"JIIIF

Elevon hydraulic system

accumulator gage (wheel well)..
Speed breke (lower)............

Access piates and COVETS.......

.Enttum gurface of wing free

of stalna indicating fuel or

_-hgﬂraulic fluld leaks

Ganeral sondition (wrinkles,

¢racks, loose rivets)

El&tii—'ﬂl"ii-!'i-!iii--llll-rlllll!-llll-l-

Fuel system wvent exit
of inboard elevon).....ccecuees

Forward and
filler caps

C Wavigabion LIghtE. ...eceernsesa
Hiﬂg tiFllIlliiiitillr!'lril-ll-ll-

Elﬂwnnli--Illll--ll--llll-l-lll-lr-lllllll--l-

(forward

- Speed brake (UPPEr).....eceeees
?SE wing tank

L S R R N R N ]

(1) Airplanes BuNo. 139208-139209.
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connected
condition, security

properly inflated,
no slippage

proper extension,
no leakage

removed

1000 £ 100 psi

1000 2 100 psi
condition, security

gecura

condition,
operation

security,

condition
condition

condition,
bonding

security,

clear

condition, security

Secure
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*af'. Access plates and COVErS......s+s0.0., BECUDE

3-4, TAIL SECTION

. a, Arresting hook preasure EagC...s..-.s. 550 % 50 pal

b. Tail bumper Pressure CAEE.......--=-+ 239 * 25 psedl

¢. Tail bumper and arresting hook....... up and secure

d. Spin chute (if installed)............ secure, rigged

g, Tall plpe PlUB.ecisscssssnasenssannsss Domoved

f. Tail pipe.......‘.......;............ cracks, fuel deposits

E! Fm'm]-dmdderl"lll--!ll-l-lllilll-lll‘ll EEnEra—.l cﬂndlﬁiﬂnj
honding

h. Access plates and COVerB.....ccares-. SECUDrE

4-5. L-H INTAKE DUCT, WING, LANDING GEAR, AND ARMAMENT BAY
*a, Access plates and covers............. sgcure

.%*b,; Forward and ?ff wing tank :
fillEI‘ Eﬂpﬂ 1 R RS R R R R E R W F B l-t'ﬂn'uIlE

*cl Epaﬁd brm {u-pper.}l-li-pli TR R E R E R q&lﬂitim? EEG‘LJI"lﬁF’

d' Elevmﬂiii-iilii!Itiql-llrll-lrll-l---lrirll UF-‘!:'stiﬂn,EEﬂuri‘;:;
bonding -

f EI ng tipil'-'--lllllllllIIl--lll-l-l.li--ii---..--- Gﬂﬁﬂditiﬂn-
f" Haﬂgatm lishtHI'IIIIIIIII-!I-IiIi-.i- cmditim

E‘l Elat'iil- L N R O I T ﬂﬂﬂﬂitiﬂ'ﬂ, EE‘E‘LJI'itF’
operation

h. General condition (wrinkles, cracks,
loose rivets)

1. Bottom surface of wing free of

stains indicating fuel or
s hydraulic fluid leaks

* Items located on upper surface of wing,

(1) Adrplanes BuNo. 139208-139209,
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M

CONFIDENTIAL

Accese plates and covers........

Speed brake

(lower).....oeeueres

Utility hydraulie system elevon
accumulator gage (wheel well)...

Elevon hydraulic system
accumulator gage (wheel well)...

Main wheel well doOr,...oonevses
Hﬂiﬂ. HhEE‘J. tiI"all*tliti'!-I-i-lli

Main wheel Btrut....venescecnsns

Main wheel downlock pin.........

rressure fueling switch panel:
INTERNAL TANKS switeh........
EI'E':H- Buitﬂ'hiiiit-rl--rfi!i-ll
EXTSERNAL TANES switeh,.......

exhaust....

fTrangfar pump alr turbine

L L N

Aft wing tank water drain cock..

Forward wing tank water drain

cuﬂkl i e

""II'.#'I"II‘III“-

Energency generator door........

Fuselage fuel tanks compartment
"J"'Ent E:Lr' E:itlnllt------nilliilll

Fire extinguligher discharge

indicatora

1

wF R R R R R RS

Drop-out hydraulic pump door....
Engine air intalke plug..........

Intake duect

R E e e FE R R R E EE

(1) Airplanes BuNo. 139208-139209.
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gecura

condition, mecurity
1000 £ 100 psi

1000 $ 100 psi
condition, security

properly inflated,
no slippage

proper extension,

no leakage

removed

"MAIN "
'"FUELING ON"
"OFR "

clear
drained, secure

drained, secure

cloged, secure

clear, no fuel dralnage

white
closed, security
removed

free of forelign
objects



S

ab.

ac .,

B .
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Fuselage fuel tanks compartment
vent air intake (leading Eﬂﬁﬂ
of boundary layer separator).....:.s.
Forward auxiliary and aft .

fuselage s tanks water

drain cocks (in armament

bay - rocket doors ODPEN)..c.iccssanses

Aft fuselage sump tank shut-off
valve (armament bay)...ceccsscssasass

Forward auxiliary and aft
fuselage sump tanks fuel
filler caps (top of fuselage) (1),...

5-6, FUSELAGE

e. EMER CANOFY JETTISON handle
EEEEBB dﬂnr!-I-Fl-ll-IlI-Illl-IlI-I-I'H-I--!II
b. Alr conditioning intake and -
E'Ihﬂuﬁt duﬂtﬂ {:I-Eft Eiﬂe}illi-llllii."1
¢. Pitot pressure tube COVEr....c.cocees
ﬂi Aﬁﬂﬂﬂﬂ 1adﬂarl|ljldill-lj'iil..i-.i.-.
€. 100-pound GﬂE fire extinguisher......
f, Area clear 100 feet to the rear,
10 feet forward, § feet to the sides
of the engine,
T COCKPIT AREA
a, Exterior CANOPY control...cccescesess
hl cmaprll+-l--!l-l-l-ll-l-llilliijil.l----...l
c. Ejection seat arming safety pin......
d. Canopy ailr bungee pressure gage......
€., Canopy inflatable alr pressure seal,.

(1) Adirplanes BuNa. 139208-139209,
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clear

dralned, Becure

"down "

gecuma

condition, security

TSmovred
gegure

iﬁ feet from crgine

.....

"OFPEN "

general condition
in place

2870 psi &
general condition



ENTRANCE
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Entrance into the alreraft 1s effected on the left side, using
the ladder provided by the ground crew to gain acceas to the

cockplt.

After entering the alreraft, have the ground crew re-

move the ladder prior to starting the engine, due to its prox-
imity to the engine air intake duects.

ON_ENTERING THE AIRCRAFT

INTERICR CHECK

Upon entering the aircraft, check the general apprearance of
the cockplt and accomplish the following:

a.

b.

B2

Make suit harness connections.

Make oxygen and radio, and anti-blackout hose
commections.

o | TR R R R R ' ¢ o

ENGTNE MASTER switeh............ "OFF"

ENG CONT switch..........ev..s.. "PRIMARY"

AU?:'E':FUEL TRANS BWitcH....sevsn.. "OFF"

PITOT & ZNG ANTI-ICING switch... "OFF"

Direct the ground crew to energize the extermal elec-

tric power supply and to place the external switch at
"EXTERNAT.",

- nm"' Gﬂn Bﬂitﬂh'l"lllllil‘lili “IIHEAE‘ED"

E¥Ik ELEV(W MECH ADVANTAGE
npank"Il"ll-ll-l-llIilii..l.-.i..'-'. Btmd Pnﬂitim

EMER ELEVON MECH ADVANTAGE
mdiﬁntnr."‘.li**“l‘-l'!lll-ll-l-lll “I.- ﬂ.&mﬂ

ANTI-BLACEOUT valve control..... "HI" or "LO" as
desired

OXYGEN control....cuupeseasanaa. "ON"

CONFIDENT IAL
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n. SPIN & DRAG CHUTE CONTROLS panel
H-EADY-CF? mtﬂhi-i!‘ii'lillilljtjt "WF“
BLOW-OFF=BLOW switch ...v:uvesnssee "OFFT
nFﬂi lmndlat-I!&Ilnlli;jlljitt-;.-- BeCUure
RELEASE hmale-llliliiiiiir-'l-lpilp secure

©. TRANSONIC TRIM awitch......vvecvesnees TOFF"

p. EMER STORES release handle............, Secure

q-' RIEDER' TRIH B-itch-".*‘.-!l'llililli'. EEH'I:EI"’Ed

I'. SFE'EIEHAE mt"chl-1---1------.*-1.;..;. "ﬂmﬂ

. EXT LIGHTS sWitcB.......e..eeeceeeens. "OFF"

t. PITCH DAMP button (1)................. pulled out

u‘l IA.H mw huttmiiil'l-ll*!lIil-rrf--li-lln p‘“ll&d ﬂu‘ﬁ

V.- YAW DAMPER AUTOC oL (3) or ..
AUTOMATIC SYSTEMS (1) switch.......... "EMER OFF"

W. START switnh.........................;jgulladﬁﬁut
x. FACE MASK TEMP control panel.......... OFF".

y. LANDING GEAR cONtrol............e.... *DOWN®

z. EMER IDG GR Randle. cc.cninnrennonasnec #EuurE¥T

as. The landing gear position indicator should heve a
miniature wheel wisible, : L

ab. FWD and FIRE BOTTLE TEST o : .
a switeches 2:---liti-.'-i-;-ii"--'----u--pmlﬂdi-ﬁ tE_EL-- .

®0, FIRE warning Jight.....cvecesvenvences push ﬁu teat
ad, FIRE EXT (2),........ccevuivniennnnne. guarded off
ag. Albimeter.....ccu.veeisnasnsnsnnsnsess Pleld elevation
af. MASTER WARNING TEST switch.,.......... press to test

2) Airplanes BuNo, 135208-139209,

Eli Alrplanes BuNo, 139208, 142349-142350,
3) Airplane BuNo, 139209,
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a3 .
; ﬂn!.‘.l"rul' ﬁitﬂh'..'|'.*..'.l'..l-

ﬂj;- .'R--IH {:m “it'“hg-;*-----na-.--l-
a—.-u‘

"P:'I'-"m

aw.

.. Y.

B

8y
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‘Accelerometer PUSH TO SET Mmob..

EMTE UPH 115“5.['.*"..'...1-
GEAR DOOR GAPPING lights....ecss
LIQUID COXYGEN quantity gage.....

.FUEL QUANT TEST switech...eseeues

AUTO QT releage handle.....«.«-
EMER CANOPY JETT handle. ...c.cce=

-ARHEﬂ HGlDE nmtmllll'llllillllf

Console FUEL QUANTITY PUSH TO
TESIII'I Eﬂtﬂ'hl-.l. li.i.ll-.'!i"i..'i

Ai:;:'TAHIE"'sEIEch sWiteh. .......

.:EEW HﬂtmlljliillilliﬁillI-I-II

;ny |.3

AH}AR::-ETA, m-f_r,,fn-r;'mu - ADF

m”’uh"ﬁI"'l-‘il"-'.l-.!l-!ll-'ll-ll-l-llll

ﬂir can&itiuning temperature

h‘sm nss*.,a switch {1}..........
cia seIN ATR TEMP ewiten-(3),......
EHER PWR' melease handlé.........
FULSE GENERATOR EQHTH{.]L swlteh..
SELRECTOR switchu.ssssosssvnsonna

Airplane BuNo. 139209,

Airplanes BulNo, 139208, 142349-142350,

Adrplanes BuNo, 135208-139209,
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depress

11luminated

1lluminated o
e (1) or mv (2)

press to test

ﬂeuurel

BEcUTE

I'Fn_-PII

push to teat
"SOTH"

"OP" or "DOWN"
ag depired \

"L/R" or “I/ReG"

*To™

" ORMAT, "
'50?1? "

"ON ATUTO"
sEecure
"ORE"

“QFF“
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az, COMPAS3, FREE N. LAT-SLAVED-
FR'EE EI MT E“itthlllilllII-I'III..I-‘II-I'II I'Eumu

ba. SET TO IAT awitch...ececnsssnsananseaa BeE t0o latitude
bb. SPARE FUSES contalner.....cesessecees. BUPPLY
bo. SPARE LAMPS contalner.......csesesss4. BUPPLY
bd., FUEL VALVE control...csesasssassscnnes OPEN"

BEFORE STARTING THE ENGINE

Before starting the engine, check to see that the éxternal GIC
starter unlt 1s operating and that no personnel cor. equipment

are within the intake and exhauat blast danger areas, See

figure 2-2 for danger areas, Make certain that fiFe fighting £y
equipment 1s available and manned, The aircraft may be cpsrated.
on alternate fuel Specification MIL-F-5624 JP-3,  Refer to Sec-
'tign E rgr operating limitations to be cbserved xben using alter-
nate fuel. :

STARTING THE ENGINE o
NORMAL STARTING PROCEDURE B

The following procedure should be followed when etarting:the
engine while on the ground: Ee

8. THrOttle 1EVEr...eveesssssssenonsnsess TOPET
b. ENGINE MASTER sWitch...seesescscssssss "ON"

¢, ENG CONT awltoh......ccsrcssscssssssss PRIMARY"
d. START aﬁifch.................,........ depress
e. When the tachometer indicates 12-16%, move the

throttle lever outboard to the "IGNITE" position

Eﬁdit%rt the lgnition eycle, and then forward to
e,

CONFIDENTIAL a5
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The ignition clrcult wlll remain energized for 30 seconds and
light-off should occcur within thils period of time. The engine
should accelerate smoothly to 55-65% rpm during which time the
turbine outlet temperature must not exceed 630°C. After reach-
ing idle rpm, tyﬂ turbine outlet temperature should stabllize
at or below 340°C. MNormal oil pressure is 30-50 psl at idle
rpm. After the engine ig operating satisfactorily, direct the
ground e¢rew to disconnect the. external GTC starter, place the
EXTERNAL POWER switch at "INTERNALY, and remove external elec-
trical power unit.

Hote

During starting, when the engine reaches
'a speed of approximately 50% rpm, the
START gwiteh should pop up. If 1t does
.not, the switeh must be pulled up to dis-
'é@g&g&_tha gtarter,

i i o WARN ING

A the -throttle should at any time be in-
-advertently retarded to the "off" position,
Yoan immadiate flame-out will ocecur, In
: ~this egse the throttle lever must be left
- at’ "of 7" until a new start is made, since

1 Antroducing unburned fuel into the engine

“will cosate a serious fire hazard.

Fun-iﬁstruétinna %ﬁ_be-fallawed in case of engine fire during H-
starting, refer tc Sectlomn III,
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UNSATISFACTORY STARTS

HOT START. A hot start is one during which the turbine outlet
temperature exceeds the maximum starting acceleration tempera-

ture 1imit of 630°C. When a hot start is experienced, use the
following procedure:

a, Throttle 1eVer...cessicnseveses off"
b. ENGINE MASTER switch......e.... "OFF"

¢. START swiltch....-sessesssssssas pull up, if starter
has not dlsengaged

d. Investigate the cause of the hot start,

CAUTION

Befora attempting a restart, a
fuel drainage period of at least
30 szconds should be allowed to
remcve any accumulation of fuel
in the engine or tall-pipe, and
the angine should be "cleared”
as osutlined in this section of
the nandbook.

ABCRYED STANT. An aborted start is one during which the engine
does not start within 20 seconds after movement of the throttle
toa "1dle", as evidanced by no rise in exhaust gas temperature
and no Increase in engine rpm., When an aborted start occurs,

. follow the procedure outlined for hot starts.

FALSE START K If, efter moving the throttle to "idle", the engine
starts but does not accelerate to idle rpm, a false start has oc=-

curred and the procedure stipulated for hot starta should be fol-
lowed,

CLEARING THE ENGINE

When an abnormal atart has occurred, or when 1t is suagpctad that

fuel has accumulated in the engine, the engine may be "cleared®
as follows:

a'I Tmttl& leverl-lliillll-l-!-ll-ll-ll 1Iﬂffu
b. ENGINE MASTER switch........... "ON"
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c" mlmh awitch‘--'I--'--F-I"I"II-‘IIIIII‘I‘- dﬂpreas

d. Allow the starter to motor the engine for 10 to
20 seconds.

Er EII‘ART E"it'ﬂhlIifﬁ#!ll--rrirl1-!1-1--‘---.-1 pulltlp

ENGINE GROUNL OPERATION

The englne requires little or no warm-up, and because of
high fuel consumption while on the ground (approximately
2.5 gallons per minute at idle rpm), ground operation
should be limited to as short a period as possible., The
brakes are adequate to hold the alrplane at military
power. The alrcraft must be tied down to make after-
burner power checks.

GROUND TESTS

With the engine operating at idle rpm, external power
disconnected, external power switch at "INTERNAL", and
the wings spread and locked, perform or check the. follow-
ing to determine proper operatlion of the varlous :alreraft
aystems: -*a .2

a. Remote attitude indicator _ _
Fmr wammg rlaE'lli'illli-ll-lllllllii-lE 't}-":rt ‘lfiﬂih].E

b“l Fu'EI prEBBuI‘E mdicatur' R EE IR AR R AR e A ﬂ‘gpr'nijlma-talr 35
pel L '

c! HEE‘-E'EI‘ HHI'I.IinE A‘Immlﬂiaturi & moE W& W -nﬂt 111‘!2!5:!1]1&1:.&!1
d. 011 pressure Indicator.............,... 30-50 psi

€. UTILITY and ELEVON PRESSURE -
1ndicatﬂ'rﬂli'ill*i-llll-iillilli-“.‘p.. Eﬂm pﬂi

f. SPEE:DERA-E Buitc'hil-i--IIIIIl!l‘i-'t.ll "DPE'I., 'E]‘I.Eﬂk
speedbrake posi-

tion, then move
to "CLOSED"

E. Operate the elevons to check for smooth, rapid
response to control stick movements,

Hote

The wings must be spread and locked
and the elevon lock handles hori-
Zontal before the elevons can be
operated, as the wing folding con-
trols automatically lock the con-
trol system, '

CONF IDENTIAL 89



CONF IDENTIAL

h. Operate the trim controls to check for proper
trim positlion indicator reaction and control
stick centering or "neutral" position dis-
placement.

TAXIING INSTRUCTIONS

When ready to taxl, advance the throttle to an intermediate
power setting above idle rpm, and when the aircraft is moving
at the desired speed, retard the throttle to "idle". Idle

rpm will be sufflicient to maintain normal taxl speed under
most conditions, and will probably require occasional brak-
ing action to prevent acceleration. Differential braking ac-
tlon must be used to steer the alreraft since the rudder is not
effective at taxi speeds. Approximately 2.5 gallons (16.2
pounds) of fuel are consumed per minute while taxiing.

BEFORE TAEKE-OFF .. .

FRE-FLIGHT ENGINE CHECK

After starting, allow the engine to rum at idle rpm until the
iﬁggig@ent gegﬁingaféa?e stabllized, then make the following

a. Throttle iéver................. "dle”

-b. EI'IGGE!IT BWitch. ceseessasancsss "PRIMARY"

3. TACHOMELeTs.vuuviseeassesnsnsss 55 to 658 rpm

d, Turbine ovklet temperature.....340°C maximum

e, G:[]. presgure Indicator......... 30-50 psi

f. Fuel pressure indicator........ approximately 35 psi

g. FUEL PUMP failure warning

1ight . iieiriscssnsanarasnssses 0OE 1lluminated

ENGINE POWER CHECK

a. Throttle lever.....cciecciveses, Mdle"
b. ENG CONT switch................ "PRIMARY"

90 . CONFIDENTIAL
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Thrﬂttle 1'Ev&rrf-l--l-i-ii-il-iqn.---'--l--llrl-

Tﬂ-ﬂhume-h&rlll*l-iiv--1---'---1-!'1-*1--11-.-!
Turbine outlet temperature............
01l pressure Indlcator...cececessnssas

Fuel pressure Indicator...ccveccenssss

FUEL PUMP failure warning light.......

advance to military
power, observing
tachometer limita-
tion of 102.2% rpm
and 670°C turbine
outlet temperature
acceleration limit

below redline
6520° C maximum
45 & 5 psi

approximately
35 psi

not illuminated

AFTERBURNER CHECK. With the engine operating at military rpm,

or at a minimum of

operation as follows:

a.

b.

c.

'Id..

Thruttlu IE?ﬁri-i‘il‘l."l"'-ii'!iiliilir

TanhMEterIIlll-IllllliiI!-lli--lll-i-'ji-pqpin

3% under military rpm, check afterburner

move oitboard to
engage the AFTER-
RURNEE detent and
start the after-
burner

T0 appreciable

change

Turbine ottlet temperature.......o.oe..

Thrﬂt'tlﬂ JEMt.r-.llfi#!iifrlllllrli!lr

CAUTION

€30° ¢ maximum

setard to after-
burner stop. (alter-
burner should re-=
main 1it) then, in-
board to disengage
AFTERBURNER detent,
then to "idle"

If the afterburner nozzle fails to open
after lighting-off the afterburner, as
evlidenced by a rapid rise in turbine
outlet temperature and a decrease of
approximately 4% rpm, immediately shut

off the afterburner.

CONFIDENTIAL
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Hote

After operating the afterburner
on the ground, the engine should
be allowed to run at idle rpm for
as long as two minutes to allow

fuel drainage.

EMERGENCY FUEL CCONTROL CHECK

.

hr

Cs

d,

€.

x4

Es

Throttle levVer..coressanasnessss
HGIEW !ﬂtchtiiiirriil'llilll
Tmﬂtti:ﬂ' lmrirlllljllliilliiti

Taﬁuma‘taritii-frrrl!rl!l!llpl-l

Turhine m.t" 1Ei: temera.turﬂa S

CAUTION

"1dle"
"MANUAL"

slowly advance to -
"military™ rpm

below redline

670°C during
acceleratlion,

_stable at or

below 620°C

.;Exbr&.gara must be taken not to
-~ over~bemperature the engine when
-using Lhe Emergﬂnnr fuel control

"i'.'BF’Et-Hﬂ.u
Tlﬂlﬂttle ﬂ?errillfllii-!ll-ill-ll
EEE EDH:T “itch---'llallililliii

PRE-FLIGHT AIRCRAFT CHECK

92

canﬂp?;--t-------------l-q-n-...-..

CANOFY UNLOCKED 11ght....e.coveas

H:I-nssiiii-l'-l-ilililIliiiiiirll--l'l-l
E‘PEEDBM Bﬂitch.*“-lrill-lliil
AUX FUEL TRANS aswitoch.....seuss.

CONF IDENTIAL

H;-ﬁl‘ s 55 to 65%
"PRIMARY"

eloged and latched
out

spread and locked
"CLOSED"
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f. Air conditioning temperature
cmtml E‘“itﬂ'hllIIIIII-III'I‘I-I'F‘I-IIIIIIII' temperature aﬂ
desired

g. WSHID DEFOG switeh (1), .. .....c0veuu.. "ON"
h. Trim

Rmaer'll'll-“'lI'I-'-I-I-FII-I'I-IIII"II-F -u“
E]-E?atﬂrlrr-l-r-!-ll-!-lllll-i-ll-flfllll--l-!l!l E-B d'E‘F‘EEH- HGSE‘ E?

Lateral.esveseassrarsvervannsnenaes Neutrsl”
1. SHOULDER HARNESS control.......essses.. 'LOCEED"
J: Check all controls for freedom of movement and response.
k. THROITLE FRICTION & ILOCK....eoi00000.. a8 desired

TAKE-OFF

AIRFIELD

After lining up on the runway, advance throttle toc the "TAXE-
OFF" position cbserving engine instruments for satlsfactory
‘indicatlons while holding the airplane in the take-off posltion.

Hote

If an afterburner assisted take-off. is
desired, the throttle lever is moved
outboard to "AFTERBURNER" only after
the Instruments have stabilized at "....
"military"” rpm and the brakes have a5
been released,

If' satisfied with engine operation, release the brakes and
begin the take-off run., The aircraft is inherently stable
and has no unusual take-off characteristics. Maintain direc-
"tlon by use of differenctial braking; only a slight pressure
or "tapping” on the brake pedals should be necessary for
steering untlil the rudder becomes effective for directional
- eontrol at approximately 50 knots. Do not 1ift the nose
wheel from the runway prior to the actual take-off, Due to .
the configuration of the aircraft, lifting the nose wheel
from the runway during the take-off run will greatly increase
drag and lengthen the take-off run unnecessarily. Typical
take-off speed 1s 150 knots IAS at 26,000 pounds gross welght,
At take-off speed the aireraft should be 1ifted gently from
the ground. Since the aireraft is not equipped with flaps

or other controllable high-lift devices, no differentiation
in take-off technique can be published for minimum run or
obstacle clearance type take-offs. Refer to Section IIT for
procedure in the event of an emergency during take-off.

(1)asrplane Buo. 135209, :
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AFTER TAKE-OFF

a. Retract the landing gear as soon as the point is
reached beyond which a safe landing cannot be
made on the runway or any level area available
immediately beyond the runway.

Note

Landing gear retractlion time is
a maximum of & seconds, Land-
ing gear should be fully retrac-
ted before airspeed is allowed to
exceéd 250 kmots. (This is a hy-
draulic system limitation).

b. Re-trim the aireraft as necessary.

p.- Rﬂéﬁﬂﬂitiﬁﬁ the throttle lever as required by
operating ‘conditions,

s 7= . MNote

The sfterburner may be shut-off
after a safe airspeed is attained,
after altitude is reached, or at
the dictates of the mission.

QLIMB-< .« 3

The aircraft snould be accelerated to ¢limbing speed as soon as |
posalble after take-off to obtain maximum performance, The air-
plane may be trimmed to obtain the desired climb and has no un-
usual characteristica. With no external stores, using military
thrust at 26,000 pounds gross weight, the climb should be initi-
ated at 380 knots IAS at sea level, Using afterburner with mili-
tary power at 26,000 pounds gross weight, the climb should be
scheduled to maintain the highest alrspeeds consistent with maxi-
mum speeds set forth in Section V. A ¢limb Mach number of 0.90

is consldered optimum above 10,000 feet., For most economical
operation, military thrust should always be used during a c¢limb,
observing at all times the engine rpm, turbine outlet temperature
and time limitations set forth in Section V., After passing through

10,000 feet the automatic systems are placed into operation as
follows:

a. YAW DAMPER A'DI'(}EE-ITRQ? 521
or AUTOMATIC SYSTEM2 (1) switech,,"oN"™

D. TAW DAMP Bubtton....veuseenescsons depress

(1) Airplanes BuNo, 139208, 142349-142350,
(2) Airplane Bulo. 139209.
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¢. PITCH DAMP button (1)....... depress
d. TRANSONIC TRIM switeh, ...... oy

AFTER CLIMB

If auxiliary fuel is carried in the forward fuselage and aft
wing tanks, auxiliary fuel transfer must not be begun until
after the c¢limb is completed. To start the transfer cpera-
tion, and at the same time check for proper functioning of
the auxiliary fuel transfer system, perform the following:

a. Note FUEL QUANTITY indication of the FWD FUSE TANK
and AFT WING TANK gagee. The tanks should contain
265 gallons (1722 pounds) and 335 gallons (2177
pounds) respectively, if serviced to capacity.

b. AUX FUEL TRANS switch......."INTERNAL"

¢. AUX TANK SELECTOR switch..... "FWD ONLY

d. Ascertain that forward fuselage auxillia>y tank fuel
1s transferring to the aft fuselage sump tank by ob-
serving FWD FUSE TANK FUEL QUANTITY indicator for a
reduction in fuel gquantity, Aft fuselage: sump tank
FUEL QUANTITY should inerease from 168 gailons (1092

ounds) to some value up to as much as 180 gallens
1170 pounds) depending on engine powWer setting.

e, When forward fuselage tank fuel quantitgiﬁa de?
pleted to 110 gallons (715 pounds), place AUX TANK
SELECTOR switch at..........."AFT ONLY" - :

f. Ascertain that aft wing auxiliary tank fuel is

serving AFT WING TANK FUEL QUANTITY indicator for a
reduction in fuel quantity. Aft fuselage sump tank
fuel quantity should not show a reduction as a re-
sult of the aswitch-over,

g. When af't wing tank fuel guantity i1s depleted, place
the AUX TAWNK SELECTOR switch at,.. "FWD OWIY"

h. When forward fuselage tank fuel gquantity 1s depleted,
place AUX FUEL TRANES switch at... "OFF"

If auxiliary fuel falls to transfer during any of the above
rocedure, the AU FUEL TRANE switch should be placed at
OFF" immediately and the balance of the flight planned on

a basls of aft fuselage sump and forward wing tank fuel

avallability only. Observe airplane sink speed limitation

when landing. Refer to Section V.

(1) Airplanes BuNo. 139208, 142349-142350.
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\ - THE AIRSPEEDS QIVEN FOR FIMAL APPROACH
~ AND LANDING ARE FOR 4 OROSS WEMAHT OF
9000 POUNDS, FOR EACH ADDITIONAL
|_ |00 POUNDSE, ADD & KNOTS TO THE 0IVEN
SALASMEEDS.
—

P-EHE -

Flgure 2-3. Landing Patterm Diagram
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FLIGHT CHARACTERISTICS

For information regarding flight characteristics refer to
Section VI.

DESCENT

Any type of deacent may be made to meet the requirements
dictated by local weather condltions, airfield position,
fuel remaining, or established Eenetratinn procedureas,
Turn the TRANSONIC TRIM switch "OFF" at ¢h numbers below
0.70. TF? the YAW DAMPER AUTOCONTROL (2) or AUTOMATIC
SYSTEMS (1) switch to "EMER OFF" at altitudes below 10,000
feet. To make a maximum range deascent, throttle back to
idle rpm and maintain a trimmed airspeed of approximately
250 knots IAS. To obtaln a maxlimum rate of descent, open'
the speedbrakes and dive, regulating power and dive angle
as required to prevent exceeding the airapeed limitations
stipulated in Section V. Refer to Section VI for diving

characteristics of the aircraft. '

PRE-TRAFFIC PATTERN CHECK LIST

Prior to entering the traffic pattern, the followlhiz' checiks
should be made: = :

a. SHOULDER HARNESS control........ LOCKED"

b. YAW DAMPER ﬁmﬂﬂﬂ?ﬁﬂL (2) ap
AUTOMATIC SYSTEMS‘\/switch,....."EMER OFF" -~

¢. TRANSONIC TRIM switch..veseessss OFF"

d. YAW DAMP button....eees.. T

e. PITCH DAMPER button (1).........out i

' SPEEIBRAKE swltoh....civeevsese.A8 desireﬂ.“

E. Trim control..ceceacnsansssssss 08 requirad

h., AUX FUEL TRANS switch..........."OFF"
TRAFFIC PATTERN CHECK LIST

Refer to Section V for landing gross weight and C., @
limitations.

a. ARREST HOOK control....ccvcecees "up™

bl HHDIHG GEAF{ cﬂntr‘u]flfll--til-."mm“

€. WHEELS poaition indicator.......minlature wheel
visible

El! Airplaneas BuNo. 139208, 142349-142350,
2) Airplane BuNo. 139209.
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d, OSPEEDBRAKE SWITCH.......ccossss.. a8 desired, but

speedbrakes open
not recommended

e, Trim control...oscavsivsia rsssesas A8 éequired

LANDING

It is advisable to maintain as high an rpm as is compatible
with approach conditions in order to reduce the time delay
for engine acceleration, should a wave-off become necessary.
Refer to figure 2-3 for recommended approach and landing
speeds. Refer to Section III for information concerning
landing emergencies.

AIRFIELD

The landing characteristics of the airplane are normal.
Never permit.the airplane to stall in. At a gross weight of
18,0039 powids make the final approach at 135 lmots IAS and
touch down. at approximately 125 kmots IAS, After touch down,
the -aireraft--can be ‘steered with the rudder down to a speed
of approximately 50 -kmots IAS, after which directicnal con-

trol must be -maintained by differential braking action.

WARNING

Do not -allow the alrspeed to fall below
the recommended minimums into the stall
warning. reglon. The drag at the high

-.angles of attack resulting from operaticn
2t alrspeeds in the stall warning region
tecomes of such proportions as to require
‘full military power, with afterburning,
to maintain altitude., See Section VI,
LOW SPEED FLIGHT.

HEAVY WEIGHT

Approach and landing with the aireraft heavily loaded muat
be made at proportionately higher airspeeds, The aircraft
18 currently restricted to 18,906 pounds gross welght for
fleld landings, and consumption of surplus fuel or Jettison=-

ing of external stores is necessary if the alrcraft exceeds
this weight.

g8 CONFIDENTIAL
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CROSS WIND g

The aircraft possesses no unusual characteristics during cross
wind landings. HNormal trieycle landing gear eross wind landing
techniques may be used. o

MINIMUM RUN

A landing utllizing the minimum amount of runway can be accomp-
lished by simulating a carrler approach to the airfileld, Make

the approach as slow as pogsible, observing minimum recommended
approach speeds, Attempt to eross the landing end of the duty
runway at an altitude of 5§ to 10 feet, Immediatley retard the
throttle to "idle" rpm and land, After touchdown, keep the nose-
wheel firmly on the runway and apply the wheel brakes, belng care-
ful not to skid the tires.

WAVE-OFF .

Wave-off characteristics are considered good if the approach .
speed is at or above the recommended minimums., Control is ex-
cellent and the rate of descent can be stopped almost inmedi- -
ately after applying power. In the event of rec¢eiving or taking
a wave-off, proceed as follows: s '

a. Throttle IE?er..........i..._...*...;._Emilitarr“ power
: bl mwﬂ mlmtruliil'ill-llll-lllll-l-lrllrl"'DIIH L
C. SFEHM] ir uBEdI-IIIIlllliilliii.‘ir;:.:'lumELEﬂ_“

d- T:‘im nnﬂtrﬂlfrllllilllIIIf.l"II'II.-‘-I". aB I’Eq‘"’limd

WARNING

If use of the afterburner is neces-
sary to recover from a critiecal con-
dition such as airspeed below recom-
mended minimums during a wave=off,
the pllot must be cognizant of the
fact that fuel consumption will be
exceedingly high (600 pounds per
minute), Do not operate the after-
burner longer than is absolutely
ﬂﬂﬂEBﬂﬂTi to regain safe flying
speed, pproximately two seconds
time lapse should be expected be-
tween the time of afterburner ap-
plieation and thrust inerease;

COMFIDENTIAL a9
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AFTER LANDING

After completing the landing run, check or perform the followlng:
a, YAW DAMP switch.....evesvecs-ees. Ot
b. .SPEEDBRAKES, if ODEN.v.e.sssss.. "CLOSED"
o, Elevator trim.....covevasnsacass 08 umits NOSE up
d. Lateral txim..,..cessssnncescses neutral”
e, AIR COND sWitoD...scsessusaasess RAMY
£, WSHID DEFOG switeh (1) ,,....... "oFp"
BE. Conob¥sisesiscsassansssnaasssass Open If desired and

relative headwind
is below 88 knots

=
'|

PﬂST-i?LIﬂHI' EHGINE 'EHEEK

Frior to atﬂpplng pha engine, all instruments should be
checlred for prﬂper sndicatlons, Any discrepancles noted
must be referred to the proper personnel, and entries of
gsuch dEﬁanpanﬂien musﬁ be inserted on the proper forma.

sTcH‘ma TIEé'EImEIiE AR
Fnliﬁing'hi pnw?f operation, the engine should be allowed
to -1dle rnr ﬁ minutves for cooling purposes prior to shut-
dovn then: iy
- ﬂll mttlﬂ:.lﬂ\rﬂ'rrtJ|---¢---------- Eld?a-nlﬂe tﬂ Tﬁ-Eﬂi I.Pm
, for 20 seconds to clear
engine nil sump, then
to "oft®
b. PITOT & ENG ANTI-ICING switch,,, "OFF"
¢, ENGINE MASTER sWwitch.....-vceees TOFF"

d. Check that the engine decelerates freely,.

(1) Airplane BuNo. 139209,
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Filgure 2-4. Mooring Diagram

EEFGHE LEMHG THE AIRCRAFT

‘B
..hl

L+

MOORING

a.

BHGE}I cantrﬂ‘lrurviItiltlllillfllr'lllll‘ “QFFH
AN/ARC-2TA function awlteh.sevvennnss "OFR"
FUEL‘FEL?E cﬂHTﬂ.ﬂLllillril!!illiilill "E'IBSE“

Wheels chocked

Intake and exhaust plugs inserted
Cocliplt cover lnstalled

Pitot tﬁbe cover in place

ILanding gear downlock pins lnserted

Alreraft tied down (see figure 2-4)

CONFIDENTIAL
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SECTION III
EMERGENCY PROCEDURES

ENGINE FATLURE

Indication of impending engine failure will usually be in the
form of unstable engline cperation, and may be recognized by
any, or a combination of the following symptoms:

a. Erratic increase of turbine outlet temperature.

b. Rapld reduction or fluctuation of engine rpm.
¢. No inerease Iin rpm when throttle is advanced.

d. Loss of thrust.

e, Compressor pulsation,

If unstable engine operation occurs, 1t is pnnaihla that the
engine may run at some reduced thruat setting az a rnpult of
retarding the throttle to a point where the euglne is “caughi”
before a flame-out occurs. If unstable operation ocsouvrs duriug
engine acceleration or deceleration, retard the throttle to
"1dle" until engine operation becomes stable, then reset the
throttle slowly to the desired positicn, If unstable operatlon
occurs during steady state operation, immediataly reduce power,
reduce altitude, and increase alrspeed by changlng the attitule
of the airplane, If necessary, due to ¢nnt1nuad t:c&aaivu ia-~
stabllity, shut down the engine.

- PROCEDURE ON ENCOUNTERING ENGINE FAILURE
FIAME-OUT. In the event of a flame-out, proceed as follows:
A Throbtle Tewer; e rvessssmissiiiy Yo e
b, ENGDIE MASTER awWiteh. ... . o oo reveses TOFFT N,
P el BT RE O
c-‘ m‘mmdle"‘lli'filll‘lfl-illl‘il Pull

—— d. Check for evidence of fire by observing the
following:
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oFIRE warning light 1lluminated

eaSmoke or fumeg in the cockpit

eEmission of smoke from tallplpe, accessories
compartment wentilating ducts, or burner, tur-
bine, and afterburner compartment ventilating
ducts.

e, If considered safe to do 80, att t to start the-
engine as prescribed under AIR ST ING FROCEDURE
in this section,

ENGINE FUEL CONTROL FAILURE. If engine fuel control unit
fallure iz suspected as the cause for unstable engine oper-
ation, proceed as follows:

A. Throttle 1aVer.....icoesnisnsavess 010"
b, NG CONT BWAiteh. ...ceeeeevseses. "MANUAL®

¢, Advance throttle slowly to obtaln desired thrust,
- observing maximum temperature and rpm limitatlions.

CAUTION

When safety of flight necessitates,
i the transfer to "MANUAL" fuel control
a may be made at any throttle lever set-
et tinz but, whenever possible, should be
-t made with the throttle lever at "idle"
: rpm,

ENGINE DRIVEN FUEL PUMP FAILURE., If a component of the

engine combination fuel pump should fall, indicatlions
and effects to be antlecipated are as follows:

Engine Stage. The FUEL PUMP fallure warning
light will illuminate, automatiec transfer to
the afterburner stage will be effected, and
full fuel flow requirements will be met for
the engine, with partial flow to the after-
burner at low altitudes., At high altitudes,
both engine and afterburner fuel regquire-
ments will be satlisfied,
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Afterburner Stagfe. No afterburning will be possible,
but full fuel flow to the engine will be provided.

Centrifugal Boost Stage., Little or no effect on

engine and afterburner operation will be experlenced
o unlegs the electric fuel boost pump has also falled;

then there wlll be some loss of power, especlally

on initial climb-out, but no flame-out should result.

ATR STARTING PROCEDURE. Successful air starts may be accom-
plished as high as 35,000 feet within an engine windmilling
range of 12 to 30% rpm. Listed below are the approximate mini-
mum &nd maximum indicated airspeeds, at varlous altitudes,
which will furnish windmilling rpm within air starting require-

ments.
Pressure Altitude IAS Range, Knots

Sea Level 150-350

5,000 150=-335

10,000 150~310

15,000 150284

20,000 150-258

25,000 150252

< 30,000 150--2G6
35,000 150~180

It is recommended that the higher airspeed values be uzéd to °

give more conslstent starts, and that no air sts-~ts be attemp-

tadfahﬂve 35,000 feet. The procedure for a normal air start is
as follows: N 3

'a-l mﬂttlﬂ 1everll-l-l.l-l-l-llll-lill-l-l-l-l.l‘:.l- "n'r-r::_
- b. ENGINE MASTER nwituh..,..;.....i..-.;{ "ow
¢. ENG CONT switch...e-cs-s:vcncessen-n=s FRIMARY"

. ( "MANUAL"™ if
fuel control
malfunction
is suspected)

di mmhmala!'!--‘-lllllillllIl-lllj Pu-ll

— e, Obtain correct windmilling rpm flight speed.

r- Tmttle 1“&1‘.-................‘.'-_' “Imm“: thm
forward to ™dle"

E. Engine should start within 20 seconds and accelerate
to 1dle rpm.
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Hote

Idle rpm increases with altitude,
therefore an idle speed of as high

as BOZ rpm will not be unusual at -
high altitudes.

h, Move the throttle to the desired setting after the
engine speed has stabilized.

i. Retract the emergency generator and hydraulic pump,

CAUT ION

If light-off does not occur within

30 seconds after the throttle has
been removed to "idle," or if an
uraatisfactory start is indicated

in any other way, retard the throttle
tc the "off" pesition and allow the
engine to windmill for 30 seconds to
allow fuel drainage before attemp-
ing-another start.

If the alterburner should flame-out, pull the throttle in-
buard, disengaglng the afterburner. Wait a minimum of 5
eeconds and then move the throttle outboard to re-light the
afterburner. :

ENGINE FAILURE UMDER SPECIFIC CONDITIONS

DURING TAXE-OFF. If the engine falls during take=-off, but
before becoming airborne:

a. Throttle 1ever...........eeece.. "off"®

b! HGJHE mﬂm nltch.‘-ill!llllll'wn
c. Apply wheel brakes as necessary to stop the aireraft.

d. If there is insufficient runway to achleve a stop and
the pilot elects to retract the gear, release the
landing gear retraction release latch and move the
LANDING GEAR contreol to "UP".
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If' the engine falls af'ter becoming airborne, LAND STRAIGHT
AHEAD, Perform as many of the following operations as
poasible:

B, THrotEle JeVePr....ssusciceisnsursasans TOILY

b. Jettlison external stores.

c. LANDING GEAR control.....ccesescssss.s 8B desired
d. ENGINE MASTER SWAteh..........eeseess. "OFF"

e. EMER PWR handle....cccscsessosssvenras DUll

DURING FLIGHT. If the engine fails during flight, attempt
an alr start as prescribed under AIR STARTING FROCEDURE if
considered sgafe to do so. If an air start is not possible,
turn off all unnecessary switches, establish the recommen-
ded gliding speed as shown under MAXIMUM GLIDE, and perform
the operations set forth under LANDING WITH KO THRUST.: o,
Should the engine fail during night operations: over unfami-
liar terrain and the engine cannot be started, eject.- 3

MAXIMUM GLIDE. Maximum range gliding speeds for varicus
gross welghts with the engine inoperative are as follows:

Gross Welght - Pounds IAS - Ehuté_:'
El. 2
24,000 265
27,000 280

LANDING WITH NO THRUST. The recommended airspeed for a
landing approach without thrust is 180 knots IAS. This
airspeed will insure adequate control under every condition.
Prior to making a forced landing accomplish as many of the
following as possible:

ai ThI'-Dtt].E levﬂrl‘llt-it--rllrlitlltl--.; “ﬂff"
b. ENGINE MASTER ewitch.....eeecevacnaras "OFRF
E'l- Emmthlaii'.l'!lIllitil---'.ili Full
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Jettison extermal stores.

SHOULDER HARNESS control........ "LOCKED"

fi- m]E‘L?-AL?E‘ nmtruli!lllllliillil TLQEE“
g. AUTO CONT release handle........ pull

h. EMER ELEVON MECH
ADVANTAGE crank. .eccsss-sss-=ss-. Crank to "2"

poaition
1r m!mmﬂ' GEARl-l-dilll-l-iJ‘Ii ----- - m aB dEﬂirEd
FIRE
ENGINE FIRE

ON THE GROUND. If an engine fire should occur while on
the ground. immediately perform the following:

A, Throbttle: lever..ccoeasovesssesss OLEM
h' ._Em ?'#LvE em.trnl'if'.Ifiilﬂllll 'tImE“

e. - Ascertain that the starter has a source of
external compressed alr,

dl Eme !‘Htﬂhlllllljll‘li'll--r'- dE]}I"EBB

CAUTION

It must be definitely eastablished

that the fire is in the engine be-

fore the starter is used. If the

fira zs5 in the accessory section

beneath the engine, the introduc-

tion of starter exhaust alr may in- s
tensify combustion.

e&. Allow the starter to motor the engine until the
fire has disappeared. If fire perasists for a
considerable length of time, continue eranking
the engine and signal the fire guard to apply
COs to the engine air intake duct as required. .
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CAUTION

COs must not be applied to the
hn% turbine blades through the
= exhauat duet.

IN THE AIR. When indications of fire occur during flight,
make certain that a fire actually exists, then proceed as
followa:

a-I- T‘hruttlg 13?“‘---11-!!1Ilill‘-.-"'qip “ﬂffu
b. ENGINE MASTER switch.,....e:vceveceves. "OFE™
¢. Extend the emergency generator.

d. If the fire is extinguished by this action, and
"PRIMARY" fuel control unit malfunction iz sus-
pected, attempt an air start as outlined under
ATR STARTING PROCEDURE, £

e. Should the fire continue to burn, move. the FUEL
VALVE eontrol to "CLOSE", If this procedure does
not extinguish the fire, 1t 1s up to: the plict to
= elect a forced landing or ejection. - : :

FUSELAGE FIRE

ON THE GROUND. If a fuselage fire occurs, 1t wifl most likely
be in the engine accessory compartment or the electricsal .equip-
ment compartment. If the fire is of electrical ‘crigin, refer
to the paragraph entitled ELECTRICAL FIRE., If the fire 41s 1n

the engine accessory compartment, observe the following proce-
dure: 2 .

H--.- Tmttle 15?’5‘1‘.--1.-----1--....-;-.-.a.a.q.g:. -"uff“

. b. ENGINE MASTER switch.................. "OFF"
n' FEEL vﬂL‘m BMtrnlll'llli-illi-lll-l--lrll‘i-iq-l---p W:LD’EE“

d. Direct the ground crew to place .the external power
switch at "INTERNAL" if operating on external power.

-, €. Ascertain that the fire guard with a Javelin type
C0, nozzle introduces COs inte the engine compart-
t through the starter access door and/or the
engine access door latch covers,
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f. If the previous step 13 unsuccessful, the fire
guard may penetrate the forward engine compart-
ment with a javelin type CO- extinguisher.

g. I necessary, abandon the aireraft, -

IN THE AIR. If a fuselage fire developes during flight in
the engine compartment, causing the FIRE warning light to
glow, proceed as follows:

. Throttle 1ever. ... cjcssvanapnnss OILH

b. ENGINE MASTER switch.........ee.. "OFF"
¢, FUEL VALVE control..ccvcsescsenes "CLOSE"
d. EMER PWR release handle.......... pull

e, FIRE E¥?T swltch {11......,.....,. actuate, to flood
- engine compart-
ment with extin-
guishing agent

f. - Ji the fire 1s extinguished by the preceding steps,
1% is laft up to the Judgment of the pilot whether o
-to elect forced landing or ejection. If the fire
eontinues to burn, eject.

If the fuselage .-fire iz electrical in nature, as indicated

by trailing smoke from the nose wheel and equipment compart-
meps vent exit, snd there is no indication of fire by the FIRE
Hafnins light, praceed as outlined under ELECTRICAL FIRE.

WING FIRE

ON THE GROUND, If a wing fire occurs, it is probably due to

an integral fuel tank leak, or electrical in nature., While .
on the ground, shut down the engine, turn off all electrical

sWltches, abandon the aireraft, and clear the area while the

fire fighting crew takes the necessary steps to fight the fire.

IN THE AIR. Because of the locatlion of the integral wing fuel
tanks, a fire in the wing could be caused by either fuel leak- =
age or defective electrical components.

(1) Airplanes BuNo. 139208-139209.
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a., Jettlscn combustible external stores

b. g%ﬁ%ﬂﬂ the procedure stipulated under ELECTRICAL

e. If the fire continues to burn, eject, as the fire

iz probably fuel-fed and no further corrective
measures can be taken.

ELECTRICAL FIRE

ON THE GROUND, When a fire cccurs on the ground and is sus-
pected to be of electrical origin, proceed as follows:

By TOPOEEIE LBV, . oouewssnnsnsnsnimnsanny OEED

b. ENGINE MASTER swltch....eisescccennsea TOFE™

¢. Turn off all electrical equipment.

d. Disconnect external power,. :

e. gﬂﬁﬁriiﬁgféﬁg i:u::tinguiahed, 1n?E;Eisate Lo
IN THE AIR, If an electrical fire occurs while in flighkt,
perform the following:

a. Turn off all electrical eguipment )

b. Observe that the fire is extinguished.

¢. Turn the switches on one by one to find the -
defective circuit. .

. d. Leave the offending circuilt off and use thé pe-
maining circults only as they become essential
to aircraft operation.

e. Land as quickly as practicable.

f. If the fire cannot be extinguished by the pre-
ceding action, the pilot must use his own dis-
cretion whether to attempt an emergency landing
or to abandon the alrecraft.

SMOKE ELIMINATION

To dissipate smolke or irritating fumes in the cockpit, turn
the AIR COND switch to "RAM"™. This action stops the flow of
pressurized air from the engine compressor section, dumps
cabin pressure, and directs ambient ram air into the cockpit.
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WARNING

Do not turn the AIR COND switch
to "RAM" above 43,000 feet be-
cause of decompressiloning effects.

LANDING EMERGENCIES (EXCEPT DITCHING)

In the event an emergency landing 1s necessary over land, the
pllot should consider a number of variables to determine his
best landing configuration. These include altitude and type of
terrain, direction and wvelocity of the wind, and the character-
istliecs of the airplane., The decision to lower the landing gear
is left to the pllet, but should not be made until certain of
the condition of the landing area from close serutiny at low
altitude. All extermal stores should be jettisoned.

An emergency landing should be made at or slightly above recom-
mended approack and landing speeds. Landings at or just slightly
above stalling spszeds should never be attempted due to the aceom-
panying high angle of attack and resultant high rate of sink and
loss of zontrol. . If the landing emergency consists of one land-
ing gealf'"-ﬁeﬂ%% down and another retracted, place the LANDING GEAR
control st " t5 allow the gear to collapse upon landing, For
isnding "smergencies with no power, refer to the paragraph on LAND-
IFGE WITE NO THREUST.

WARNING
*Do not jettison the canopy for emer-

geacy landings as this action will
ara- the ejection seat.

EMERGENCY ENTRANCE

Emergency entrance into the alreraft from the outside may be ef-
fected by operating the normal external CANOPY control to "OPEN,"
or by pulling the EMER CANCPY JETTISCH exterior control on either
slde of the fuselage below the cockpit. If the aircraft has over-
turned and the canopy cannot be opened, break the transparent
panels with an axe or other tools to gain entrance,
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Escape from the aircraft is accomplished through use of
the ejJection seat. The following procedure 1s recommended
if time permits:

a., AIR COND switeh.........c.ecceeenuvee. "RAM"
b. Slow the aircraft as much as possible.

¢. Leave feet on the rudder pedals.

d, SHOULDER HARNESS control.......essee.. "LOCKED"

e. 31t erect with the spine straight and the head
firmly against the headrest.

f. Grasp the face curtain handle with both hands
and pull down as far as possible, or pull up
on the auxiliary front handle ejection control,
marked PILOT EJECTION.

£. If ejection occurs above the preset altitude,
the parachute will not automatically ‘depley
untll after descent below the preset altitude.
If ejection occurs below the preset altitude
ot and the automatic barometric ripcord spener
seems not to function, open the parachute with the.
manual ripcord when clear of the sezt. TIn
event the Integrated harness is not automati-
cally released following ejection, scat seca-
ration may be attained while falling, by pal-
ling the HARNESS RELEASE handle, Aatuation of
the HARNESS RELEASE handle following-ejection
will disconnect the automatie parachite opensr
and will therfore require manual pulling of
either the ripeord or the automatic perachute
actuating lanyard. "

Hote

The following WARNINGS do not apply
when the automatie parachute openers
are inatalled,

WARNING

®If high speed :gaﬂtinn is made, wait
until your spe is reduced before
opening the parachute,

®If high altitude ejection is made, free
fall to approximately 14,000 feet be-
fore opening parachute,
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l GRASP FACE CURTAIN WITH
BOTH HANDS AND PULL
DOWN UNTIL SEAT EJECTS

- an z WHEN CLEAR OF SEAT, FALL FREE
UNTIL BAROMETRIC PARACHUTE
OPENER OPERATES OR OPEN
FARACHUTE MAMUALLY AT A SAFE

.ﬁ.l_':IT!'l.IDE B — 1
Figure -1, Canopy Jettison and Seat Ejection
When the emergenmcy condition requiring ejection is such that
zjoetlon must be made without hesitation, simply grasp the face
curtain handle and pull down. (See figure 3-1.
ATRCRAFT SYSTEMS

FUEL SYSTEM

BOOST PUMP FAILURE, Fallure of the fuel boost pump will be

indicated by 1llumination of the FUEL BOOST PUMP fallure warn-

ing light on the right-hand console. If the boost pump fallure

is eleectrical in origin, the engine combination fuel pump will —
draw enough fuel to sustaln millitary power at high altitudes.

If the boost pump fallure is mechanical in nature, such as a

locked rotor, the engine combination fuel pump will draw enough

fuel for normal rated power. Afterburning will not be possible
with the boost pump Ilnoperative.
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CAUTION

The approach for landing with the boost
pump inoperative should be made with
extra caution, as military power is not
avallable at sea level in the event it
becomes necessary to take a wave-off,

FUEL TRANSFER FAILURE, If one of the air driven forward wing
tank transfer pumps falls, the remaining transfer pump will
supply sifficient fuel flow to the aft fuselage sump tank to
maintain military power fuel requirements. Some inter-trans-
fer of fuel from the forward wing tank with the inaperative
Eran:ier pump tD1Ehﬂ forward Hinﬁttnﬁi with the operative
ransfer pump will oc ¥ gravity flow thr““f% the pressure
fueling piping BIBtEm?uf1? or crossfeed line, ) If the en-
gine 1s operated at a low power setting, nearly all the fuel
in the wing tank containing the inoperative trangfer pump will
be available for consumption. With one transfer pump inope-
rative, the remaining transfer pump will not supply suffizient -
fuel flow during afterburning to maintain the aft fuselaze sump
tank fuel level, Indication of transfer pump faiiure during -
afterburner operation will occcur when the fuel level in the aft
fuselage sump tank drops below the level of the fuel quantity
indicating system thermistor, which will result in: a sudden
drop from any existing fuel quantity indication on the TOTAL
FUEL QUANTITY indicator to a vnlu? ?r approximately 923 pounds:
(142 gallens) in three ?iﬁcrart, 3) or 650 pounds (100 gal-
lons) in one aircraft. 3 1

In the event that both air driven fuel tranafer pomps fail,

no indication of such fallure will manifest itself until the

aft fuselage sump tank fuel level drops below tha fuel quantity
indicating syastem thermistor, again resulting in a sudden drop
from any exlsting fuel quantity indication on the TOTAL: FUEL
QUANTITY indicator to a ?alu? ?r approximately 923 pounds SJHE
gallons) in tth? aireraft, (3) or 650 pounds (100 galloms) in
one aireraft. Needless to say, 1t is recommended that the
engine be operated at the lowest possible power setting and a
landing be effected immediately.

CAUTION

Do not operate the aireraft over 30
minutes with the forward wing tanks
empty and the fuel transfer pumps
not submerged in fuel.

Alrplanes BulNo. 1u23ug:1u235o.
Airplanes BuNo, 13920 13g20 ;
Airplanes BuNo. 139208, 142349-142350,
Airplanes BuNo. 139209,

Lo -
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“AUXIELTARY FUEL-TRANSFER FAILURE. {2} If the auxiliary fuel
tranafer pressurized alr supply falls for any reason, transfer
of auxiliary fuel to the aft fuselage sump tank will stop im-
mediately. No immedlate indicatlon or signs of this fallure will
be apparent to the pilot on the TOTAL FUEL QUANTITY indicator, —
as the fuel in the forward wing tanks will begin to transfer
automatically to the aft fuselage sump tank when the fuel level
in the sump tank drops from the auxiliary fuel transfer float
valve level to the forward wing tanks fuel transfer float valve
level, With the AUX FUEL TRANS ewitch set at "INTERNAL", and
the auxiliary fuel transafer system having failed, the fuel
quantity indiecator will read total fuel aboard until the forward
wing tanks transfer fuel supply is exhausted and the fuel level
in the aft fuselage sump tank drops to approximately 650 pounds,
At thls time, all fuel gquantity readings will be dropped out
automatlcally and the system will Indicate af't fuselage sump
tank fuel quantity only, signaling theé pillot that the transfer
of auxiliary fuel has ceased and sump tank fuel only is avail-
able for consumption. If this condition occurs, 1t will be
necessary--to land as soon as possible, using the lowest practi-
ca>le power settings, as less than 650 pounds (100 gallons) of
fuel remains. 710 check operation of the auxiliary fuel transfer
gsyatem during flight, refer to Section II, APTER CLIMB.

ADXILIARY FUEL YEANSFER PATLURE. (1) If the auxiliary fuel trans- iy
fer presgurized air supply falls for any reason, transfer of
auxlliary ‘Tuel to. the aft fuselage sump tank will stop immediately.
Indication of this fallure will be almost immediate as the sump
tank fuel level drops from the auxiliary fuel transfer float valve
level to the forvzrd wing tanks fuel tranafer float valve level.
Even with the AUX FUEL TRANS switch set at "INTERNAL"™ and the
anxiliary ruel fransfer system having failled, the reading of
auxiliary fuel on the TOTAL FUEL QUANTITY indicator will be drop-
ped out 23 a result of the action of the upper level thermistor
and relay control unt. If this condition oceurs it will be neces-
sary for--the pilot to plan the remainder of the flight on the
basls of remaining avallable fuel in the forward wing and aft
fuselage sump tanks. To check operation of the auxiliary fuel
tranafer system during flight, refer to Section II, AFTER CLIMB,.

OIL SYSTEM

Upon indication of oil system fallure by illumination of the OIL

PRESSURE indicator, the engine should be operated at the lowest
practlicable thrust setting and a landing effected as soon as -
possible.

El} Airplanes BuNo, 139208, 142349-142350,
2) Airplane BuNo, 139209,
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ELECTRICAL SYSTEM

MAIN GENERATOR. If the main generator should fall, all

electrical equipment will be rendered inoperative immedi-
= ately. The most readily recognizable indiecations of main

generator failure will occur simultaneously as follows:

®AC GEN failure warning lisht-ttifil-----g-- 1lluminated

®Landing gear position indlecators.......... cross-hatched
"unsafe" indi-
cation

®Gyro horizon Indicatore.eecseesssssscsesss MOFF"
. ®Complete radio failure

When main generator failure 1s indicated, extend the emer-
gency generator. .

CAUTION

®To prevent damage to the generatcr:

— door, do not extend the emergency -
generator at alrspeeds above 350

Iﬂ'-ll'-"tﬂ I--ﬂ-.ﬂ; o :

®During emergency generator oper- .-
ation the fuel boost pump 1s inoper-
ative. Afterburning will not be: -
possible and high power settings &t
low altitudes should be avoided, - -

@The emergency generator will not
deliver sufficient electrical :
power to operate the flight instru-
ments and UHF radic at airspeeds
below 165 knots I,.A.S.

When operating on the emergency generator, perform the fol-
lowing:

2. AUTO CONT release handle......seeceess pull

b. EMER ELEVON MECH ADVANTAGE crank...... Move to oper-
ating position,
then to "INCREASE"
or "DECREASE" as
desired.

¢. Effeect a landing as soon as practicable.

CONFIDENTIAL 117




CONFIDENTIAL

TRANSFORMER-RECTIFIER. If the transformer rectifier falls, no
d-c¢ electrical power will be available., Fallure will be ap-
parent by the malfunctioning of all d-c powered equipment with
ne discrepancies in the operation of a-¢ powered equipment.

The most readlily recognizable indications of tranaformer-recti-
fler fallure will occur simultanecusly as follows:

®Landing gear position indicators.... cross=-hatched
"unsafe"” indication

®*Trim position Indicators....eeee.... inoperative
.chtctsi 1ndlﬂatuTlirli-lil'i|.lilq o W iﬂﬂpﬂl‘ﬂ.ti?ﬂ
-smm Hwitnhllll-llil-lilliiiljni 1'I'.Iﬂp!l"ﬂ.t-1"i"-ﬂ'

®Cabin temperature control......s.«.. iNoperative

No remedial action can be taken to correct transformer-recti-
fler fallura. It 13 recommended that a landing be made as soon
as expediency permlts.

WARNING

with the tranaformer-rectifier inop-
érative, the FIRE warning circult 1ias
disabled, and re-lights in the event
of flame-out are not posaible.

HYDRAULIC SYSTEM -

Fajlure of either the utility or elevon hydraulic systems will
render all equipment connected to the affected system inopera-
tive. Refer to Sectlon I, HYDRAULIC SYSTEM, for a list of hy-
drauliec equipment operated by each system. For action to be
taken 1n the event that both hydraullic systems fall, refer to
FLIGHT CONTROL SYSTEM, in this section.

FLIGHT CONTROL SYSTEM

HYDRAULIC POWER FAILURE. If elther the elevon or utility hy-
draulic power systems fall during supersonile flight, terminate
any accelerated maneuver and reduce speed. The remaining oper-
ative hydraulic power asystem will provide adequate control in
the sonle speed range. If the utility hydraulic system fails,
pull the AUTO CONT release handle to obtain manual control of
the rudder. If both the elevon and utility hydraulic power
syatems faill, the following procedure should be followed:
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a. Terminate any accelerated maneuver.

b. Reduce spead.

¢. EMER PWR handle....seessccssccsssassss pull
Note

Do not axtend the emergency
drop-out hydraulic pump and
electrical generator at speeds
in excess of 350 knots I.A.S.

d. AUTO CONT release handlé.........s.... pull

e. AUTOMATIC SYSTEMS (1) or vAW
DAMFER AUTO CONTROL (2) switch........ "EMER OFF"

f. EMER ELEVON MECH ADVANTAGE crank...... operating
. posirtion,
..erank to "IR=-
CREASE" or
> "DECREASE" as
- ‘regquired

E' Trim Emtml.-""'.l‘-.‘...----!llliil:l-.l E&H’ I“L‘.‘E‘L-'.il‘ﬂﬂ

h. Termlnate flight as scon as practicable. Do not
operate Ehu alrplane as less than 125 knots I,A.3.
when empleoying the wind-driven hydraulle punp for -
flight control hydraullec pressure.

EMERGENCY MECHANICAL ADVANTAGE CHANGER. In the zvent of
a-c electrical power fallure, or other failure of the M,A.C.S.
amplifier or serve motor, the M,A.C.S, is operated as followa:

a. EMER ELEVON MECH ADVANTAQGE crank,,,,... move to oper-
ating poailtion

b. EMER ELEVON MECH ADVANTAGE crank...... rotate toward
"INCREASE" or
"DECREASE" aa
required

¢. EMER ELEVON MECH ADVANTAGE
s mdiﬂ-&tﬂr ﬂmn"llitiivirlillIll-lnl-'; ﬂbﬂ'ﬂ'ﬂﬂ' indi-
cator for de-
sired ratio

11 Airplanes BuNo. 139208, 1l42349-142350,
2) Airplane BuNo. 139200,
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YAW DAMFER RELEASE. If the yaw rate O, W damper ampli-
fler, a-c electrical power, utility hydraullc aystem, or yaw
damper servo fails, the rudder may or may not lock in the
position prevalent at the time of fallure. To de-activate
the yaw damper system and/or disengage the yaw damper servo,
perform the following:

a. YAW DAMP switch,......cceevesensess pull up, to de-
activate the sys=-
tem, or

b. AUTO CONT release handl€.......... pull, to disengage
the aystem, and

c. AUTOMATIC SYSTEMS (1) 4pn
YAW DAMPER AUTO CONTROL (2)
Bﬂtchllillliliitiiitrltll--it-i;- "EHEH ﬂFFn

PITCH DAMPER FAILURE. Fallure of the pitch damper is evi-
denced by an abrupt pitch-up or pitch-down without accom-
panying stick movement. Pulling out the PITCH DAMP button
‘will eilminate any further erratic pitch damper operation.
If dovbt exists as to whether the pltch damper or the trans-
" onle trim compensatgr, is malfunctioning, turning the YAW

- DAMPER AUTOCCNTROL (2) or AUTOMATIC SySTEMS (1) switeh to
"EMER ~--OFF" will simultaneously discontinue further operation
of the pilteh damper, yaw damper, and transonic trim compen=-
-. sator,.- .

TRANSONIC TRIM COMPENSATOR FAILURE, Failure of the transonie
trim compensator will be evidenced by a steadily accelerating
‘pltech-vp or ‘pltech-down of the airplane, accompanied by move-

ment of the control stick in the direction of airplane move-

ment. -Such A fallure may readily be controlled by the pllot

through application of a counter-force on the control stick.

Turning the TRANSONIC TRIM switch "OFF" will prevent further

8tlick movement. At the discretion of the pilot the TRANSONIC
TRIM switch should be placed in the "RETURN TO NEUTRAL" posi-
tion and subsequently back to "OFF,"

Hote

Holding the TRANSONIC TRIM switech
in the "RETURN TO NEUTRAL" posi-
tion will cause the control stick
to be motored to 1ts original
longitudinally trimmed position.

(1) Airplanes BuNo. 139208, 142349-142350,
(2) Airplane BuNo. 139209.
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NORMAL TRIM CONTROL FAILURE. If elther the lateral or
longitudinal trim actuator motor or circult faills, there
is no action that can be taken by the pilot to remedy the
condition. It will be neceasary for the pilot to hold
pressure on the control stick to correct for any out-of-
trim condition should thils type of fallure occur.

ILANDING GEAR SYSTEM

EMERGENCY LANDING GEAR EXTENSION, In event of utillity
hydraulic power system fallure, the landing gear can be
extended by the followling procedure:

a, LANDING GEAR control handle.....eeess. "DOWN"
b, EMER LDG GR release handle.....:ssss.. pull

LANDING GEAR SAFETY SOLENOID. If the solenold operated
gafety lateh to prevent inadvertent retraction of the
landing gear on the ground falls to retracli after take-offl,
manually lift the latch and move the LANDING GEAR zontrol
handle to "UP".

BRAKE SYSTEM

EMERCENCY BRAKE OFERATION. Failure of the utillity hydraulic
power system willl cause loss of pressure In the powsr boosct
brake system. To operate the brakes, approaiimately twice
the normal toe pressure must be exerted. WMakes alluwance for
a longer landing roll.

El} Airplanes BuNo. 139208, 142349-142350.
2) Airplane BuNo. 139209,
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SECTION IV
AUXILIARY EQUIPMENT
)

AIR CONDITIONING AND PRESSURIZING SYSTEM

Cockpit pressurization, heating, cooling, ventilation, and
canopy defrosting is accomplished by an interconnected air
conditioning and pressurizing system. Hot compressed air is
bled from the engine compressor sectlon and passed through a
pre-cooler and refrigeration unit where it is expanded and
cooled. The cold air produced is mixed proportionately with

hot air from the engine compressor section (which has by-passed
the refrigeration unit) by the action of a cockpit modulating
temperature control valve. Thils mixed alr provides heating or
coolling as required. Deslired cockplt pressurization is obtained
through the action of a cockplt pressure regulating valve which
meters the release of the compressed conditioned air from the
cockplt. Refer to figure 4-1 for a schedule of cockpit »res-
surizatlon. This alr also serves to cool the radio and 2lec-
tronic equipment in the equipment compartment before being
exhausted overboard through a duct aft of the nomsa wheel well,
The conditioned, pressurizing alr enters the cocksit through 3
ducts; one located near the pllot's feet, and two ducts leadinz
to the canopy where the air circulates over the transparsnt plas-
tic canopy panels to provide a degree of canopy dz-froating. If
alr passing over the canopy becomes hot encugh toe threaten safle-~
ty of the canopy, a canopy emergency overheat swltch actuates
the canopy emergency overheat shut-off valve. Tha canony de-
frosting alr emergency overheat shut-off valve automatically re-
turns to the open position when the conditioned air temperature
is reduced to a safe value., An electronic temperature -zontrol
box, operated by the pilot, automatically maintains a conatant
selected cockpit temperature, :

COCKPIT TEMPERATURE CONTROL BOX

The cockplt temperature contrel box electronically regulates
cockplt temperature through positioning of the cockplt modulat-
ing temperature control valve. The positlion of the air condi-
tioning switch on the AIR COND panel (16, figure 1-5) establishes
the criterion for deslred cockpit temperature as a reference volt-
age in the cockplt temperature control box. The cockpit tempera-
ture control box then maintalns cockpit temperature by position-
ing the cockplt modulating temperature control valve in response
to slgnals from four temperature-sensing elements; the coekpit
temperature control plek-up, cockplt temperature control anti-
clpator plek-up, cockplt temperature control hi-limit pick-up,
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and cockplt temperature contrel hi-limit antileipator plck-up.

The cockpit temperature control pleck-up, located at the cockpilt
alr outlet, is the baslec sensing unit of the control system and
provides regulating signals to the cockpit temperature control

box. The cockplt temperature control anticipator plck-up con- .
trols the rate of change of cockplt temperature. If a relatively
small change of temperature 1ls called for, the anticipator prevents
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an excessive amount of hot alr from entering the cockplt by
modifying the degree to which the cockplt modulating tempera-
ture control valve opensa or closes, thus preventing cockpilt
temperature from fluctuating above and below the desired tem-
perature before that temperature 1s established and maintained.
In addition,; the antlcipator senses increases in temperature
of the conditioned air, due to the variables of ambient condi-
tions and engline power settings, before it arrives at the cock-
plt and acts to signal the control box to reduce the tempera-
ture in anticlpation of such a signal from the cockpit tempera-
ture control pick-up. The cockplt temperature contrel hi-
limit plck-up acts to limlt the temperature of the conditioned
alr entering the cockplt to an absolute maximum of 190 = 5° F,
regardleas of other signals, in order to prevent damage to

heat sensitive materlals in the cockplt. The cockpit tempera-
ture control hi-limit antlcipator pick-up performs the same
function for the cockpit temperature control hi-limit pick-up
as the cockplt temperature control anticlpator does for the
cockplit temperature control.

AIR CONDITIONING TEMPERATURE CONTROL. The air oonditioning
temperature control switch on the AIR COND panel (16, figure
1-5) permits manual or automatic cockplt temperature control.
This switch is calibrated from "40° -100°" F. :Temperature
selected in this range are automatically maintained by ‘the
cockplt temperature control box. The switch is ‘rrovided with
"MAN HOT" and "MAN COLD" positions to supply full hot or full
cold air if desired. Placing the switch in either of the :
manual positions moves the cockpit modulating temperature con-
trol valve 1in a corresponding direction as long:igs the switeh
is in that position. When rotating the kneb te the "MAN COLD"
position, it must be held agalnst spring pressurs in that posi-
tion for as long as it 1s desired to motor the -modulating valve
in the "cold" direction. When the knob is released it will
spring into a neutral band between "MAN COLD" and "40°*", and
the valve will remain at the position in which 1i was:8topped.
The "MAN HOT" position of the knob motors the mgdulating valve
towards the "hot" direction, but i1s not spring loaded; conse-
quently the control will remain in "MAN HOT" when released.

If full "MAN HOT" air is not desired it 1s necessary to return
the control to the neutral position, between "MAN HOT" and
"100°", manually.

AIR CONDITIONING SWITCH

The AIR COND switch (4, figure 1-5) on the right-hand console
has two posltions, "NORMAL" and "RAM". The "NORMAL" position
of the switch allows the cockplt to be pressurized and places
the cockpit temperature control system into cperation. The
"RAM" position of the switch closes the engine air shut-off
valve and opens the cockpit pressure relief and dump valve,
thus depressurizing the cockpit and admitting ram air.
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COCKPIT AIR CONTAMINATION

Cockplt alr contamination may occur periodically. This contami-
nation can consist of smoke, visible oil vapor, or irritating
fumes caused by the combustion of residual oil collected in the
engine compressor section due to small leaks and seepage around
the rotor bearings. After the engine is started, the residual
oll 1s carried through the compressor and subsequently contami-
nates the air bled off to operate the alr conditioning system.

The occurrence of cockpit air contamination is most likely when
the alrplane has been shut-down for several days or when the
engine has been operated at ldle rpm for extended periods. 'Un-
der these clrcumstances, contamination will probably occure for
a period of approximately 30 seconds to 2 minutes when the throt-
tle lever 1s advanced to military rpm for take-off. When this
conditlon arlsea, the cockpit may be ventllated by placing the
AIR COND switch at "RAM" for several minutes.

COCKPIT FOG AND SNOW SUPPRESSION

The windshleld de-fZgging system and canopy de-frosting provi-
slons normally require no control. Small quantities of fog,
howevar, or gven rirely divided snow will on numberous occasions
appEar at the alr conditioning outlets. While this is a nor-
mali.condition resulting from the rapid cooling of air by the
alr-ctonditichiing unit, an excessively large volume of fog which
obstructs vialon ¢er occur under extreme conditions of high humidi-
ty 2nd high ambient alr temperatures at very low altitude., This
fog-may be eliminatzd by turning the air conditioning control to
incresse the -temperature of cockpit air. In some cases the duct-
ing piay have -cooléda to a point where fog will persist for a short
time after the cockpit temperature has been increased. After the
fog hds been suppressed, a temperature setting should be selected
that wlll provide tke most comfortable temperature above the fog-
ging point. In take-offs or landings during which fogging con-
ditions exist, it iz suggested that the AIR COND switch be turn-
ed to the "RAM" position until the climb is established or the
landing i1s completed.

NORMAL OPERATION

BEFORE TAKE-OFF. Before take-off, place the alr conditioning
temperature control switch at "70®" or as desired

DURING FLIGHT. Rotate the air conditioning temperature control
switch to a temperature which provides maximum confort.

AFTER FLIGHT. Flace the AIR COND switch in the "RAM" position.
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EMERGENCY OPERATION

If the air conditioning unit falls, the cockpit air tempera-
ture wlll become excesslvely high and operation of the "MAN
COLD" position of the alr conditioning control will be ineffec-
tive. In this event, place the AIR COND switch in the "RAM"
poslition.

WARNING

Placing the AIR COND switch in
the "RAM" position depressurizes
the cockplt. Alrcraft altitude
should not be more than 43,000
feet when the pllot is not wear-

oy ing a pressure sult because of
) de-compressioning effects,

'WINDSHIELD DE-FOGGING SYSTEM

The windshield de-fogging system 1s comprised cf.electrical
heating elements, temperature control unit, and éontrcl awitchss.
The system,ls completely automatic and is placed into 'operation
'thnfijr thq;LﬁﬁDIHﬁ GEAR control handle is in:the "UP" posi-
tion'#{ If 'the emergency generator is extended Tor any reascn
duriﬁg’fligh;,'twu switches, connected mechanicglly te the -
."EMER PWR" release handle, disable the right-hand windshield
element in brder to r?duc& the electrical load on the -genera-
tor. One airoraft (2)incorporates a WSHLD DEFGG-switch (16A,
figure 1-5). < The switch has two positions, "ON" and "OFF".
Plagiﬁg the switch at "OFF" disables the windshleld de-fogging
aystem. . ) i3t The

ANTI-ICING SYSTEM g T
ENGINE

For a deaufiptiun of engine anti-icling provision refer to ENGINE,
Section I.

PITOT TUBE

PITOT HEAT CONTROL. Heat for the piltot tube iz provided by an :
electrical resistance element in the pitot tube head., The sys-
tem may be turned "ON" or "OFF" through use of the PITOT & ENG
ANTI-ICING switch on the ENGINE control panel (16, figure 1-3).

E1} Airplanes BuNo. 139208, 142349-142350.
2) Airplane BuNo. 139209.
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COMMUNICATION EQUIFPMENT

MICRQPHONE AND HEADSET JACK

The microphone and headset jack 1s incorporated into the oxy-
gen supply tube and comprises a component of the personnel
gear adapter (28, figure 1-3). The connection 1s located on
the left-hand conscle adjacent to the seat.

MICROPHONE SWITCH

The mocrophone switeh (9, figure 1-3) 1s located on the throt-
tle grip. With the UHF receiver-transmitter in operatlon, the
microphone switch is depressed to transmit.

UHF RADIO
AN /ARC-2TA FECEIVER-TRANSMITTER

The AN/ARC=27A radic equipment provides two-way volce communi-
cation with-other aireraft or surface facllities. The radlo
is designed- to tranemit or recelve on any one of 1750 fre-
guencies within a range of 225-400 megacycles. Transmisslon

- and reception are on the same frequency and through the same
anténna. HRemote tuning of the RT-178/ARC-27A transmitter-re-
ceiver is aocomplished through use of the C-1015/ARC radieo
control panel.

CONTROL PANEL (C-1035/ARC-2TA). The C-1015/ARC-2TA radio con-
trol panel, identified as UHF and located on the rlght-hand
consale (17, figure 1-5) provides the pilot with 20 pre-set
chanrals, 1750 manual channels, or the guard channel. The

CHAN {chanusl) selestor switch provides selection of fllthraugh
#20 preset channels; the "G" (guard) channel, or the "M" (manu-
al) position, the three concentric dials (frequency selectors)
on the right side of the panel control the equipment frequency
directly. The outer dlal setas the firat twe dilgits of the fre-
guency, the center dial sets the third digit, and the lnner
dial sets the digit to the right of the declmal point. The fre-
quency of preset channels 1s normally set by maintenance per-
sonnel. However, if the pillot desires to select a frequency
which has not been preset, the procedure i3 as follows:

] 1. Set the CHAN (channel) selector to the desired preset
channel number.

i 2, 8Set the three concentrle dials (frequency selectors)
to the deslired frequency.

3. Turn the preset button PUSH TO SET CHAN in the direc-
tion shown by the arrow next to the word "UNLOCK", until a stop
is felt, and then push the button into the panel until another
stop 1s felt.
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A standard function switch provides for mode of operation as
follows:

Setting Function
"OFF" Set inocperative
"7 /R" Transmitter and main re-

celver in operation; guard
recelver in standby; ADF
in standby

"T/R+G" " Transmitter and main re-
ceiver in cperation; guard
recelver in operation ADF
in standby.

"ADF" Transmitter in standby;
guard receiver in standby; -
ADF in operation through |
main receliver, Lo Pk
The SENS control adjusts the gain of the reception. Tae VOL el
control adjusts the volume of the reception. >IN b %

ADF RADIC (AN/ARA-25)

The AN/ARN-25 automatic direction finding equipment operates
in conjunction with the AN/ARC-2TA UHF radio communica*ions
system to provide a continuous directional indicstion of  the
source of signals in the 225-400 megacycle band. ~Appruximate
source indication in degrees of relative bearing :is provided
by the single-bar pointer (number one needle) of the =250 /ARN
course indicator (21, figure 1-4) for homing or directisn find-
ing purposes. Reception depends primarily on thz-power of the-
transmitting station; however, signals may be rezdily reliled
upon at distances upwards of 100 nautical miles. . gy

OFERATION OF AN/ARN-25. The AN/ARN-25 1is placed in operation
by the function selector switch, labeled "OFF-T/R-T/R+G-ADF," on
the UHF control panel. '

a, Rotate the function switch on the UHF radio set con=-
trol panel to the "ADF" position. :

b. Select the desired frequency with the CHAN control.

¢. Observe the direction of the signal source (relative
bearing) as indicated on the azimuth scale under the single-
tar polnter of the course indicater for direction finding;
or, turn the ailreraft until the narrow end of the single-bar
pointer is under the lubber line of the course indicator to
accomplish homing. -
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Note

Allow a three minute warm-up perlod
if the function switch 1s moved to
"ADF" from the "COFF" position.

CAUTION
Because ADF readings may bLe subject
to errors of t 20 degrees, thils equlp-

ment should not be consldered reli-
avle for navigatlional purposes.

OXYQGEN SYSTEM

The aircraft 1s equipped wilth a positive pressure, demand type
liquid oxygen system. The liquid oxygen system 1s comprised
of a five liter liguid oxygen tank, check valve, filler valve,
relief valves, evEpérator, shut-off valve, regulator, and as-
sociated piping. Liquld oxygen stored in an insulated tank
flowas through an evaporator where 1t 1s converted to gaseous
oxygen and delivered to the oxygen regulator at a pressure of
70 £ 5 psil.. -

Theé oxygen regulater 1s mounted directly on the pllot's A-13A oxy-
geri-mask and delivers 100% oxygen under positive pressure at
all‘altitudes. An oxygen shut-off valve, located on the left
console, 18 the oaly control of the oxygen system. A liquld
oxXyesn quantity gzge is provided on the instrument panel.

OXYOEN SUPPLY. Trie main liguid oxygen (LOX) supply 1s stored
in -an insulated tank mounted 1n the left engline alr intake
structure. The tank flller valve 1s reached through an access
docr for servicing. The tank containa 5.0 liters of liquild
oxygen when aerviced to capacity. Evaporatlion loss 1s con-
stant when the sy=iem 1s not is use, and thls loss 1ls used to
pressurize the system. By ventlng any excesa pressure over-
board through rellef valves, pressure 1s maintalned at T0 £ 5
psi. '

OXY¥YCEN CONTROL AND EQUIFMENT. The QOXYGEN control {?ﬁ; figure
1-3) on the left-hand consocle has two positions, "ON" and "OFF".
Flacing the control at "ON" opens the oxygen shut-off valve

and permits oxygen to be delivered to the oxygen regulator on
the A-13A face mask, through the personnel gear adapter and oxy-
gen supply tube,
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CAUTION

® The type A-13A face mask used
with thls oxygen system should
be properly fltted to the pilot's
face for best results. Relatively
gmall leaks around a mask are cumu-
lative in effect and result in con-
siderable oxygen loss over long
perioda of operation.

® Extra caution should be taken to
check the personnel gear adapter
for security before moving the
OXYGEN control to "ON", as escap-
ing oxygen creates a fire hazard
in the proximlty of oll or grease.

OXYGEN QUANTITY INDICATOR'1) An OXYGEN quantity.zage (16,
figure 1-4), leocated on the instrument panel, is marked

“5 {fu:l.l}, 'Ilu'llj L] "_;- |'|‘.2|lJ I'l11l 'and “G“ {Eﬂmtr} ;ﬂ:-ﬂhﬂ"-”-

the number of liters remaining. The quantity gage 1is =2liec-
trically operated and has a small "OFF" window to indizate
that the gage 1s not showing an accurate reading:of the cuan-
tity when electrical power is lost. Also to be .found on the
indicator 1s a red "LOW LEVEL" warning light whlch comza on
when the quantity falls below 1/2 liter. A

OXYGEN QUANTITY INDICATOR.(2) oOne aireraft uses:iwo 2 1/2 liter
bottles, interconnected, to supply the five liters, Bacause of
two plckup probes and only one indicator {15ﬁ fizure 1-#), the
indicator reads for the first bottle, and a "PUSH FOR AUX. BOT-
TLE" button (16A, figure 1-4) picks up the reading of LOY re-
maining in the second bottle, d

OXYGEN DURATION. Figure 4-2 provides a tabulation of oxygen
duration for the liquid supply at various combinations of cabin
altitudes and amounts of liquid oxygen remaining in liters. It
is noted that although 100% oxygen is used at all times, dura-
tion 1is greater at high altitudes. This is explained by the
physical property of gases as affected by pressure. The volume
of oxygen Increases in direct proportion to the decrease in
atmospherlc pressure as altltude increases. Thus, while the
volume of oxyzen required by the pilot's lungs is approximately
the same at any altitude, the 100% oxygen dellvered in reduced
cockplt pressure 1s lower in density and less of the supply is
required to satlsfy the demand.

{1}A1rplanﬁa BuNo. 139208, 142349-142350.
(2)Airplane BuNo. 135209.
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LIQUID OXYGEN DURATION
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Figure 4-2., Oxygen Duration Chart (Sheet 1)
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LIQuIiD OXYGEN DURATION

CABIN UNPRESSURIZED PILOT IN PRESSURE SUIT
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EMERGENCY OXYGEN BOTTLE

An emergency gaseous oxygen supply is provided in a cylindrical
"U" shaped emergency oxygen bottle installed in the pillot's

seat cushion. The emergency oxygen bottle is charged to 1800
psl and has a capacity of 7O ecuble inches. This oxygen supply
may be checked by noting the reading of the pressure gage (15,
figure 1-6) which is visible under the forward right-hand cor-
ner of the seat cushlon. Oxygen 1s supplied from the emergency
oxygen bottle for a perlod of approximately ten minutes, depend-
ing on the altitude when the green ball (14, figure 1~Ei hang-
ing from the left front side of the cushion 1s pulled. The ball,
attached to a cable, releases a plunger on the pressure reducer
of the emergency oxygen bottle and permits oxygen to flow at TO
+ § psl through a coupling assembly and pilot's supply tube to
the oxygen regulator for delivery to the face mask. A check
valve In the supply tube, which pluge into the connectlon on

the left side of the pllot's seat, prevents loss of oxygen when
the emergency oxXygen bottle 1s actuated. During ejection, the
emergency cxygen system 1ls actuated automatically by a lanyard,

anchored to the floor of the alrcraft, when the ejection seat
is cdatapulied,

NORMAL OPERATION

BEFﬁﬁE FLIGﬂT; Before each flight requiring oxygen, the oxygen
system and mazlk sﬁﬁﬂ}d be checked as follows:

':&. Check general condition of fittings, hose, regulator
and -mask. _

%, Inscect the exhalation valve for foreign matter (sand,
grit, . lint, ete.)

¢. Inspect the 1lnhalation valves to aee that the valve
body 1s properly s2ated in the mask.

d. Inspectthe inhalation valves for forelgn matter and
proper mounting of plastic covera. The arrow scribed in the
cover must point down.

e. Insert the end of the oxygen hose into the mouth, suck
and seal the hose with the tongue. The inhalation valves should
stay firmly seated for four to five seconds.

f. Place the mask on the face without connecting the oxy-
gen hose to the aircraft's oxygen system and exhale. Exhalatlon
should be posaible without difficulty or resistance if the ex-
halatlon valve 1s unseating properly.

£. Under the same conditlions, inhale. Inhalation should
pe difficult and will confirm that the exhalation valve 1ls seat-
-ing properly. Some air will enter the mask through the inhala-
tlon wvalves wvila the oxygen regulator and the restictor in the
supply tube,

134 CONFIDENTIAL




CONF IDENTIAL

h. With the mask in place, connect the mask oxygen sup-
ply tube to the supply tube on the seat cushion coupling as-
sembly on the left side of the pllot's seat and turn the 0XY-
GEN switch "ON". Inhalation should be very easy to accompliszh
1f the regulator is operative and delivering oxygen at a slight
posltive pressure. Exhalation should also be posaible without
difficulty. If exhalation is difficult, there is inhalation
valve leakage.

1. Check oxygen supply and security of both the hose coup-
lings and radiec connections.

DURING FLIGHT, The following should be checked frequently while
on oxygen durdng flight:

a. Oxygen supply.

b, Oxygen mask for secure fit,

¢« Securlty of oxygen disconnect anuplingq;r
CAUTION I

Lozs of radio communication may indi-
cate separation of the oxygen tube .
couplings. Check these connecticro
for security before making any other
check of communicatlons equipment.

AFTER FLIGHT. Following each flight during which oxygen has
been used, check: e

a. OXYGEN switeh . . . . o v o o o 4 . . -TOPFP" -

b. Disconnect the mask-to-seat-cushion uxﬁgéh cormection
and ascertain that the dust cover on the supply hcse snaps in-
to place.

¢, Report any oxygen system discrepancies and see that
they are corrected.

EMERGENCY OXYGEN OPERATION

In event of oxygen system Tfailure or depletion of supply, acti-
v%te the emergency oxygen system by pulling the green ball
("green apple ) on the left front of the seat, and descend to
lower altitude.

NAVIGATION EQUIPMENT

MA-1 COMPASS SYSTEM

The MA-1 compass-controlled direction-gyro system provides a
visual Indication of the magnetic heading of the alrplane. The
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compass system is comprised of a compass transmitter (flux valve),
directional gyro, amplifier, controller, and a repeater lndica-
tor. In addition to its normal function as a gyro-stablizer mag-
netic compass, the system 1s used as a free directlonal gyro in-
dicator. When operated as a free gyro, the MA-1 system utillzes
a unique leveling provision for cancelllng out drift error due

to the alreraft's position in latitude and the effects of the ro-
tation of the earth. Due to thils feature, the total precesslon
rate is less than four degrees per hour. The compass system re-
gquires both a-c and d-c electrical current and 1s powered by the
a-¢ and d-¢ primary busses. Directional indicatlons of the MA-1
compass system in either the compass-controlled or free-gyro modes
are displayed on the ID-250/ARN course indicator (21, figure 1-4).

COMPASS CONTROLLER )
The MA-1 compass system controller (12, figure 1-5) on the right-
hand console iz labeled COMPASS and consists of a headling-set-
knob, mode of operation switch, synchronization indicator, lati-
tude-compenisation control, and power fallure warning flag. 4

[ Loe

MODE-OF-OFERATIOK SWITCH. The mode-of-operation switch is used
to select .either 8laved or free gyro operation. The swltch 1s
labeled "FREE N. LAT," "SLAVED," and "FREE 8. LAT." To obtain
compass~controlled directional-gyro indications the switch is
placed at "SLAVED," To obtain free-gyro operation the swltch
is'placed at- "FREE ¥, LAT" or "FREE S. LAT" as required, de-
pending on whether the airplane is flying north or south of

the equator.: -

]

HERDING-SET KNOB, The heading-set knob, labeled PULL TO 3ET,
1s used to precess the directlonal-gyre electrically to obtain
a ggesific heading lndication on the compass card of the ID-
250,/ABN irdicator when using the free gyro mode, or to precess
the gyro to align 1t with the magnetlc flux vlave as lndlcated
by the synchronizatlon indicator when using the compass-con-
trolled gyro mode.

SYNCHRONIZATION INDICATOR. The synchronization indicator 1s
located at the top center of the controller and incorporates

a white pointer that is wvisible through -the window in the con-
troller, The indicator is used to synchronize the magnetie
flux valve and directional gyro when operating with the mode-
of operatlon swiltch placed at "SLAVED' To synchronlze the sys-
tem, the PULL TO SET knob must be rotated untll the whilte line
of the indicator is aligned with the white arrow on the face

of the control panel. The pointer should approach the arrow
from the right when the knob is turned countercloclkwise or from
the left when the knob 18 turned clockwise before the system
and be consldered to be in proper synchronlzation.
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Note

When the system 13 set for free
gyro operation the synchronization
indicator 1s inoperative and the
pointer wlll remailn at or near the
white arrow.

After synchronization the pointer may wander back and forth

but will not remalin off to one side for any appreciable length
of time. Thils condition is normal and indicates that the flux
valve 1s osclllating due to alreraft acceleration, turn error,
etc. Incorporated into the synchronization indicator 1s a power
warning flag which is visible whenever a-¢ or d-¢ electrical
power 18 not avallable, indicating that the compass is unre-
liable or inoperative.

LATITUDE-COMPENSATION CONTROL. The latitude-compsnsation con-
trol, labeled SET TO LAT, is graduated clockwise from "Q"
through "90". This control compensates for the mpparent drift’
of the gyro at various latitudes, due to the rotation of -the
earth, by electrically applying torque to the gyro. in a quantity
sufficient to precess the gyro in the same amount but cprosite .
to the direction of the drift. The control will compensaie for
all latitudes from 0° to 90° north or south. : : -

Hote

When the aystem 1is set for com-
pass-controlled operation, the
latitude-compensation contrel is -
Inoperative, :

CPERATICON OF THE MA-1 COMPASS

SLAVED GYRO MODE. To establish slaved gyro operation, perform
the following:

a, Mode-of-operation switeh . . .. . . . . . "SLAVED"

b, PULLTO SET Kknob . . .« « « 2 ¢« ¢« = » = « pull and ro-
-tate as neces-
sary to align -
aynchronization
indicator.

FREE GYRO MODE. To establish free gyro operation, perform the
followlng: )

d., Mode-of-operation switeh . . . . . . . . "FREE N, LAT"

or "FREE 3. LAT"
a8 nNecessary.
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b. SET TO LAT control . ¢« « « « ¢« « « « « ToOtate to exist-
ing latltude.

c, PULLTO SET knob . « + « =« « =« =« =« « «» pull and rotate
a3 necepsary to
obtain desired
heading on ID-
250,/ARN,

Hote

During carrier based operations 1t is
recommended that the free gyro mode
be used for take-off because of ship-
board magnetic dlstrubances.

STAND-BY COMPA33

A standard magnetlic compass (see figure 1-4) is mounted on the
forward edze--of the canopy. The compass 18 visible to the pl-
lot-when the ‘canopy is closed and 13 used for reference to set
the: ID-2507ARN course indicator when operating on free gyro
course Iindications or in the event of fallure of the MA-1 com-
pass aystem... g

ARMEMENT EQUIPMENT .

(Data .not #vallable.)

MISCELLANEOUS EQUIPMENT

ANT [-BLACKOQUT SYSTEM

The anti-blzclkout aystem operates on engine compressor bleed
air. Thils alir 1s directed through a pipe to the ANTI-BLACK-
OUT valve (26, figure 1-3) on the left-hand console. The

valve metere the alr to the pilot's anti-G ault when a force

of aﬁpruximatelj 1.75 G's 1is applied %o the aireraft. A "HI"
and "LO" control allows for adjustment of rate of inflation

of the anti-G suit. In the "LO" range, the valve opens at

1.75 G and allows 1 pal of alr pressure to pass to the sult for
every increase of 1 G force thereafter. 'In the "HI" range, the
valve also opens at 1.75 G but delivera 1.5 psi per G force
thereafter. A button 1s provided on top of the anti-G valve
for manually inflating the anti-0 suit on the ground with the en-
Eine runnling, or in straight and level flight. Prior to each
flight, with engine running and the anti-G suilt connected, de-
pregs this button manually several times to check the operatlon
of the antl-blackout system. If the valve has any tendency to
stick or falls to return to the closed position, 1t should be
replaced. On long flights, this leature makes it possible for
the pilot to cccasionally Inflate the sult for body massage to
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lessen fatigue. The pillet's antl-G sult connection plugs in-
to a receptacle (27, flgure 1-3) adjacent to the control valve.

SPIN AND DRAG CHUTES

SPIN CHUTE. The spin chute installation, designed as an aid
for pilot famillarization of spin recovery technique as well

as an emergency device where normal spin procedure 1s ineffec-
tive, consiats of the spin chute assembly, the spin chute con-
trol panel and operating and releasing control mechanisms. The
spin chute assembly consists of a 24 foot ribbon type parachute,
pilot chute and ejector spring, bridle line, tow line, deploy-
ment bag and "bathtub" pan. The pan assembly contains spring
loaded latehing linkage. The cockplt controls are found on

the left hand console (24, figure 1-3) labeled SPIN AND DRAG
CHUTE ??ETHDLS. The OPEN handle 1s for deployment ?f the spin
chute. In place of the OPEN handle, one aircraft 2) utilizes
the ARREST-HOOK contrel (1, figure 1-53 to deploy the =spin chute
when the handle is placed in the "DOWN" position. -The RELEASE
handle 1s for manual Jjettisoning of the spin chute after usze.
An interlocking device prevents operating the RELEASE handie
prior to opening the spin chute. There are two guarded SPIN
CHUTE DETONATOR SWITCHES, the left one labeled READY=0OFF arma
the explosive actuated release mechanism for emergendy use in
event of manual RELEASE handle falls to Jettison the chute.

The right switch, labeled BELOW-OFF-BLOW, fires the &x loaive
release when moved either fore or aft out of the "COFF" posi-
tion. A shorting fuse prevents inadvertent firing by statio
electricity, -

DRAG CHUTE. The drag chute is operated in the same panner wnen
* there is a need for high speed deceleration on short- runways.
It is a 10 foot ribbon type chute. It can only be -ijsed ag:an
alternate to the spin chute: i.e., both are not carried at the
game time. . -5

NORMAL OPERATION OF SPIN CHUTE., Should an unintentional spin
be entered and normal spin recovery procedures are not effec-
tive, the following procedure is suggested:

a. Reduce throttle to "IDLE". This is mandatory to pre-
vent burning of the chute. .

b. DNeutralize controls.

¢. Deploy the spin chute.

Elgnir'plarna-s BuNo. 139208, 142349-142350.,
2)Airplane BuNe. 139209
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d. After spin recovery, maintaln a safe alrspeed while
the chute 1s attached to prevent another stall. With the
chute attached, after the spin gyration has ceased at least
180 knots must be maintained by staying in about a 60-degree
dive angle untll the chute 1s Jettisoned.

e. Pull up sharply on the "RELEASE" handle to manually
Jettison the chute.

f. Recover to stralght and level flight.

EMERGENCY OPERATION OF THE SPIN CHUTE. In the event that
the manual jettisoning method does not effect release of the
chute, or if the spin chute 1s used in an acecidental spin
and quick release ia desired:

a. Utilize the two guarded switches on the spin chute
panel. Throw the left switch, labeled READY-OFF, forward,
out of the "OFF" position, to "READY". This arms the elec-
tricsally actuated exploslve release.

b. Move the right guarded switch, labeled BLOW-OFF-
BLOW, -out of The "OFF" position, elther fore or aft, to
"BLCW" , whizh: fires the explosive actuated release to jettl-
son the chute, If one position labeled "BLOW" 1is inopera-

- tive, throw the switch to the other "BLOW" positien.

140

e, In the event this procedure is not effective, use

-::tha_hFTEHBUHHEH to burn the chute off. If thils procedure

faile;- eject.
WARNING

€ "IDLE" power setting must be used
to preclude Jet exhaust burning
the chute or tow line.

‘@ Deceleratlon 1s qulte rapld with
the spin chute ngen. Malntain
approximately a bO-degree dilve to
maintain 180 knots with "IDLE"
thrust with chute attached prilor
to Jettlisonling the spin chute.

® Do not attempt to land with the
apin chute attached.

® Spin chutes should be packed by
authorlzed parachute loft personnel.
Prior to lnstallation, all hands
should be certaln that the spin
chute 1a not damaged, tampered with
or placed in a reversed position. -
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® Snow or molsture in parachutes dur-
ing cold weather operatlion or high
altitude operation in warm weather
may result in parachute fallure, due
to freezing of the pllot parachute
or canopy.

SPIN RECOVERY INSTRUMENT

One airnraftfl} i1s equlpped with a spin recovery instrument,
located above the glareshield and labeled "SPIN RECOVERY DIREC-
TOR". It incorporates a vertical needle indicating the direps-
tion of the spin. The instrument alse indicates fore-and-aft
stick posltion required for spin recovery by means of a "flip- i
flop" indicator calling for forward, aft or neutral stick posi-
tion. An "OFF" flag 1= provided to indicate fallure of the
instrument or power supply.

MASTER WARNING ANNUNCIATOR

The alrcraft 1s equipped with a master warning annunciator:sys-
tem consisting of a red MASTER WARNING 1light, TEST &witch, BE-
SET switch, and 'panic panel'. The MASTER WARNING light (1,
figure 1-4) on the instrument panel illuminates whenéver a moni-
tored aircraft system or component fail. Simultancéusly, orne

of nine Individual lights identifying the failed system or com-
ponent will illuminate in the 'panic panel' (5, figure 1-5} on
the right-hand console. The items displayed on the -panie panel:
are as follows: ="

a. D.C. POWER

b. A.C. CGEN

¢. 'FUEL PUMP (engine)
d. FUEL BOOST PUMP

e. EMERG FUEL (contrel)
f. OIL PRESSURE

£. ELEVON PRESSURE

h. UTILITY PRESSURE

1. FUEL QUANTITY

Detalled descriptions of condltions causing the foregoing lights
to 1lluminate are set forth in applicable portions of Section I.

If the condition resulting in illumination of the MASTER WARNING
light and applicable 'panic panel' light is corrected, both lights
wlll be extingulished automatically. If the condition causing
lllumination of the warning lights 1s not, or cannot, be corrected,
the pilot may push the "RESET" button (1A, figure 1-0) adjacent

(1)airplane BuNo. 139209
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to the MASTER WARNING light. This action will extingulsh the
MASTER WARNING light, leaving the individual 'panic panel!
light 1lluminated, and re-establish the function of the MAS-
TER WARNING light in the event of subsequent failure of an
additlonal system or component., Pressing the "TEST" switch
(2, figure 1-4) will cause the MASTER WARNING light and all
'panic panel' lights to illuminate silmultaneously, thereby
testing the continuity of the circuits and condition of the
bu1h5 -

REAR VIEW MIRRORS

Two rear view mirrors (see figure 1-U) are provided, one on
each slde of the canopy bow.

SPARE LAMPS AND FUSE3

Spare lamps Tor the instruments (8, figure 1-5) and consoles
(7, figure 1-5) are provided on the SPARE LAMPS panel on the

. right-hand conscle, SPARE FUSES (6, figure 1-5) are also
provided on th:= right-hand console.

3Paréjfuses-fﬂr yaw damper, ignition and fuel flow are located
"~ on the.left-hind console (29, figure 1-3),

WIRE RECORDER: :

A wire recorder 1s installed in the aireraft to record pllot
volce transmissions through the oxygen mask microphone. The
recorder is tontrolled by the EXT LIGHTS switch (7, figure
1-3) on the ouiboard side of the throttle lever, Aft move-
ment of the switch provides momentary recording for as long
as the switch ls held. Forward movement of the switch pro-
videa continucus wire recording.
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SECTICN V

OPERATING LIMITATIONS

INTRODUCT ION

This sectlon 1llsts limitationa that must be observed during
normal operatlon of the alrplane. Cognizance shall be taken

of the lnatrument markings illustrated in figure 5-1, since
limitatlons portrayed by the 1llustratlion are noet necessarlily
repeated in the test. The operating limitaticns set forth
herein may be ralsed from time to time as flight and static "
testing dictate. Current Bureau of Aeronautics.correspondence
and/or pertinent Contractor Flight Test Data should be sonsult-
ed prior to flight. s R '

ENGINE LIMITATIONS

The engine and its supporting structure will meﬁnanically wilth-
stand any flight maneuver or landing force within the design
load factor limitatlons of the alrcraft structure. .

ENGINE CPERATING LIMITATIONS

The engine operating limitations are based on épmbinatinna of
engine speeds and exhaust gas temperatures. Tha maximum allow-
able engine speed under any condition 1s "red-lined" at 102.2%
(10,200) rpm. Should this limiting value be exceeded, reduce
thrust and land immediately. Adhere strictly to maximum allow-
atle exhaust gas temperatures to prolong the life of the engine.
Table II lists maximum exhaust gas temperatures and time limits
under various condiltions.

The englne operating limitations shown in Table II are based on
the use of MIL-F-5624A, grade JP-4 fuel. The use of alternate
fuel MIL-F-5624, grade JP-3, 1= acceptable as an emergency pro-
cedure only. When using alternate fuel, it 1s necessary to exer-
clse extra caution not to overtemperature the engine, and after
such use, a "hot section" inspection must be conducted in accord-
ance with existing practices,
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TACHOMETER

MAKIMLE ALLOWABLE RPFM

INDICATOR
WA AL ERLE

LIMNTATI

TURBINE OQUTLET TEMPERATURE

CONTINUOUS TEMPERATURE ™

W MELOW 000 FEET |REFER TO EMNGENE
HE FOR DETAILED RESTRICTIONS

P=E322=1

Flgure 5-1. Inatrument Markings
1 TABLE II
© QPERATING GAS TEMF. % OF TIME
- CONDITIONS : EELOW ABOVE MAX LIMIT
; < : RFM (MIN.)
. 35,000 35,000
"OAKE-OFF" - 5 (TAKE-CFF)
(WITH APTERBURNER) 630 660 # 15 (FLIGHT)
MILITARY 620 650 d 30
NORMAL RATED 580 610 * CONRT INUOUS
CRUISE - N.R. 540 570 * "
CRUISE - N.R. 500 530 * »
CRUISE - TO% N.R. 470 500 * "
IDLE 340 -—— §5-65 "
STARTING 630 630 --- -—
ACCELERATION &70 670 * 2
# Individual engine trim speed.

* These values vary with inlet temperature.

1kl
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ENGINE GROUND CPERATICN, For sustalned engine operation on

the ground the forward engine access door must be open. Under
this condition, engine operation 1s limited to cycles of 5 min-
utes at military power plus 30 seconds of afterburning followed
by a minimum of 5 minutes at ldle power. GOround operation with
the forward engine access door closed is limited to 3 minutes
of military power plus 30 seconds of afterburning. PFPrior to re-
peat runs it ia necessary to shut down the engine for a 30 min-
ute cooling perlod or to open the forward engine access door.
Idle operation 1s unlimited with the forward engine access door
open or closed.

AIRSPEED LIMITATIONS

The maximum permissible indicated alrspeeds during various opera-
ting conditions are as follows:

4., In smooth or moderately
turbulent air, landing
gear retracted, speed S o i
brakea open or closed . . . . . . . "as shown in figure
5.

b. With landing gear extended . . . . 260 knots
¢. With canopy open (taxi) . . . . . . 88 knots IAS

d. Emergency generator and
hydraulic pump,

EXtension . . . + « = « « « » « :..350 knots IAS
Eﬂftﬂﬂdﬁﬂ - L ] ® L] £ L] ] B ] # = ' q‘?ﬂ H“'.I.Q"iSE IAE'

e, With forward rocket door
open, aft rocket door closed:

Eea 1E?E1i L] - = - L = - L] L] E ] Hﬂ.ﬂh Giﬂ'ﬁ
Above 20,000 feet . . . .« & & . Mach 1.15%

f. Minimum alrspeed with con-
trol system powered by wind-
driven hydraulie pump:

Recommended for landiﬁg. gL 140 knota IAS
Permissible in flight. . . . . . 125 knots IAS S—
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MANEUVERS
The following maneuvers are permitted:
a, Wing-over
b. Ehanﬁelle
¢, Immelman
d. Loop
e, Inverted flight not to exceed 10 seconds.
f. Alileron rolls except as follows:

1. A reoll angle of 360 degrees and one-half lateral
control displacement shall not be exceeded below
10,000 feet,

2, A roll angle of 120 degrees and one-half lateral
-controi displacement shall not be exceeded at
‘altitudes above 10,000 feet,

3:°°A roll angle of 120 degrees and one-fifth lateral
.-.control displacement shall not be exceeded above
- ~“an indicated Mach number of 0,90.

E. Fﬁii latz>al control displacement 18 permitted during
: take-offe and landing approaches.

Maneuvera not com?l¥ing with the above restrictions may be per-
formed by -flight Lest personnel as authorized by the Bureau of
Aeronautics, except that "zero" or "negative g" flight should

be iimited to 10 seconds at a fuel flow not to exceed 8400 pounds
per hour under all é¢ircumstances, unless speclal equipment and
instrumentation have been incorporated for the performance and
measurement of ceridalin tests. Rolling pull-cuts and push-downs
are prohibited.

ACCELERATION LIMITATICNS

Except that accelerations at which light to moderate buffeting
18 encounted shall not be exceeded, the maximum permissible ac-
celeration for flight at gross welghts of 22,500 pounds or less
are as shown on figure 5-2 (sheet 1). As gross weights are in-
creased above 22,500 pounds, the permliesslble acceleratlon de-=
creasesz., To determline the maximum permlsslble acceleration at
gross welghta in excess of 22,500 pounds, multiply the acceler-
ation shown in figure 5-2 (sheet 1), by the ratio of 22,500
pounds to the new gross welight.
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RUDDER

The maximum permlssible rudder deflectlon varies linearly
from full at 130 knots IAS to that obtained with 150 pounds
rudder pedal force at 450 knots IAS or at 0.81 IMN, whilch-
ever is less. Above these alrspeeds intentional sideslips
are not permitted.

WEIGHT LIMITATIONS

Current recommended maximum gross welghts are as follows:

Fleld take-off . . =« « = = &+ « = + « « 27,700 pdﬁnda
Fleld landing . « = « =« 2 &2 & = + « « 20,250 pounds

CENTER OF GRAVITY LIMITATIONS

The forward center of gravity shall not be lees. than 21%

Mean Aerodynamic Chord (MAC). The aft center of gravity shall

not be more than 24.3% MAC with the gear up in.level attituds,

nor more than 27% MAC in the landing configuration. Ses AFTER

CLIMB, Section II, for instructlons concerning auxiliarj trans -
fer fuel center uf gravity management. HE

SINKING VELOCITY LIMITATION

The aircraft sinking velnaity during landing ehnll nct exceed
13 feet per second. 7§ Lpm

- STORES

The carrying of stores 1s not permitted except'iﬁat Eparrow II
misslles may be carried under the same restrictions e rflight
that apply without such stores, except as fullﬂwa

a, Spanwise load distribution shall be approximately
symmetrical.

b. The maximum permissible indicated alrspeed is 500
knots or 1,25 IMN, whichever 1g lesa, except that
1.0 IMN may be flown in-1.0g flight between the
altitudes of 30,000 to 35,000 feet.

c. Except that accelerations at which buffeting is en-

countered shall not be exceeded, the maximum permis-
slble acceleratlion for any gross welght is 3.0g.

STABILITY AUGMENTATION LIMITATICN

The minimum permissible altitude with stabllity augmentation
(AUTOMATIC SYSTEMS) engaged is 10,000 feet.
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OPERATING FLIGHT STRENGTH DIAGRAM
CLEAN CONFIGURATION
GROS5S WENGHT =22 500 POUNDS
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SFTEOLETTEH., SERIAL QFCAT, 20 WMARCH 95T

DATA A5 OF, MARCH 1987
OATA BASIS. CEMTMACTOR FLICHT TEST OCMONSTRATION

Figure 5-2, Operating Flight Strength Diagram (Sheet 1)

ARRESTED LANDING
Arrested landing operations are not permitted.
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OPERATING FLIGHT STRENGTH DIAGRAM

CLEAN CONFIGURATION
GROSS WEIGHT — 22,300 POUNDS
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(2] THE "WADMUE AMLLOWABLE MASPEED® LINE SHOWN
ABOWE REFLECTS THE MESFCED LIMITATHONE
IMPOZED BY BAR EL SEOUNDD SPEEDLETTER,
SERIAL CRO&Z, 20 MARCH 1957,

(B} THE “"PREQICTED FLUTTER REGION® SHOWH ABONE
IS BASED oM STATIC TESTE AND CALCULATIONS.

DATA AS OF : W&RTH 1957

DATA BASIS: COMTRACTOR FLIGHT TEST DOMORSTRATHEOM

Flgure 5-2, Operating Flight Strength Diagram (Sheet 2)
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SECTION VI
FLIGHT CHARACTERISTICS

GENERAL FLIGHT CHARACTERISTICS

Despite its unconventlonal conflguration the aireraft possesses
normal flight characteristics during most flight conditions and
attitudes, Due to extensive differences in alrflow conditions
between subsonic and supersonic speeds, certain flight character-
istiecs undergo changes as sonic speeds are approached; however the
alrceraft 1s deslgned to possess posltlive stablility at both sub-
sonliec and supersonic speeds. Whille control effectiveness wlll be
considerably reduced at sonle and supersonle speeds, the airplane
may be expected to display excellent maneuverabllity throughout
the entire speed range. Directional stabllity will detericrate
at higher Mach number, but 1s considered to be relatively good
throughout the flight regime.

STALLS

Characteristica of the complete stall are abnidfmal, in-that 2 :spln
may be entered inadvertently. The approach to:the stall 1s char-
acterlized by adequate aerodynamlc stall warning in the..form of alr-
frame buffeting. This buffet starts about 40 kiots above the com-
plete stall and builds up in intensity from very light at onset to
moderate at the stall, Whille in the stall warning reglion, a yvaw-
ing tendency and/or wing heaviness will develop at a point APnroxX=-
imately 15 knots below the stall warning onset.- The speeds &t which
this phenomenon will ocecur are shown in Table III and constitute the
minimum recommended airspeeds. If alrspeed 1a:decreased below re-
commended minlmums a yaw may develop which cannot be’adequatsly con-
trelled with the rudder, resulting in a spin.- With approach power, a
8light nose-down pitch becomes apparent prior.-to theag;vergence

in yaw., With idle power, no nese-down plteh is apparent, in-
ereased thrust effects the stall characteristices slightly, increas-
ing the buffet intensity and reducing the descent rates and stall-
ing airspeeds (see figure 6-1). Practicing complete stalls is not
recommended. Low alrspeed airplane characteristies investigation

to the minimum recommended airspeeds should be performed at a =afe
altitude, as the rate of descent in the approach to the stall will .
be approximately 4000 fpm, power-off, Accelerated turns produce a
tendency for the airplane to roll, out of the turn when in the stall
warning region. HNo further increase in angle of attack 1s recom-
mended after encountering a tendency for the airplane to roll dur-
ing accelerated flight. Since there is more than adequate stall
warning, and since recommended winimum take-off and landing ap-
proach speeds are above the stall warning speeds, there is little
1ikelihood of stalling during normal take-off and landing operations,
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TABLE ITI
RECOMMENDED MINIMUM RIRSPEEDS - IAS (KWOTS)
GROSS WEIGHT MAXTMUM APPROACH FPOWER
(WINGS LEVEL) THRUST THRUST OFF
17,000 a2 107 112
214,000 11 126 131
31,000 13 145 152

SPINS

Tnauthorized intentional spinning of the airplane is prohibited un-
11 spin tests are completed. All possible precautions must be taken
to avold entering a spin inadvertently. Although 1t is posslble to
terminate and recover from spins by use of correct procedures, certaln
characteristics of the alrplane in the spin make 1t highly desirable

that spinning hE aunided. The following &pin characteristics may be
expeat&d- -

s Lo ; STALLING SPEEDS
. a = v GEAR UP OR DeDWN

'M — APPROCIMATE 1 A5 (KNOTS)
: LE
Lo MAXIMUM THRUST u APPROACH THRUST H POWER OFF
| ZJ,E'::“ SAGES WEIQHT - POUNDS |

] 1 “aioon | zapoo | 1mm0n || 3000 | 24500 | (moca || 4000 | sepee | imane

@ Zip s 1648 u3 LR 18 L 135 (FF] 133

15 (3] -] A% 134 1A [[a]+ LL | i2d 141

30 13% i =0 L] [}1.3 16 14 131 i

an A% 3] ] 187 [E1] a7 6% 145 [}

[T r

-

DATA &5 OF : i3 NOVIMADR 1935
DATA BASIS; CALLULATIONS

Figure 6-1, Stalling Speeds
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4., The airplane requires a unigue recovery procedure for
best results. Instinctive ?nﬂrmall reactiona of the
pllot may not achleve rapid recovery.

b. Spins are cscillatory, particularly in pltech. In some
instances the airplane may show a tendency to reverse
epin direction even though pro-spin rudder is malntained.
The erratic nature of the spin tends to cause pilot con-
fusion and improper recovery procedures,

¢, The aireraft will show some tendency to recgver from
normal spins by rolling into inverted spina., When this
happens, extreme pllot disorientation results. There
also exists a tendency for reversal in spin direction 1f
recovery position of the controls 13 malintained too long.

RECOVERY PROCEDURE

The following recovery procedures are recommended in-case a spin
is inadvertently entered, 2 ;

Hote

To distinguish between the two Bsep- ...
arate actions of the elevons. fhe
words "aileron" and "elevator" are
used in the following text to ref-
erence the lateral and longltuainal
functions of the elevon controls,
reapectively. .

the spin., The allerons should then be moved gradually to full
throw (if necessa with the spin (right atick dellection It a
rig apin) wnile the =stle 8 held back. lecting the allerons
with the spin has proved more effective than epposité rudder in
terminating the spin in simlliar alreraft, but abrupt alleron mo-
tion introduces some tendency to roll inverted. Holding the stick
aft during initial recovery will reduce this tendency. As soon as
recovery has started, the stick should be moved forward to neutral
and the allerons and rudder neutralized, The stick should not be
moved Torward of neutral if recovery 1s made in a vertical atti-
tude, This 1e to prevent possible entry into an inverted spin.

Because the aileroms are the prime recovery control, extreme care
muet be taken to insure that they are deflected in the correct
direction, 1.e., in the same direction as the alreraft 1s sploning.
It ie also highly recommended that the turn-and-bank indicator be
watched during the spin as a reference to determine the correct
rudder deflection direction for recovery. The turn rate will be
high enough to peg the indicator durlng the spin and, upon re-
covery, the needle will reverse direction rapidly. To prevent
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entering a spin in the opposite directlon, the controls should be
neutralized as soon as the needle leaves the Peg.

Considerable altitude loss will occur during a spin. A one-turn =
spin will regquire about 8000 feet for recovery to level flight and

a five-turn spin will require about 15,000 feet, If a reversal of

direction occurs during the spin or recovery from the spin, an ad-

ditional 4000 to 5000 feet may be lost,

INVERTED SPIN. In inverted spins, recovery should be effected by
applying rudder against the spin with the allerons and elevator
held in neutral, Extreme caution must be exerclsed because the
pllot may become so disorilented due to the vielent pltching motlon
and high rate of rotation that he will have difficulty in determin-
ing the direction of spln and whether the spin 1s lnverted or up- z
right. For this reason, reference to the cockplt turn-and-bank in-
dicator should be made to determine whether to apply left or right
rudder. Also, care must be taken durlng the recovery to releaase
the anti-spin rudder pesition at the proper time so as to avold en-
tering a spin. in the-opposite direction. This will cccur if the
controls are heid in the anti-spin position too long,

FLIGHT -CONTROL:Z-

ELEVORS: ey~ 2l

The elevons provide both longitudinal and lateral control, The in-
board elevons--are an integral part of the primary control and are
operated: through a "s:aving" arrangement to the main elevons, The
elevona -are powered by -independent dual hydraulic systems, each of
which 18 capable of providing full maneuverability except at super-
gsonlec speeds, --In the event that both hydraulic power systems be-
come Ehﬁganatinu, the emergency hydraulle pump will furnish suffi-
eient hydraulic pressure and flow for normal maneuvering.

MECHANICAL ADVANTAGE: CHANGER

The mechanical advantage changer automatlcally changes the stick- 3
travel to elevon-deflection ratio as the Mach number and altitude
change. It malntalns a relatively constant stick-force to control-
response throughout the flight range and limits the amount of ele-
von deflection at certain speeds and altltudes to prevent over-
stressing the airframe during accelerated maneuvers., Refer to fig-
ure 1-12 for information concerning the programming of this contrel.
If the automatic mechanlcal advantage changer falls, the manual
erank may be used to position the control at any desired setting.

RUDDER(1)

The -rudder 18 electrically and hydraullcally operated by the rudder -
pedals, Rudder pedal forcee are llght and directlonal comtrol c¢an

fi]ﬂirplanﬁs BuNo, 132208, 142349-142350,
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be maintained at all speeds., Yaw damping 1s provided through
servo controlled actuation of the single plece rudder. Rudder
deflections originating from the yaw damper eystem will mnot be
sensed by the pilot through movement of the rudder pedals.
Failure of the yaw damper system will result in a reduction of
lateral-directional stability, but the airplane 1s safe and
easily controllable with this system inoperative., Falilure of
the power rudder electrical or hydraulic components will reguire
eentering the rudder pedals and actuating the AUTO CONT release
handle to obtain manual rudder control. Rudder pedal forces can
be expected to be moderately high when on manual coptrol,

RUDDER(1)

In one airplane, the rudder control system ls such that rudder
deflections originating from the ¥Yaw damper system will be sensed
by the pllot through movement of the rudder pedals,

SLATS

Slats are provided to improve directional En&lipteril”gtabflitr
during low speed flight and the approach to the: stall.” The slata
operate automatically and have no notlceable effect on flight char-
acteristics at the time of opening. The slats:iare expected to be
open at 200 knots. During turns or accelerated maneuvers, the
slats will open at slightly higher speeds. L

SPEED ERAKES

The hydraulically operated speed brakes may ba:.opened at any alr-
speed to provide deceleration with no appreciabie trim change or
buffet, The speed brakes wlll begin to blow back atalrspesds in
‘excess of U400 knots. TUse of the speed brakes. during a-landing ap-
proach 1s only mildly effective in providing deceleration. In
this condition, furthermore, either opening or.closing the speed
brakes may effect the longitudinal trim and alter the landing at-
titude of the airecraft.

CAUTION

It 18 recommended that the pilot avold
use of the speed brakes during low air-
speed landing approach, If speed brakes
have been opened previously, do not eclose
them until the landing is completed.

F =

TRIM CONTROL

LONGITUDINAL TRIM. Longitudinal trim is accomplished by reposi-
tioning the neutral point or "no load" position of the contrel
stick, whiech trims the elevator function of the elevons through

(1)airplane BuNo, 139209,
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MAXIMUM AVAILABLE LOAD FACTOR
BOTH ELEVON POWER SYSTEMS OPERATIVE
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MAXIMUM AVAILABLE LOAD FACTOR
ONE ELEVON POWER SYSTEM INOPERATIVE
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the elevon control system. Longltudinal trim is not afflfected by
hydraulic power system fallure,

LATERAL TRIM. Lateral trim is accomplished by repositioning the
neutral point or "no load" position of the control stick, which
trims the alleron function of the elevons through the elevon con-
trol aystem. Lateral trim 1s not affected by hydraulic power sys-
tem fallure.

RUDDER TRIM(1)

Rudder trim 1s accomplished by both an electrically driven rudder
trim tab and by rebalancing the "null™ in the steering coupler of
the yaw damper amplifier, thus displacing the entire rudder sur-
face hydraulically, During manual rudder control, only the trail-
ing edge trim tab is operative.

rupDER TRIM(Z)

Rudder.trim is provided by a conventional electrically driven trim
tab, ... : g

LEVEL- FLIGHT .CHARACTERISTICS
SLOW FEFGHT - - |

The alreraflt possesses positive stability and good handling char-
acterlotics Im: the low speed range. However, landing approach
speeds-much below ths recommended values will result in high rates
of descent and -poor:wave-off characteristics. Refer to LANDING,

Sectien- II, fof recémmended approach speeds under various condi-
tiona-. - - v iin

WARNING

-f¥ high angles of attack Jjust prior to
the stall, military power may be inade-
gquate to maintain level flight., If suf-
ficient altitude to lower the nose and
gain airspeed 1s not availlable, military
power wlth afterburning must be emploved
lmmediately.

CRUISING

Cruilse characteristics are normal except for a high degree of
lateral sensitivity at high altitude., The rate of roll at high
altitude using full lateral control deflection may approach 550°
per second. Refer to Sectlon V for roll rate limiatioms.

(1)a1rplanes BuNo. 139208, 142349-142350,
(2)airplane BulNo. 135209,
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HIGH SPEED FLIGHT

Sonic or supersonlc speeds are readily obtainable at all operational
altitudes. Considering the alrplane with the trim change compen-
sator inoperative, the airplane will encounter a "tuck-under" or
trim change at about 0.94 Mach number. The pull forces required to
overcome this trim change are light, however they do increase with
altitude, A definite reduction in control effectiveness and an in-
creage in maneuvering forces becomes apparent at supersonic speeds.
The "tuck-under" characteristic although most pronounced from 0.95
to 1.05 Mach number, continues well into the supersonic speed range.,
As the airplane is decelerated through the transonic speed range

the trim change will be nose up. This pitch up 1s controllable but
is more sericus for stick fixed decelerations at high load factors.
The trim change compensator is scheduled to eliminate the "tuck-
under" characteristie,

CAUTION

® Rapld decelerations from supersonic
speeds should be avoided until the
pllot becomes familiar with the trans-
onlec trim changes.

® Do not turn the TRANSONIC TRIM comipen-
sator switch to "OFF" above Mach uumber
0.90 without first placing the switch
at "RETURN TO NEUTRAL_" '

At supersonic speeds an increase in directional.trim 1s TeCEeSRATY
over that required at subsonlc speeds., This increase in directional
trim requirements results in insufficient directicnal trim being
avallable at supersonic speeds at altitudes below 20,000 feet,
Slight rudder pedal force may be necessary to meintain unyawed
flight. At supersonic speeds below 30,000 feet, a losa of yaw
damping efficliency results in weak damping of any directional os-
cillation. This may result in a persistent small amplitude direc-
tlonal oscillation when flying at supersonlc speeds at low alti-
tudes in conditions of atmospheric turbulence,

MANEOVERING FLIGHT

Maneuvering characteristics are normal except for the lateral con-
trol effectiveness existing at high altitude, where extremely high
rell rates can be developed. Excellent maneuvering characteristics
exlst throughout the speed-altitude range., Refer to the Maximum
Available Load Factor Chart, figure 6-2, sheet 1, In the event of
a single hydraulic power system failure in the elevon contrel sys-
tem, full maneuverabllity is retained except at supersonic speeds.
Refer to the Maximum Available Load Faetor Chart, figure 6-2,

sheet 2, 1
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DIVE RECOVERY CHART
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DIVE RECOVERY CHART
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Because of increased drag in conjunction with increased load factor,
a maximum "g" turn can not be accomplished without a consilderable
1oss of speed and/or altitude,

WARNING

High load factor level turns inltlated
at speeds above the "tuck-under" Mach
number of .94 will result in rapld de-
celeration to subsonlc speed, resulting
in an abrupt "pitch-up."

Since control forces are not transmitted to the control stlck the
entire control "feel" is accomplished by eprings which center and
restrain the control stick., Full control stick deflectlion willl
always require approximately 35 pounds of force at the stick grip
and full maneuverability can be obtained by the application of this
force or lesa:- Some variation in stick force required to produce

a glven "g" WiIl cccur as speed or altitude is varled.
ROLL CHARACTZRISTICS -.

Subsoni¢ roll-characteristics are mormal, with high rates of roll
being availabls, In fhe supersonic flight regime, lateral control
deflections 1ia:excess of 20 percent result in objectlonable yawlng
(1ater=1) accelerations being imposed upon the pilot. Adherence to
Mach number and lateral contrel deflection limitations as outlined
in Section V will prevent exceeding airplane structural limitatlons.

DIVING -~ A

The airplane is capatile of relatively high forward fllght speeds

with efterburning power. At such high speeds, rapid rates of de-

scent result-from relatively small angles of descent. Extreme

care should be exeraiged in making any descents below 30,000 feet. -

WARNING

The airplane 1s capable of exceedlng 1ts
limiting airspeeds with alarming ease.
Refer to figure 5-2 for airspeed limita-
tions. Refer to the flyleaf at the front
of this handbook for description of the
airplane's flutter limlitation.

FLIGHT WITH EXTERNAL STORES

Flight characteristics with externmal stores are expected to be
normal, but current restrictions should be consulted prior to
flight, :
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F3D=1 QUESTIONNALRE J=3

COMINATION FUEL PP

1

2.

The combinatlon fuel pump has & centrifugal boost stage, supp-l'rl two soparzte
gedr Tvpe pump stages; one provides fuel for oy

tha other for the 4AL7EQ ZSiarea .

If gither pump fails, wbat Is the effect on engine power aval lable?

e e ——

T

B. EUEL CONTHOL SCTEM

.

I# the primery tuel confrol system malfunctions, how is The emergency system

chosen? S8 i Tl i 2= Lt M =P, i il
¥ i
2, When The emergency fuul contral n-,rn-rm Is selocted, how Is fuel mlﬂ'arlng
cantrol led? P : - —
.
EMGINE

Vs

i

L=

The gnalne megter switch receives power from the primory
electrical bus and energizes the following circuits,

2) : L ANV

b) L bl r P

end arms the following clreuits. ,ﬁ,rw
a) FUEL Py £AlL  fla? T

bY ___JEeur I Trisd o SOG4 TR

=) £ £ el ,

dl PATOT L3 Al sar&ln el o

2}

How Is engine ignition obtelned?__ MLl iir Far r rl& ou7 e

_LINEY BldeiS TRET SallTron) Tralle T LD AT o e Tl
fosliraes (2o are)
The exhaust nozzle comtrol Is actuated by pEp&r PRFSS trom ‘rh-ar_“';é:-‘e'_.iﬂﬁé"

CAlbrIe” COMBUAT Kitg EidEle Pl
axhoust nozzle actusting cylinders oro motlvared Dy alriey iiig oo cidee

Ca iy Sacrl. MrEd D e
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4. The afterburner ‘l'ual mn‘l'l"ﬂl wfars fuel to 111- H'H’m'hl.lﬂ'lll' funl no¥2les s
2 function oy ; ? o
D. EUEL SYSTEM

The fuval systom conalsts of six tenks. Three of the tanks are Intended to be
filled on all #lights while the remalining three are intended as use as
suxiliary toenks. Whet sre the names of the respective tanks and thelr epproxi=
mate copacity in pounds (sssuming 6.3 lbs/gol.)

Regular Tonks huxiliory Tonks

|m-a Copacity | Neme Capacity

flvoLus A L5009
. T )
e dir s Av__HDE=
Totsl fﬁ:g

All fuel to the engine comes from tha 4L7 FULELALSL tuol tonk,

Fuel transfer from the forward wing tanks to the it fuselage sump tenk
s eccomp| ished by__ 4L _JI0ese pusd i grng. cLunles

’g}#ﬂ SLiEo |
Is operation is automatic and controlled by the level of fuel in the

ﬁ: et LY fual Tank.

Fuel Tenstar from the au:ul Hnr'r 'I'arﬂu tTo fhan aH' fun[agn suq: ‘I‘ml: is
S e e T

HIMHHH must be in the INTERMAL position to fransfer
fuel from the suxillary Tenks.

The fuel quantity indicating system will reftlect the total fuel gquantity In
all slx fuel tanks with the AUX FUEL TRANS switch set =t the J4ecis.,
position, With The AUX FUEL TRNS switch set ot the ‘:Eq position,
the system will Indicate only the fuel quantity of the o elage sump
and forward wing tanks, regordless of fuel remsining In the torwsrd fuseloge
and aft wing auxlillary tonks.
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It the fuel cupply In the eft fusalage sump tank falls below th .,

gellon leval, the thermistor In the aft fuselsge sump tenk causes the
reading of any remaining fuel in the other tanks to be dropped out, resulting
in the quantity gege Indiceting the tuel remalning in tho aft fuselsge sump
only,

€. ELECTRICAL SYSTEM

=

Electrical power s normal ly s lied by an air turbina driven maln a=c
generator which delivers_J/S / Zoc volt, 2 phase,_ <0710 cycle
constant frequency a=c power.

The alrcroft 48 is not equipped with a battery or dec generator.

D-c power is provided by convarsion of o purtion of the a=c power Into &
vaolt d=c current by meons of a T/OMAS So@MER- CLTTIFrETe— »

Operetion of The electrical system is completely sutomatic and no controls
ore furnished in the cockplt excopt the £MEIE GEAERATIR. Keicaiie WMLL .

Fo HYDSAULIC SYSTEM

Pl
W

The aircratt is equipped with two Independent 3000 psl hydraulic systems;
s utility end an elevon system. The utility system supplies pressure for;

o) _Ldihuiy GLAR (Examisns £ osamrme] )
b Tl Siaresre
o) AELLTans sl
O _SELELD LIAES
a) _w_
V) LR SegnaS
D LUz Cindiime (e g imerve)
W e PO e
Vet P JER D
) o SR

k) / o DA -

1) vz . ' ’

The elevon hydreul ic system suppl les pressure for:

a) 4 e A

by A i L. = i
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3, In The event of utility hydroullc system fallure, how :nn The mai
brakes be utilized? £

SPESSUE O8f LuooER Lendis e

ELIGHT _CONTROL SYSTEM
|. During pormal operstion the inboard elevon is slaved to the geriald) ElLFHw/

2, During filght on manual contrel, the position of the Inboard elevon is
confrol led by the TR Sae I~ bl F LSS T

2. During pnormal operation lstersl and longltudinal *rim is accompl ished by
&' QoGS s Ty ComT Rl S Tira C i 7ER AT Lpdoc T )

4. During monual operation lateral and longitudinal *rim Is accompiished by
) =/ = TELHER Sait TEH = Jilad i) f WS AT
INFLETED Sym) jow 20 7in & ﬂfﬂdﬂ?; gt  BAATEIEAL TR
'

3. In the event of failure ot either of the hydroulic systems, control in the
PR speed roange will be |imited.

6. In the event of an electrical fallure, how |5 the MACS setting chonged?
by LS TS A T SRE  Ciduas TD THE
LS TR IS SRS 7rans TR Sd 7T s ;Jﬁr'f_,.-- LR B

Ltlin by Qfimaries Qlave apeislic
7. What is the ;l-:hunli::ﬂl odvanfage rotio et 0.80 Mach number of sea lovel?
4aze / ; ot 40,000 fout A

8. Since the yaw damper servo |z connected to the mlml rudder. What happens

To the rudder pedals with the yow damper engaged? __wﬁ_g;_é;h_

i
U B & s Jadiusl LIGT MEceals 47 ik

= ¥ -

F

9. Pulling the emergency ELEVOM REL handie results In the fol lowing:
o DiScoysers




. CONFIDENTIAL ©

0. Te svold an engagement transient the trim chango compensatar (TCC) should
not be engsged above ﬂj ,ZQ Mach number.

i1, In order to cancel & possible residual signal after using the TCC, the TCC
switeh must be moved to the P N e position.

H. MISCELLANEOUS
I. Actueting the fire extinquishing system resuits in the fire extinguishing agent

Yo be discharged into mnw and__ Tl T
and gﬂ:ﬂi "M compartments.

2, The canopy should not be opened In f1light and on the ground ot relstive winds
In excoss of o knots.

5. The MastTer Werning Light Is energized by a warning circuit on the "Panic
Panel™ being ensrgized. The specific condition onsrgizing & particular warning
clreult Is as follows:

" SPECIFIC CONDITION RESULTING 1N

ITEN ENERGIZ ING THE WARNING LIGHT
Fusl Boost Pusp ke g Wreas 52/ A5y
Fue! Pump AULRE e bads. STdT e
Gl anie Peassire ) Mkt diss 5504 57 Py
41l ity Pressure # ' ' s _.?'éé: 25 7
Fuel Quantity Lo Ll & gLy .(;_31_5*-; LT s
A-C Genarstor A-C S Lias< .éqxxr z2
0ll Pressure #oL IPEFES AL T il AT
Emargency Fuel Comtrol VT Ao oS p T 7oAt
D-C Powor AL P72 Al A

V. QEERATIONAL PROCEDURES

i. Prior To gnging start, the following mojor items should be checked for correct
conditlion:

ATEM
a) Londing gear handle

" CONFIDENTIAL

Throitle (T

b} Eng Cont switch

d) ENBINE MASTER switch nE
2) Fuel valve Jj,_:[:}_‘-'—l-"




a)
b}
e)
d)
e)
f)
g}
h)

& .
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Prior to lzke—gif, the following major Items should be checked for correct
condition;

-] CORRECT COMDITION
Mochenlcal advantage retio T0. &/
Concpy e =
EWG CONT switeh LI i i L
Spoad brokes ) .—-1.I'-ah"|i'_"1__._.
Trim Chonge Compensotor JEE
AL FUEL TRANS switch AE S
Engine bleed valve AuTE
Trim

Longitudinal Lt o

Lateral £

Directional -
Warning Lights QEF

In cese of o utllity system hydraulic foilure, 1ist the two steps necessary
o extend the landing gear.

8) LD LERE DL D
b) ULl EWMEE Ladg FEE LEleris

In case of 8 lending gear "barber pole" Indlcstion, how may It be ascertained
which component of the gear Is at foult?

,-f?ir Lo gy eCUEE s T o A R e Wl s TR L S
.-lﬂ'-

L, T Ll TR i

What is the recommended seat ejoction procedura?l

o
e/ AEE

Lerars — _.‘T,{f?‘,:f’ AEAL. AL S = oeacaren o T s
(il Ao E il T — (TS T TE  pelE A R TAL o
S 7
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al)
b)
c)
d)
o)
)
al
h)

a)
b
c)

d)

-« GONFIDENTIA: - e

wle
Alr start procedure:

ATEM _ DESIRED COMDITION
Throttle [after #1ome-out) SEX
Fual control L [HREL et piainAL .;:.HHL--.-;.-' ei‘_‘__‘*:ﬁ_ )
Engine Master switch 247
EMER, GEN, release handle Pt 2
Fecommanded alrspoed g — 188
Recommended englne speod 122X o
Throttile W s J/&i—‘? e
Atter successful stert, '

EMER, GEN rolease hendle “EIS A pe) Y AR L
Complete control system fallure:

JIEM RES1FED COMDITION
Centrol stick BN 7 . o A
Mechenlcal advontage ratio &

Seccamonded alrspeed 230 —2.F0
Elevon release handle i &

What is the indicotion of main generctor fulluru‘rmni_

LG P TWIEAT  felit i, A — SR EFD g e T

..-"a-"-?’.r"gf' LA T i

What is +he corrective procedure for maln generstor fallure?_ /L//~

o 2 e el ALTD g Traci -
_ CELEASE Aaors” - Ausozadd HA% 4T QLS il

gD Bs et e Fass il

10. What |s the corrective procedure for & complete D=C power tailure?

A i ', A GRS Sl
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i 1. List the inoporetive items aftor o complete D=C power failure:
@) AT By 7 : P
by il ArEs ’ G
e} Ll A2 jrj&'?f. _ay
O Lily SRE LR -
O LM GERL  UMATIES S
#) ZE ORI A AaTass 50
o) pArs e s o
h) P e o, e
V) CALe) TEMP ey b
1N AR T L ET 2

|2, What is the proper throttle position should it become necessery to
‘transfer the fuel confrol system from normml to omergency!

Jo LIMITATIONS
l. Engine:
MAX, EXMALST
mﬁ% Porcent of Time
a) OPERATING 55 000 35,000 Mo | mikm Limit
CODITIOoN toet ___foot _pm (miolmum)
Atterburner b 30 Géo ez, T S5
Wi 1 1tary Lo GIO * 0
Acceleratlon L 70 47U - r =

*Thase values very with Inlet temperature.

b} Mormal oll system pressure psi
c) Mormml fuel boost pressure psl
2. Alrplone
o) Maximum Indiceted alrspeed knots

b} Moximum Indiceted Mach numbor

c) Maxlmum load facthor ot #fuel remaining
sybsonic Supersonic

Positive ______ —— GUNF]DENTIAL
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F5D GuesTionwsies

I Maus Ewe Fusi chawTEec
Arrerguecer Fuel (hormor

T T R I T e

=2 nu:.?z n‘l”.”"ﬂﬂ?- PLiR. porel. BE AvVAlLABiEs 2 Ve ‘#.f'f-

F 4. 3}" if_llﬂ.ﬂ:hﬂ!% manise o0 Ens Courn Seo. vodfed o5t Tiona

Solenmid vafve To owre fael mjh enrery. faef co-Yee/ .

fﬁq:}f‘#:.ﬂ.-:}ra TS DORE Mmicscly” J}.- ST S RROTTLE LAV
2. 5}«' MECHAR  CAL. LineAcE BETweesn 7aEerTiE f Everc. Fage Conrn

o Bop's
a.) enq- Fel cot: comouirT
b; Q-¢ eleet Fuel boosl™ if a-e electpuae. /s gusit .
a) Fuel pueyp fRI Libw
b) Prrer § Ewe Auri -ieride Sio.
o) AB S
d) Jewine Sw

E::] Iﬂﬂli’{-—u TJ.-#IEH




D.

L Tive F&#J‘ ad om, Fore Oonsbiesrogs

3 fuel priEss.
bleed air

1. Comp. ouriErT FREsS.

I 7 Kee. Tawks

REM Fus. Sumr - L2025
L. Foo. Wwe - 1819.8
R.FRop, Wive - _{829.8

Torwe. - 482

2, AFr. Fus. E;LLH'LP

A8 Fecel Conir Wi - FRESS Sarnp.

3 e Dewens Boosr PuetP aop RESs. 7aeics . Seemp

+  Ar Devea Bessr Fuses f Foess, Toaniss.
A, FEL FRads CER T oaT

45.. ST ERIA L

OcF oe Drops



