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CHECK!

and double-check these pages

SCOPE

This handbook contains all the information necessary
for safe and efficient operation of the B-57C airplane.
These instructions do not teach basic flight principles, but
are designed to give a general knowledge of the air-
plane, its flight characteristics, and specific normal and
emergency operating procedures. Your flying experience
is recognized, and elementary instructions have been
avoided.

SOUND JUDGMENT

The instructions in this handbook have been pre-
pared to answer the needs of a crew with no experience
in the operation of this airplane. Although this book pro-
vides the best possible operating instructions under most
circumstances, it is a poor substitute for sound judgment.

Multiple emergencies, adverse weather, and terrain may
require modification of the procedures contained herein.

PERMISSIBLE OPERATIONS

The Flight Handbook is positive in approach and
normally tells you only what you are permitted to do. Any
unusual operation is prohibited unless specifically covered.
Obtain clearance from ARDC before attempting any ques-
tionable operation not specifically covered in the Flight
Handbook.

STANDARDIZATION

Once you have learned to use one Flight Handbook,
you will know how to use them all. The scope and ar-

rangement of all Flight Handbooks are the same.
12136 A
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ARRANGEMENT

To make the Flight Handbook easy to read and use
as a reference, the information has been divided into ten
sections, each having o table of contents. The first three
sections present the minimum information needed to get
the airplane off the ground and back down again safely.
These sections must be read thoroughly and understood
fully before a new airplane is to be flown. Section IV
covers all equipment not essential to flight but which per-
mits the airplane to perform special functions. The content
of the remaining sections is obvious, except for Section
VI, which contains detailed information on techniques
and theory of operation. The experienced pilot need not
study this section, but he should acquaint himself with any
possible new information.

RESPONSIBILITY

These Flight Handbooks are kept up to date through
an extremely active revision program. Frequent confer-
ences with operating personnel and constant review of
UR's, accident reports, and flight test reports assure inclu-
sion of the latest data. In this regard, it is essential that
you do your part! If you find anything you don't like
about this book, let us know right away. We cannot
correct an error we don't know about.

PERSONAL COPIES

All flight crew members, except those attached to an
administrative base, are entitled to a personal copy of
the Flight Handbook. Air Force Regulation 5-13 specifi-
cally makes that provision. Flexible loose-leaf tabs and
binders are available to hold your personal copy of the
Flight Handbook and to make it much easier for you to
revise your handbook and keep it in good condition.
These. tabs and binders are secured through your local
contracting officer.

HOW TO GET COPIES

To be sure of getting your handbook on time, order
them before you need them. Early ordering will assure
that enough copies are printed to cover you requirements.
Technical Order 0-5-2 explain how to order Flight Hand-
books so that you will automatically get all revisions, reis-
sues, and Safety of Flight Supplements. Basically, all you

Revised 1 February 1957

have to do is order the required quantities in the Publica-
tion Requirements Table (T.O. 0-3-1). Talk to your base
supply officer — it is his job to fulfill your Technical Order
requests. Make sure to establish some system that will
rapidly get the books to the flight crews once they are
received on the base.

STATUS OF SAFETY OF FLIGHT SUPPLEMENTS

You can determine the status of Safety of Flight Sup-
plements by referring to the Index of Technical Publica-
tions (T.O. 0-1-1) and the Weekly Supplemental Index.
(T.O. 0-1-1A). Also check the title page of the Flight
Handbook and the title block of each new Safety of
Flight Supplement to determine how these publications
affect existing Safety of Flight Supplements.

WARNINGS, CAUTIONS AND NOTES

The warnings, cautions, and notes found through-
out the handbook have these meanings:

WARNING

Injury to personnel

CAUTION

e o at

Damage to equipment

Note:

Information requiring emphasis

COMMENTS AND QUESTIONS

Comments and questions regarding any phase of the
Flight Handbook program are invited and should be ad-
dressed to the Directorate of Systems Management, Head-
quarters Air Research and Development Command,
Wright-Patterson Air Force Base, Ohio, Attention:

RDZSTH.
121374
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Paragraphs covering major system and equipment differences in the B-57C series
airplanes are identified by code letters appearing at the top right corner of the

paragraph. Code letters and/or text will be removed or changed in subsequent
revisions if field service changes are made. Code letters are assigned as follows:

Group A

Group B

Group C

Group D

Group E

Group F

Airplanes 53-3825
through 53-3831

Airplanes 53-3832
and up

Before modification
(all airplanes)

After modification
(all airplanes)

Before modification
fall airplanes)

After modification
(all airplanes)

M3 50 Caliber
guns

M39 20 multi-
meter guns

Elevator system
and stabilizer
system

Elevator system
and stabilizer
system

Fuel controls

Fuel controls

12253
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This handbook is divided into nine sections and one appendix, as follows:

This section describes the airplane and all systems and controls that contribute to the

Section |

Descrioti physical act of flying the airplane. Included in this section is a description of all
escripiion emergency equipment that is not a part of an auxiliary system.

Section Il This section contains the procedure to be followed from the time the flight is planned
Normal until the airplane is left parked on the ramp after one complete non-tactical mission

Procedures under normal conditions has been made.

Section 1l This section describes clearly and concisely the procedures to follow for any emer-

Emergenq gency (except those in connection with the auxiliary equipment) that could reasonably

Procedures be expected to be encountered.

Section IV

Descripfinn and This section includes the description, normal operation, and emergency operation of
) all equipment not directly contributing to flight but which enables the airplane to
Operu’rlon of perform certain specialized functions.
Auxiliary Equipment

Section V - This section sets out the various ground and flight limitations which must be observed
Uperuting Limitations if the airplane is to be operated with safety and efficiency.

Section VI This section familiarizes the pilot with the sort of control response and general

Flight maneuverability that he may reasonably expect in flying this airplane. It emphasizes
! ty Y ying P
Characteristics the characteristics that are different from other airplanes.

Section VII . 7 n : . 3 .

Suctoms This section gives additional information (to that covered in the other sections) about
| EUL s the operation of the various airplane systems.

Operation

This section contains an explanation of the responsibilities of each crew member
toward the safe and efficient operation of the airplane. It lists the duties and respon-
sibilities of these crew members.

Section VII
Crew Duties

Section IX This section outlines the proper techniques and procedures to be used in unusual or
A]l-weufher unique weather conditions. The instructions in this section supplement the procedures
Upemﬁon outlined in Section II, lll, and VII.

Appendixl The appendix contains all performance data necessary for preflight and in-flight

Performance Data missions planning with explanatory text on the use of the data.
Alphuheﬁcul This index facilitates locating subject material and illustrations contained in the
Index handbook.
12254A
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THE AIRPLANE.

The B-57C, manufactured by the Martin Company,
is a trainer version of the B-57B light bombardment
airplane with a primary purpose of jet transition train-
ing and can be reconverted to the model B-57B. The
B-57C is an all-mertal, mid-wing, twin-engine, turbo-
jet-propelled monoplane with retractable landing gear.
Design features include a variable-incidence stabilizer,
wing and fuselage dive brakes, and a rotary bomb

2125
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door. The fuselage is of semimonocoque construction
with a pressurized cabin for operation at altitudes
above 10,000 feet. The oustanding recognition charac-
teristic of the B-57 series of airplanes is the large
chord of the wing between the root and the engine
nacelle.

The nose section contains the pressurized cabin for
the crew. The crew consists of a pilot and instruc-
tor-pilot and the tandem seating arrangement places

1-1
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GENERAL

DIAGRAM

ACCESS HATCH APG-31
WINDSHIELD WIPER

GUNSIGHT

PILOT'S MAP CASE

ASH TRAY

PILOT'S EJECTION SEAT
INSTRUCTOR-PILOT'S PLOTTING BOARD
CURTAIN

INSTRUCTOR-PILOT'S ASH TRAY
INSTRUCTOR-PILOT'S EJECTION SEAT
LOOP ANTENNA

EQIUPMENT ACCESS HATCH

LEFT ELECTRICAL ACCESS HATCH
INSTRUCTOR-PILOT'S DATA CASE
RIGHT ELECTRICAL ACCESS HATCH,
EXTERNAL POWER RECEPTACLE, AND
SPARE LAMPS STOWAGE

UHF ANTENNA AN/ARC-27
INSTRUCTOR-PILOT'S RELIEF TUBE
PILOT'S DATA CASE

SHORAN RECEIYING ANTENNA
PILOT'S RELIEF TUBE

LAMPS STOWAGE

Figure 1-1 (Sheet 1 of 2)

ARRANGEMENT

PITOT TUBE

ANTENNA APG-31

GUN PORTS

EXTERIOR LIGHTS

WING DIVE BRAKES

LIGHT LENS STOWAGE

STARTER CARTRIDGE STOWAGE
MOORING AND TIE DOWN LUGS
AND LANDING GEAR EXTENDER
VALVE STOWAGE

SENSE ANTENNA

CANOPY SAFETY COLLAR STOWAGE
AFT FUSELAGE DATA CASE

TAIL WARNING ANTENNA AN/APS-54
MARKER BEACON AN/ARN-12
SHORAN ANTENNA

FUSELAGE SPEED BRAKES

AFT FUSELAGE ACCESS HATCH
ANTENNA AN/APW-1TA

BOMB CARRIER DOOR

BOMB HOIST ACCESS DOORS
BATTERY AND BATTERY ACCESS HATCH
IFF ANTENNA AN/APX-6

12189
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the instructor-pilot to the rear of the pilot. The
airplane has dual flight controls. A jettisonable can-
opy and ejection seats permit immediate escape for
the crew. The center section of the fuselage contains
the main fuel tanks, the rotary bomb door, the battery
compartment, and electrical equipment. The aft fuse-
lage section contains dive brakes, electronic equip-
ment, and miscellaneous ground handling equipment.
A skid on the underside of the tail section prevents
damage to the tail during landings. The full-cantilever
wing has dive brakes, inboard and outboard split
flaps, fuel tanks, fixed wing guns, and provisions for
tip tanks and external stores.

AIRPLANE DIMENSIONS.

The overall dimensions of the airplane are:

ST 2N SIS e o e T o 64.0 fr.
Tength: ..oucovoesmi e snains 65.5 ft.
Horizontal Stabilizer Span ........ 278 ft.
Height (totopof fin) ............. 15.5: fr:

Ground clearance to bottom of fuse-
lage for maximum gross weight.. 19.2 in.

Ground clearance to bottom of tip

tanks for maximum gross weight. 5.4 ft.

AIRPLANE GROSS WEIGHT.

The approximate maximum gross weight of the air-
plane is 55,000 pounds. Refer to Section V for weight
information.

ARMAMENT.

Airplane armament consists of fixed guns .n the wings,
a rotary bomb door; wing pylons for chemical tanks,
bombs, and rockets; and special weapons equipment.

ENGINES.

Two J65-W-5 or J65-BW-5 rturbo-jet engines
power the airplane. Each engine has a rated sea-
level static thrust of 7200 pounds for take-off and
military power and 6350 pounds for normal continu-
ous power, During operation, air enters the intake
duct and flows through a 13-stage axial flow com-
pressor. The compressed air passes into a single
annular combustion chamber where it mixes with
fuel for combustion. Continuous ignition is sustained
by the high combustion chamber temperature. Par-
tial expansion of the gases through a two-stage tur-
bine produces the mechanical power that drives the

14
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compressor. Continued expansion of the exhaust gases
in the exhaust duct produces a high-velocity jet that
propels the airplane. There is no anti-icing equip-
ment on the engines.

ENGINE FUEL SYSTEM.

The engine fuel system (figure 1-9) consists of a pump
assembly, a fuel control unit, a flow transmitter, six
flow dividers, and two primers. The pump assembly
has three engine-driven pumps: a centrifugal boost
pump and two gear-type pumps. The centrifugal
boost pump receives fuel from the airplane’s fuel
system and delivers it to the main, gear-type pumps.
The main pumps supply the fuel control unit with
fuel under pressure ranging from 175 psi (at IDLE)
to 600 psi (at FULL). The main pumps are in parallel
and each pump has a discharge check valve that per-
mits continued operation of one pump if the other
fails. Either pump supplies enough fuel to the engine
for maximum speed and power. Failure of the cen-
trifugal pump does not cause a loss of engine power
unless the fuel tank boost pumps are inoperative also.
The fuel control unit automatically regulates the flow
of fuel to the engine for any throttle setting at any
altitude, Regulated fuel from the control unit enters
the flow dividers and the flow dividers direct fuel to
the nozzles in the combustion chamber. For starting,
fuel flows to the combustion chamber through the
primer circuits. A flow measuring mechanism at the
fuel control unit outlet has a transmitter that operates
the fuel flow indicator on the pilot’s instrument panel.

THROTTLES.

Mechanically connected dual throttles (figure 1-10) are
on the pilot’s and instructor-pilot’s left horizontal
consoles. Throttle markings are OFF, IDLE, and
FULL. Throttle movement out of OFF and from IDLE
to OFF requires a vertical pull to disengage the stud
on the throttle handle from detents in the quadrant.
The detents are in the pilot’s throttles only. Throttle
movement mechanically positions the governor in the
fuel control unit. Placing the throttles in IDLE closes
the warning horn, landing gear warning light, and
engine start microswitches. The dive brake switches
and microphone press-to-talk buttons are on the in-
board throttle lever at each crew station. An adjusta-
ble throttle friction knob is on the console below the
throttles at the pilot’s station. The maximum force
necessary to overcome the throttles with the friction
lock engaged does not exceed 17 pounds.
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B-57B  Two

B-9IC v

B-5TE o

Day or Bomb
Pilot  |Observer ﬁccegs Night |Wing | Pilot Door No 3
ateh | gperation Fixed Only
Pilot Wing
and None |Canopy | None and Pilot Yes No 4
Observer - Fuselage
Pilot : Pilot 53-3844
and Wing and and
Instructor |None  Canopy | None and Instructor | Y& 53-3845 4
Pilot Fuselage | pjjot Only
h | ) = ] |
8570 CLASSIFIED INFORMATION
. Yes
.?‘Iot and Wing | Pilotand |5 .. |Tow-Target
T°“"t None |Canopy |[Nome |and Tow-Target Frowsmns Canisters | 4
arge Fuselage | Operator | On Aft
Operator : Fuselage
Figure 1-2

12161

1-5



Section |

00 NO U AW N

ek

1B-57C-1

OOO 00

L) :
28585055000 o0

606 %6f

T-23 POWER RECEPTACLE

CIRCUIT BREAKER PANEL
ARMAMENT CONTROL PANEL
SELECT ARMAMENT CONTROL PANEL
T-145 CONTROL PANEL

J-2 COMPASS CONTROLS

FREE-AIR TEMPERATURE GAGE
PILOT’S LEFT MAIN CONTROL PANEL
STABILIZER POSITION INDICATOR
CANOPY ACTUATING SWITCH

LANDING GEAR CONTROL PANEL

. RADAR WARNING INDICATOR AN/APS-54

Figure 1-3

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

BRAKE PRESSURE GAGE

PARKING BRAKE

WARNING HORN RELEASE
THROTTLE FRICTION KNOB
THROTTLES

FLAP AND TRIM CONTROL PANEL
UHF RADIO CONTROLS

HYDRAULIC HAND PUMP

LABS CONTROL PANEL

HYDRAULIC SYSTEM PRESSURE GAGE
EMERGENCY CANOPY RELEASE
BOMB RELEASE INTERVAL CONTROL

12141
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PILOT'S

 RIGHT CONSOLE

25 24723 22 217 20 -1918

CHECK LIST

COMPASS DEVIATION CARD
POSITION SETTING UNIT
GENERATOR CONTROL PANEL
OXYGEN REGULATOR

15.
16.
17.

18.

AUXILIARY LIGHTING CONTROL PANEL 19

AN/APX-6A IFF RADAR CONTROL PANEL 20:

AN/AIC-10 FILTER CONTROL PANEL
PILOT'S LIGHTING CONTROL PANEL
CIRCUIT BREAKER PANEL

. C-4A LAMP

. WINDSHIELD CONTROL PANEL
. FERRY TANK CONTROL PANEL
. DEFOG AIR KNOB

21.
22.

23.
24.
25.
26,
27.

1716 15 14 13 12

AN/APW-11 RADAR CONTROL PANEL
MARKER BEACON-RADAR WARNING SWITCH
AN/ARN-6 RADIO COMPASS CONTROL
PANEL

ADF TUNER

AN/AIC-10 INTERPHONE CONTROL PANEL
AIR CONDITIONING CONTROL PANEL
OXYGEN HOSE

OXYGEN QUANTITY GAGE

SPARE LAMP

FUEL QUANTITY SELECTOR SWITCH
CABIN PRESSURE GAGE

RELIEF TUBE

INVERTER CONTROL PANEL

12143
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PILOT’S STATION |
FORWARD VIEW
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[
e

HORIZONTAL gy
= STASILIZER

1. STANDBY COMPASS 16
2. GUNSIGHT 17
3. BOMB RELEASE INDICATOR LIGHTS 18
4, ATTITUDE INDICATOR 19
5. BOMB RELEASE INDICATOR LIGHT 20
6. COMPASS DEVIATION CARD - 2]
7. ENGINE TACHOMETERS 22
8. POSITION SETTING UNIT gi
9. ENGINE EXHAUST TEMPERATURE .
INDICATORS 25
10. LOW ALTITUDE BOMBING SYSTEM 36
INDICATOR 7
11. FUEL FLOW INDICATORS 28
12. ENGINE OIL PRESSURE INDICATORS gg
13. MARKER BEACON LIGHT
14. FUEL QUANTITY TEST SWITCH
15. FUEL QUANTITY INDICATORS 31
Figure 1-5

. FUEL CONTROL PANEL

. CLOCK ‘

. VERTICAL VELOCITY INDICATOR

. POSITION DEVIATION INDICATOR
. TURN AND SLIP INDICATOR

. RADIO COMPASS

. FLIGHT COMMAND INDICATOR

ALTIMETER
MACHMETER :

. CANOPY ACTUATING SWITC

. APS-54 WARNING INDICATOR

. ACCELEROMETER

. AIRSPEED INDICATOR

. FIRE EXTINGUISHER PANEL

. HORIZONTAL STABILIZER OVERRIDE
- SWITCHES

. GYRO MAGNETIC COMPASS

12142
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INSTRUCTOR-PILOT’S
INSTRUMENT PANEL

iy,
4
o
[T

{13
M

&

23

1, CLOCK 15. FUEL QUANTITY TEST SWITCH

2. LANDING GEAR POSITION INDICATOR 16. TANK SELECTOR POSITION INDICATOR
3. INSTRUCTOR-PILOT'S SPOTLIGHT 17. TRUE AIRSPEED INDICATOR

4. RADIO COMPASS INDICATOR 18. FUEL QUANTITY INDICATOR

5. GLARE SHIELD - 19. GROUND POSITION INDICATOR

6. STABILIZER POSITION INDICATOR 20. MILES TO RELEASE INDICATOR

7. WING FLAPS POSITION INDICATOR 21. POSITION DEVIATION INDICATOR

8. MARKER BEACON INDICATOR 22. BOMB RELEASE INDICATOR LIGHT

9. SPOTLIGHT SWITCH 23. ATTITUDE INDICATOR

10. OUTSIDE AIR TEMPERATURE INDICATOR 24. RATE OF CLIMB INDICATOR
11. CHECK UST 25. - GYRO MAGNETIC COMPASS
12. TACHOMETERS . 26. TURN AND SLIP INDICATOR
13. ENGINE EXHAUST TEMPERATURE INDICATORS ZLJRCRE RS DIC O
14. AN/ASN-6 DEPARTURE SWITCH 28R SONVELER

12245A
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INSTRUCTOR PILOT’S
LEFT CONSOLE

18 18
SPECIAL WEAPONS CONTROLS 12. THROTTLES
CONSOLE LIGHTS 13. OXYGEN HOSE
BOMB DOOR EMERGENCY OPEN 14. EMERGENCY GEAR DOWN HANDLE
HANDLE 15. RUDDER TRIM CONTROL PANEL
SPECIAL WEAPONS CONTROL PANEL 16. AN/ASN-6 LATITUDE AND
HELMET DEFOG LONGITUDE CONTROL PANEL
OXYGEN REGULATOR 17. INTERPHONE CONTROL PANEL
RADIO COMPASS FILTER CONTROL 18. RIGHT WING CHAFF DISPENSER
PANEL CONTROL PANEL
MAP CASE 19. LEFT WING CHAFF DISPENSER
AN/APS-54 CONTROL PANEL CONTROL PANEL
SPECIAL WEAPONS CIRCUIT 20. EMERGENCY CANOPY RELEASE
BREAKER PANEL HANDLE
. RELIEF TUBE
Figure 1-7

12144



T.0. IB-57C-1 Section |

INSTRUCTOR PILOT’S
RIGHT CONSOLE

LIGHTING CONTROL PANEL FLOOD LIGHTS

AN/ARN-6 RADIO
COMPASS CONTROL PANEL

SHORAN COMPARATOR

ADF TUNER
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ENGINE DRIVEN
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Figure 1-10

ENGINE FUEL CONTROL UNIT.

By regulating the amount of fuel, the fuel control unit
governs the speed of the engine for a given throttle
setting, The unit is a composite of several inde-
pendently operated valves and each valve contributes
to the regulation of the fuel. A filter at the control
unit inlet protects the unit from any dirt in the fuel.
If the filter becomes clogged, the filter relief valve
opens and bypasses the fuel. A pressure relief valve
relieves excessive pressure within the control unit,
The regulator valve. operated by an engine-driven

Section |
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flyweight governor, works in conjunction with the
bypass valve to regulate the fuel pressure within the
control unit. The compensating devices give a fine
adjustment to the pressure within the control unit.
These devices compensate for altitude and engine air
inlet temperature. Fuel leaves the control unit through
the governor vaive, which is the main metering unit.
An engine-driven flyweight governor and the throttle
position the governor valve, Metered fuel from the
governor valve passes through a cut-off valve and a
pressurizing check valve to the fuel distribution sys-
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tem of the engine. When the throttles is closed (OFF),
the cut-off valve prevents any fuel from leaving the
control unit. An engine speed of approximately 18
percent is necessary to supply the pressure necessary
(100 psi) to open the pressurizing check valve, Since
the pressurizing check valve restricts the flow of fuel
during starting, fuel flowing through the primer cir-
cuit is the only fuel supply. The compressor pressure
rise limiter causes the bypass valve to open when the
compressor discharge pressure exceeds a certain value.
The opening of the bypass valve causes a reduction
of fuel flow from the control unit and a correspond-
ing reduction in rpm to maintain the compressor dis-
charge pressure below the limit. An electrically con-
trolled bypass within the unit directs fuel from the
main pumps directly to the engine. Since this “emer-
gency line” bypasses all of the regulating and gov-
erning devices within the control unit, an emergency
throttle valve is the only control of the bypassed fuel.

ENGINE EMERGENCY FUEL CONTROL
SWITCHES.

The switches that control the emergency bypass line
in the fuel control unit are on the fuel control panel.
(See figure 1-16.) The switch markings are OFF and
EMERGENCY. When the switch is in OFF, the
emergency fuel control is inoperative. Placing the
switch in EMERGENCY actuates three solenoid oper-
ated valves that close the normal fuel passage in the
fuel control unit, open the emergency passage, and
isolate the compressor limiter. Placing an emergency
fuel control switch in EMERGENCY causes the indi-
cator light above the switch to illuminate. There is
no automatic changeover to the emergency system;
the switch must be manually placed in the EMER-
GENCY position to activate the system, The elec-
trical power for the emergency system comes from the
28-volt pilot’s circuit breaker bus.

Note

It is permissible to transfer to the emergency
fuel system with the throttle in FULL up to
an altitude of 6000 feet, provided the engine
speed has not dropped below 85% at the time
of the transfer. Under all other conditions,
the throttle lever must be in IDLE prior to
the transfer. Failure to do so will result in
excessive exhaust gas temperatures and rich
flame-out or compressor stall .

ENGINE EMERGENCY FUEL CONTROL
INDICATOR LIGHTS.

There are two amber press-to-test indicator lights on
the fuel control panel above the emergency fuel con-
trol switches. (See figure 1-16.) When the emergency

Section |

fuel control switch is placed in EMERGENCY, its
respective indicator light illuminates. Power to oper-
ate the lights comes from the pilot’s 28-volt d-c circuit
breaker bus.

ENGINE COOLING SYSTEM.

During flight, ram air enters four screened circular
openings and two flush airscoops on the inside sur-
face of the engine air intake duct. (See figure 1-11.)
Air entering the screened openings cools the forward
engine area and exhausts through flush slots forward
of the firewall. Air entering the two airscoops cools
the aft engine area. Aftr engine cooling air exhausts
through the area berween the tail pipe and the nacelle.
Ground engine operation creates low-pressure areas
between the engine and cowling and between the tail
pipe and nacelle, thus causing reverse air flow for
ground engine cooling. Air entering the flush slots
in the cowling flows forward around the engine and
passes through the four screened openings in the nose
cowl and exhausts through the engine. Extension of
the landing gear opens the cowl doors allowing air
to enter and cool the aft engine area. Part of this
air flows forward through the ducts forward of the
firewall and exhausts through the engine. The remain-
ing air exhausts aft around the tailpipe.

Note

If either engine ground-cooling door remains
open in flight, premature airframe buffet will
generally occur, considerably below the nor-
mal buffet limit, and a moderate yaw will be
noticeable at about 350 knots or above,

STARTING AND IGNITION SYSTEM.

Each engine has its own starting and ignition system.
The systems consist of two high-tension igniters, a
timer-box assembly, two fuel-primer solenoids, and
an explosive-cartridge starter. Placing the throttle in
IDLE closes the throttle-actuated engine start micro-
switch, Placing the STARTING AND IGNITION
switch in START completes the circuit to the timer,
igniters, fuel primer solenoid, and the explosive car-
tridge in the starter breech (figure 1-12) starts the en-
gine. After 15 = 3 seconds, the timer automatically
de-energizes the fuel primers and igniters. At the
end of the timing cycle, engine temperature and
acceleration are sufficiently high for continued opera-
tion; therefore, the engine no longer requires ignition
and fuel priming.

Note

Distinct clicks heard over the interphone
system or from outside the airplane indicate
proper functioning of the ignition system.

1-15
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For ground testing, the engine may be motored with-
out combustion by using the CRANK ONLY posi-
tion of the start and ignition switches. When the
CRANK ONLY position is used to motor an engine,
the throttle must be in the OFF position otherwise
the engine will start,

The 28-volt d-c circuit breaker bus supplies the power
to operate the system through a 15-ampere circuit
breaker.

STARTING AND IGNITION SWITCHES.

Two starting and ignition switches and a microswitch
(figure 1-20) for each throttle control the starting and
ignition systems. The starting and ignition switches
are on the ioverter control panel on the pilot’s right
vertical console. The switch positions are START
(up), OFF (center), and CRANK ONLY (down). The
switch is spring-loaded in the OFF position. Placing
the throttle in IDLE and the starting switch in
START completes the starting and ignition circuit.
Placing the switch in the CRANK ONLY position
bypasses the throtile microswitch to complete the
starting and ignition circuit. Leaving the throttle in
OFF prevents fuel flow to the engine. The CRANK
ONLY position is for engine restarts in flight. By
using CRANK ONLY, the ignition circuit operates
prior to the introduction of fuel into the combustion
chamber. Refer to ENGINE RESTART IN FLIGHT
in Section IIL

STARTER OVER-PRESSURE PROTECTION.

Although the starter is designed to withstand some
excess pressure, a safety device guards against danger-
ously high pressures. The pressure-relief device is an
integral part of the breech consisting of a blowout
disc which ruptures at approximately 1V5 times nor-
mal operating pressure. When the disc shears, the gas
bypasses the starter turbine wheel and flows into the
turbine ducting, and the indicator pin is released,
detonating the sheared disc. The excessive pressure
is then vented out the exhaust port. During a blow-
out disc rupture, little or no rpm indication appears
on the tachometer, As a result of a blowout disc rup-
ture an engine cannot be started.

OIL SYSTEM.

Each engine has an automatic integral oil system cowu
sisting of an oil tank, an oil pump assembly, and self-
contained plumbing. An oil tank is on the upper left
side of each engine compressor section. Oil from the
tank is delivered to the pump assembly which con-
sists of one pressure pump, a scavenger pump, and
two oil metering pumps. A circulating oil system is
used for the front bearing and accessory drives and a
total-loss system for the center and rear bearing. The

Section |
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Figure 1-13

oil tanks do not have dip sticks. The oil tanks should
be checked immediately following engine shut-down
and serviced at that time. The servicing diagram (fig-
ure 1-37) lists the oil grades and specifications. For
oil capacities see figure 1-13. For operating oil pres-
sure refer to figure 5-1. Oil consumption will nor-
mally run about one quart per hour. Although the
oil system supplies oil during inverted flight, sudden
negative G maneuvers may cause the oil pressure drop
to very low values and several seconds may be re-
quired to recover normal pressures. For oil pressure
failure procedure, refer to Section III.

AIRPLANE FUEL SYSTEM.

The airplane has four internal fuel tanks (figure 1-14),
two in the fuselage and one in each wing. In addition
wing-tip tanks supplement the normal fuel supply.
The tip tanks are held on the wing by explosive
bolts that explode to jettison the tanks in an emer-
gency. If required, a ferry tank may be installed on
the bomb door to carry additional fuel. The fuel sys-
tem consists of fuel booster pumps, shut-off valves, a
transfer valve, and a fuel-level shut-off valve. The
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AIRPLANE FUEL SYSTEM

Figure 1-14 (Sheet 2 of 2)
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FUEL QUANTITY

IN U.S. GALLONS
DATA AND POUNDS

T.0. 1B-57C-1

TOTAL FUEL
CONSTRUCTION

TRAPPED FUEL USABLE FUEL*

POUNDS

GALLONS
SPLINTER PROOF
NO. 1 FUS TANK SELF-SEALING 6?’60

FLEXIBLE

NO. 2 FUS TANK | o\ SELF.SEALING

R WING TANK

L WING TANK

R TIP TANK

L TIP TANK METAL (ALU)

BOMB
DOOR FERRY

GALLONS POUNDS || GALLONS POUNDS

188.5

FLEXIBLE
FLEXIBLE
NON.SELF-SEALING - e

3575
I

|| 715 “ 3,434 ‘ 22,321

NOTE: NO EXPANSION SPACE IS PROVIDED AS EXPANSION SPACE IS ABOVE THE VENT OUTLET,

THEREFORE,

ANY EXPANSION WOULD DRAIN THROUGH THE VENT OUTLET. THE ABOVE

FIGURES ARE FOR GROUND (STATIC) POSITION 0.9° NOSE UP.

*THESE QUANTITIES REPRESENT THE FUEL WHICH CAN ACTUALLY BE USED. QUANTITIES SHOWN
ON THE FUEL CONTROL PANEL ARE SLIGHTLY LOWER TO AFFORD A SAFETY FACTOR.

ONE GALLON OF JP-4 FUEL IS EQUAL TO 6.5 LBS.

"DATA BASIS FLIGHT TEST AS OF 9-30-55

12145 A

Figure 1-15

knobs and switches on the fuel control panel contro!
the fuel system. The fuselage lines and components
are arranged for minimum vulnerability. The exter-
nal tanks have boost pumps at their outlets, The fuel
transfer and bypass valve knob on the fuel control
panel controls the No. 1 fuselage tank boost pumps.
The No. 2 fuselage tank and wing tank boost pumps
operate when their respective tank is selected. The
tip tanks transfer fuel by means of compressed air
from the engine compressor. Compressed air is sup-
plied continuously when the engines are running.
The pressure and the tip tank is controlled by a pres-
sure-setting check valve. If the pressure in the tanks
exceeds five psi, the air is discharged overboard
through a relief valve. Motor-operated shut-off valves,
located throughout the system, control fuel flow from
the tanks to the engines. During normal opera-
tion of the fuel system, fuel flows from the No. 2 fuse-
lage rank, the wing tanks, and the tip tanks through
the auxiliary manifold (collector) to the No. 1 fuse-

1-20

lage tank and then through the main manifold (col-
lector) to the engines. If necessary, the No. 1 fuselage
tank may be bypassed and fuel transferred from any
tank directly to the engines.

A fuel-level shut-off valve in the No. 1 fuselage tank
mechanically closes the tank inler line from other
tanks when fuel in the tank reaches a near full level.
When fuel is transferred to the No. 1 fuselage tank
the replenishment rate is sufficient to keep the No. 1
fuselage tank at least three-quarters full at all times
during transfer. See FUEL MANAGEMENT in Sec-
tion VII. There is a schematic flow diagram of the
fuel system on the fuel control panel. The power to
operate and control the system comes from the pilot’s
28-volt d-c circuit breaker bus and the generator bus.
There is a fuel-quantity indicator for each internal
fuel tank. The tip tanks contain a low-level warning
system. Each tank except the ferry tank has an access
for ground refueling. Tank quantities are shown in
figure 1-15.

Revised 1 February 1957
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AIRPLANE FUEL SYSTEM.
(GROUPS E and F AIRPLANES)

The removal of the No. 1 fuselage tank boost pump
indicator light from Group E airplanes and the instal-
lation of the No. 1 fuselage tank low-level warning
light on Group F airplanes comprises the only dif-
ference between Groups E and F airplanes. See figure
1-16 for panel layout.

FUEL SPECIFICATION.

Fuel specifications and grades, and fuel tank filler
points are shown on the servicing diagram (figure
1-36).

FUEL CONTROLS. (See figure 1-16.)

NO. 1 FUSELAGE TANK BOOST PUMP
INDICATOR LIGHT. (GROUP E AIRPLANES)

The red indicator light for the No. 1 fuselage tank
booster pumps goes on when both No. 1 fuselage
tank boost pumps fail. The indicator light goes
on when the transfer and bypass valve knob is in

FUEL
CONTROL

LEFT WING TANK

NO. 1 FUSELAGE TANK BOOSTER NO.
PUMP FAILURE LIGHT (GROUP E AIRPLANES)
NO. 1 FUSELAGE TANK LOW-LEVEL
WARNING LIGHT (GROUP F AIRPLANES)

1B-57C-1

LOW FUEL PRESSURE
WARNING LIGHT

TIP TANK  NO. 1 ENGINE NO. 2 ENGINE
LOW LEVEL  VALVE SWITCH VALVE SWITCH
/ARNING LIGHT

AND TIP TANK SELECTOR

1 FUSELAGE TANK TRANSFER
AND BYPASS SELECTOR SWITCH

Section |

the bypass position, when the No. 1 fuselage tank
boost pump circuit breakers are in OFF, or when
electrical malfunction causes both remote circuit
breakers (power control for boost pumps and light
relays) to trip off. The 28-volt d-c distribution bus
supplies power to operate the indicator light and test
circuits.

NO. 1 FUSELAGE TANK LOW-LEVEL WARNING

LIGHT. (GROUP F AIRPLANES)
A red low-level warning light on the fuel control
panel goes on when fuel quantity in the No. 1
fuselage tank decreases below 940 gallons (6100
pounds). The 28-volt distribution bus supplies the
power to operate the warning and press-to-test circuits.

ENGINE VALVE SWITCHES.

An engine valve switch controls the fuel flow to each
engine. Switch markings are ON (up) and OFF
(down). Placing the switches in ON opens the engine
fuel shut-off valves. Placing the switches in OFF
closes the engine fuel shut-off valves. The 28-volt d-c
pilot’s circuit breaker bus supplies power through a
5-ampere circuit breaker to operate the shut-off valves.

TIP TANK
LOW LEVEL
WARNING LIGHT

NO. 2 FUSELAGE
TANK SELECTOR

RIGHT WING TANK
AND TIP TANK SELECTOR

12147A

Figure 1-16
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FUEL TRANSFER AND BYPASS VALVE KNOB.
The fuel transfer and bypass valve directs fuel flow
to the No. 1 fuselage tank or through the bypass line
to the engines. Aligning the knob for flow to No. 1

tank directs all fuel to the No. 1 fuselage tank and.

turns on the No. 1 fuselage tank boost pumps., Align-
ing the knob to the bypass positions turns off the No.
1 fuselage tank boost pumps, closes the valves to the
No. 1 fuselage tank, and directs all fuel through the
bypass line to the engines. Before the knob can be
turned to a desired position, a pull is necessary to
disengage the knob from detents.

FUEL PRESSURE WARNING LIGHT.
The red fuel pressure warning light indicates a reduc-

Section |

tion of fuel pressure in the main fuel manifold. When
the pressure drops to 8.5 (+1.5 —0) psi, a pressure-
sensing device causes the warning light to go on.
A PRESS-TO-TEST circuit tests lamp operation.
Power to operate the light is supplied by the 28-volt
d-c distribution bus.

NO. 2 FUSELAGE TANK KNOB.

The No. 2 fuselage tank knob controls the operation
of the fuel shut-off valve and the two boost pumps
for the No. 2 fuselage tank. With the knob in the
flow position, the shut-off valve opens and the boost
pumps operate to supply fuel to the auxiliary mani-
fold. With the knob in OFF, the boost pumps are
de-energized and the shut-off valve is closed.

Revised 1 February 1957
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WING-TANK—TIP-TANK KNOBS.

Placing the left-wing-tank—left-tip-tank knob in line
with the left-tip-tank flow lines opens a valve that
permits fuel to flow to the auxiliary manifold. When

the knob is in this position, the wing-tank shut-off

valve is closed and its boost pump is inoperative.
Placing the knob in line with the left-wing-tank flow
lines opens the left-wing-tank shut-off valve, energizes
the tank boost pump and pumps fuel into the auxili-
ary manifold. With the knob in this position the left-
tip-tank shut-off valve is closed. With the switch in
OFF, both shut-off valves are closed and the boost
pump is inoperative. The right-wing-tank—right-tip-
tank knob selects fuel from the right-tank and wing-
tip tanks in the same manner as the left-wing—left-
tip-tank knob.

TIP TANK LOW-LEVEL INDICATOR LIGHTS.
Two amber tip-tank low-level indicator lights, one for
each tip tank, are on the fuel control panel. (See fig-
ure 1-16.) The fuel quantity gage does not indicate
tip tank fuel quantity. The only indication of tip
tank fuel quantity is the low-level indicator light that
goes on when the fuel quantity is below 195 pounds
(30 gallons). The lights have a press-to-test circuit
for testing lamp operation. Power for the light comes
from the 28-volt d-c distribution bus.

Note
The tip-tank low-level indicator lights may
come on during rapid descent or during
negative G maneuvers. After a few seconds
of level flight, the indicator lights will go
out.

TIP TANK JETTISON SWITCH.

Detonators explode the explosive bolts which secure
the tip tanks to the wings to jettison the tip tanks.
The guarded TIP TANK JETTISON switch controls
tip tank jettisoning. Switch markings are TIP TANKS
ONLY, NORMAL, and OFF. The switch is spring-
loaded from TIP TANKS ONLY to NORMAL. The
switch is on the pilot’s left mbin control panel (fig-
ure 1-28). Placing the switch in the momentary
TIP TANKS ONLY position fires the explosive bolts
and releases both tip tanks simultaneously. Depressing
the master jettison switch, when the tip tank jettison
switch is at NORMAL, causes the tip ranks to jettison.
See MASTER JETTISON SWITCH in Section IV.
Electrical power for firing the detonators comes from
the 28-volt d-c distribution bus. A resistor is installed
in series with each detonator to prevent a short in any
one detonator from affecting the other detonators.

FUEL QUANTITY INDICATORS.
The fuel quantity indicators (figures 1-5 and 1-6), on
each crew member’s main instrument panel, is a capaci-

1-22

T.0. 1B-57C-1

tance-type fuel gage which indicates the fuel quantity
in each internal fuel tank individually or the total of
all the internal tanks. The gages do not indicate the
quantity of fuel in the tip tank. The indicators reflect
the fuel quantity in pounds compensated for tempera-
ture, density, and airplane attitude so that the indica-
tion is a true indication of fuel quantity. The fuel
quantity indicators show the quantity of fuel in the
tank selected by the fuel quantity selector switch at
the pilot’s station. The indicator can be checked for
sticking with the fuel quantity test switches. Power
for the indicator comes from the No. 1 inverter.

FUEL QUANTITY SELECTOR SWITCH.

The fuel quantity selector switch (figure 1-4), on the
pilot’s right horizontal console selects the tank or
tanks whose fuel quantity is to appear on the fuel
quantity indicators. By positioning the switch, the
quantity of fuel in any internal tank or the total fuel
in all the internal tanks is shown on the indicators.
Power for the switch comes from the No. 1 inverter.

FUEL QUANTITY TEST SWITCHES.

The fuel quantity test switch, on the pilot’s and in-
structor-pilot’s main instrument panels, are of the
momentary type and check any sticking condition
of the fuel quantity indicators. (See figure 1-5.)
Pressing the test switch causes the respective indicator
pointer to rotate counterclockwise and thus relieve
any sticking condition.

Note

The fuel quantity test switches act slowly
and must be held in FUEL QTY TEST for
a few moments to insure relieving any stick-
ing condition.

FERRY TANK FILL SWITCH.

The ferry tank fill switch (figure 1-4) is on the pilot’s
right console. Switch markings are FILL VALVE
OPEN and CLOSE. Placing the No, 2 fuselage tank
selector knob to flow and the fill valve switch to
OPEN turns on the No. 2 fuselage tank boost pumps
and opens the fill valve, allowing fuel to be pumped
from the No. 2 fuselage tank into the ferry tank.
The 28-volt d-c¢ pilot’s circuit breaker bus supplies
the power to operate the fill valve.

FERRY TANK BOOST PUMP SWITCH.

The ferry tank boost pump switch (figure 1-4) is
on the pilot’s right console. Switch markings are
PUMP and OFF. Placing the switch in PUMP turns
on the ferry tank boost pump; thereby, pumping fuel .
from the ferry tank into the auxiliary fuel manifold.
The 28-volt d-c pilot’s circuit breaker bus supplies the
power to operate the boost pump.

Revised 1 February 1957
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FERRY TANK FUEL LOW LEVEL INDICATOR
LIGHT.

An amber PRESS-TO-TEST indicator light (figure
1-4) on the pilot’s right console illuminates when the
remaining fuel in the ferry tank reaches 65 pounds.
Placing the ferry tank boost pump switch in OFF
turns the low-level indicator light off. The 28-volt
d-c pilot’s circuit breaker bus supplies the power to
operate the indicator light.

FUEL TANK VENT SYSTEM.

The fuel rank vent system maintains a regulated pres-
sure within the fuel tanks to discharge combustible
fuel vapors overboard and relieve excessive pressure
within the tanks. When the difference between fuel
tank pressure and ambient pressure reaches 0.5 psi, the
corresponding vent-regulating valve opens and ex-
hausts the vent pressure overboard through the vent
masts. When the fuel tank pressure drops below 0.4
psi, the vent-regulating valve closes. The vent system
services the fuselage tanks, the wing tanks, and the
bomb door ferry tank when installed, The fuel tank
vent system is electrically operated and automatically
controlled whenever the fuel vent circuit breakers, on
the pilot’s circuit breaker panel, are pushed in. Power
for the system comes from the 28-volt d-c pilot’s cir-
cuit breaker bus.

Note

Venting of the fuel from the wing vent mast
when the wing tanks are full is quite com-
mon during the early stages of flight.

FUEL PURGE SYSTEM.

The fuel purge system adds nitrogen to the fuel tanks
to keep the vapor concentration below a combustible
level. The system is normally used for combat mis-
sions as a safety measure to forestall explosions or
fire hazards in the fuel tanks in the event they should
be damaged. The operation of the system is automatic
and requires no further action by the pilot after the
initial actuation. The system services all the tanks
except the tip tanks and the ferry tank. Power to
operate the system comes from the 28-volt d-c dis-
tribution bus.

FUEL PURGE SWITCH.

The fuel purge system is controlled by the fuel purge
switch on the fuel control panel (figure 1-16). Placing
the switch in FUEL PURGE prior to take-off allows
nitrogen to flow into the fuel tanks as fuel is con-
sumed. Power to control the system comes from the
28-volt d-c distribution bus.

Section -I

FUEL PURGE DISCHARGE INDICATOR.

Three overboard discharge indicators containing red
discs are mounted in the fuselage skin just forward
of the bomb bay on the right side. When the pressure
in the nitrogen cylinders becomes excessive, the nitro-
gen discharges overboard. The absence of the red
discs in the discharge indicators shows that the nitro-
gen has discharged.

ENGINE INSTRUMENTS.
OIL PRESSURE INDICATORS.

The oil pressure indicators (figures 1-5 and 1-6) on
the pilot’s and instructor-pilot’s main instrument
panels indicate the oil pressure delivered from the
oil pumps. Pressure transmitters electrically transmit
pressure information to the indicator. The 28-volt a-c
bus supplies power through a l-ampere fuse to ener-
gize the circuit.

FUEL FLOW INDICATOR.

The fuel-flow indicators (figure 1-5), one for each
engine, indicate fuel consumption in pounds per hour.
A flow-measuring device in the fuel line between the
fuel control unit and the flow dividers has a trans-
mitter that operates the fuel-flow indicator on the
pilot’s main instrument panel. Errors in density due
to changes in altitude and temperature are negligible.
The power to operate the circuit comes from the 28-
volt a-c bus through a l-ampere fuse.

TACHOMETER.

Engine-driven tachometer generators electrically trans-
mit the percentage of engine rpm to their respective
tachometer. (See figures 1-5 and 1-6.) The indi-
cators are on both crew members main instrument
panels. The tachometer circuits operates independ-
ently of the airplane’s electrical system.

EXHAUST TEMPERATURE INDICATOR.

Two exhaust gas temperature indicators (one for each
engine) are on each crew members main instrument
panels. (See figures 1-5 and 1-6.) Four thermo-
couples connected in parallel around the tail pipe
transmit an average exhaust gas temperature to the
indicators. Temperature readings are in degrees cen-
trigrade. The temperature indicator circuits operate
independently of the airplane’s electrical system.

ELECTRICAL SYSTEM.

A 24-volt 36-ampere-hour battery and four engine-
driven 300-ampere 28-volt generators supply the elec-
trical power to operate the airplane’s electrical equip-
ment. (See figure 1-17.) Each engine drives two gen-
erators. For starting or ground service, an external
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power source can be connected to the syscem through
an external power receptacle. Four inverters supply
the power to operate the equipment requiring alter-
nating current. The battery and main (No. 1) inverter
are in the forward area of the fuselage center section.
The electrical distribution center, below and to the
left of the pilot, contains various power busses, relay
panels, and fuse panels. The lefr electrical access com-
partment, in the lower lefc area of the nose section
aft of the pressure bulkhead, contains the No. 2 in-
verter, the standby imstrument inverter, the battery
bus, and various relays and fuses. The right electrical
access compartment, in the lower right area of the
nose section aft of the pressure bulkhead, contains che
normal instrument inverter, generator control panels,
the external power receptacle, various relays, and
fuses. A kit on the pilot’s right console contains spare
lamps. The right equipment compartment contains
spare lamps and fuses. Circuit breaker panels are on
the pilor’s right and left vertical consoles and on the
instructor-pilot’s left console.

D-C POWER SYSTEM,

The d-¢ power system is a 28-volt multiple distribu-
tion systern using the airplane’s scructure for ground
return. Its design permits single or parallel generator
operation, Energizing the generator bus also ener-
gizes the distribution, the pilot’s circunit breaker, the
d-¢ radio, the armameat, and the battery busses. The
battery bus supplies power from the battery o the
emergency circuits in the event of generator failure,
Circuit breakers and fuses protect the bus supply lines
and individual circuits,

BATTERY.

The battery is in the left forward section of the cen-
ter fuselage, Battery rating is 36-ampere hours at 24
volts. The barttery connects directly to the battery bus
and energizes the bus at all times. The battery bus
voltage reading appears on the volemeter when the
voltmeter selector switch is placed in BATT BUS,
A battery vent system allows boiling electrolyte to
overflow into a jar in the battery compartment.

BATTERY SWITCH.

The battery switch, on che generator control panel
{(figare 1-19), is a three.position switch marked OFF
{center position), and BATTERY (up pasition), The
third pesition has no markings or function. The bat-
tery switch controls a battery comtactor relay incor-
porated in the circuit between the battery bus and
the 28-volt d< generator bus, Placing the switch in
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BATTERY closes the battery contactor, completing
the circuit betweea the battery bus and the generator
bus.

Notfe

Closing the battery contactor requires a mini-
mum battery voltage of 18 volts at one am-
pere, The battery contactor remains closed
until battery voltage drops below seven volrs.

The generators then energize the generator bus and
the barttery bus, Also, with the generators inoperative
and the battery switch in BATTERY, the battery ener-
gizes the 28-volt d-c system,

EXTERNAL POWER RECEPTACLE.

The external power recepracle in the right electrical
access compartment (figure 1-18) connects to the gen-
erator bus. An indication of voltage output of the
external power source appears on the voltmeter when
the voltage selector swirch is in the DISTR BUS
position,

GENERATOR REGULATOR PANELS.

Four generators regnlator panels, two in the right
electrical access compartment and two in the equip-
ment compartment, regulate and protect the 28-volt
d-¢ electrical system, The panels contain the various
circuit breakers, fuses, and relays to regulate the sys-
tem voltage, to control the load division between
generators, and to prevent reverse current flow,

GENERATOR CONTROL PANEL.
GENERATOR CONTROIL SWITCHES.

The four generator control switches are on the gen-
erator control panel. (See figure 1-19.) Each switch
is marked ON, OFF, and RESET, If the engine is
operating and the generator voltage is approximately
28-volts, placing a generator switch in ON connects
the generator to the generator bus and then to the
battery, provided the battery switch is in BATTERY.
Incorporared in the circuit between the generator and
the generator bus is a reverse current relay. This refay
prevents battery power from energizing the generator
when the generator voltage is lower than the battery
voltage. The generator field excitation circuit incor-
porates a trip relay (circuit breaker) which protects
the circuit against overvoltage and shorting. Placing
the generator switch in RESET closes the trip relay.
If, npon placing the generator control switch in ON,
there is no indication on the generator loadmeter,
hold the switch in RESET momentarily and then re-
turn the switch to ON.
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EXTERNAL POWER RECEPTACLE

S =2

Figure 1-18

GENERATOR INDICATOR LIGHTS.

The generator indicator lights are on the generator
control panel. The lights illuminate whenever the
generators are inoperative or whenever generator volt-
age drops below battery voltage.

GENERATOR LOADMETERS.

The generator loadmeters are on the generator control
panel. The loadmeters measure the direct-current load
of their respective generators. The loadmeter scale is
from —0.1 to 1.25. When a generator delivers its
maximum rating of 300 amperes, the loadmeter indi-
cates 1.0 (100 percent). Loadmeters interpret the elec-
trical load as a decimal part of the rated capacity.
Thus, the pilot may determine whether a generator
carries its share of the load.

VOLTMETER.

The d-c voltmeter is on the generator control panel.
Voltmeter calibration is in increments of 1 volt with
a range from 0 to 30 volts.

VOLTMETER SELECTOR SWITCH.

The voltage of a generator or a bus appears on the
voltmeter when the voltmeter selector switch is turned
to one of the following positions: RAD BUS, BAT
BUS, DISTR BUS, GEN 1L, GEN 1R, GEN 2L, GEN
2R. A single voltmeter on the generator control panel
indicates the voltage for all switch positions.

A-C POWER SYSTEM.

The a-c power for the airplane originates from four
inverters: a 2500 VA (No. 1 main) inverter, a 2500
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Figure 1-20

VA (No. 2 main) inverter, a 500 VA normal instru-
ment inverter, and a 250 VA standby instrument
inverter. The a-c power distribution system consists
of two 115-volt single-phase a-c busses, two 115-volt
three-phase a-c busses, one 28-volt single-phase a-c
bus, and two 115-volt single-phase a-c radio busses.
The radio busses are in the radio junction box and all
other busses are in the electrical distribution center.
The No. 1 inverter (2500 VA) energizes the 115-volt
single phase bus. This bus in turn supplies power to
the No. 1 radio bus, the fuel quantity indicating
system, the 28-volt single-phase bus, the windshield
anti-icing system, and the cabin temperature control
system. The 115-volt bus energizes the 28-volt bus
through a 28-volt step-down transformer. The 28-volt
bus supplies power for fuel flow and oil pressure
indication. The No. 1 radio bus supplies a-c power
to various electronic equipment. The No, 2 inverter
(2500 VA) energizes the No. 2 radio bus and the No.

2 radio bus supplies power to the IFF radar circuit.
The normal instrument or standby inverters energize
the 115-volt three-phase a-c busses through a transfer
relay. These busses supply power to the gyro compass,
the flight attitude indicator, and the inverter failure
indicator relay circuits.

NO. 1 AND NO. 2 INVERTER SWITCHES.

The No. 1 and No. 2 inverter switches (figure 1-20)
on the inverter control panel control their respective
inverters. Placing the switches in the up (ON) posi-
tion closes a relay in the inverters. The closed relay
allows power from the 28-volt d-c generator bus to
operate the inverter. The No. 1 inverter energizes
the No. 1 a-c 115-volt single-phase bus and the No. 2
115-volt single-phase bus and the No. 2 115-volt sin-
gle-phase radio bus.
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INSTRUMENT INYERTER SWITCH.

The instrument inverter switch (figure 1-20) on the
inverter control panel controls the normal and standby
instrument inverters. Placing the switch in NORMAL
closes a relay in the inverter, The closed relay allows
power from the 28-volt d-c pilot’s circuit breaker bus
to operate the normal instrument inverter. The in-
verter energizes the three-phase 115-volt a-c busses.
Placing the switch in STANDBY closes a relay in
the inverter allowing power from the 28-volt battery
bus to operate the standby instrument inverter. The
standby instrument inverter energizes the three-phase
115-volt a-c busses.

INVERTER FAILURE INDICATOR LIGHTS.

The inverter control panel contains the No. 1, No. 2,
and instrument inverter failure lights. The lights
illuminate whenever the respective inverters are in-
operative or whenever the output drops below 90
volts. The 28-volt battery bus supplies power to oper-
ate the lights.

HYDRAULIC SYSTEM.

The hydraulic system (figure 1-21) supplies the hy-
draulic pressure necessary to operate the landing gear,
landing gear doors, wing flaps, wheel brakes, canopy
and canopy latches, wing and fuselage dive brakes,
gun purge doors, and the bomb door. During engine
operation, the power to pressurize the hydraulic sys-
tem comes from independently operating pumps (one
for each engine) which draw fluid from a single
reservoir in the right inner wing and transmit hy-
draulic pressure through pressure lines to the various
actuating cylinders. Fluid from the return side of the
actuating cylinders replenishes the fluid in the reser-
voir. Compressed air from the engines pressurizes the
reservoir to assure a supply of fluid to the engine-
driven pumps. A reserve supply of hydraulic fluid
remains in the reservoir for emergency use. A relief
valve limits system pressure to 3000 (-+100 —0) psi.
The main accumulator is attached to the basic supply
line, and an additional accumulator, smaller in volume
than the main accumulator, is isolated from the system
and retains pressure for emergency brake operation.
Electrically controlled selector valves direct pressure
to the up, close, or retract side of the actuating cylin-
ders or to the down, open, or extend side of the
cylinders, depending upon the position of the controls.
Pressure exists in the actuaring cylinders at all times
during hydraulic pump operation, since the selector
valves have no neutral position. A manually operated
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valve in the right wheel well bypasses hydraulic fluid,
allowing the right main gear door to be closed during
bomb loading. A bomb door shut-off valve in the
bomb bay prohibits bomb door operation while the
airplane is on the ground. The valve is manually
operated and must be opened before flight. A ground
shut-off valve isolates the pilot’s hand pump from the
system. Emergency provisions within the hydraulic
system are fuses, check valves, wheel brake accumu-
lator, and a duplicate pressure circuit from the pilot’s
hand pump for landing gear and bomb door opera-
tion. There are two hydraulic pressure gages,

HYDRAULIC HAND PUMP.

The hydraulic hand pump, at the left side of the
pilot’s seat, is used for emergency in-flight operation
of the bomb door and landing gear and for ground
operation by the ground crew. (See figure 1-22.) In
rare cases, the hand pump may also be used for other
sub-circuits in the system as described under BRAKE
SYSTEM FAILURE in Section III. The hand pump
obtains fluid directly from the reservoir. A branch
line connects the hand pump to the main system
through a ground shut-off valve. An emergency branch
line connects the hand pump to the landing gear con-
trol valve and then to the bomb door supply line.
With the landing gear lever in UP, the emergency
section of the control valve is connected to the emer-
gency pressure line routed to the homb door control
valve. Approximately 30 to 50 strokes on the hand
pump are necessary to open the bomb door, and 100
to 150 strokes or two to three minutes of steady pump-
ing are needed to extend the landing gear. There is
very light resistance when the gear is being pumped
down.

EXTERNAL HYDRAULIC HAND PUMP,

The external hydraulic hand pump (figure 1-23) is in
the lefr electrical access compartment. The external
hand pump uses the same supply line as the internal
hand pump, but the pressure line goes directly to the
main system pressure line. The external hand pump
operates all of the airplane’s hydraulic sub-circuits,
depending upon the position of the various hydraulic
sub-circuit selector valves. The canopy switch is ad-
jacent to the pump. Actuation of the canopy switch
positions a valve allowing the operation of the pump
to raise the canopy.

GROUND SHUT-OFF VALVE.

The ground shut-off valve is to the left of the pilot’s
seat on the compartment floor. This valve is man-
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ually operated and is safety-wired closed for flight.
The shut-off valve is used to connect the hydraulic
hand pump into the common pressure line so that
pressure in the line may be built up for ground oper-
ation of the various sub-circuits. In the event of
extreme emergencies, the pilot may open the valve
and use the hand pump to put pressure on the hydrau-
lic system while in flight as described under BRAKE
SYSTEM FAILURE in Section III.

HYDRAULIC SYSTEM PRESSURE GAGE.

A gage (figure 1-3) on the pilot’s left console indi-
cates the pressure in the common line of the hydraulic
system. The indicating system consists of the gage
and a pressure transmitter. If the engines are run-
ning, the gage should reflect readings which fall
within the instrument range markings given in Sec-
tion V.

FLIGHT CONTROL SYSTEMS.

The ailerons, elevator, rudder, and throttles control
the airplane in flight, (See figure 1-24.) These pri-
mary controls receive assistance from the trim devices
and the variable-incidence stabilizer. Additional con-
trols in the form of high-drag devices are the flaps
and dive brakes. The conventional elevator, rudder,
and ailerons have unique mechanisms which relieve
the pilot of heavy control loads. At high speeds,
these mechanisms also prohibit excessive loads on the
airplane’s structure by indirectly restricting the travel
of control surfaces, Rotation of the control wheel or
movement of the rudder pedals, or longitudinal move-
ment of the control column moves push rods to actu-
ate the spring tabs which position the control sur-
faces. On the ground and at low speeds, the push rods
directly deflect the control surfaces, but as airspeed
increases, the resulting load on the control surfaces
resists the action of the push rod. The torque-tube
in the rorque-tube and blowback-rod assembly twists
to absorb the movement of the push rod. Twisting of
the torque tube rotates the blow-back rod which de-
flects a spring tab. The spring tabs on the trailing
edge of both ailerons, the rudder, and the port eleva-
tor give the elevator the effect of having a small
aileron on the aileron or a small elevator on the
elevator. The reaction resulting from moving the
spring tabs into the airstream forces (flies) the surface
to another position. The spring tabs operated by the
torque-tube-and-blowback-rod assembly are powerful
aerodynamic devices which reduce pilot effort and still
maintain conventional control feel at all airspeeds.
The displacement of the control surface is directly
proportional to the displacement of the tab; however,
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the blowback rod, acting as a torsion spring, restricts
tab movement. At high speeds, a large tab angle
imposes high air loads on the tab, causing the blow-
back rod to twist in the opposite direction to the
torque tube. This increases the control load felt by
the pilot, thereby utilizing the pilot’s strength as a
limiting factor to control surface movement.

CONTROL LOCKS.

External surface control locks placed on the elevator,
rudder and ailerons are the only means of locking the
controls. The control column has a stowage rod which
holds the control column out of the way while enter-
ing or leaving the cabin but does not lock the controls.

TRIM SYSTEM.

Each flight control system has a different method of
trimming. The wvariable-incidence stabilizer acts as
elevator trim by raising and lowering the trailing edge
of the horizontal stabilizer. Trimming the aileron
varies the elongation of a spring (adding bias) at the
base of the control column. In effect, this shifts the
neutral position of the control wheel. Actuating the
rudder trim switch operates an actuator in the vertical
stabilizer. This actuator rotates the blowback rod
which moves the combination spring tab-trim tab.

AILERON CONTROL SYSTEM.

Mechanical linkages connect the control wheel to
torque-tube-and-blowback-rod assemblies in each ailer-
on. One end of the torque tube anchors to the aileron
spar. Rotation of the control wheel causes the other
end of the torque tube to twist. The blowback rod,
inside the torque tube and bolted to its free end, turns
as the tube twists, thereby deflecting the spring tab.
The aerodynamic force on the spring tab moves the
aileron,

RUDDER CONTROL SYSTEM.

The rudder pedals connect to the torque-tube-and-
blowback-rod assembly inside the leading edge of the
rudder. Movement of the pedals operates the rudder
in the same manner that the control wheel operates
the ailerons,

ELEVATOR CONTROL ‘SYSTEM.
(GROUP C AIRPLANES) |

A common shaft joins the right and left elevator con-
trol surfaces, causing the surfaces to move simultan-
eously. Longitudinal movement of the control column
deflects a spring tab to move the elevator. The eleva-
tor spring tab is identical in operation to the aileron
spring tab. A balance tab on the trailing edge of the
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right elevator control surface aids the spring tab for
elevator operation. The tab does not connect to any
controls but operates solely as a function of elevator
movement to further reduce pilot effort in the opera-
tion of the controls.

ELEVATOR CONTROL SYSTEM.
(GROUP D AIRPLANES)

Installation of the elevator bungee and a more power-
ful torque tube and blow-back assembly in the left
elevator comprise the only difference in the elevator
systems between Groups C and D airplanes. Opera-
tion of the elevator system bungee is automatic and
only requires that the pilot be alert for the slight for-
ward movement of the control column when the bun-
gee actuates. Whenever the flaps are lowered, the flap
system electrical circuit energizes the elevator system
bungee which causes the bungee to apply a 25 pound
push force (airplane nose down) to the elevator sys-
tem to compensate for the airplane nose up attitude
resulting from the lowering of the flaps. Replace-
ment of the left elevator torque tube and blow-back
rod assembly with a more powerful torque tube and
blow-back rod assembly improves the maneuverability
of the airplane because of the reduction of stick forces
required to pull G’s at lower altitudes.

CONTROL WHEELS AND COLUMNS.

The control wheels and columns control the move-
ment of the ailerons and elevator. The control wheels
have a normal trim switch, a bomb-release button, and
a gun trigger on both right handgrips. Both left
grips have a microphone switch and a roger switch
(used with the AN/APW-11A).

AILERON-HORIZONTAL STABILIZER NORMAL
TRIM SWITCHES.

There is a five-position npormal trim switch (figure
1-25) on the right handgrip of each crew members
control wheel. Each switch is spring-loaded to the
center (off) position. Moving the switch to the
lefc (left wing down) or to the right (right wing
down) causes the trim actuator to elongate a spring
at the base of the forward control column. This shifts
the neutral (no-load) position of the control wheel
down, thereby trimming the ailerons. Actuating the
switch either forward (nose down) or aft (nose up)
energizes the horizontal stabilizer actuator. The up-
and-down movement of the trailing edge of the hori-
zontal stabilizer gives the desired elevator trim. The
stabilizer actuator has two speeds of travel. On group
C airplanes only, during flight with the gear up, the
stabilizer actuator operates at 60 to 70 percent of full
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speed. The actuator operates at full speed during
trimming of the stabilizer with gear down. The trim
switch on the aft control wheel is the master control
and its operation overrides the pilot’s trim switch.

Note
The aileron trim system is inoperative when
the horizontal stabilizer override switch is in
the ALT position.

On group C airplanes only, both normal trim switches
are inoperative when the pilot’s horizontal stabilizer
override switch is in ALT. The d-c power to operate
the aileron and stabilizer actuators is from the 28-volt
d-c generator, distribution, and pilot's circuit breaker
busses.

HORIZONTAL STABILIZER OVERRIDE
SWITCHES. (GROUP C AIRPLANES) l

Various trim control emergencies arise from faulty or
sticking trim switches. The use of the pilot’s horizon-
tal stabilizer override switch and the stabilizer emer-
gency control switch affords an alternate method of
adjusting stabilizer trim. The override switch has two
positions, NORM and ALT. (See figure 1-26.) When
the switch is in NORM, the normal trim switch on
the control wheel controls the movement of the hori-
zontal stabilizer. Placing the override switch in ALT
renders the normal trim switch inoperative. The
emergency control switch is spring-loaded to the cen-
ter (off) position. Momentary operation to NOSE UP
or NOSE DOWN adjusts the longitudinal trim in the
same manner that the normal trim switch adjusts the
trim.

HORIZONTAL STABILIZER EMERGENCY
SWITCHES. (GROUP D AIRPLANES)

The horizontal stabilizer emergency switches are on
the pilot’s glare shield and on the instructor pilot’s
insrtument. panel. Switch positions are NORMAL
and EMER OFF. (See figure 1-24A) During all nor-
mal flight conditions, the switches should be in NOR-
MAL. Whenever a stabilizer trim failure occurs,
either horizontal stabilizer emergency switches when
placed in EMER OFF causes the stabilizer actuator
brake to be applied which locks the actuator and
prevents further movement of the stabilizer surface.

STABILIZER POSITION INDICATORS.

(GROUP C AIRPLANES)
The stabilizer position indicators on the pilot’s left
main control panel and instructor pilot's instrument
panel operate continuously when power is on the
28-volt d-c distribution bus. (See figures 1-5 and
1-6.) A device attached to the stabilizer actuator drive
shaft follows the movement of the stabilizer, The
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device electrically operates the indicators to give a
visual indication of the position of the horizontal
stabilizer. The indicator markings range from six
divisions nose down to ten divisions nose up; how-
ever, the travel of the stabilizer and the needle is 2.5
divisions nose down and 1.5 divisions nose up. A
division closely approximartes a degree,

STABILIZER POSITION INDICATOR.
(GROUP D AIRPLANES)

Stabilizer position indicators on the pilot’s canopy
control box and on the instructor pilot’s instrument
panel (figure 1-24B) operate continuously when power
is on the 28-volt distribution bus. A device attached
to the stabilizer actuator drive shaft follows the move-
ment of the horizontal stabilizer. The indicator
pointer shows up and down movement of the
stabilizer in tenths of a degree from 0° to 1.4°. With-
out electrical power or during electrical malfunction
of the indicating system, the indicator pointer moves
to the 3 o’clock position.

T.0. 1B-57C-1

RUDDER TRIM SWITCHES.

The pilot’s rudder trim switch is on the flap and trim
control panel. The instructor-pilot’s rudder trim
switch is on his left horizontal console. (See figure
1-27.) Switch positions are NOSE LEFT and NOSE
RIGHT. Placing the switch in NOSE LEFT or
NOSE RIGHT causes the rudder trim tab actuator
to change rudder trim. The instructor pilot’s rudder
trim switch is the master control switch and overrides
the pilot’s rudder trim switch whenever it is actuated.
The 28-volt d-c pilot’s circuit breaker bus supplies the
power to operate the trim circuits.

RUDDER TRIM INDICATOR LIGHT.

The green rudder trim light on the pilot’s left main
control panel (figure 1-28) illuminates when the
rudder trim tab is within one-eighth of an inch of the
neutral position. However, to supply power to light
the lamp, the rudder trim switch must be moved to
the right or left to close the light circuit. The 28-volt
d-c pilot’s circuit breaker bus supplies the power for
lamp illumination,
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AILERON TRIM INDICATOR LIGHT.

The green aileron trim light on the pilot’s left main
control panel illuminates when the aileron trim tab
is within one-eighth of an inch of the neutral posi-
tion. However, to supply power to light the lamp,
the normal trim switch must be moved to the right
or left to close the light circuit. The 28-volt d-c
pilot’s circuit breaker bus supplies the power for lamp
illuminations.

0verr/'de Switches

Figure 1-26

RUDDER PEDALS AND ADJUSTMENT KNOB.

The rudder pedals are of the conventional type, incor-
porating integral toe-operated brake pedals. Rotating
the adjustment knob between the pedals moves the
pedals fore and aft to adjust for the desired leg length.
(See figure 1-29.)

WING FLAP SYSTEM.

The wing flaps are of the high-drag, low-lift type.
The flap system consists of two inner and two outer
split flaps hinged to the trailing edges of the wings,
a hydraulic actuating cylinder for each flap section,
an electrical control circuit, one control switch, and
two flap-position indicators. The inner flaps are be-
tween the fuselage and the engine nacelle tail cones
and the outer flaps are between the engine nacelle tail
cones and the ailerons. Energizing the electrical con-
trol circuit causes a single control valve to position,
allowing all four flap sections to move up or down
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simultaneously. The flaps have no intermediate posi-
tion. The flaps must not be lowered above 170 knots
IAS. The 28-volt d-c distribution bus supplies the
power to operate the control circuirt.

WING FLAP SWITCH.

The wing flap switch (figure 1-27) is on the pilot’s
flap. and trim control panel aft of the pilot’s throttles.
The switch handle resembles an airfoil section. Switch
markings are UP and DOWN. Placing the switch
UP or DOWN electrically positions the control valve
to allow hydraulic pressure to go to the up or down
sides of the four actuating cylinders of the wing flap
sections. The maximum down travel is 60 degrees.

WING FLAP POSITION INDICATORS.

The wing flap position indicators are on the pilot’s
left main control panel (figure 1-28) and on the
instructor-pilot’s instrument panel. Lowering the flaps
causes microswitches to open the circuit to the indi-
cators and a barber-pole design appears in the indica-
tors. Upon reaching the full down position, the flaps
close microswitches and cause the indicator to show a
miniature flap in the down posirion. Raising the flaps
causes the microswitches to open, and the barber-pole
design again appears on the indicator. When the flaps
are in the full up position, the indicator shows a mini-
ature flap in the up position.

DIVE BRAKE SYSTEM.

The airplane is equipped with wing dive brakes and
fuselage dive brakes to increase drag and reduce air-
speed. (See figure 1-1.) The wing dive brakes are
in a series of fingers in a straight line laterally along
the upper and lower surface of both wings. When
retracted, the wing dive brakes are flush with the
wing surface. The wing dive brakes extend perpen-
dicularly to the wing chord.

The fuselage dive brakes are two flaps on either side
of the aft fuselage. When retracted, the brakes are
flush with the fuselage and hinges at the forward part
of the brakes to allow the brakes to open at the aft
end into the slipstream. Both the wing and fuselage
dive brakes are electrically controlled and hydrau-
lically operated. A switch on the pilot’s inboard
throttle lever controls the operation of the fuselage
brake. The opening and closing of the fuselage dive
brakes open and close microswitches. These micro-
switches control the operation of the wing dive brakes,



T.0. 1B-57C-1

FLAP AND TRIM

CONTROL PANEL

Section |

Figure 1-27

When fully opened, the fuselage brakes operate micro-
switches which cause the wing brakes to extend to the
maximum travel. The initial movement of the fuse-
lage brakes to the close position actuates micro-
switches to cause the wing brakes to retract. The wing
brakes retract in advance of the fuselage brakes. There
are no airspeed limitations for dive brake operation
and actuation of the dive brakes does not cause the
airplane to pitch up or pitch down. The 28-volt d-c
distribution bus supplies the power for dive brakes
control.

DIVE BRAKE SWITCHES.

The dive brake switches (figures 1-3 and 1-7) are
on the pilot’s and instructor-pilot’s inboard throttle

levers. Switch markings are EXTEND and RE-

TRACT. Placing the switch in EXTEND positions a
solenoid valve to allow hydraulic pressure to go to
the extend side of fuselage actuating cylinder. Placing
the switch in RETRACT causes the valve to allow
hydraulic pressure to go to the retract side of the
actuating cylinder. The instructor-pilot’s dive brake
switch overrides the pilot’s dive brake switch regard-
less of the position of the pilot's switch. The fuselage
brakes cannot be stopped in an intermediate position.
Extending the fuselage brakes also extends the wing
brakes.

LANDING GEAR SYSTEM.

The electrically controlled, hydraulically operated tri-
cycle landing gear fully retracts within the wing and
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Figure 1-28

fuselage contours. The main gear retracts inboard
and up into wheel wells inboard of the engine, and
the nose wheel retracts aft and up into the fuselage
nosewheel well. When retracted, the landing gear
is enclosed by fairing doors. Each main gear consists
of an air-oil shock strut with a cantilevered axle, up-
and-down locks, position mircoswitches, an actuating
cylinder, a wheel-and-brake assembly, and a gear-
operated sequence valve. The nose gear consists of
an air-oil shock strut with a self-centering device, dual
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wheels, a drag brace, an actuating cylinder, up-and-
down locks, and gear-position microswitches. Sequence
valves control the order of opening and closing of the
gear and fairing doors. Hydraulic pressure and
mechanical locks retain the gear in the desired posi-
tion. When the airplane’s weight is removed from
the nose wheel strut, the self-centering device aligns
the nose gear for retraction, and when the weight of
the airplane compresses the nose wheel strut approxi-
mately two inches, the wheels are free to caster.
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LANDING GEAR CONTROL LEVER.

A two-position landing gear control lever left of the
landing gear control panel (figure 1-30) electrically
controls gear operation. The lever handle is wheel-
shaped for distinctive identification, and it must be
pulled aft to be disengaged from a detent in either
the UP or DOWN position. When the landing gear
control lever is placed in UP, a microswitch closes a
circuit from the 28-volt d-c distribution bus to the
single-acting -solenoid of the landing gear control
valve. The valve then allows hydraulic pressure to
flow to the actuating cylinders of the gears and then
to the doors in the retract direction. When retraction
is completed, the actuating cylinder remains pressur-
ized as long as the main hydraulic system is pressur-
ized. Should the system pressure fail, the up lock
hooks will hold the gear in the retracted position.
Placing the landing gear control lever in DOWN
causes the solenoid valve to become de-energized, per-
mitting hydraulic pressure to extend the doors, re-
lease the up locks, and extend the gears. Ground lock
pins are provided for safety purposes and must be
inserted before engine shutdown. Normal gear lever
movement requires a force of 5 pounds (= 1 pound).
An additional 25 pounds (= 5 pounds) pressure ap-
plied to the lever enables the pilot to override the
solenoid for emergency gear retraction, Gear exten-
sion opens a nacelle cowl door to permit ground en-
gine cooling. The 28-volt d-c distribution bus supplies
the power to operate the landing gear controls.

EMERGENCY LANDING GEAR DOWN HANDLES.

The pilot’s emergency landing gear down handle is
to the left of the landing gear control lever. The in-
structor-pilot’s down handle is on the aft throttle
quadrant. (See figures 1-3 and 1-7.) Using a handle
enables the pilot or instructor-pilot to position the
landing gear control valve in the down position if
there is an electrical malfunction. Pulling either of
the handles out (approximately 215 inches) mechani-
cally positions the landing gear control valve to the
down position, thereby permitting normal hydraulic
system pressure or hydraulic hand pump pressure to
lower the gear. The forward handle remains in the
out position when pulled. To reset, turn the handle
one quarter turn to the right or left and a spring re-
turns the handle to the normal (in) position. To
retain the aft handle in the out position, twist the
handle to create a friction lock. To reset, twist the
handle to permit the handle to return to the normal
position.
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Figure 1-29

CAUTION

S

The pilot must place the landing
gear lever in the down position
when using the down handle for
emergency gear extension. This
prevents inadvertent retraction of
the gear through resumption of
electrical operation. Without elec-
trical power, the pilot cannot re-
tract the gear; this is important
since the pilot must make a go-
around with the gear down.

LANDING GEAR WARNING HORN.

When the landing gear is in any position other than
down and locked, retarding the throttles below mini-
mum cruising speed (76 = 3 percent rpm) energizes
the landing gear warning horn. Electrical power to
the horn comes from the pilot’s 28-volt d-c circuit
breaker bus through a 5-ampere circuit breaker.

LANDING GEAR WARNING HORN RELEASE.

The warning horn release button (figure 1-3) is aft
of the parking brake lever and below the throttles.
Momentarily depressing the release button silences
the warning horn. Advancing the throttles above
minimum cruise resets the warning horn microswitch.
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LANDING GEAR WARNING LIGHT.

Placing the landing gear control lever in UP or
DOWN completes circuits to the landing gear warn-
ing light in the landing gear lever handle. (See figure
1-30.) The light illuminates when the landing gear
is in an intermediate position. Also, retarding the
throttles below minimum cruise speed illuminates the
light when the gear is in any position other than down
and locked. Electrical power for the light comes from
the 28-volt d-c pilot’s circuit breaker bus through a
5-ampere circuit breaker,

LANDING GEAR WARNING LIGHT TEST
SWITCH.

The landing gear warning light test switch (figure
1-30) is on the landing gear control panel. Placing
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the switch in TEST illuminates the light in the land-
ing gear control lever handle if the light is operative.
The 28-volt d-c pilot’s circuit breaker bus supplies
the power to operate the circuit.

LANDING GEAR POSITION INDICATORS.

Two three-indication, three-position indicators, one on
the pilot’s landing gear control panel and one on the
instructor-pilot’s main instrument panel, represent the
position of the landing gear. (See figures 1-30 and
1-6.) The indications are: 1) cross-hatching if the
gear is in an intermediate position, 2) the word UP
if the gear is up and locked, and 3) a miniature wheel
if the gear is down and locked. Position-indication
microswitches on the gear energize their respective
indicators. The 28-volt d-c pilot’s circuit breaker bus
supplies the power to operate the indicators.
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Figure 1-31

BRAKE SYSTEM.

Operation of the brake pedals actuates separate hy-
draulic brake valves for each wheel brake. Toe pres-
sure on the brake pedals meters hydraulic fluid under
pressure to the brakes on the main gear. A check
valve isolates a brake accumulator from the main
hydraulic system, and during main hydraulic system
failure the brake accumulator supplies pressure for
two or three brake applications. Differential main
gear braking steers the airplane when taxiing.

PARKING BRAKE LEVER.

The parking brake lever (figure 1-3) is on the pilot’s
left console forward of the throttle friction knob. The
pilot sets the parking brake by depressing the brake
pedals and placing the parking brake in ON and

then releasing the brake pedals. He releases the park-
ing brake by adding further pressure on the brake
pedals.

Note

Release the parking brake after the wheel

chocks are in place to avoid damage to the
brakes.

BRAKE PRESSURE GAGE.

The brake pressure gage (figure 1-3) on the pilot’s
left horizontal console indicates hydraulic pressure in
the wheel brake hydraulic system. Pressure is hydrau-
lically transmitted from the brake system to the brake
pressure gage. The calibration of the gage is in incre-
ments of 500 psi. See Section V for instrument
markings.
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INSTRUMENTS.

The flight and engine instruments, which are on
shock-mounted panels, are in full view of the pilot
and instructor pilot. The majority of the instruments

are electrical and they receive their power from the-

a-c or d-c electrical systems. The electrical system sup-
plies the power for the directional indicators, turn and
slip indicator and the attitude indicator. The air-
speed indicator, Machmeter, altimeters, and vertical
velocity indicator operate by air pressure supplied
from the pitot-static system. A vibrator on the pilot’s
and instructor-pilot’s main instrument panels prevents
instrument lag or stick pointer indications. See Sec-
tion IV for a discussion on lighting for the panels
and instruments and Section V for instrument mark-
ings.

INSTRUMENT PANEL VIBRATORS.

Vibrators on the rear of the pilot’s and instructor-
pilot’s main instrument panels prevent sticking or lag-
ging of instrument pointers due to friction. There are
no controls for the vibrators and they operate continu-
ously when the 28-volt distribution bus is energized.

AIRSPEED INDICATOR.

The airspeed indicator on the pilot’s and instructor-
pilot’s main instrument panels shows indicated air-
speed and the maximum permissible indicated air-
speed. The indicator has two pointers, a vernier drum,
and a small triangular index. The indicator is marked
from 50 to 650 knots in 100-knot increments. The
narrow pointer registers indicated airspeed and the
striped pointer registers maximum allowable indicated
airspeed. The vernier drum permits the observer to
read airspeed to the nearest knot. The small triangular
index is preset on the ground and is set to a limiting
Mach number on the face of the instrument and regu-
lates the travel of the striped pointer. Assuming that
the airplane is at sea level with a barometric pressure
of 29.92 inches Hg. and the triangular index set at
Mach 0.8, the striped pointer would indicate approxi-
mately 520 knots. As the airplane increases altitude,
the striped pointer rotates counterclockwise, thereby
indicating the maximum allowable indicated airspeed
at any altitude.

MACHMETER.

The Machmeter on the pilot’s main instrument panel
is a primary flight instrument for indicating the speed
of the airplane. Machmeter readings are more exact
indications of airplane speed than indicated airspeed
readings, particularly at higher altitudes. Indicator
markings are in hundredths of Mach and are num-
bered every tenth of Mach from 0.3 to 1.0. The pitot-
static system operates the indicator.
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ACCELEROMETER.

During turns, loops, and similar maneuvers, the pull
of centrifugal force on the airplane (and on the pilot)
registers on the accelerometer. (See figure 1-5.) The
calibration of the accelerometer is in terms of G, or
multiples of the force of the pull of gravity. The
meter has three pointers that indicate G-loads. In
addition to the continuous pointer, two recording
pointers (one for positive G and one for negative G)
follow the continuous pointer to the maximum en-
countered G-load. The recording pointers return to
the normal 1-G position when the knob on the lower
left corner of the instrument is pressed.

EMERGENCY EQUIPMENT.

One bromochloromethane (CB) hand extinguisher and
one crash axe constitute the items of portable emer-
gency equipment in the airplane. (See figure 3-3.)
The fire extinguisher is on the pressure bulkhead to
the right of the instructor-pilot’'s seat. The crash axe
is on the right side of the cabin on the door of the
main radio distribution box.

CANOPY.

The canopy is a single-piece, laminated, transparent
plastic bubble set in a metal frame. Its purpose is to
enclose the cockpits and give the crew lateral and
vertical visibility. Open hinges secure the canopy at
the aft end, and a hydraulic actuating clylinder secures
the canopy at the center. The canopy arcs upward
for crew entrance or exit. Six hydraulically operated
latches on the fuselage sill lock the canopy in the
closed position. A rubber tube around the canopy
inflates to form a seal for cabin pressurization. Exter-
nal or internal switches, handles, and hydraulic hand
pumps operate the canopy to close, open, or jettison.
Recirculated cabin air mixed with hot engine bleed-
air defogs the canopy. ¥

CANOPY JETTISON SYSTEM.

The canopy jettison system removes the canopy when
the crew must abandon the airplane. The system is
operated by three canopy release handles (one exter-
nal handle, one handle on the pilot’s left horizontal
console, and one handle on the instructor-pilot’s left
horizontal console) and the right handgrips of the
ejection seats. Cables connect the emergency release
handles to a single M-3 initiator near the external
release handle. The right handgrip of each ejection
seat connects to the M-3 initiator in a similar manner;
however, the use of the grip to jettison the canopy
also initiates the elevator disconnect.
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CANOPY EMERGENCY RELEASE HANDLES.

The two yellow internal canopy emergency release
handles are aft on the pilot’s left console and on the
instructor-pilot’s left console respectively.

Note

When used, the canopy emergency release
handles should be pulled straight out from
the recess to prevent binding.

The external handle is on the left side of the fuselage
in an access door above the electrical access hatch. The
three handles connect to a single M-3 initiator. Pull-
ing any one of the three handles fires the M-3 initi-
ator. The force created by the expanding initiator
gas moves the canopy locks to the open position.
Also, the gas fires a second and larger M—5 initiator.
The force created by this initiator disconnects the
canopy from the canopy hydraulic actuating cylinder
and fires the canopy thruster.

Note

The canopy thruster causes the canopy to jet-
tison toward the aft fuselage. The six-foot
cable extension is adequate to keep the per-
son pulling the release handle clear of the
falling canopy. However, the person pulling
the release handle should observe the falling
canopy and if necessary use the outer wing
for protection in case high winds or abnor-

mal jettisoning causes the canopy to fall too
far to the left.

CANOPY SEAL.

The canopy seal is a rubber tube around the base of
the canopy. (See figure 4-1.) When inflated, the
canopy seal prevents loss of cabin pressure. Automa-
tically controlled air from the air-conditioning system
inflates the seal. With the canopy fully down, the
movement of the canopy causes the latches to lock the
canopy and actuate the canopy seal pressure regulator
switch. The canopy seal pressure regulator switch
turns on the regulator, allowing engine compressor
air to inflate the canopy seal. As the canopy latches
move to allow the canopy to open, the latches release
the regulator switch, thereby turning off the regulator
and deflating the canopy seal. The operation of at
least one engine is needed to inflate the seal.

CANOPY CONTROL SWITCH.

The three-position canopy control switch is on the
pilot’s left sill. (See figure 1-3.) Switch markings
are OPEN (up) and CLOSE FOR FLIGHT (down).
The switch has a center (off) position. Holding the
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switch in OPEN energizes the canopy latch solenoid
to direct hydraulic pressure to the unlock side of the

canopy latch-actuator cylinder. The movement of the
latches to the unlock position operates three micro-
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switches. One microswitch completes a circuit to tke
CANOPY OPEN WARNING LIGHT, the second
microswitch completes a circuit to the canopy actu-
ating cylinder solenoid, which positions to allow hy-
draulic pressure to the up side of the canopy actuating
cylinder, and the third microswitch completes a cir-
cuit to de-enerize the canopy seal regulator. Placing
the switch in CLOSE FOR FLIGHT reverses this se-
quence. The 28-volt d-c battery bus supplies the power
to operate the circuit through a 5-ampere circuit
breaker on the pilot’s circuit breaker panel.
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CANOPY CONTROL SWITCH, EXTERIOR.

The exterior canopy control switch (figure 1-23) is in
the left electrical access compartment. Switch mark-
ings are UP and DOWN. Placing the switch in UP
completes a circuit to the canopy latch solenoid valve,
which positions to allow hydraulic pressure to the
unlock side of the canopy latch atcuating cylinder.

Nofe

See EXTERNAL HAND PUMP in this sec-
tion for canopy operation when insufficient
pressure remains in the airplane’s hydraulic
system.

The movement of the latches operates three micro-
switches. One switch completes a circuit to the CAN-
OPY OPEN WARNING LIGHT: The second micro-
switch completes a circuit to the canopy actuating
cylinder solenoid valve which positions to allow hy-
draulic pressure to the up side of the canopy actu-
ating cylinder. The third microswitch completes a
circuit to de-energize the canopy seal regulator. Plac-
ing the switch in DOWN reverses this sequence. The
28-volt d-c battery bus supplies the power to operate
the circuit through a 5-ampere circuit breaker on the
pilot’s circuit breaker panel.

CANOPY LOCK WARNING LAMP.

The red canopy lock warning lamp is on the canopy
control box on the pilot’s left sill. Movement of the
canopy latches to the locked position opens the can-
opy lock warning lamp microswitch, thereby breaking
the circuit to the warning lamp. The warning lamp
illuminates when the canopy latches move to the
unlocked position. The 28-volt d-c distribution bus
supplies the power to operate the circuit.

CANOPY LOCK WARNING LAMP TEST
SWITCH.

The canopy lock warning lamp test switch is on the

pilot’s left main control panel. Holding the switch

in CANOPY LAMP TEST tests operation. The 28-

volt d-c distribution bus supplies the power to operate

the test circuit.

GLARE SHADE.

The ribbed pilot’s and instructor-pilot’s canopy shades
(figure 1-1) slide along a track on the lower surface
of the canopy. The stowage position for the pilot’s
shade is behind the pilot’s headrest. A loop grip in
the wire stiffener along the forward edge of the shade
enables the pilot to move the shade forward to the
windshield. The stowage position for the instructor-
pilot’s shade is forward of the instructor pilot above
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the glare shield. A strap retains the shade in the
stowed position. To place the shade in position for
use, loosen the strap and move the shade aft behind
the instructor-pilot’s headrest.

EJECTION SEATS.

In an emergency, the pilot’s and instructor-pilot’s ejec-
tion seat system (figure 1-33) catapults the seat and
occupant clear of the airplane and releases the occu-
pant from the seat approximately two seconds after
ejection. Each seat consists of an outer frame and
guide rail, a fixed headrest, inertia reel, a seat bucket,
foot rests, an equipment quick-disconnect, catapult
and safety belt initiators, right and left handgrips, and
a vertical seat adjustment lever. The seat bucket ac-
commodates a one-man life rafr and a seat-type para-
chute. An inertia reel in the headrest holds the shoul-
der harness firmly against the occupant. The pilot’s
seat adjustment and equipment disconnect are on the
right side of the seat; the instructor-pilot’s are on the
left side of the seat. Spring clips on the armrests hold
the handgrips in the stowed position. A force of
approximately 20 pounds is necessary to move a hand-
grip out of the stowed position.

SHOULDER HARNESS.

The shoulder harness straps fasten to an inertia reel
in the ejection seat headrest. The straps connect to
the safety belt when in use. A lock control handle in
the left armrest controls the inertia reel to lock or
unlock the harness; however, an unlocked harness
automatically restricts a forward movement of the
occupant when there is an impact force of 2 to 3 G’s.

SHOULDER HARNESS LOCK CONTROL.

The shoulder harness lock control is in the left arm
rest of both ejection seats. To unlock the harness, the
occupant depresses the lock control handle and moves
the handle to the forward position. This allows the
occupant freedom to bend forward. To lock the har-
ness, the occupant depresses the lock handle and moves
the handle aft, allowing it to enter the LOCK posi-
tion.

LEFT HANDGRIP.

Raising the left handgrip on either seat locks the re-
spective shoulder harness. If, during seat ejection, the
occupant fails to lock the shoulder harness by placing
the lock control handle in the aft position or by
raising the left handgrip, the inertia reel locks the
shoulder harness to retain the occupant in the seat.
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RIGHT HANDGRIP.

The right handgrip and the trigger within the loop
of the handgrip on both seats control canopy jettison,
and seat ejection. Raising the right handgrip fires
two M-3 initiators simultaneously. The gas created
by one of the M-3 initiators removes pins that dis-
connect the elevator linkage and releases the control
column snatch unit spring. The spring slams the
column forward against the instrument panel. The
control column stowage system of the front and rear
seats operate independently whenever the respective
right handgrip is raised, while the canopy jettisons
when either of the right handgrips is actuated. Gas
from the second M-3 initiator fires the lock thruster,
thereby moving the canopy locks to the open position.
The movement of the canopy thruster pulls a pin
from a third M-3 initiator. Gas from the third M-3
initiator fires an M-5 initiator which in turn fires the
canopy remover. Squeezing the trigger against the
raised grip fires a fourth M-3 initiator and gas from
this initiator explodes the seat catapult. Each occupant
must raise his right grip to the locked position before
squeezing the trigger for individual seat ejection.

SEAT ADJUSTMENT LEVER.

Manual operation of the seat lever vertically adjusts
the seat to a desired position, and seat ejection can
take place from any position of vertical adjustment.
The pilot’s seat adjustment lever is on the right side
of the seat and the instructor-pilot’s lever is on the
left side of the seat. To move the lever, it is necessary
to depress the button on the end of the lever. De-
pressing the button releases a pin from one of several
holes in a quadrant attached to the side of the seat.
Moving the lever forward and down lowers the seat;
moving the lever upward and aft raises the seat.
When the vertical adjustment is satisfactory, the occu-
pant releases the lever button. A slight vertical
movement of the seat by the occupant permits the
pin to drop into the nearest hole in the quadrant.

CONTROL COLUMN STOWAGE.

The gas-operated control column stowage system con-
sists of an elevator disconnect link, a control column
snatch unit, an M-3 initiator, and two M-2 extractors.
When the seat occupant pulls up the right-hand grip
of the ejection seat to the locked position, the M-3
initiator is fired and the resultant air pressure passes
through tubing to the extractors at the elevator dis-
connect link and the control column snatch unit. The
air pressure withdraws the extractor rods from the
disconnect link and the snatch unit spring-loaded
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latching mechanism. The release of this mechanism
disconnects the elevator push-pull linkage from the
respective control column and slams the control col-
umn against the instrument panel.

MA-3 OR MA-4 AUTOMATIC SEAT BELT.

The MA-3 (or MA—4) automaric belt (figure 1-34)
consists of two adjustable webbed belts, an eye buckle,
a latch buckle, a latch buckle key, and a flexible hose.
The occupant fastens the belt by inserting eye buckle
through the loops of the shoulder harness and plac-
ing the eye buckle on the stud of the latch buckle.
The occupant then presses the key into the spring-
loaded receptacle on the side of the latch buckle and
depresses the latch lever. A finger moves into position
to retain the eye buckle to the stud of the latch buckle.
After ejection, gas pressure through the flexible hose
moves the finger out of the locked position to free
the occupant from the seat. The key remains in the
receptacle of the latch buckle and as the occupant sep-
arates from the seat the parachute lanyard actuates the
aneroid-release device of the parachute. See AUTO-
MATIC OPENING SEAT BELT AND PARACHUTE
in Section VII,

WARNING

Use the latch key attached to the
lanyard of the automatically open-
ing parachute. When using @ manu-
ally opened parachute, insert the
latch key attached to the MA-4
webbed belt.

For normal release, the occupant lifts the latch lever.
This causes the spring-loaded recepracle to release the
key; and moves the finger out of the locked position.

MA-5 OR MA-6 AUTOMATIC SEAT BELT.

The MA-5 (or MA-6) automaric belt (figure 1-35)
consists of two adjustable webbed belts, a manual re-
lease buckle, a swivel link, an automatic release
buckle, and a flexible hose. The occupant fastens the
belt by inserting the swivel link through the loops of
the shoulder harness and parachute lanyard. The occu-
pant then places the swivel link into the manual re-
lease buckle and locks the link in position with the
manual release lever. After ejection, gas through the
flexible hose moves a locking finger in the automatic
release buckle to the unlocked position to free the
occupant from the seat. A shoulder on the swivel
link retains the loop of the parachure lanyard, and as
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MA-3 OR 4 AUTOMATIC OPENING BELT

__PARACHUTE KEY

EYE BUCKLE
STUD

LATCH BUCKLE
RELEASE LEVER

|
i

i

FINGER RELEASED

Figure 1-34
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the occupant separates from the seat, the parachute
lanyard acuates the aneroid-release device of the para-
chute, See AUTOMATIC OPENING SEAT BELT
AND PARACHUTE in Section VII.

SEAT BELT AUTOMATIC RELEASE MECHANISM.
During ejection, as the seat rises along the guide rails,
a telescopic tube fixed to the frame of the airplane
pulls a pin to fire a slow-burning initiator. Gas from
the initiator operates the release mechanism of the
belt 2.5 seconds after the pin fires the initiator.

FIRE PROTECTION.

Each engine has a separate fire and overheat detection
system. The system senses the presence of fire or an
overheated condition in the engine area and elec-
trically transmits this information to indicator lights
on the pilot’s instrument panel. Separate fire extin-
guishing systems for each engine route bromochloro-
methane from bottles in the wings inboard of the
engines to the nacelles.

FIRE AND OVERHEAT DETECTION SYSTEM.

Each engine contains two detector systems—one for
fire detection and one to warn the pilot of an over-
heated condition. (See figure 1-36.) The fire detec-
tion system consists of nine fire detectors strategically
placed in each engine nacelle area forward of the
fire wall, an indicator light for each engine, a detector
test switch, a lamp test switch, and an overheat blinker
relay for each engine. The indicator lights and de-
tector test switch are common to both systems. An
excessive amount of heat causes the temperature-sensi-
tive fire detectors and overheat detectors to complete
a circuit to the indicator light on the pilot’s main
instrument panel. The blinker (flasher) relay in the
overheat circuit causes the indicator light to flash.
The fire detectors and overheat detectors cannot dis-
tinguish between a fire or an overheat condition.
However, upon observing a flashing red light, the
pilot may assume that an overheat condition exists
in the aft engine nacelle area, and when observing a
steady red light, the pilot must assume that a fire
exists in the forward engine nacelle area. The 28-volt
d-c distribution bus supplies the power to operate the
system.

FIRE AND OVERHEAT DETECTION LIGHTS.

A red warning light in each fire extinguisher PULL-
TO-ARM knob warns the pilot of fire or an overheat
condition in the engine nacelle area. (See figure 1-36.)
A fire in the forward engine nacelle area causes the
detectors to complete a circuit to illuminate their
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respective indicator light. An overheat condition in
the aft engine nacelle area causes the detectors to
complete a circuit through a flasher relay unit to
illuminate their respective indicator light. The light
goes out after the fire has been extinguished or the
overheat condition alleviated. The 28-volt d-c dis-
tribution bus supplies the power to operate the light
circuit.

FIRE AND OVERHEAT DETECTION TEST
SWITCH.

The three-position momentary fire and overheat de-
tection test switch is on the pilot’s left main control
panel. Operation of the switch checks the continuity
of the fire and overheat detection circuits. Holding
the switch in the FIRE position completes the fire
detection circuit to illuminate both lamps in the
PULL-TO-ARM knobs. Similarly placing the switch
in the OVERHEAT position completes the overheat
detection circuit through a flasher unit to illuminate
both lamps in the PULL-TO-ARM knobs, The 28-
volt d-c distribution bus supplies the power to oper-
ate the test circuit.

FIRE AND OVERHEAT INDICATOR LAMP
TEST SWITCH.

The fire and overheat indicator lamp test switch is on
the pilot’s left main control panel. Holding the switch
in the LAMP position tests lamp operation. The 28-
volt d-c distribution bus supplies the power to operate
the test circuit.

FIRE EXTINGUISHER SYSTEM.

The fire extinguisher system (figure 1-36) sprays
bromochloromethane into the engine nacelle area.
Bromochloromethane expands into a dense gas in the
presence of high heat or flame. The system consists
of a bottle of bromochloromethane in each wing in-
board of the engines: hydraulic valves, fuel valves,
and compressor air shut-off valves; an arming knob
for each engine; and an agent discharge switch. One
operation of the fire extinguisher system exhausts the
supply of bromochloromethane. The bottles supply
their respective engine nacelle areas only. The 28-volt
d-c electrical system supplies the power to operate
the extinguisher system.

FIRE EXTINGUISHER PULL-TO-ARM KNOBS.

The PULL-TO-ARM knobs (figure 1-5) on the main
instrument panel energize the fire extinguisher sys-
tem. Each knob contains a red warning light. Pull-
ing the knobs out arms the AGENT DISCHARGE
switch and causes the hydraulic, fuel, and compressor
air shut-off valves to move to the closed position. The
28-volt d-c pilot’s circuit breaker bus supplies the
power to operate the circuit.
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FIRE DETECTION AND
EXTINGUISHING SYSTEM

FIRE
EXTINGUISHER
BOTTLE

FIRE DETECTORS
{TYPICAL FOR EACH ENGINE)

OVERHEAT DETECTORS
(TYPICAL FOR EACH ENGINE)

77/ FUEL SHUT OFF
[ | COMPRESSED AIR BLEED SHUT OFF

m HYDRAULIC SHUT OFF
= mus EXTINGUISHER AGENT

Figure 1-36

Note

Pulling the PULL-TO-ARM knob closes the
air-conditioning shut-off valve. This elimi-
nates the possibility of the toxic bromo-
chloromethane fumes from entering the cabin
through the air conditioning system. How-
ever, use 100 percent oxygen for added pro-
tection.

FIRE EXTINGUISHER AGENT DISCHARGE
SWITCH.

The AGENT DISCHARGE switch is on the pilot’s
main instrument panel. (See figure 1-5.) The switch
is not armed until one of the PULL-TO-ARM knobs
is in the out position. When one of the PULL-TO-

1-52

ARM Kknobs is in the out position, placing the agent
discharge switch in the AGENT DISCHARGE posi-
tion energizes a circuit to an explosive cartridge on
the respective fire extinguisher bottle. The 28-volt d-c
pilot’s circuit breaker bus supplies the power to oper-
ate the circuit.

AUXILIARY EQUIPMENT.

Refer to Section IV for a discussion of the air-condi-
tioning and pressurization system, the defogging and
anti-icing systems, communication and electronic
equipment, Oxygen system, navigation equipment,
armament equipment, and miscellaneous equipment.
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WING TIP FUEL TANK
. WING TIP FUEL TANK FILLER

. PNEUMATIC GUN CHARGING BOTTLE (GROUP A)
. FIRE EXTINGUISHER BOTILE

. NO. 1 FUSELAGE FUEL TANK FILLER

. NO. 1 FUSELAGE FUEL TANK

. NO. 2 FUSELAGE FUEL TANK

. NO. 2 FUSELAGE FUEL TANK FILLER

NITROGEN PURGE BOTTLES '
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19. ENGINE OIL TANK
20. OXYGEN CONVERTER

21. HYDRAULIC BRAKE ACCUMULATOR
22. BATTERY

23. SPARE LAMP AND FUSE STOWAGE
24. PORTABLE FIRE EXTINGUISHER

25. OXYGEN FILLER

26. MAIN HYDRAULIC ACCUMULATOR
27. HYDRAULIC RESERVOIR AND FILLER

NITROGEN PURGE BOTITLE FILLER
SPARE STARTER CARTRIDGES

AFT FUSELAGE DATA CASE
LIGHT LENS STOWAGE

WING FUEL TANK

WING FUEL TANK FILLER

FUEL MIL-F-5624A, GRADE JP-4

ALTERNATE FUEL GRADE JP-3

EMERGENCY ALTERNATE MIL-F-5572
| FUEL

OIL MIL-L-7808

HYDRAULIC FLUID MIL-O-5606

SPECIFICATIONS

OXYGEN AN-O-1c GRADE B

PNEUMATIC GUN CHARGING FILLER (GROUP A) TYPE 2 (LIQUID)
TIRES AIR FILLER STEM FIRE EXTINGUISHER BROMO-CHLORO-
METHANE (CB)
ENGINE OIL TANK FILLER NITROGEN MIL-N-6011
Figure 1-37
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STATUS OF THE AIRPLANE.

FLIGHT PLANNING.

1. Accumulate the necessary weather data and flight.

equipment (maps, computer, pencil, flashlight,
etc.) and check NOTAMS.

Page
CEIMB, .osanniimssis siveaan oy Josta ionesin. 2-14
TRANSFERRING FUEL CONTROL ........, 2-14
CRUISE! :unismwn s smuiesmisamise weams 2-14
FLIGHT CHARACTERISTICS .............. 2-14
DESEEINTE oo v iavis s o e binsin sosmsm e s el s 2-14
TRAFFIC PATTERN CHECK .....ccrncenaos 2-15
LANDING ......... T ety 2-15
TOUCH-AND-GO LANDINGS .......c00vus 2-18
GOAROUND ciwimissie s ds@amionommias 2-18
AFTER TANDING .. covimivnwsvaessssaasss 2-18
STOPPING ENGINES .........coivivunnnnn 2-19
BEFORE LEAVING AIRPLANE ............ 2-19
B-57C CONDENSED CHECK LIST .......... 2-21

2. Compute cruise control data (airspeeds, power
settings, gross weights, etc.) from the operating
data in Appendix I of this handbook.

3. Check that the required fuel, oil,’oxygen, arma-
ment, and all special equipment are suitable and
in sufficient quantity for the mission to be per-
formed.
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4. Brief the observer on mission and emergency
procedures.

5. Complete and file a clearance.

FLIGHT RESTRICTIONS.

Refer to Section V for flight and engine limitations.

WEIGHT AND BALANCE.

The airplane is stable if the center of gravity is within
the published limits. The control-stick-force-per-G
characteristics of the airplane vary over a wide range.
The forces are high with the center of gravity at the
forward limit and low with the center of gravity at
the aft limit. The center of gravity is very close to
the aft stability limit during take-off with maximum
gross weight. You, the pilot, should be aware of this
fact to insure that you do not inadvertently exceed
the stability limits. Variation in the center of gravity
of the airplane is primarily due to fuel consumption;
therefore, use the correct fuel management proce-
dures. Also, be careful when adding extra baggage
or equipment to the aircraft. Refer to Section V for
weight and balance limitations, to HANDBOOK OF
WEIGHT AND BALANCE, T.O. 1B-1-40, and to
BASIC WEIGHT CHECK LIST AND LOADING
DATA, T.0. 1B-57C-5, for loading information. Be-
fore each flight:

1. Check take-off and anticipated landing gross
weights.

2. Check weight and balance clearance. DD Form
365F.

3. Compute the take-off performance data.

4.. Check the landing distance and final approach
speed for the anticipated landing gross weight
and pressure altitude.

AIRPLANE ENTRANCE. (See figure 2-1.)

For entrance:
1. Place the canopy external control switch (left
electrical access compartment) in UP.

b

Actuate the external hand pump (above the can-
opy external control switch) to build up suf-
ficient hydraulic system pressure to open the
canopy.

3. Place a portable ladder in position for entry.

T.0. 1B-57C-1

BEFORE EXTERIOR INSPECTION.

Before making the exterior inspection, complete the
following checks:

1. Canopy Condition and
cleanliness
2. Canopy safety pin In place
3. Seat safety pins, front and In place
rear
(See figure 2-2.)
4. DD Form 781 Check

Determine the engineering status of the airplane
and check for proper servicing.

5. Publications In place

Check the data case for the following:

a. Radio Facility Charts (LF/MF Edition)

b. Supplementary Flight Information Document
c. Pilot’s Handbooks—]Jet, East and West

d. Flight Handbook, T.O. 1B-57C-1

OFF or SAFE

Place the following armament switches in the
OFF or SAFE position: master guns switch, se-
lect armament switch, gun charger switch, bomb
arming switch, rocket fuzing switch, bomb bay
station switches, and external station switches.

6. All armament switches

7. Tip tank jetrison switch OFF
8. Landing gear lever Down

9. Main system hydraulic pres-
sure gage

Zero pressure

10. Emergency gear T-handle In
(front and rear seats)

11. Barttery switch OFF

All circuit
breakers ON or

12. Power distribution circuit
breaker panel

IN
13. Seat quick-disconnect pins In place
14. All emergency equipment Stowed

Check the following emergency equipment for
proper stowage: hydraulic hand pump handle,
crash axe, and fire extinguisher.

EXTERIOR INSPECTION.
(See figure 2-3.)

At each of the following inspection poiats, check the
condition of the airplane for miscellaneous damage,
dents, etc. Also, check the security of all access doors
and that all control surfaces locks and mooring lugs
have been removed and stowed in the tail section.
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AIRPLANE ENTRANCE

_ 12230
Figure 2-1
1. LEFT NOSE SECTION. f. Static air vent Open and clean

a. Bomb door shut-off valve SAFE g Nose hatch Secure

b. Personnel safety switch SAFE 2. RIGHT NOSE SECTION.

c. Battery compartment Check a. Pirtot cover Removed
Disconnect the battery and check the brake b. Static air vent Open and clean
accumulator pressure gage for 850 psi min. ¢. UHF antenna Condition

d. Left electrical access com- Check d. Pressure regulator static Open
partment vent
Check for proper stowage of the external e. Right electrical access com- Check
hand pump handle. Also, place the follow- partment

ing circuit breakers to the IN position:
standby instrument inverter, J-2 compass,
APX-6A, and helmet defog.

Inspect inverter for indication of overheating
or scorching.

Check security of fuses, electrical leads, and
e. Shoran antenna Condition for loose equipment.
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SEAT SAFETY

Figure 2-2

Right upper equipment

compartmen t

Check the oxygen filler cap for security and
that the build up lever is in the BUILD UP
position. Be sure the cabin pressure regulator
handle is in the FLIGHT position and safety
wired. The UHF radio switches must be in
the BOTH, REMOTE, and VOICE position.

3. NOSE WHEEL WELL.

4. BOMB BAY' (RIGHT SIDE).

2-4

a.

Gear lock safety pin

b. Gear strut for correct in-

C.

a.

flation

Condition of tires, wheels
and fairing doors

Check the tires and wheel assembly for slip-

Check

In place
6 to 9 inches

Check

page, and wheel lock nuts for security.

Forward bomb door actu-
ating cylinder

b. Fuel manifolds and lines

c. Defueling valve

accumulator

Leakage

Leakage
Wired closed

1B-57C-1

d. No. 1 and No. 2 fuselage
tank boost pumps and No.

2 probe
e. Aileron crossover rods

f. Aft bomb door actuating

cylinder

lines
h. Boost pump drains

RIGHT WHEEL WELL.

a. Gear lock safety pin
b. Gear doors, linkage, and

pins
c. Fuel strainer

d. Main system hydraulic ac-
cumulator

e. Interphone switch

f. Hydraulic fluid level

g. Fire extinguisher bottle

h. Microswitches

o
.

moved and port covered

j» Gear strut for correction

extension

Hydraulic equipment and

Gear extender valve re-

Leakage and
connection

Possible
distortion

Leakage
Leakage

Check for

moisture

In place
Condition

Security and
leakage

1000 psi

INORMAL and
cap in place
Check

450 psi
Condition
Check

115 to 3 inches

Strut extension varies with airplane gross

weight.
Note

k. Tire and wheel

1. Brake assembly
m. Hydraulic and fuel lines
n. Wheel chocks

RIGHT ENGINE.
a. Cowling

b. Ground cooling door

The extension of both main gear struts
should be equal.

Condition and
slippage
Condition

Leakage

In place

Secure

Secure and cable
taut

c. Starter breech lock and Secure

dome

Note

Be sure that the clip is removed from the

starter cartridge.

d. Front main bearing

Oil seepage
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EXTERIOR
INSPECTION

o LEFT NOSE SECTION
o RIGHT NOSE SECTION o RIGHT WING -
o NOSE WHEEL WELL o RIGHT REAR FUSELAGE
o RIGHT BOMB BAY ° EMPENNAGE
° RIGHT WHEEL WELL o LEFT REAR FUSELAGE
° RIGHT ENGINE o LEFT WING

Figure 2-3

Section Il

WALK AROUND INSPECTION
TOP SURFACE INSPECTION
HYDRAULIC FILLER CAP

OIL CAPS

FUEL CAPS

o LEFT ENGINE

o LEFT WHEEL WELL

o LEFT BOMB BAY

@ LEFT NOSE SECTION

o TOP SURFACE INSPECTION

12232
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[ CAUTION

<

If oil seepage is excessive, check
the front main bearing seal prior
to flight.

€.

g
h.

Engine and generator air Clear

intake ducts

Insure that the generator duct is free of mois-
ture.

Compressor blades Check for cracks
and breaks

Frangible doors Condition

Fuel drain valve No leakage

With the right wing boost pump on, inspect
the fuel drain valve in the nacelle for leaks.

RIGHT WING.

a.

Under surface of wing Check

Inspect for fuel leaks, cracks, and security of
all access doors. Check dive brakes and py-
lons for security and that mooring lugs are
removed.

Fuel vent Check

Inspect vent mast for cracks and distortion.
Navigation and taxi lights Check

Tip tank Check

Check tip tank for security, dents, and leaks.
Aileron and tab Check

Remove locks and check aileron for binding
and full travel.

Wing flaps Condition

Tail pipe Check

Check the tailpipe for cracks, dents, holes,
and wrinkles and the condition of the tur-

bine wheel. Also look for any accumulation
of fuel or oil.

RIGHT REAR FUSELAGE.

a.
b. Nitrogen purge indicator

Condition
Check

Navigation lights

and filler cap

The nitrogen system gage should indicate
400 psi for airplanes in a non-combat status
and 1000 psi for airplanes in a combat status.

c. Dive brakes Condition
d. Dive brake actuating cyl- Leakage
inder
e. Aft fuselage entrance door Closed
f. Fuel vent mast Cracks and
distortion
g. Tail skid Condition

T.0. 1B-57C-1

10.

11.

12.

EMPENNAGE.

a. Control locks Removed

b. Stabilizer surfaces and Condition and
tabs freedom of

movement

c. Variable - incidence stabi- Condition
lizer

d. Navigation lights Condition

LEFT REAR FUSELAGE.

a. Dive brake Condition

b. Dive brake actuating cyl- Leakage
inder

c. Aft fuselage compartment Check

Check for fuel and hydraulic leaks. Inspect
control rods and hydraulic cylinders for con-
dition and security. Check the stowage of
spare starter cartridges, control locks, and
loose articles.

d. Nitrogen purge blow-out Intact
disk

LEFT WING.

a. Tail pipe Check

8.

Check the tailpipe for cracks, dents, holes,
and wrinkles and the condition of the tur-
bine wheel. Also look for any accumulation

of fuel or oil.
Wing flaps Condition

Check

Remove locks and check aileron for binding
and full travel.

Aileron and tab

Tip tank Check
Check tip tank for security, dents, and leaks.
Fuel vent Check

Inspect vent mast for cracks and distortion.

Check dive brakes and pylons for security
and that mooring lugs are removed.

Check

Inspect for fuel leaks, cracks and security of
all access doors. Check landing light for con-
dition. Check dive brakes and pylons for se-
curity and that mooring lugs are removed.

Under surface of wing

Navigation and taxi Check
lights

LEFT ENGINE.

a.

Engine and generator air Clear
intake ducts

Insure that the generator duct is free of mois-
ture.
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13.

14.

T.0. 1B-57C-1

b. Starter breech lock and Secure

dome
Note

Be sure that the clip is removed from the

starter cartridge.

c. Front main bearing

Oil seepage
15:

If oil seepage is excessive, have the
front main bearing seal checked

prior to flight.
d. Cowling
e. Ground cooling door

Cabin ram air inlet duct
. Frangible doors
Compressor blades

o

Fuel drain valve

-
.

Secure

Secure and cable
taut
Clear

Condition
Condition
No leakage

16.

With the left wing tank boost pump on,
inspect the fuel drain valve in the nacelle

for leaks.
LEFT WHEEL WELL.
a. Gear lock safety pin
b. Gear doors, linkage, and
pins
c. Fire extinguisher bottle
d. Fuel strainer

e. Microswitches
f. Gear extender valve re-
moved and port covered

8- Gear strut for correct ex-
tension

Strut extension varies with airplane gross

weight.
h. Tire and wheel

Note

The extension of both main

should be equal.

i. Brake assembly

j- Hydraulic and fuel lines

k. Wheel chocks

BOMB BAY (LEFT SIDE).

a. Forward bomb door actu-
acting cylinder

b. Hydraulic valves and lines

c. No. 1 and No. 2 fuselage
tank boost pumps and
probe

Revised 1 February 1957

In place
Condition i
450 psi
Secasity and =
leakage 3
Condition
Check 4.
5.
1145 to 3 inches 6.
=
8.
Condition and 9
slippage i}
gear struts pi
11
Condition 12.
Leakage _ 13.
In place 14.
L&kage 15.
Leakage 16.
Leakage and
connection 17

d. Aileron cross over and
control rods

e. Aft bomb door actuating
cylinder

f. Boost pump drains

LEFT NOSE SECTION.

Bomb door shut-off valve
Personnel safety switch

Battery

an g P

Emergency canopy initia-
tor safety pin
e. All hatches

Section Il

Possible
distortion

Leakage

Check for
moisture

FLIGHT
FLIGHT
Connected

Removed

Secure

TOP SURFACE INSPECTION.

Fuel and oil tanks

Check

Check all fuel and oil tanks for quantity. Check
all filler caps and doors for security. Inspect the
top surface of the wings for dents, cracks, etc.,
and the wing dive brakes for condition.

INTERIOR INSPECTION.

Parachute, shoulder harness,
and seat belt

Inertia reel

. Oxygen hose, bail-out bottle,

and radio cord

Seat and rudder pedals
Parking brake
External power

Star valve

Electrical distribution panel
circuit breakers

Emergency canopy release T-
handle

UHF radio

Wing flaps switch
Throttles

Dive brakes switch

Taxi and landing lights
switch

Fire extinguisher agent dis-
charge switch

Altimeter

Clock

Adjusted

Unlocked
Connected

Adjusted

Set

Connected
Closed (safetied)
All ON or IN

In

OFF
UP
OFF
Retract
OFF

OFF

Set to field
elevation

Set and oper-
ating

2-7
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18.

19.
20.

21.

22,
23.

24,

26.
27.
28.

29.
30.

Sk

32.
33.
34.

2-8

Fuel panel Set for start
Place the fuel control switches and knobs in the
following positions: Emergency fuel control
switches, OFF; NO. 2 fuselage tank selector
knob, flow, Wing tank tip tank selector knobs,
OFF; NO. 1 and NO. 2 engine valve switches,
ONj; and the NO. 1 fuselage tank transfer and
bypass valve knob in the flow to NO. 1 tank
position.
Inverter switches All OFF

Starting and ignition switches OFF

Voltmeter selector switch to Check voltage.

BAT BUS (18 volts
minimum)
Generator switches ON

4.0 to 4.5 liters
Check

Place the air-conditioning controls and switches
in the following positions:

Oxygen quantity gage
Air-conditioning control panel

Dump valve guard DOWN
Cabin pressure selector RAM
Temperature control AUTO
Set the temperature rheostat as desired.

. Interphone control panel As desired
Radio compass OFF
APW-11A radar set OFF
Windshield control panel All switches

OFF
Defog air knob As desired
A-c and d-c circuit breakers  All in except
GPI
Lighting control panel Asdesired
switches
IFF OFF
AIC filter switch BOTH
Oxygen system Checked

a. Place the diluter lever in NORMAL OXY-
GEN and blow gently into the oxygen regu-
lator hose. (A resistance to blowing indicates
satisfactory operation of the demand dia-
phragm.)

b. Place the diluter lever in 100% OXYGEN
and blow gently into the oxygen regulator
hose. (A resistance to blowing indicates satis-
factory operation of the demand diaphragm
and diluter air valve.)

c. Don the mask and connect the mask to the
regulator hose. (Breathe normally and note
operation of the blinker dial.)

T.0. 1B-57C-1

d. Hold breath and place the EMERGENCY
pressure lever to the right or left. (A posi-
tive pressure felt within the mask indicates
proper emergency oxygen flow.)

e. Depress the EMERGENCY pressure lever
while holding the breath to test the mask
for leakage. (A properly fitted mask will
retain the EMERGENCY oxygen pressure
until normal breathing is resumed.)

f. Mask hose fittings are properly seated and
secure.

g. The mask hose attachment to the parachute
harness is as required.

35. All indicator and warning PRESS TO

lights TEST

INTERIOR INSPECTION (NIGHT FLIGHT)
For night operation, perform all of the preceding
checks, and add the following:

1. Navigation lights ON

2. All other lights

Checked

Note
Spare lamps are in a kit on the pilot’s right
console. Fuses and additional spare lamps are

in the right electrical access compartment and
are inaccessible in flight.

BEFORE STARTING ENGINES.

When available, use an external source for starting
the engines. When using battery power to start the
engines, turn off all unnecessary electrical equipment.

Note

A battery contactor joins the battery to the
28-volt d-c generator bus. Placing the bat-
tery switch on completes a circuit from the
battery to the battery contactor. The battery
must be of sufficient voltage (approximately
18 volts) to close the contactor and join the
battery to the 28-volt generator bus. Since
the starting and fuel systems receive their
power from the generator bus, you will be
unable to start the engines if the battery
voltage is low. To determine battery voltage,
place the voltmeter selector switch in BAT
BUS and observe the voltmeter.

Revised 1 February 1957
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WARNING

Insure that the starting and igni-
tion switch is OFF before placing
a cartridge in the starter breech.
All ground personnel must be at
least 25 feet from the plane of
rotation of the starter turbine
wheel before starting the engines.
See DANGER AREAS, figure 2-4.

STARTING ENGINES.

When practicable, head the airplane into the wind
when starting the engines to keep fumes out of the
cabin and to aid engine cooling.
To avoid carbon-monoxide poisoning, follow this pro-
cedure during engine start, taxiing, run-up, and take-
off:

1. Use 100 percent oxygen.

2. Place the cabin pressure selector switch in RAM.

3. Place the cabin pressure selector switch and oxy-
gen diluter lever to NORMAL after take-off.

STARTING ENGINES WITH EXTERNAL POWER.

Use the following procedure when starting the en-
gines with external power:

1. Ground crew Clear
Check
Check the operation of the fire and overheat
detection system and lights by placing the fire
detector test switch first in FIRE, then in OVER-
HEAT, observing that the lights in the pull-to-
arm knobs illuminate steadily in the FIRE posi-
tion and blink in the OVERHEAT position.

3. Interphone On
Note

Distinct clicks over the interphone or from
outside the airplane indicates proper func-
tioning of the timer and ignition circuit.

2. Fire detection system

4. NO. 2 engine throttle IDLE

5. NO. 2 start and ignition START

switch
Note

A faulty throttle microswitch can prevent
detonation of the cartridge. If the cartridge
does not detonate, attempt the start by plac-
ing the starting and ignition switch in the
CRANK ONLY position.

Section Il

The voltage regulators do not effectively

control the generators at idle rpm; therefore,

the low output voltage of the generator

causes illumination of the failure warning

light. Under this condition, placing the gen-

erator switch in RESET does not put the

generator “on the line”. To put the gener-

ator on the line, increase the generator rpm

by advancing the throttle slightly or increase

the load on the electrical system.
The expanding gas from the starter cartridge causes
the engine to accelerate to 18 to 22 percent rpm. A
timer automatically stops ignition and fuel priming
after 15 =+ 3 seconds. After the “light-up”, the engine
accelerates to 36 to 42 percent rpm (idling speed)
and the oil pressure is 10 to 20 psi, the fuel flow is
1000 pph, and the exhaust gas temperature is approxi-
mately 550 degrees C. Refer to ENGINE LIMITA-
TIONS in Section V.

6. Engine instruments Check

7. Hydraulic system pressure Check
gage

8. Canopy Close

Repeat steps 4 through 6 for the NO. 1 engine.

9. Landing gear ground lock In sight, then

pins stowed
10. "External power source Disconnected
11. Battery switch BATTERY
12. Inverters On

STARTING ENGINES WITH BATTERY.

Because you must conserve the battery for the engine
start, do not use battery power to check electrical or
electronic equipment before starting the engines. Use
this procedure to start the engines without external
power:

1. Voltmeter selector switch BAT BUS

Note

If the battery voltage is 18 volts or more, you
may assume that the battery contactor will
close. Refer to BEFORE STARTING EN-
GINES in this section.

2. Ground crew Clear
3. Battery switch BATTERY
4. Fire detection system Check

Check the operation of the fire and overheat
detection system and lights by placing the fire
detector test switch first in FIRE, then in OVER-
HEAT, observing that the lights in the pull-to-
arm knobs illuminate steadily in the FIRE posi-
tion and blink in the OVERHEAT position.

2-9
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DANGER AREAS

- TURBINE WHEEL

ENGINE AT MAXIMUM POWER 25 FT 50 FT 75 FT 100 FT

EXHAUST 717 54°C
TEMPERATURE (160°F) (130°F)

Figure 24
2-10
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5. Interphone ON

Note
Distinct clicks over the interphone or from
outside the airplane indicate proper function-
ing of the timer and ignition circuit.

6. NO 2 engine throttle IDLE
7. NO. 2 start and ignition START
switch

The expanding gas from the starter cartridge causes
the engine to accelerate to 18 to 22 percent rpm. A
timer automatically stops ignition and fuel priming
after 15 == 3 seconds. After the engine “light-up”, the
engine accelerates to 36 to 42 percent rpm (idling
speed) and the oil pressure is 10 to 20 psi, the fuel flow
is 1000 pph, and the exhaust gas temperature is ap-
proximately 550 degrees C. Refer to ENGINE LIMI-
TATIONS in Section V.

Note
Do not turn off the battery switch if the en-
gine fails to start. Instead, immediately at-
tempt to start the other engine.

8. Engine instruments Check
9. Hydraulic system pressure Check
gage
10. Canopy Close

Repeat steps 6 through 8 for the NO. 1 engine.
11. Gear lock safety pins In sight, then
stowed
12. Inverters On

HOT START.

A faulty starter cartridge, timer, or primer can cause
a hot start. The maximum permissible exhaust tem-
perature during starting is 800 degrees C. If the ex-
haust gas exceeds this temperature:

1. Immediately place the throttle OFF.

2. Determine the cause of the excessive tempera-
ture.

Attempt a second start after eliminating the
cause of the overtemperature and allowing the
fuel to drain from the combustion chamber.
Record in DD Form 781 all starting tempera-
tures that reach or exceed the limit. The engine
requires an inspection after five hot starts.

¥

FALSE START.
If the exhaust gas temperature does not rise before
the engine accelerates to 17 percent rpm:
1. Move the throttle to OFF.
2. Eliminate the cause of the false start before
making further starting attempts.

3. Be sure that surplus fuel is completely drained

Revised 1 February 1957
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from the combustion chamber before attempting
another start

CAUTION |

Because of the excessive heaf gen-
erated by the ignition coils during
the starting cycle, make only two
consecutive starting attempts. A
20-minute cooling period is re-
quired before making a third at-
tempt. After 40 minutes or longer,
this cycle may be repeated.

BEFORE TAXIING.

Refer to Section V for the exhaust gas temperature
allowed for steady-state operation. If the exhaust tem-
perature exceeds the maximum limit, shut down the
engine immediately. Complete the following checks
before taxiing.

1. Generators Check output

2. Voltmeter selector switch Check all
positions

3. Aileron trim Neutral
(green light)

4. Rudder trim Neutral

(green light)

4

Prior to checking rudder frim, neu-
tralize the rudder.

5. Horizontal stabilizer overridle NOR
6. Horizontal stabilizer V4 division nose
(Group C airplanes) down

(See figure 2-5.)

Actuate the horizontal stabilizer through a com-
plete cycle in the normal system. Then use
the override switches to actuate the stabilizer
through a complete cycle and return the system
to normal. Have the ground crew observe the
stabilizer travel during check.

6a. Horizontal stabilizer 0°
(Group D Airplanes)
Actuate the stabilizer through a complete cycle.
Have the ground crew observe the stabilizer
travel during the check.
7. UHF radio On
8. J-2 compass J-2 COMP IN
9. Flight and engine instru- Check
ments
10. Fuel quantity Check
(all tanks)

2-11
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18. UHF radio Check
19. Chocks Remove
20. Parking brake OFF

HORIZONTAL

STABILIZER
POSITION
INDICATOR

12234

CAUTION

3

The main system hydraulic pres-
sure gage is a good indication of
the proper functioning of the hy-
draulic system. Normally, the gage
will show an imperceptable amount
of movement and will indicate only
an occasional recharge of the sys-
tem at about 22 minute infervals.
When no hydraulic component is
being operated and the main sys-
tem gage shows a continual oscilla-
tion or shows a constanf value of
approximately 3500 psi, these are
indications of a malfunction of the
hydraulic system. If these malfunc-
tions are permitted fo continue,
severe overheat of the hydraulic
fluid will result. It is good pilot
practice to check the gage after
the gear has been refracted during
climb out after take-off.

TAXIING.

Steer the airplane by applying differential pressure to
the brake pedals. The engines consume approximately
8 gallons (52) pounds of fuel 2 minute during taxiing
under normal conditions. Complete the following
checks while taxiing:

1. Brakes Check

2. Turn-and-slip indicator Check

{ caution

Stop taxiing and request a fow to
the parking area if a loss of air
charge in the nose oleo strut causes
excessive noise, bottoming, or hard

Figure 2-5
11. Fuel quantity indicator Test
12. IFF As desired
13. Radio compass function Out
control
14. GPI circuit breakers In
15. Bomb door, dive brakes, and Close and retract
flaps (Groups C and D
airplanes)
15a. Elevator system bungee Check operation

(Group D airplanes)
Check the operation of the elevator systems bungee
by cycling the wing flap system. As the flaps retract
a slight forward movement of the control column
should occur.

Note
Check with the ground crew for the position
of the bomb door, dive brakes, and flaps.

riding. Turning the nose wheel
more than 20 degrees without air
in the oleo will cause damage fo
the nose wheel and airplane struc-
ture,
Note

During night ground operation, the landing
light should be used when necessary to sup-
plement the taxi lights.

16. Seat safety pin Remove and
stow
17. Brake pressure 1000 psi mini-
mum
2-12

BEFORE TAKE-OFF.

PREFLIGHT AIRPLANE CHECK.

After taxiing to the take-off area, hold the brakes and
check the following:
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Trim devices Checked

Cabin pressure selector switch RAM

Pitot heater switch As desired
Canopy Closed, light out
Wing flaps switch UP

Seat belt and shoulder harness Adjusted
Inertia reel Unlocked

Flight controls Check travel,
free and correct

movement

c

CAUTION |

Prior to checking rudder move-
ment, neutralize the rudder #rim.

PREFLIGHT ENGINE CHECK.

L.

5.

6.

Check that the fuel controls are in the following
positions:

Engine valve knobs Flow
Fuel transfer and bypass valve Flow to No. 1
knob fuselage tank
No. 2 fuselage tank knob Flow

Note
Assure that the No. 2 fuselage tank is feed-
ing into the No. 1 fuselage tank.

Advance the throttle for No. 1 engine to 90 per-
cent rpm.

Place the emergency fuel control switch for No.
1 engine in EMERGENCY. The emergency fuel
control warning light should come on.

Note
The engine rpm will increase or decrease
immediately if the ambient conditions differ
from those of a standard day. If the ambient
conditions are near standard, no apparent
change will occur.

. Advance the throttle for No. 1 engine to FULL-

and check the rpm against figure 5-2,

CAUTION i

If the resulis obtained in step 4 are
not within the value specified in
figure 5-2, maintenance will be re-
quired.

If the results are satisfactory, retard the throttle
slowly to IDLE, and place the emergency fuel
control switch in OFF when the rpm drops to
60 percent during deceleration. This will return
the engine to the normal fuel control system.
Repeat the above procedure for No. 2 engine.

Revised 1 February 1957

Section I
7. Check the engine instruments for satisfactory
readings.
TAKE-OFF.
1. Align the airplane with the runway and check
the heading indication.
2. Depress the brakes.
3. Advance throrttles to FULL and check engine in-
struments for normal readings.
4. Partially tighten the throttle friction knob to
prevent “creepback” during take-off.
5. All warning lights Out
6. Release the brakes and commence the take-off.

Use the brakes for directional control until there
is positive rudder response (approximately 60
knots).

Note

When the brakes are released, hold the con-
trol column well forward of neutral to pre-
vent the airplane from assuming the take-
off attitude before it has reached the opti-
mum take-off speed of approximately 110
knots IAS for an approximate gross weight
of 45,000 pounds. If the take-off attitude is
assumed before the optimum take-off speed,
the increased drag lengthens the take-off run.
If operating at maximum gross weight, the
optimum take-off speed is approximately 120
knots IAS.

When the airplane attains optimum take-off
speed, relax the forward pressure on the controls
to allow the nose to rise slightly. A slight pull
is necessary for the airplane to fly off the ground.

Note

A compressor discharge pressure limiter in
the fuel control unit automatically reduces
the fuel flow to the engine whenever the
compressor discharge pressure exceeds a cer-
tain value. This excess pressure occurs at
high speeds, low altitudes, and on cold days.
Learn to recognize this condtion to avoid
unnecessary concern regarding the proper
functioning of the engine fuel system.

CROSS-WIND TAKE-OFF.

In addition to the normal take-off procedure:
]ic

Increase the nose wheel lift-off speed approxi-
mately 10 to 15 knots IAS by holding the nose
wheel down a little longer during ground run.
Anticipate drift when the airplane lifts off; then
lower a wing or “crab” into the wind.

2-13



Section 1l

NIGHT TAKE-OFF.

Night take-off procedure is the same as daylight oper-
ation; however, a thorough knowledge of switch and
light location is essential. Follow this additional pro-
cedure:
1. Adjust the cabin and instrument lights to the
desired brilliance.
2. Use the runway lights for reference to maintain
alignment with the runway on take-off run.

MINIMUM-RUN TAKE-OFF.
Refer to the take-off distance chart in APPENDIX I

for the minimum distance required. To make a short
take-off:
I. If necessary, reduce gross weight by reducing
fuel load.

Use all the available runway.

e

Depress the brake pedals and advance the throt-
tles to full.

-

Pull the airplane off the runway at a lower than
normal airspeed (130 to 140 knots IAS).

5. Rertract the gear and start climbing at 240 knots
IAS.

AFTER TAKE-OFF.

When the airplane is definitely airborne:
1. Apply brakes lightly to stop the wheels from
spinning.
2. Place landing gear lever in UP.
Note

Retraction time for the landing gear is ap-
proximately eight seconds.

| CAUTION |
When take-off is made with light
gross weights, a high initial rate of
climb or a reduction in power is
necessary to avoid exceeding the
200 knots |AS maximum speed, for
extended landing gear.

3. Accelerate to the safe single engine speed by
mainrtaining the take-off atritude.

s

Check the landing gear warning light and posi-
tion indicators for an “up” indication.

5. Place the cabin pressure selector switch in NOR-
MAL.

6. Position the cabin temperature selector as de-
sired.

2-14
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7. Place the oxygen selector lever to NORMAL.

CLIMB.

Refer to the Performance Data Charts in Appendix I
for best climb speeds and approximate time to atcain
a desired altitude with varied gross weights and con-
figurations. Establish the initial climb at 340 knots
IAS.

CAUTION |

The maximum time allowed for use
of maximum or military thrust is 30
minutes. Reduce power fo 96.5
percent rpm for maximum continu-
ous power as soon affer take-off
as practicable.

TRANSFERRING FUEL CONTROL.

To transfer from emergency fuel control to normal
fuel control during flight, use the following pro-
cedure:

1. Set the throttle at 90% rpm.

2. Retard the throttle slowly to IDLE and place
the emergency fuel switch to OFF at 60% rpm
or less during the deceleration.

3. Accelerate slowly to the desired rpm.

CRUISE.

Refer to Appendix I for cruise data and to Section
VII for fuel management procedure.

FLIGHT CHARACTERISTICS.

Refer to Section VI for information on flight char-
acteristics.

DESCENT.

Refer to the descent charts in Appendix 1. Before
descent, complete the following checks:

1. Place the windshield anti-icing switch in ANTI-
ICING position.

Note

Whenever possible, turn on the windshield
anti-icing switch thirty minutes before a
descent.

2. Pull the defog air knob up.
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Turn on the defog hot air switch.
Adjust the defog air rheostat as desired.

Turn on the pitort heater.

=al U o

Retard the throttles as necessary to avoid exces-
sive airspeed.

7. If necessary, place the dive brake switch in
EXTEND.

TRAFFIC PATTERN CHECK.

1. Alert the crew for landing.

CAUTION

When landing with the-emergency
fuel control switches in EMER-
GENCY, move the throttles slowly
and smoothly to avoid engine com-
pressor stall or overspeed.

OFF or SAFE

3. Fuel transfer and bypass valve Flow to NO. 1
knob tank

4. Applicable fuel tank (con- Flow
taining fuel) knob

5. Oxygen 1009%

6. Safety belt and shoulder har- Adjusted and
ness tight

Unlocked

The remaining operations, the places at which they

are to be performed, and the safe approach speeds are

shown on the Typical Landing Pattern Diagram. (See
figure 2-6.)

8. Landing gear handle

2. All armament switches

7. Inertia reel

DOWN

CAUTION *

#

Do not lower the gear above 200
knots IAS.

Note
The landing gear extension time is approxi-
mately six seconds. Operation of two or
more hydraulic sub-circuits at the same time
will not lengthen the normal operating time.

9. Landing gear position indi- Down
cators

10. Landing gear warning light  QOut

11. Dive brakes As desired

12. Flaps Down

13. Main hydraulic system pres- 2500 psi mini-
sure gage mum

Section I

14. Brake pressure gage 1000 psi mini-

mum

E CAUTION

Do not check brake operation by
depressing the pedals after an
emergency landing gear extension.

Note

Lowering the flaps causes the airplane to
pitch up. On rare occasions the flaps may
operate slightly out of unison. You will
notice it because of a moderate rolling ten-
dency. This condition lasts for one or two
seconds, and is easily controlled.

LANDING.

Land on the main landing gear and hold the nose
wheel off the runway by maintaining back pressure
on the control column. Avoid an extreme tail-low
attitude. After touchdown, intermittently apply pres-
sure to the brake pedals.

{ caution |
Allow a ten-minute brake cooling
period with the gear extended
when making a series of full-sfop
landings. Allow thirty minutes if
the gear is retracted.

If a condition of aft center of gravity due to fuel sys-
tem malfunction or improper fuel management is
suspected, perform a landing-characteristic stall at
altitude. Refer to STICK FORCES in Section VI

HEAVY WEIGHT LANDING.

Normal landing techniques apply to heavy weight
landings except for the necessary increase in airspeed
on final approach.

NIGHT LANDINGS.

The same technique and procedure used in a normal
landing apply for night landings. If there is fog,
smoke, or haze, avoid using the landing light. Re-
flection from the light impedes vision and may dis-
tort depth perception. Be alert when the landing
light is on to avoid following the light beam into the
ground. Extend the landing light below 200 knots
IAS.
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TYPICAL

LANDING PATTERN

-

ON DOWNWIND LEG: TRIM AND ADD POWER
AS NECESSARY TO MAINTAIN ALTITUDE

AND TO HOLD AIRSPEED BETWEEN
& 160 AND 170 KNOTS IAS. CHECK
NOSE LOW TURN TO LANDING GEAR INDICATORS.

BASE LEG. LOWER
FLAPS. RETRACT
DIVE BRAKES.

# ]
MAINTAIN AIRSPEED
ABOVE 155 KNOTS |AS.
(SAFE SINGLE ENGINE
AIRSPEED)

pe

**FINAL APPROACH: COMPLETE
FINAL TURN AT 700 FEET
ABOVE THE GROUND. HOLD
130 KNOTS IAS.

normal partial power approach
gross weight 37,500 pounds 12158

Figure 2-6 (Sheet 1 of 2)
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OVER THE FENCE:
110 KNOTS |AS.

T.0. IB-57C-1 Section 11

#PITCHOUT—30° BANK RETARD
THROTTLES TO BETWEEN 60 TO
65% RPM. EXTEND LANDING
GEAR WHEN AIRSPEED
DISSIPATES TO 200 KNOTS IAS.

INITIAL APPROACH: 235 KNOTS IAS
TRAFFIC PATTERN ALTITUDE (OR 1200

FEET ABOVE GROUND). DIVE BRAKES
EXTENDED. POWER 70 TO 75% RPM.

RETARD THROTTLES TO
IDLE JUST BEFORE
TOUCHDOWN.

*Point of pitchout determined by wind direction **Refer to landing distances
and velocity (strong wind down runway — early charts in appendix 1 for final
pitchout, calm-pitch approximately 15 of length approach and touchdown speeds
of runway). at other gross weights.

12159

Figure 2-6 (Sheet 2 of 2)
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CROSS-WIND LANDING.

Use the standard wing-low-into-the-wind technique
for cross-wind landings.

MINIMUM RUN LANDING.

A minimum run landing requires at least a 3000 foot
runway. Make a wider-than-normal landing pattern
and approach the end of the runway in a flat glide
with sufficient power to maintain an airspeed 10 knots
above stalling speed. Use flaps on approach and, after
touchdown, lower the nose and brake immediately.
Stall speeds vary with gross weight; therefore, if nec-
essary, perform a characteristic power on, flaps-and-
gear-down stall at approximately 5000 feet to deter-
mine the airspeed on final approach.

TOUCH-AND-GO LANDINGS.

Use normal approach and landing speeds when mak-
ing touch-and-go landings. Use the following pro-
cedure after touchdown.

1. Place throttles in IDLE at touchdown.
2. Retract flaps immediately following touchdown.
3. Advance throttles smoothly to 70 to 75% rpm.

CAUTION |

Advance throttles smoothly to pre-
vent yawing due to asymmetrical
engine acceleration.

The throttles may be advanced as rapidly as required
after the engines have stabilized at 70 to 75% rpm.

4. Proceed as in normal take-off.

GO-AROUND.

Make the decision to go around as soon as possible,
and keep in mind that a jet-powered airplanes does
not accelerate nearly as rapidly as a propeller-driven
airplane.

1. Advance throttles smoothly to 70 to 75 percent.

CAUTION

S

Advance throttles smoothly to pre-
vent yawing due fo asymmetrical
engine acceleration.

2. Advance throttles to FULL as rapidly as neces-
sary after the engines stabilize.

2-18

Note
Under standard sea-level conditions, the en-
gines take eleven to fourteen seconds to ac-
celerate from idle to maximum thrust.

3. Place the flaps switch in UP.

| CAUTION

To prevent structural damage to
the airplane, retract the flaps be-
fore attaining a speed of 170 knots
IAS.

4. Place the landing gear control in UP when a
definite rate of climb has been established and

contact with the ground will not be made.

Nete

During the go-around it may be necessary to
touchdown momentarily; therefore, establish
a climb before raising the gear.

CAUTION

To prevent structural damage fo
the airplane, retract the landing
gear before attaining a speed of
200 knots IAS.

5. Place the dive brakes switch in RETRACT to

retract the brakes.

6. Make trim changes as necessary.

AFTER LANDING.

1. Wing flaps upP
2. Dive brakes RETRACT
3. Trim indicators Neutral
(green lights)
. Canopy As desired
. Seat safety pins Installed
Note

If practicable, park the airplane headed into
the wind and wait at least 15 minutes before
putting on the engine covers or moving the
airplane into the hangar. This is to disperse
fuel fumes which might be present and which
could cause an explosion.
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STOPPING ENGINES.

1.

2

e S L

10.
L1,

12.

13.
14.

Note

If the engines are being shut down from 95
percent rpm or above, pause for at least one
minute at IDLE power to allow temperature
conditions in the engines to stabilize, and
then place the throttles in OFF. If engines
are being shut down from below 95 percent
rpm, throttles may be moved immediartely to

OFF.
Parking brake Set
Throttle NO. 2 Off
Nofe

Shut down the No. 2 engine first and check
the hydraulic pump operation of the No. 1
engine.

Hydraulic pressure NO. 1 en- Checked
gine

All radios and IFF OFF
Inverters OFF
Oxygen supply lever OFF
Throttle NO. 1 OFF
Fuel panel knobs and switches  All OFF
Battery switch OFF
Wheel chocks In place
Parking brake OFF

Armrest and canopy safety Installed
pins

All electrical switches OFF
Control column Secured
. Canopy safety collar In place

BEFORE LEAVING AIRPLANE.

oW

ol

I WARNING '

Be sure that the seat safety pins
are in place before leaving the
airplane. Personnel might fire one
of the explosive charges and it
could result in serious injury or
death.

Gear lock safety pins In place
Battery Disconnected
Personnel safety switch SAFE

Bomb bay door shut-off valve SAFE
Complete DD Form 781 Check

Section Il

11767
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10.
1.
12.

13,
14.
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CUT ON BLACK LINE

B-57C CONDENSED CHECK LIST

Flight Restrictions

FLIGHT PLANNING.

1. Flight data and equipment

2. Cruise control dara

3. Fuel, oil, oxygen, armament
and special equipment

4. Crew briefed on mission and
emergency procedures

5. Clearance filed

Canopy
Canopy safety pin

. Seat armrest safety pins, front

and rear

DD Form 781

Publications

All armament switches

Tip tank jettison switch
Landing gear lever

Main system hydraulic pressure
gage

Emergency gear T-handle
Battery switch

Power distribution circuit
breaker panel

Seat quick-disconnect pins
All emergency equipment

BEFORE ENTERING THE AIRPLANE.

Checked

Available and checked
Checked
Checked

Checked

Checked

BEFORE EXTERIOR INSPECTION.

Condition
In place

In

Check

In place

OFF or SAFE
OFF

Down

Zero pressure

In
OFF

All circuit breakers in

In place
Stowed

B s s s B o o o e (e T S W W B S W 3 P W Iy e e P e P s S e P B o W W o S W o P S, o S, e i W S S B S S S o S et S s e e e e st et ]
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CUT ON BLACK LINE
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T.0. 1B-57C-1 Section Il

CUT ON BLACK LINE

dome

I

I

|

|

[

|

|

c. Defueling valve Wired closed |
d. No. 1 and No. 2 fuselage Leakage and connection I
boost pumps and No. 2 I
probe I

e. Aileron crossover rods Possible distortion I
f. Aft bomb door actuating Leakage E
cylinder |

g- Hydraulic lines Leakage :
h. Boost pump drains Check for moisture |
5. RIGHT WHEEL WELL. I
a. Gear lock safety pin In place I
b. Gear doors, linkage and Condition I
pins I

c. Fuel strainer Security and leakage I
d. Main system hydraulic 1000 psi I
accumulator I

e. Interphone switch NORMAL and cap in place I
f. Hydraulic fluid level Check |
g. Fire extinguisher bottle 450 psi }
h. Microswitches Condition |
i. Gear extender valve Check :
removed and port covered I

j. Gear strut for correct 115 to 3 inches :
extension |

k. Tire and wheel Condition and slippage I
L. Brake assembly Condition and slippage I
m. Hydraulic and fuel lines Leakage {
n, Wheel chocks In place {
6. RIGHT ENGINE. [
a. Cowling Secure {
b. Ground cooling door Secure and cable taut |
c. Starter breech lock and Secure I
|

I

|

I

I

|
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CUT ON BLACK LINE
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CUT ON BLACK LINE

Nitrogen purge blow-out
disk

11. LEFT WING.

Tail pipe

Wing flaps

Aileron

Tip tanks

Fuel vent

Under surface of wing
Navigation and taxi lights

. LEFT ENGINE.
a.

Engine and generator air
intake ducts

Starter breech lock and
dome

Front main bearing
Cowling

Ground cooling door
Cabin ram air inlet duct
Frangible doors
Compressor blades

Fuel Drain valve

LEFT WHEEL WELL.

Gear lock safety pin
Gear doors, linkage and
pins

Fire extinguisher bottle
Fuel strainer

Micro switches

Gear extender valve
removed and port covered
Gear strut for correct
extension

Tire and wheel

Brake assembly

Revised 1 February 1957

Intact

Condition and warpage
Condition

Check

Check

Check

Check

Check

Clear
Secure

Oil seepage

Secure

Secure and cable taut
Clear

Condition

Condition

No leakage

In place
Condition

450 psi

Security and leakage
Condition

Check

15 to 3 inches

Condition and slippage
Condition and slippage

R e e S S — ——————— —— — — ——— — — ——— —— —— —— —— —— ———— —— f— — S—— —— — —f— —— — —— —————— — ———
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CUT ON BLACK LINE
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CUT ON BLACK LINE
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10.
11.
12.
13
14.
13,

16.
17.
18.
19.
20.
21.

22,
23.
24.
25.
26.
27.
28.
29.
30.
3L
32.
33.
34.
35.

Ground shut-off valve
Electrical distribution panel
circuit breakers

Emergency canopy release T-
handles (front and rear seats)
UHF radio

Wing flaps switch

Throttles

Dive brakes switch

Taxi and landing lights

Fire extinguisher agent
discharge switch

Altimeter

Clock

Fuel panel

Inverter switches

Starting and ignition switches
Voltmeter selector switch to
BATT

Generators switches

Oxygen quantity gage

Air conditioning control panel
Interphone control panel
Radio compass

APW-11A radar set
Windshield control panel
Defog knob

A-c and d-c circuit breakers
Lighting control panel

IFF

AIC-10 filter switch

Oxygen system

All indicator and warning

lights

Closed (safetied)
All in or ON

In

OFF

UP

OFF
RETRACT
OFF

OFF

Set to field elevation
Set and operating
Set for start

All OFF

OFF

Check voltage

(18 volts min.)
ON

4.0 to 4.5 liters
Check

As desired

OFF

OFF

All switches OFF
As desired

All in except GPI
As desired

OFF

BOTH

Checked

PRESS TO TEST
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CUT ON BLACK LINE
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9.
10.

0%
12

i

boAl T 08

S5a

6.

7
8.
9.
10.
11,
12.
13.
14,
15.

15a.

Revised 1 February 1957

T.0. 1B-57C-1

CUT ON BLACK LINE

Interphone

NO. 2 engine throttle

NO. 2 start and ignition switch
Engine instruments

Hydraulic system pressure gage
Canopy

Landing gear pins
Inverters

BEFORE TAXIING.

Generator

Voltmeter selector switch
Aileron trim

Rudder trim

Horizontal stabilizer override
switch (Group C airplanes)

. Horizontal stabilizer emer-

gency switch (Group D air-
planes)

Horizontal stabilizer

(Group C airplanes)

6a. Horizontal stabilizer

(Group D airplanes)

UHF radio

J-2 compass

Flight and engine instruments
Fuel quantity

Fuel quantity. indicator

IFF :

Radio compass

GPF circuit breakers

Bomb door, dive brakes and
flaps (Group C and D air-
planes)

Elevator system bungee
(Group D airplanes)

Revised 1 February 1957

ON
IDLE
START
Check
Check
Close

Repeat steps 6 through 8 for the NO. 1 engine.

In sight; then stowed
On

Check output

Check all positions
Neutral (green light)
Neutral (green light)
NOR

NORMAL

14 division nose down
00

On

J-2 COMP IN
Check

Check (all tanks)
Test

As desired

As desired

In

Close and retract

Check operation

—— i ——————— — — — —— — — — — ——— — . o S— —— — —— — ——— — S— S— ————— — —— ————— ——— — — — ————— —
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CUT ON BLACK LINE

Ol

pa¥RYD)

(ssa1 30 wds 9%09) 40
(wdx 3payd) TIN
(48 o)

LS61 Apnigag | pasiaay

SIU2WINIISU]

surdua

Z "ON 303 ainpadoxd eaday
SIYIITMS

Jonuod ony AouafSiows 1 'ON

F's

9

ao1yg: susfus [ 'ON ¥

UouMS [O1ITOD

AousSrowyg  [ony Aousfiaws surfus 1 'ON ‘¢

wdr 906 9[101y1 d2urua | ‘ON BVUBAPY T

pa¥2eyD) sjonuod [ang
NOIHD INIDONI LHOIT4-34d

IVIWDAOW

1031100 pue 323) ‘[PABII IIOYD) sjonauod g8 °g

pasyporuny 983 enisuy ‘L

pomsnfpy  ssaurey Iap[noys pue 1[3q 183G ‘9

dn goums sdeg Suip ¢

mo 148y ‘pasor) Adouey %

paIISap SV qoMSs 391827 103 €

VY  UoIms Jodd[as aInssaid uwiqe) g

Pa323) §90IA9p WHY, °T
NOIHOD INVILUIV LHOIT4-3ud
'440-INVL 380439

b aClig) 1oyed1pur difs-pue-uiny, -z

b Sl 10 soxerg 'l
"ONIIXVL

EE(0) axqeq Supyred 61

SAOWY s3poyD 81

wnwyuiw 1sd 0001
018 pUE 2A0WY

aanssaxd axerg /1
surd L1oyes 183§ ‘9

l_____..___.-...—————————————————————————-—-—.—..____..____._..._._.....______________

2-30 Revised 1 February 1957



15

1.
2,

Revised 1 February 1957

oW N

$hy o ha

R R

T.0. 1B-57C-1

CUT ON BLACK LINE

TAKE-OFF.

Align the airplane with the runway and check the heading indi-

cation.

Depress the brakes
Throttles

Throttle friction knob
All warning lights
Release brakes

AFTER TAKE-OFF.

Brakes

Landing gear lever

Minimum single engine speed
Landing gear position indi-
cators

. Cabin pressure selector switch

Cabin temperature selector
switch

Oxygen selector lever

DESCENT.

Windshield anti-icing switch
Defog air knob

Defog hot air switch

Defog air rheostat

Pitot heater switch
Throttles

Dive brakes

Alert crew for landing
All armament switches

Revised 1 February 1957

FULL
Tighten
Out

Applied

UP

155 knots

Up indication

NORMAL
As desired

Normal

ANTI-ICING
Out

ON

As desired
ON

As required
As required

TRAFFIC PATTERN CHECK LIST.

OFF or SAFE

e e e e s e e e S P e P S e e S e S S S S S S S e Pt e S S G S S R o S S S S S S e R S S S S . e
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CUT ON BLACK LINE
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T.0. 1B-57C-1 Section Il

CUT ON BLACK LINE

-
|
|
i
I

3. Hydraulic pressure No. 1 Checked
engine

4. All radios and IFF OFF

5. Inverters OFF

6. Oxygen supply lever OFF

7. Throttle NO. 1 OFF

8. Fuel panel knobs and switches All OFF
(Group D airplanes)

9. Battery switch OFF

10. Wheel chocks In place

11. Parking brake OFF

12. Armrest and canopy safety pins Installed

13. All electrical switches OFF

14. Control column Secured

15. Canopy safety collar In place

BEFORE LEAVING AIRPLANE.

1. Gear lock safety pins In place

2. Battery Disconnected
3. Personnel safety switch SAFE

4. Bomb bay door shut-off valve =~ SAFE

5. Complete DD Form 781

End Condensed Check List

=
w

______ﬁ____________________#___________________H___________*___
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Emergency Procedures

TABLE OF CONTENTS

Page Page
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FIRE prosy. polismedlopss o orn whisisseas s ereag 3-8 BOMBS AND EXTERNAL STORES JETTISON 3-18
ELIMINATION OF SMOKE OR FUMES ..... 3-9 ENGINE OIL PRESSURE FAILURE ......... 3-18
LANDING EMERGENCIES .........ccc00uen 3-11 ELECTRICAL POWER SUPPLY SYSTEM
EMERGENGCY: EXEE. .. ciprmeie shiieisie nmin 3-12 FAILURE bl ik b s v e s el 3-19
EMERGENCY ENTRANCE ................. 3-12 HORIZONTAL STABILIZER SYSTEM
DIEGHING i int s ias s siels dvwiemsmimararea 3-12 MATFENCTION . ioaviasi idiaraa <eiaisiepisas ofajese 3-22
SEAT EFECTION ..ot o s vt 3-12 HYDRAULIC SYSTEM EAILURE ........... 3-23
BATT-OUES o o M e e e 3-16 LANDING GEAR SYSTEM FAILURE ....... 3-23
ENGINE FUEL CONTROL SYSTEM BRAKE SYSTEM FAILURE ................ 3-24
MALFUNCTION ... acaeumem s 3-16 CHECK LIST OF EMERGENCY PROCEDURES 3-25

To minimize the degree of emergencies created by the failure or malfunction of one or more
components, the crew is advised to follow the procedures outlined in this section. The emer-
gencies described are those more likely to occur, and complete understanding of the airplane
and its systems is invaluable in coping with emergencies. Section IV of the handbook describes
the normal and emergency operation of auxiliary systems and equipment.




Section I

ENGINE FAILURE.

Most jet-engine failures are the result of improper
fuel flow caused by malfunction of the fuel control
system or by incorrect operating .techniques. In this
airplane, the pilot receives warnings of engine failure
from engine instruments and warning lights before
actual engine stoppage. In the event of stoppage and
where there are no obvious mechanical failures, the
pilot should have no difficulty in making air starts.

MINIMUM SINGLE
ENGINE CONTROL
SPEED FOR ALL
WEIGHTS

ENGINE FLAME-OUT.

Prolonged maneuvers involving negative G's disrupt
the normal fuel flow to the engines thereby causing
flame-outs. Since the engines receive fuel from a com-
mon manifold, dual flame-outs are entirely possible,
and simultaneous dual flame-outs are almost always the
result of improper fuel management. With sufficient
battery power, altitude, and fuel, the pilot can feasibly
start one and then the other engine.

FLIGHT CHARACTERISTICS WITH ONE
ENGINE INOPERATIVE.

When one engine is inoperative, the normal cruise
characteristics present no difficulties and the airplane
may be trimmed to fly “hands-off” at normal cruising
power. However, single-engine control speed is gov-
erned by maximum rudder force in relation to rudder
deflection. Below the airspeed established as the
single-engine control speed, the pilot cannot exert
enough effort on the rudder to hold the necessary

3-2

T.0. 1B-57C-1

rudder deflection when excessive thrust is applied to
the operating engine. Although one engine is capable
of providing sufficient hydraulic and electrical power
for all basic flight requirements, the pilot must moni-
tor all electrical loads.

Minimum single engine confrol
speed i1s 155 knofs IAS.

During take-off, accelerate the aircraft to a speed
above the minimum control speed (155 knots I1AS) as
quickly as possible to insure that adequate directional
control is available in the event of an engine failure.

| WARNING l

Should an engine fail on take-off,
exercise the utmost care in the ma-
nipulation of the throftle control-
ling the operating engine. Rapid
advancement of the throttle may
result in an uncontrollable yaw
force at any speed, particularly
when below the minimum single en-
gine control speed of 155 knots
IAS. (Refer to ENGINE FAILURE
ON TAKE-OFF in this section.)

PROCEDURES WHEN ENCOUNTERING ENGINE
FAILURE.

If a rapid drop in fuel flow occurs, place the emer-
gency fuel control switch for the malfunctioning
engine in EMERGENCY. If one engine fails in flight,
do this immediately:

1. Adjust the throttle on the operating engine to
maintain airspeed and directional control.

2. Retard the throttle of the malfunctioning engine
to OFF to prevent flooding the engine with fuel.

3. Retrim the airplane for flight.

4. Place the engine valve knob for the inoperative
engine in OFF.

Check for possible engine fire.

DN W

. Reset the cabin pressure selector switch to the
operating engine.

7. Turn off the generators on the inoperative en-
gine.

8. If extended operation is required, adjust the

operating engine to give the desired airspeed.

Revised 1 February 1957
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ENGINE AIR START. (NORMAL)

Air starts can be made consistently up to 16,000 feet
if you follow the normal restart procedures.

CAUTION i

Do not attempt to restart the inop-
erative engine until you are sure
that i+ will be reasonably safe to
do so.

1. Place the throtile in OFF and descend below
20,000 feet.

2. Check that the FUEL SYSTEM VALVES, and
FUEL SYSTEM PUMPS circuit breakers are all
in ON.

3. Place the airplane in a nose-high attitude for 15
seconds to drain any excess fuel from the com-
bustion chamber.

Note

A nose-high attitude held for 15 seconds will
disipate G forces and allow fuel to drain
freely.

4. Adjust the attitude of the airplane to attain a
speed between 155 knots and 220 IAS or from
14 to 22 percent rpm.

5. Place the engine valve knob in the flow posi-
tion.

6. Check battery switch BATTERY.

7. Momentarily place the start and ignition switch
in CRANK ONLY.

8. Immediately move the throttle to IDLE or slight-
ly above. This opens the fuel shut-off valve and
the throttle valve. An increase in exhaust gas
temperature and rpm indicates the engine has
started.

Note

Any delay in moving the throttle wastes a
portion of the 15 =+ 3 seconds ignition cycle.
The ignition timer cannot be recycled until
the 15 = 3 second period has run out.

9. If the exhaust gas temperature does not increase
within five to ten seconds after the throttle is
open, immediately place the throttle in OFF to
prevent flooding the engine with fuel.

ENGINE AIR START. (ALTERNATE)

Although air starts can be obtained above 20,000 feet,
the chances of a successful air start increase at lower

Section Il

altitudes. Occasionally, when normal air start methods
fail, it is possible to obtain a start by placing the
emergency fuel control switch in EMERGENCY and
following the normal air start procedure. Monitor
the start carefully under these circumstances. After
the start has been obtained and the engine is idling
normally, continue to operate on the emergency system
and make a landing as soon as possible.

ENGINE FAILURE DURING TAKE-OFF.

ENGINE FAILURE DURING TAKE-OFF BEFORE
LEAVING GROUND.

If an engine should fail before leaving the ground, do
this:

1. Retard both throttles immediately to IDLE.

2. Apply full braking to stop.
If the landing gear must be retracted because of in-
sufficient remaining clearance, do this:

1. Actuate the wing tip tanks jettison switch if the

tip tanks contain fuel.

2. Pull the canopy emergency release handle to
jettison the canopy.

3. Place the landing gear level in UP.

Note

A force of 25 pounds is necessary to override
the solenoid lock which holds the control
lever in the DOWN position.

4. Place the battery switch in OFF.

ENGINE FAILURE DURING TAKE-OFF AFTER
LEAVING GROUND.

If an engine fails after the airplane is airborne, do
this:
1. Reduce power on operative engine to counter-
act yaw while accelerating to 155 knots.
2. Place the landing gear lever in UP.
3. Place the throttle for the malfunctioning engine
in OFF.
4. Place the engine valve knob for the inoperative
engine in OFF.
5. Check that the fire warning lights are out.
6. Gain sufficient altitude before attempting to

restart the malfunctioning engine. Refer to
ENGINE RE-START IN FLIGHT in this sec-
tion.

If a rapid drop in fuel flow occurs during take-off,

place the emergency fuel control switch for the mal-
functioning engine in EMERGENCY,

3-3




Section Il

CAUTION

If the engine fuel system fails on
take-off or up to an altitude of
6000 feet, it is permissible to trans-
fer fo the emergency fuel system
with the throttle in the FULL posi-
tion provided that the engine rpm
has not dropped below 85% at the
time of transfer. Under all other
conditions the throttle level must
be retarded to IDLE prior to the
transfer; failure to do so results
in excessive exhaust gas ftempera-
tures and rich flame ouf (blow-
out] and/or compressor stall.

1f the engine rpm returns to the approximate take-off
setting, continue to operate in the emergency system
and observe normal precaution for emergency fuel
control procedures.

ENGINE FAILURE DURING FLIGHT.

To determine the cruise control conditions for single-
engine operation, see the Single Engine Cruise Con-
trol Charts in Appendix I. Refer to PROCEDURE
WHEN ENCOUNTERING ENGINE FAILURE in
this section for shutting down an engine. Also, for
information concerning engine oil pressure failure and
engine noise and roughness, refer to ENGINE OIL
PRESSURE FAILURE in this section and ENGINE
INOISE AND ROUGHNESS in Section VIL

PARTIAL POWER.

Partial power of these engines can be caused by icing,
or malfunction of the engine, the engine fuel system
or the airplane fuel system. For failure due to icing,
refer to ICE, SNOW and RAIN in Section IX. A
partial power failure due to improper fuel flow is
indicated by a drop in fuel flow and should be cot-
rected as follows after checking all fuel switches and
fuel knobs on the fuel control panel and all circuit
breakers placarded FUEL SYSTEM VALVES and
FUEL SYSTEM PUMPS.

1. Check all fuel switches and fuel knobs on the
fuel control panel for proper setting.

2. Check circuit breakers placarded FUEL SYSTEM
VALVES and FUEL SYSTEM PUMPS and reset
if necessary.
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3. Place the emergency fuel control switch of the
malfunctioning engine in EMERGENCY.

4. If power is not recovered when the emergency
fuel control switch is placed in EMERGENCY,
the malfunction is in a part of the engine or
the airplane fuel system that affects both normal
and emergency fuel flow, or in the engine itself.

5. If the cause of a partial power failure cannot be
definitely established, check the fuel ffow to the
malfunctioning engine against the existing
power setting to determine if excessive fuel is
being lost. If the fuel flow is consistent with the
existing power setting and the engine is other-
wise operating within normal limits, you may
continue to operate the engine. If the fuel flow
is excessive for the power setting and/or there is
a fluctuation in rpm, shut down the malfunc-
tioning engine to avoid further damage and
eliminate the possibilities of fire in the engine.

6. Trim the airplane for single-engine operation
and adjust the power of the operating engine
for desired cruising conditions. Refer to FLIGHT
CHARACTERISTICS WITH ONE ENGINE
INOPERATIVE in this section.

MAXIMUM GLIDE.

The maximum glide ranges for various altitudes are
given in figure 3-1. To obtain maximum range dur-
ing descent without engine power, fly at the speeds
given in figure 3-1.

Nete

To obtain maximum glide distance, keep
gear and flaps up and the dive brakes
retracted.

LANDING WITH ONE ENGINE INOPERATIVE.

If a landing is to be made with one engine inopera-
tive, do not allow airspeed to decrease below 155 knots
IAS until on final approach. The landing gear may
be lowered on the downwind or base leg if 155 knots
IAS airspeed can be maintained and should always be
lowered in time to insure that gear will be down
and locked prior to touchdown. After completing the
turn on final approach, decrease the airspeed to 130
knots IAS but do not use flaps or dive brakes until
a landing is assured. After the flaps are down, do
not attempt a go-around unless the airplane is above
500 feet altitude.
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MAXIMUM GLIDE DISTANCES

HOLD THE FOLLOWING IAS

GROSS WEIGHT GLIDE IAS
28,000 LB 152
30,000 LB 158

35,000 LB 170
40,000 LB 182
45,000 LB 193

ALTITUDE — 1000 FT

| WARNING l

You are committed to land when
making a single-engine approach
at less than 500 feef altitude with
the gear and flaps extended. Under
these conditions do not attempt a
go-around.

DUAL ENGINE FAILURE.

The two most prominent reasons for engine stoppage
are mechanical failure and fuel starvation. Because the
fuel system is common to both engines, the majority
of dual engine flame-outs occurring simultaneously or
at short intervals result from fuel starvation. The
causes of fuel starvation are improper fuel manage-

ment or failure within the fuel system. During elec-
trical system failure at high altitudes, the fuel tank
boost pumps do not receive power for operation and
a dual engine flame-out is possible. Below 25,000
feet, the engine-driven pumps draw enough fuel from
the tanks for normal engine operation. Since the
engine run-down time is approximately 30 seconds,
the generators supply sufficient power to operate the
flight instruments, inverters, canopy and windshield
anti-icing for this period of time. At altitudes above
42,000 feet, heat and pressurization can be retained in
the cabin by placing the cabin pressure selector switch
in OFE. As the engines decelerate, the generators
trip off the line; therefore, the battery is the only
source of electrical power. When descending from
43,000 feet, place the cabin pressure selector switch
in RAM to avoid canopy and windshield fogging.

If dual engine flame-out occurs, do this:
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1. Place the battery switch in OFF.

2. Turn off all electrical equipment.

3. If flame-out occurred at an altitude above 43,000
feet, turn the battery switch to ON and reposi-
tion the cabin pressure selector switch to OFF.
Make a rapid descent to below 30,000 feet if the
glide distance of an airfield is not critical.

If the flame-out occurred at an altitude below
43,000 feet, turn the battery switch to ON and
reposition the cabin pressure selector switch
to RAM. Descend to a safe relight altitude.

4. Refer to procedures listed under DUAL EN-

GINE AIR START PROCEDURE.

DUAL ENGINE AIR START PROCEDURE.

1. Place the battery switch in ON.
2. Place the No. 1 inverter switch in ON.

3. Check the fuel quantity and realign the fuel
selector switches to the fullest tank.

4. Turn off the battery switch and the NO. 1 in-
verter switch.

5. Follow the procedures as outlined under EN-
GINE RESTART IN FLIGHT in this section.

Note

Start one engine at a time. If the first start-
ing attempt is unsuccessful, try to start the
second engine before making a second at-
tempt to start the first engine.

LANDING WITH BOTH ENGINES INOPERATIVE.
(See figure 3-2.)

Landing with both engines inoperative is mechanical-
ly feasible. All flight control systems operate normally,
although trim may not be available because of the
loss of electrical power. The engine windmilling rpm
at normal glide speeds is below rpm required to pro-
duce electrical power from the generators. Therefore,
because only battery power remains, plan to land
without the use of trim, wing flaps, or dive brakes.
However, sufficient hydraulic pressure will probably
be available to permit extremely slow operation of all
hydraulically operated units. Thus, the units desired
may be used if they can be electrically actuated by
remaining battery power.

In preparing for a landing with both engines in-
operative, do this:

1. Establish a glide speed of approximately 160

knots.
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2. At approximately 10,000 feet above the terrain,
place the landing gear lever DOWN and pull
emergency landing gear down handle. (Use of
the emergency landing gear down handle con-
serves battery power.)

3. Select a high key point to the right of the run-
way, approximately 5,000 feer above the terrain.

4. Proceeding through a 360° approach, select a
low key point approximately 1500 feet above the
terrain. This point should be at the turn from
downwind to base leg, 1 mile to the side of the
runway, and 1 mile downwind from the end of
the runway.

5. Turn base leg and establish an airspeed between
140 and 150 knots.

Note
This pattern is recommended for headwinds
under 10 knots. For headwinds of greater
velocity, reduce the turning radius between
the high and low key point so that the low
key point is closer to the ruoway.

6. Turn on final approach, establish an airspeed
between 120 and 130 knots, and S-turn, fishtail,
or sideslip to lose excessive altitude.

7. When positive of correct position relative to the
runway, lower the flaps for the landing, provided
that enough battery power remains to actuate
the flap system.

Note

If the flap system can be electrically actuated
with remaining battery power, flap operation
will be extremely slow as hydraulic pressure
is being produced only by the windmilling

engines at low rpm.

SINGLE ENGINE GO-AROUND.

l WARNING l

You are committed fo land when
making single engine approaches
at less than 500 feet with flaps and
gear extended. Under these condi-
tions, do not attempt a go-around
and make the decision fo go around
before the flaps are extended.

If it is necessary to make a go-around, perform these
operations:

1. Apply power gradually to maintain positive
control.
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DUAL FLAME-OUT

LANDING PATTERN

GEAR DOWN 10,000 FT.

= GLIDE 160 KNOTS

==

<— L «— """ HIGHKEY POINT
5,000 FT.
OVER TERRAIN

LOW KEY POINT
1,500 FT.
_ OVER TERRAIN

BASE LEG
150-140 KNOTS

FINAL APPROACH
130-120 KNOTS

12194

Figure 3-2
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| WARNING l

Advance the throttle slowly or an
uncontrollable yaw can result.

2. Place the flaps switch in UP before 170 knots
IAS is reached.

3. When you are sure that contact with the run-
way will not be made, place the landing gear
control lever in UP.

This airplane has a minimum single-
engine control speed of 155 knots
IAS. Practice single-engine maneu-
vers only at safe altifudes and be
careful with low speeds and high
engine power.

4. Retract dive brakes.

FIRE.

ENGINE FIRE.

A flashing or steady red light in the PULL-TO-ARM
knobs indicates a fire or an overheat condition in the
engine area. In most cases, retarding the throttle
alleviates the overheat condition. However, if the
flashing or steady light persists, you must institute
corrective action for an engine fire.

ENGINE FIRE ON GROUND.

If a fire detection light illuminates (flashing or steady)
to indicate an abnormal condition in the engine, re-
tard the throttle and observe the indicator light. If
the light persists:

1. Place both throttles in OFF.

2. Signal the ground crew to use carbon dioxide
fire extinguishing equipment.
Note
Each nacelle has two frangible wooden doors
for the insertion of hand fire extinguishers.

If there is a tailpipe fire during engine shutdown,
have the ground crew use a CO, fire extinguisher. If
ground equipment is not available:
1. Pull the PULL-TO-ARM knob for the applicable
engine,
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Note

Pulling out the pull-to-arm knob stops the
flow of fuel and hydraulic fluid to the en-
gines, closes the air bleed shut-off valves to
the air-conditioning system, and arms the
agent discharge switch.

2. Place the agent discharge switch in AGENT
DISCHARGE.

3. Leave the airplane as quickly as possible.

ENGINE FIRE IN FLIGHT.

If the fire detection lights illuminate (flashing or
steady) to indicate an abnormal condition in the en-
gine, retard the throttle and observe the indicator
light. If the light persists:
1. Move the throttle to OFF.
2. Pull the PULL-TO-ARM knob for the applicable
engine.
3. Place the agent discharge switch in AGENT
DISCHARGE.
Note
This is a one-shot system, and actuating the
agent release switch exhausts the fire extin-
guishing supply for the affected engine.
Therefore, do not actuate the AGENT DIS-
CHARGE switch unless it is necessary.

4. Move the oxygen diluter lever to 1009% OXY-
GEN.

5. Insure that the cabin pressure selector switch is
in the proper position (NORMAL or in position
for the operating engine).

6. Follow the procedure outlined under PROCE-
DURE WHEN ENCOUNTERING ENGINE
FAILURE in this section.

CAUTION |

b

Do not attempt fo restart the en-
gine after extinguishing the fire.

ENGINE OVERHEAT CONDITION.
A flashing red light in the PULL-TO-ARM knob

indicates an overheat condition, but the overheat de-
tectors cannot distinguish between a fire and an over-
heat condition.

1. Correct the overheat. condition by reducing the
power of the affected engine.
2. If the light persists, follow the procedures out-

lined under ENGINE FIRE IN FLIGHT in this
section,
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WING OR FUSELAGE FIRE.

A fire in the fuselage or the wing cannot be extin-
guished in flight.
1. If a system is afire, shut it off immediately.

2. If the fire gets out of control, abandon the air-
plane.

FIRE IN FLIGHT COMPARTMENT.

In the event of a fire in the flight compartment:
1. Connect the oxygen masks.

2. Set the oxygen regulator diluter lever to 100%
OXYGEN.

3. Use the hand fire extinguisher.
4, Place the cabin pressure selector switch in RAM.

5. If the fire gets out of control, abandon the air-
plane.

ELECTRICAL FIRE.

Circuit breakers and fuses protect most of the circuits
and tend to isolate an electrical fire. However, if the
source of the fire cannot be determined, turn off all
electrical equipment not absolutely essential for flight
in order to isolate the fire. If you can locate the
source of the fire by this procedure, gradually restore
all circuits to operation except those causing or af-
fected by the fire. If smoke or fumes are present
during or after the fire proceed as follows:

| CAUTION §

Above an altitude of 26,000 feet,
engine flame-out will almost cer-
tainly occur if there is not at least
one fuel fank boost pump feeding
fuel directly to the engine. There-
fore, if the boost pumps must be
turned off, you must descend fo

below 26,000 feet.
1. Cabin pressure selector As required
switch
2. Oxygen mask Connected
3. Oxygen diluter lever 1009 OXYGEN
4. Hand fire extinguisher As necessary

Note
To prevent rapid blow-off of cabin air at
high altitude, place the cabin pressure selec-
tor switch in OFF,

Section Il

5. Gradually restore electrical power to determine
the source of fire.

CAUTION |

4

Make sure that the electrical cir-
cuit involved is isolated before re-
storing complete power.

If the source of the electrical fire is not determined,
land as soon as possible, or if the fire is serious
enough, abandon the airplane,

ELIMINATION OF SMOKE OR FUMES.

In the event of heavy smoke or toxic fume concen-
tration in the flight compartment, do this:

1. Determine which engine might be causing the
smoke or fumes by placing the cabin pressure
selector switch in the NO. 1 ENG and then in
the NO. 2 ENG position. If this reveals that
the engines are the source of the smoke or
fumes, then proceed with step 2 or 3.

2. If below 42,000 feet cabin altitude:

Connected

1009% OXYGEN

Oxygen mask

Oxygen regulator diluter
lever

Cabin pressure selector switch RAM

3. If above 42,000 feet cabin altitude, make a rapid
descent to below 42,000 feet and purge the cabin
air by placing the cabin pressure selector switch
in RAM.

Oxygen mask
Oxygen regulator diluter

Connected
1009% OXYGEN

lever

Cabin pressure selector switch RAM

Note

Ram air at high altitudes may be extremely
cold. Do not leave the cabin pressure selector
switch in RAM too long.

If the source of smoke is not due to malfunctioning
of the air conditioning system, retain heat in the
cabin by placing the cabin dump switch in the on

position and leaving the cabin pressure selector switch
in NORMAL.
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EMERGENCY EQUIPMENT

AND EXITS

EJECTION PROCEDURE

. PLACE FEET FIRMLY OM RESTS.
. PLACE ARMS IN RESTS.
. RAISE R.H. GRIP TO

JETTISON CANOPY.

. RAISE LH. GRIP TO

LOCK SHOULDER HARMESS.

. SQUEEZE TRIGGER ON R.H. GRIP.

EJECTION PROCEDURE

. RAISE R.H. GRIP TO
JETTISON CANOPY
& STOW COLUMN.

. PLACE FEET FIRMLY IN
RESTS.

. PLACE ARMS IN RESTS.
. RAISE LH. GRIP TO LOCK
SHOULDER HARMNESS.

. SQUEEZE TRIGGER
ON R.H. GRIP.

CUT CANOPY FOR

1. PILOT'S EJECTION PLACARD
2. PILOT'S SEAT
3

. PILOT'S (R GRIP) CANOPY JETTISON
CONTROL, COLUMN STOWAGE, AND
EJECTION CONTROL

4. PILOT'S (L GRIP] INERTIA REEL LOCK
CONTROL

5. PILOT'S INERTIA REEL LOCK CONTROL 12.

3-10

EMERGENCY RESCUE_

. PILOT'S EMERGENCY CANOPY RELEASE
. CRASH AXE

13. EXTERIOR EMERGENCY CANOPY RELEASE

INSTRUCTOR PILOT'S INERTIA REEL

8. INSTRUCTOR PILOT'S [R GRIP) CANOPY ' [ R oL

JEFTISON AND, EIECTION.CONTROL 15. INSTRUCTOR PILOT'S (L GRIP] INERTIA

10. JETTISONABLE CANOPY 16. INSTRUCTOR PILOT'S EMERGENCY
11. HAND FIRE EXTINGUISHER (C.B) CANOPY RELEASE
INSTRUCTOR PILOT'S SEAT 17. HYDRAULIC HAND PUMP o
Figure 3-3

Revised 1 February 1957
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LANDING EMERGENCIES.

LANDING WITH GEAR RETRACTED.

CAUTION |

2

Whenever the terrain is unknown
or unsuited for forced landing, use
the ejection seat to escape from
the airplane rather than attempt a
forced landing. The probability of

* receiving severe injuries from a
forced landing under adverse con-
ditions is very high. The minimum
safe ejection altitude in level flight
for upward ejection seats with au-
tomatic seaf belt and manual chute
is 1000 feet. The minimum safe
ejection altitude with automatic
seat belt and an automatic para-
chute is 500 feet, provided the
parachute lanyard is attached to
the seat belt.

If it should be necessary to land with the landing gear
retracted, proceed as follows:

1. Notify the other crew member to prepare for a
crash landing.

I

Advise the control tower of the existing emer-
gency and request an application of foam to the
runway when time of landing has been deter-
mined.

3. Reduce the fuel load but retain empty or nearly
empty tip tanks.

Note

If wing tip tanks are installed and they are
full of fuel, actuate the tip tank jettison
switch. If the tip tanks are empty, or nearly
empty retain them; they will act as skids and
will prevent a wing tip from digging in,
especially on soft surfaces, and causing the
airplane to cartwheel.

4. Jettison all internal and external stores and close
the bomb door. '

5. Unfasten the parachute harness buckles and re-
adjust safety belt and shoulder harness.

6. Turn off all unneeded electrical equipment.

7. Set up landing pattern using a flat, power-on
approach.

8. Jettison the canopy when airspeed reduces to
180 knots IAS or below.

Section Il

| WARNING '

Before pulling the canopy emer-
gency release handle, bottom the
ejection seat to avoid any possi-
bility of being struck by the can-
opYy.

9. Just before touchdown perform the following:

a. Place the throttle in OFF.

b. Pull the pull-to-arm knobs and place the
agent discharge switch in the AGENT DIS-
CHARGE position.

c. Lock the shoulder harness.

§ cauTION

3

You cannot bend forward when the
inertia reel is locked; therefore,
before locking the reel, cut all
switches not accessible from the
locked position.

d. Disconnect the radio cord and oxygen hose.

e. Place the battery and generator switches in
OFF.

f. Make contact with the ground in a normal-
landing attitude at the lowest possible air-
speed and rate of descent consistent with safe
control of the airplane. Do not stall in. If
necessary, “‘stick” the airplane on the ground.

10. After the airplane comes to a complete stop, get
out as soon as possible.

LANDING WITH ONE MAIN GEAR UP OR
UNLOCKED.

If one main gear remains in the up position or does
not lock in the down position, retract the gear and
make a wheels-up landing in accordance with the
instructions under LANDING WITH GEAR RE-
TRACTED.

LANDING WITH MAIN GEAR EXTENDED AND
NOSE GEAR UP OR UNLOCKED.

Touch down on main gear and hold the nose off the
runway as long as possible.

LANDING WITH FLAPS UP.

When landing without the use of wing flaps, add ap-
proximately 10 knots to speeds used during a normal
landing.

3-11




Section Il

EMERGENCY EXIT.

Two methods of emergency exit from the airplane are
available. In flight, use the ejection seat system. If
the airplane is on the ground and emergency exit is
necessary, do this:
1. Insert seat safety pins.
2. Actuate the canopy control switch to OPEN.
3. If the canopy control switch fails to open the
canopy, pull the canopy emergency release han-
dle (pilot’s or instructor pilot’s) to jettison the

canopy.
| CAUTION ;

Waich out for the jettisoned can-
oPy.
4. If the canopy cannot be opened according to the

procedures in 2 and 3, use the crash ax to chop
through the canopy.

EMERGENCY ENTRANCE.

To gain emergency entrance to the airplane on the
ground, follow the procedures shown in figure 3-3.

DITCHING.

Ditching is a last resort. Since all survival equipment
is carried by the crew on their persons, there is no
advantage to be gained in riding the airplane down.
However, if altitude is not sufficient for bail-out and
ditching is unavoidable, do this:

1. Notify the other crew member to prepare for

ditching.
2. Place the IFF switch in EMERGENCY.

3. Actuate the master jettison switch if it is desir-
able to jettison stores and tip tanks.

Note

The construction of the rotary bomb door is
such that the presence of bombs on the closed
door may tend to reduce the cave-in of the
door. If the tip tanks are empty and the sea
is calm, do not jettison the tanks as they will
provide additional buoyancy.

4. If stores are jettisoned, place the bomb door
switch in CLOSE.

5. Check that the landing gear lever is in UP.
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CAUTION |

The landing gear must be re-
tracted. If the gear is extended,
the airplane will dive into the
water upon confact.

6. Place the dive brakes switch in EXTEND.
Place the wing flaps switch in DOWN.

8. Disconnect all personal equipment except the
oxygen hose.

e

9. Unbuckle the parachute harness.

10. When the airspeed has dropped to 180 knots 1AS
or less, jettison the canopy by pulling the canopy
emergency release handle.

11. Check that the seat belt and shoulder harness are
secure and lock the inertia reel.

| CAUTION

The pilot cannot bend forward
when the inertia reel is locked.
Therefore, cut all switches not ac-
cessible before locking the inerfia
reel.

12. Insert the seat safety pins.

13. Make the landing into the wind. If the sea is
rough, land in a direction parallel to the waves
and on top of a wave crest if possible.

14. Place the throttles in OFF.

15. Make the touchdown as slowly as possible with
a slightly nose-high attitude.

16. After the airplane has stopped, abandon it im-
mediately; the airplane may sink rapidly.

Note

In the event of ditching and sinking in water
where you find yourself unable to immedi-
ately escape due to any number of factors, it
is possible for you to survive under water
with your oxygen equipment until you can
free yourself and escape. The diluter-demand-
type oxygen regulator is a suitable under-
water breathing device when the regulator is
set at 1009% OXYGEN. The mask must be in
place and tightly strapped, and that the regu-
lator must be set at 1009 OXYGEN, but
remember the bail-out bottle cannot be used
under water.

SEAT EJECTION.

When immediate escape from the airplane is neces-
sary follow the procedures shown on figure 3-5.

Revised 1 February 1957
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EMERGENCY ENTRANCE
AND EXIT

If the canopy has not been jettisoned by the pilot, and time and conditions
permit, actuate the external canopy release switch to the UP position and use
the hydraulic hand pump to open the canopy.

If the canopy will not open electrically, open the canopy emergency re-
2 lease door, pull the handle out to six feet away from the airplane. When the

cable tightens, pull hard to release the canopy.
WARNING

WATCH OUT FOR THE JETTISONED CANOPY

If the canopy cannot be removed after performing steps 1 and 2, chop
3. openings in the canopy with a fire ax as shown.

If both seat hand-grips are in the normal (down! positions, complete the
rescue operation.

WARNING

Keep clear of the seat hand-grips at all times. If the right-hondgrip is inad-
vertently raised by rescue personnel, the canopy remover will be fired, and the
trigger may be accidentally actuated and the seat ejected.

M-3 SEAT
INITIATOR

(CAVAPULTY If the right-hand grip is raised, the seat catapult will be armed to fire,
5, therefore, before continuing rescue operations, a safety pin must be inserted in

the M-3 seat catapult initiator to prevent inadvertent firing of the ejection seat.

12196

Figure 3-4
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EJECTION
PROCEDURES

RAISE RIGHT AND LEFT
GRIP TO JETTISON
CANOPY, STOW AND

LOCK SHOULDER HAR-
NESS.

2

PLACE FEET FIRMLY IN
RESTS.

NOTE:
IF AT HIGH ALTITUDE PULL PLUG
ON BAILOUT BOTILE.

12197

Figure 3-5 (Sheet 1 of 2)
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DELAY OPENING PARACHUTE AS
‘LONG AS ALTITUDE PERMITS, TO
OW SEAT TO CLEAR THE PARA-
TO REDUCE PARACHUTE
UPON OPENING, AND TO
ALTITUDES WHERE NORMAL
THING 1S POSSIBLE.

AUTOMATIC LAP BELT RE-
BY TIME DELAY
LAP BELT AND
HARNESS SEPA-

SIT ERECT. HEAD AGAINST
REST. PULL CHIN IN.
SQUEEZE TRIGGER ON
RIGHT GRIP.

THE EJECTION SEAT TRIGGER CANNOT BE
SQUEEZED UNTIL THE MECHANICAL LINKAGE
OF THE GRIP LOCKS THE GRIP FIRMLY IN THE
UP POSITION. THE GRIP LOCKS WHEN IT IS
PULLED ALL THE WAY BACK.
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WARNING

The minimum safe ejection altifude
for upward ejection seat with au-
tomatic belt and manual parachute
is 1000 feet. The minimum safe
ejection altitude with an automatic
seat safety belt and aufomatic
parachute is 500 feet, provided the
parachute lanyard is attached to
the seat belt.

If immediate escape from the airplane is not necessary
and time permits, the following procedures are rec-
ommended and are to be coordinated between the
pilot and instructor-pilot. The instructor-pilot will
eject from the airplane before the pilot.

1. Follow the radio distress procedure.

2. Place the IFF master switch in EMERGENCY.
3. Stow all loose equipment. _

4. Disconnect the microphone headset lead, oxygen

hose, and helmet defogging lead if they are con-
nected.

5. If at high altitude, pull the plug on the oxygen
bail-out bottle.

6. Jettison the canopy, using the controls in the
following sequence until the canopy jettisons:

a. Instructor pilot’s canopy emergency release
handle.

b. Pilot’s canopy emergency release handle.
c. Pilot’s canopy control switch.

Note

All available means of jettisoning the canopy
should be tried before using the right grip.
This procedure allows the pilot to maintain
longitudinal control of the airplane until he
is ready to eject.

7. Raise the left grip to lock the shoulder harness.

8. Sit erect, head against the head rest, chin in, and
feet and arms in the rests.

9. Raise right grip to the up-and-locked position;
then squeeze the trigger to eject from the air-
plane.

10. After ejecting and after release of the automatic
seat belt, kick free of the seat and delay opening
the parachute as long as altitude will permit.
This procedure will prolong the duration of the
oxygen in the bail-out bottle.
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| WARNING |

Normal longitudinal control of the
airplane will be lost after raising
the pilot's right grip because of
the operation of the control col-
umn stowage system. Under these
conditions you will have only very
limited longitudinal control of the
airplane by using the stobilizer
trim switch.

BAIL-OUT.

In all cases of emergency exit in flight, use the ejec-
tion seat system. This is the safest méthod of escape
in either high or low speed flight since it avoids the
possibility of colliding with the empennage. If the
ejection seat system should malfunction, use the fol-
lowing procedure to bail out:

1. Stow all loose equipment.

2. Jettison the canopy by pulling the canopy emer-
gency release handle.

3. Disconnect the microphone headset and oxygen
hose.

4. Pull the plug on the oxygen bail-out bottle if at
high altitude.

5. Trim the stabilizer full nose down; then roll the
airplane over. i

6. Unfasten the séat safety belt and fal]-out of the
airplane.

ENGINE FUEL CONTROL SYSTEM
MALFUNCTION.

If an engine fuel control system malfunctions, as indi-
cated by a loss of power and drop in fuel flow indica-
tion, attempt to correct the condition in this manner:
1. Check all circuit breakers placarded FUEL SYS-
TEM VALVES and FUEL SYSTEM PUMPS for
proper setting and reset if necessary. If this does
not correct the condition proceed with step

No. 2.

2. Place the emergency fuel control switch of the
malfunctioning engine in EMERGENCY.
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| CAUTION |

If the engine fuel control system
fails on take-off or up to 6000 feef,
you can fransfer fo the emergency
fuel system at FULL throttle, if the
engine has not dropped below 85%
at the time of transfer. Under all
other conditions retard the throtf-
tle to IDLE prior to the transfer.
Failure #o do this causes excessive
exhaust gas temperatures, rich
flame-ouf and/or compressor stall.
The emergency fuel control does
not incorporate the compensatory
features of +he normal fuel control.
Therefore, rpm and exhaust tem-
perature limits may be exceeded
if you do not make accelerations
slowly and smoothly.

3. If the use of emergency fuel control does not
correct the condition and the engine is still op-
erating, refer to PARTIAL POWER FAILURE

in this section.

4. If the use of emergency fuel control does not
correct the condition and the engine has flamed-
out, attempt to start the engine as described
under ENGINE RE-START IN FLIGHT in this
section.

ENGINE-DRIVEN FUEL PUMP FAILURE.

If both main pumps of the engine-driven fuel pump
assembly fail completely, engine flame-out results and
the engine cannot be restarted. Normal engine opera-
tion will not be affected, however, by the loss of one
gear pump or by the loss of one gear pump and the
centrifugal pump, provided that the boost pumps of
the airplane fuel system are operating.

AIRPLANE FUEL SYSTEM FAILURE.

NO. 1 OR NO. 2 FUSELAGE TANK BOOST
PUMP FAILURE.

The No. 1 and No. 2 fuselage tanks each have two
boost pumps and it is unlikely that all four pumps
would fail simultaneously. In the event of boost pump
failure, do this:

1. Check that all fuel system circuit breakers are
on or in.

Section Il

| CAUTION |

+

Above an altitude of about 26,000
feet, engine flame-out will almost
certainly oceur if there is not at
least one fuel tank boost pump
feeding fuel directly to the en-
gines. Since fuel is normally fed
from the No. 1 tank to the engines,
this means that if both boost pumps
in that tank are inoperative, nor-
mal flight above approximately
26,000 feet is not possible. Under
these conditions and just prior fo
flame-out, a rapid fluctuation of
the fuel flow will be evident.

2. In the event of failure of both boost pumps in

the No. 1 fuselage tank, position the fuel trans-
fer and bypass valve knob to feed fuel directly
to the engines from the No. 2 fuselage tank,
the wing tanks, or the wing tip tanks. Turn
the No. 1 fuselage boost pumps switch to OFF
on Group C airplanes. If necessary, fuel may
be recovered from the No. 1 tank even though
the boost pumps have failed but continued flight
is limited to altitudes below 26,000 feet due to
the limited suction action of the engine-driven
fuel pumps. Recover the fuel in the No. 1 fuse-
lage tank only if the other tanks have been

exhausted.
| WARNING l

When drawing fuel from the No. 2
fuselage tank or the wing f#anks
directly to the engines, observe
the fuel quantity indicator to avoid
flame-out. Delivery rates from the
tip tanks are sufficient for satisfac-
tory engine operafion only at low
power and af low altitudes.

3. If both No. 2 fuselage tank boost pumps fail

below 26,000 feet, fuel may be recovered by
positioning the fuel transfer and bypass valve
knob to the flow to engines position and by
placing the No. 2 fuselage tank knob in the
flow position. Under these conditions, the No.
1 fuselage tank boost pumps should be off on
Group C Airplanes.
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NO. 1 FUSELAGE TANK FUEL LEVEL SHUT-OFF
VALVE FAILURE.

Malfunctioning of the No. 1 tank fuel level shut-off
valve will cause large quantities of fuel to be dumped
overboard out of the fuselage vent mast. This will
generally be noticeable prior to take-off. However,
during flight, if the airplane is apparently consuming
abnormally large amounts of fuel, temporarily halt
the transfer of fuel to the No. 1 tank and check to
see that all fuel vent circuit breakers are in and that
the fuel consumption is normal from the No. 1 tank
to the engines and from all other tanks to the No. 1
fuselage tank. If fuel consumption is abnormally high
from the No. 1 fuselage tank, the valve is malfunc-
tioning. Transfer fuel intermittently to the No. 1
tank as needed without relying on the No. 1 fuselage
tank fuel level shut-off valve.

WING TANK BOOST PUMP FAILURE.

Failure of a wing tank boost pump prevents the flow
of fuel from that tank. Trim change and fuel quantity
indication enable the pilot to determine the opera-
tion of the wing tank boost pump. If 2 wing tank
boost pump is inoperative, check the applicable cir-
cuit breaker before turning off the wing-tank—tip-
tank selector switch. If fuel fails to flow from any one
of the wing or tip tanks causing extensive lateral trim
correction, draw fuel from the opposite tank in the
same wing to decrease the necessary lateral trim cor-
rection. For example, if the left tip tank fails to sup-
ply fuel while the right tip tank supplies fuel nor-
mally, and an out-of-lateral trim condition occurs,
discontinue drawing fuel from the right and left tip
tanks and draw fuel from the left wing tank until
the lateral trim returns to neutral. Continue drawing
fuel from the tanks in any manner that maintains
lateral trim. Refer to procedures under TIP TANK
FUEL SYSTEM FAILURE in this section.

TIP TANK FUEL SYSTEM FAILURE.

Excessive use of aileron trim may indicate uneven
feeding from a tip tank. Maneuver the airplane in
an attempt to start the flow of the fuel from the tip
tank by inducing positive and negative G loads. If
these maneuvers fail to start the fuel flow, check the
aileron control above 10,000 feet with the aircraft in
landing configuration. After establishing the amount
of aileron control required to maintain level flight,
jettison the heavy tank, if necessary. (See TIP TANK
JETTISON in this section). If the heavy tip tank
cannot be emptied or jettisoned, empty the wing rank
on the heavy side and leave the wing tank on the
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light side full to create the best landing situation.
Although landings have been made with one tip
tank empty and the other full, do mot attempt them
unless it is absolutely necessary and then only under
the best conditions. Make your touchdown at a speed
approximately 130 knots to maintzin lateral control
with full aileron.

BOMB DOOR FERRY TANK BOOST PUMP
FAILURE.

If the boost pump in the bomb door ferry tank fails,
place the ferry tank boost pump selector switch in
OFF and select the next tank to be used. Fuel in the
ferry tanks cannot be recovered nor can the tank be
etii i

TIP TANK JETTISON.

To jettison the tip tanks, place the tip tank jettison
switch in TIP TANK ONLY. The tip tanks will also
jettison if the master jettison switch is actuated and
the tip tank jettison switch is in NORMAL. It is not
necessary to turn the wing tip tank fuel selector knob
to OFF when jettisoning, because a flapper valve closes
the line. Do not jettison empty tip tanks above 365
knots; full tip tanks under 160 knots.

BOMBS AND EXTERNAL STORES
JETTISON.

During an emergency, all bombs and external stores
can be jettisoned in an unarmed condition by momen-
tarily actuating the master jettison switch.
Note
If the wing tip tanks are to be retained the
tip tank jettison switch must be OFF. If the
tip tank switch is in NORMAL when the
master jettison switch is actuated, the wing
tip tanks will be jettisoned as well as the
stores.

ENGINE OIL PRESSURE FAILURE.

GROUND OPERATION.

Normal operating oil pressure is between 20 and 35
psi. Oil pressure between 10 and 20 psi and between
35 and 40 psi is undesirable; however, it is possible
to operate the engines extensively within these pres-
sure areas. Retard the throttle to reduce oil pressure
in excess of 40 psi. Stop the engine and land as soon
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as possible when the oil pressure falls below 10 psi.
One minute of continuous engine operation with zero
oil pressure is satisfactory for continued service. Over
one minute but less than two and one-half minutes is
satisfactory for continued service, provided:

1. No abnormal engine noise exists.

2. The oil pressure pump strainer and the oil
scavenge pump are checked and found free of
metallic particles.

3. No indication of damage or metallization exists.

No oil pressure for a period exceeding two and
one-half minutes is cause for engine removal.

IN FLIGHT.

One minute of continuous engine operation with zero
oil pressure is permissible. Over one minute but less
than two and one-half minutes engine operation may
be continued at the pilot’s discretion; after landing,
inspection should be made as in items No. 1 to No. 3
of ENGINE OIL PRESSURE FAILURE, GROUND
OPERATION, this section.

ELECTRICAL POWER SUPPLY SYSTEM
FAILURE.

GENERATOR FAILURE.

1. If a generator fails, as indicated by voltage read-
ing of zero, a loadmeter reading of zero, the
generator indicator light being on, and normal
indications for the remaining three generators,
place the indicated generator switch in OFF. No
monitoring of the electrical load is required.
(See figure 3-6.)

2. If a generator fails, as indicated by a loadmeter
reading of zero and the generator indicator light
being on, but with a normal voltage reading and
the remaining three generators indicating nor-
mal:

a. Place the indicated generator switch momen-
tarily in RESET and return it to ON.

b. If the generator indicator light is out and
the loadmerter indication is normal, leave the
generator switch in ON.

c. If the generator indicator light remains on
and the loadmeter indicates a zero reading,
place the generator switch in OFF.

d. No monitoring of the electrical load is re-
quired.

Section il

3. If a generator fails, as indicated by a low volt-
age reading and a high loadmeter reading:
a. Place the generator switch for the indicated
generator in OFF.

b. Check the loadmeters of the remaining gen-
erators for indications that the electrical load
is approximately in balance.

c. No monitoring of the electrical load is re-
quired.

4. If any two generators fail (assuming both en-
gines are operating) and either or both cannot
be reconnected to the electrical system by follow-
ing the procedures given in 1, 2, and 3 above:
a. Place both indicated genmerator switches in

OFF.

CAUTION |

b

For #wo-generator operation af
50,000 feet altitude and cruise-
combat speeds, the amount of
monitoring required is high and the
type of equipment that must be
shuf off may reduce the effective-
ness of some missions and may
even preclude the completion of
others. Two operating generafors
have a system capacity of 396 am-
peres (0.65 per loadmeter, 1.3
totall, while the predicted maxi-
mum continuous amperes required
for this flight condition is 542 am-
peres (0.9 per loadmeter, 1.8
totall or 146 amperes (0.25 per
loadmeter, 0.5 totall more than
two-generafor oufpuf. Therefore,
it is extremely important that the
electrical loads be monitored to
prevent overloading fthe gener-
afors.

b. Ogne way to obtain the required amount of
monitoring is to limit the use of fuel pumps
to two at a time and to turn off both the S—4
Shoran and the APG-31 Gun Ranging Radar.
The electrical system loading will then be
below the system’s two-generator capacity
and will operate safely.

Note

For two-generator operation at altitudes of

36,500 feet and below, no monitoring is re-
quired.
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FAILUR

E

NO. OF L R T
%E;ﬁ!&'ll'ggs ENGINES POWER READING PER SYSTEM OUT- REMARKS
OPERATING GENERATOR PUT (AMPERES)
— == —
" Normal operation, 50,000 ft. altitude no monitoring
4 2 Yes I/ 792 required.
i Normal operation, 50,000 ft. altitude. No monitoring
3 2 Yes T 594 TEquired.
Unnecessary loads must be monitored. Maximum
E 2 Yes 7* 3% loadmeter reading at 50,000 ft. altitude is .7.
Unnecessary loads must be monitored. Maximum
! : Yes < 220 loadmeter reading at 50,000 ft. altitude is .7.
Since fuel booster pumps are necessary at altitudes
Depends upon above 26,000 ft. the battery can be used to operate
0 2 Yes 0 conditions of | necessary fuel booster pumps during letdown to 26,000
batteryt ft. It is imperative that all loads except necessary fuel
booster pumps and standby instrument inverter be
turned off.
No power available for flight instruments or for relite
in case of flame-out. Engines will Erobab!y flame-out
0 2 No 0 0 when operating above 26,000 ft. with no power for the
fuel booster pumps. The center of gravity cannot be
controlled without fuel booster pumps.
The altitude for single-engine operation is limited to
9 1 Yes 95 540 36,500 ft. Tactical mission considered aborted. No
i : monitoring of loads required for all other remaining
operating conditions.
Altitudes limited to 36,500 ft. Loads (all but 2 fuel
1 1 Yes 5% 300 pumps) shall be monitored so that loadmeter reading of
remaining generator does not exceed 1.0.
Altitude limited to approximately 26,000 ft. Supply
0 1 Yes 0 Dfop:d"i?fm:‘%?" loads on battery bus only. Preserve battery for relite
; batteryt attempts in case of flame-out. (Battery switch in OFF
position.)
Altitude limited to approximately 26,000 ft. No electrical
0 1 No 0 0 power available.
Depends upon | Only battery bus should be energized. (Battery switch in
0 0 Yes 0 condition of OFF position.) Engine relight is possible depending
batteryt upon the condition of the battery.
' Refer to glide distance in this section. No electrical
0 0 No 0 0 power available.
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T Life expectancy of battery depends upon the state of charge, its temperature, and rate of discharge.

*Maximum allowable loadmeter readings at different altitudes.

ALLOWABLE LOAD PER GENERATOR
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5. If two generators are lost because of engine
failure:
a. Place both generator switches for the mal-
functioning engine in OFF.
b. No monitoring of electrical load is required.

Note

The capacity of the two operating generators
at the airplane’s single engine service ceiling
is sufficient to supply the electrical system
without monitoring.

6. If two generators are lost because of engine fail-
ure and one of the remaining generators fails,
as indicated by any of the conditions in para-
graphs 1 through 3:

a. Place the generator switches for the inopera-
tive generators in OFF.

Note

As a result of an engine failure, the mission
will probably have to be aborted. The
system’s electrical loads should be monitored,
commensurate with the gross weight of the
airplane and the altitude at which it is flying.
The electrical load must not exceed the elec-
trical system’s capacity for single-engine,
single-generator operation so that the effec-
tiveness of the airplane will be maintained
on the return flight to base. The generator
rating for maximum operational altitude of
36,500 feet, for light gross weight is 294
amperes 0.95 loadmeter reading.

b. Monitoring may be done by turning off
power for special weapons, bomb control,
gun ranging radar, gun charging, gun heat-
ers, recirculating blower, Radar Beacon
APW-11A, inverters, and by limiting the
use of fuel boost pumps to two at a time.

7. 1If all four generators indicate failure:

a. Immediately place the battery switch in OFF
if the airplane is below 26,000 feet altitude.

WARNING

Above an altitude of about 26,000
feet, engine flame-out occurs if
there is not at least one fuel tank
boost pump feeding fuel directly
to the engines.

b. Turn off all non-essential electrical loads.

c. Place the battery switch in ON and, one at
a time, place each generator switch in RE-

SET, note the voltage, and place the switch
in OFF.

d. After checking all the generators, place the
battery switch in OFF.

e. If normal voltage is indicated by any or all
generators, place the switch for the genera-
tors that indicated normal voltage in ON
one at a time.

f. If the electrical system is functioning prop-
erly, place the battery switch in ON and
turn on needed electrical equipment.'

CAUTION i

Be careful not to overload the gen-
erator or generators now supply-
ing the electrical system.

If none of the generators can be returned to the elec-
trical system, leave the generators switches in OFF,
leave the battery switch in OFF, and land as soon as
possible.

Note

If it is necessary and sufficient battery power
remain, the battery will operate the master
jettison circuit, standby inverter circuits, and
the C—4A lights. These circuits operate re-
gardless of the position of the battery switch.

CIRCUIT BREAKERS.

If a circuit breaker opens disconnecting power to any
circuit, it indicates an overload or short in that circuit.
If the circuit breaker reopens after being reset, do not
use that circuit.

NO. 1 AND NO. 2 INVERTER FAILURE.

If the No. 1 or No. 2 inverter fails during flight, the
No. 1 and No. 2 inverter failure indicator light illumi-
nates. If one of these lights should illuminate, place
its respective inverter switch in OFF. Because there is
no alternate source of power for the a-c circuits if
the No. 1 or No. 2 inverter fails, all circuits supplied
by the inoperative inverter will be out.

Note

When the No. 1 inverter fails during flight,
the following instruments probably will re-
tain the same readings as were indicated im-
mediately prior to the No. 1 inverter failure:
the fuel quantity gage, No. 1 and No. 2 en-
gine oil pressure indicators, the No. 1 and
No. 2 engine fuel flow indicators, and the
main system hydraulic pressure indicator.
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INSTRUMENT INVERTER FAILURE.

If the instrument inverter fails in flight, as indicated
by the inverter failure light, place the instrument
inverter switch in STANDBY. In this position, the
standby instrument operates the flight attitude indi-
cator and the J-2 compass.

Note

When the instrument inverter fails during
flight, J-2 compass will retain the same read-
ing as was indicated immediately before the
inverter failed. The vertical gyro indicator
will assume an erratic position.

COMPLETE ELECTRICAL FAILURE.

WARNING

Loss of boost pump pressure may
cause erratic engine operation
above an altitude of 26,000 feet.
Engine flame-out will almost cer-
tainly occur if there is not at least
one fuel tank boost pump feeding
fuel directly to the engines. Since
fuel is normally fed from the No. 1
fuselage tank to the engines, this
means that if both the boost pumps
in that tank are inoperative, nor-
mal flight above 26,000 feet is not
possible. Under these conditions
and just prior to flame-out, a rapid
fluctuation of the fuel flow will be
evident.

a sl

CAUTION

When electrical power has been
lost, the emergency fuel control
system cannot be putf into oper-
ation.

Note

During complete electrical failure, all a-c in-
struments retain the same readings as were
indicated immediately before the electrical
failure occurred. All d-c instruments will
assume an off-scale position or revert to zero.

If the entire electrical system fails or if it becomes
necessary to turn off the battery and generators, much
of the auxiliary equipment and many controls will
be inoperative. Flight without electrical power is
limited and should be conducted as follows:
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1. If it is possible, reduce airspeed and adjust trim
before turning off the electrical power. Trim
control is not available without electrical power
and the trim devices will continue to maintain
the positions they had at the time of electrical
failure. =

2. The fuel system will not continue to operate if
electrical power is not available. All fuel boost
pumps, except the engine-driven fuel boost
pump, will cease operation. Therefore, a reduc-
tion in altitude and rpm may be necessary for
satisfactory engine operation.

3. If possible, check that the fuel transfer and by-
pass valve knob is in the flow from No. 1 rank
position, before turning off electrical power.
The No. 1 fuselage tank is the main service tank
to which fuel from all other tanks is normally
transferred. (This procedure is recommended
since more fuel is in the No. 1 tank than in any
other tank during flight.)

WARNING

If all electrical power is lost, the
fuel quantity indicator is inopera-
tive. However, the pointer remains
in position and gives a false read-
ing.

4. Land as soon as possible. The landing gear and
bomb door will operate satisfactorily, but the
flaps and dive brakes will be inoperative.

WARNING

The external stores, infernal stores,
and wing tip tanks cannot be re-
leased without electrical power.

HORIZONTAL STABILIZER SYSTEM
MALFUNCTION.
(GROUP C AIRPLANES) |

The maximum speed at which a runway stabilizer can
be safely controlled is 250 knots IAS. If stabilizer
failure occurs at full nose-up trim, you can still make
a flaps-up landing safely. If stabilizer failure occurs
at full nose down trim, a full flaps landing can be
made safely. If failure of the stabilizer normal con-
trol system should occur, do this:

1. Place the horizontal stabilizer control switch in
ALT.

Revised 1 February 1957
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2. Actuate the stabilizer emergency control switch
to position the stabilizer.

Note

When the horizontal stabilizer control over-
ride switch is in ALT, the aileron trim con-
trol system is inoperative.

HORIZONTAL STABILIZER MALFUNCTION.
(GROUP D AIRPLANES)

Full nose-down trim failure can be controlled at maxi-
mum airspeeds using about 80 pounds of stick force
for an airplane with an aft cg condition. With a for-
ward cg condition, full nose-down trim failure can be
controlled at maximum airspeeds using about 135
pounds stick force. Full nose-up trim failure cannot
be overcome at maximum airspeeds. Under this con-
dition the airplane will climb, the airspeed will de-
crease, and at about 350 knots IAS the trim can be
overpowered to attain level flight. If failure of the
stabilizer trim system occurs:
1. Place the stabilizer emergency switch in EMERG
OFF.
2. Place the stabilizer POWER circuit breaker in
OFF.

HYDRAULIC SYSTEM FAILURE.

If the hydraulic system fails, a wheel brake accumu-
lator which is isolated from the main system by a
check valve provides fluid for emergency operation
of the wheel brakes. Emergency operation of the
landing gear and bomb door is possible by the use
of the pilot’s hydraulic hand pump which supplies
pressure to a duplicate pressure line to the control
valves for the landing gear and bomb systems. There
is enough fluid in the emergency portion of the hy-
draulic reservoir for opening the door and extending
the landing gear. If the bomb door is closed at the
time of hydraulic system failure, and it is necessary
to open the door before landing in order to release
the bomb load, the landing should be made with the
door open. If, after approximately 50 strokes of the
hand pump, there is no indication of pressure build-
up or bomb door operation, make no further attempt
to operate the bomb door. For other hydraulic system
failures, see BRAKE SYSTEM FAILURE and LAND-
ING GEAR EMERGENCY EXTENSION in this
section.

EXCESSIVE HYDRAULIC FLUID TEMPERATURES.

Loss of accumulator precharge pressure is a major
factor in attaining a high frequency of pressure os-
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cillation and excessive hydraulic fluid temperatures.
The temperature of the hydraulic fluid will become
excessive when a high pressure drop is combined with
high fluid flow over an extended period of time. This
condition can also be the result of pressure regulator
failure in the cut-in position requiring the output of
both pumps tQ be passed through the main relief valve
and will be evident by a continuous 3500 psi indica-
tion on the main hydraulic system pressure gage. High
temperatures will occur in approximately 20 minutes.
This may cause hydraulic system failure due to pump
failure or loss of fluid through leakage induced by the
high temperatures. Use of the emergency procedures
described in this section will then be required for
bomb door and landing gear operation. Excessive fluid
temperatures can also be caused by very rapid continu-
ous oscillation of system pressure, when the sub-
circuits are not being operated, berween the normal
cut-in pressure of 2600 + 100 — 0 psi and the normal
cut-out pressure of 3000 4+ 100 — 0 psi. Rapid fluc-
tuation of system pressure is the result of considerable
increase in the system internal leakage rate. Fluctua-
tion of system pressure will be indicated by the main
hydraulic system pressure gage. Operation of each
sub-circuit may stop the internal leakage and fluctua-
tion. The operation of one sub-circuit should be com-
pleted before actuating another. This will assist in
determining the circuit in which internal leakage
existed.

LANDING GEAR SYSTEM FAILURE.

MAIN LANDING GEAR EMERGENCY
EXTENSION.

If the landing gear fails to extend in the normal man-
ner, do this:

1. Place the landing gear lever in DOWN.

2. Pull the emergency landing gear down handle
all the way out.

3. Operate the hydraulic hand pump.

Note

The hand pump requires approximately 100
to 150 strokes to extend the landing gear, and
landing gear extension may require as much

as three minutes.
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CAUTION $

If the bomb door is closed at the
time of the hydraulic system fail-
ure and it is necessary fo open the
door before landing to release the
bomb load, land with the door
open. The emergency portion of
the hydraulic reservoir contains
only enough fluid for opening the
bomb door and extending the land-
ing gear.

NOSE LANDING GEAR EMERGENCY
EXTENSION.

If the nose gear fails to extend normally, it can be
the result of damage to the nose gear door locking
mechanism. Reduce the airspeed well below the 200-
knot limitation and apply sufficient engine power
while attempting to extend the gear. If repeated
cycling fails to obtain extension of the nose gear,
operate the hand pump with the gear in the extended
position. The forces on the hand pump will be ex-
ceedingly high but in some cases it will be possible
to obtain slightly more pressure on the nose gear lock
mechanism than by the normal system.

BRAKE SYSTEM FAILURE.

In the event the main hydraulic system fails, the
wheel brake accumulator has sufficient pressure for
two or three applications of the brakes. However,
only one continued application is recommended when
the main hydraulic system has failed.

CAUTION |

Al

If the main hydraulic system fails,
do not depress the pedals while in
flight, since all brake system pres-
sure will be lost. Save the brake
pressure for landing. Although the
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brake circuit contains enough fluid
for two or three applications of
the brakes, after fouchdown is
made, apply the brakes gradually
and do not let up until stopped.
After the airplane has been brought
fo a complete stop on the runway,
do not attempt taxiing under any
conditions because total brake fail-
ure will occur in a very short pe-
riod of time.
Note

In the event pressure has been lost in the
brake system and the landing gear is down
and locked, open the ground shut-off valve
and use the hydraulic hand pump to charge
the brake accumulator. Do not use this
method to lower the flaps or operate any
other system. If the flaps are lowered by this
means, it is entirely possible that they could
not be raised. The possibility of both hydrau-
lic pumps malfunctioning at the same time is
highly improbable. However, if this should
happen, the valve and hand pump may be
used as a last resort to lower the flaps.

If the brake system has failed and pressure cannot be
built-up by emergency means, do this:

1. If there are at least 10,000 feet of landing clear-
ance, including the runway and clear area be-
yond, make the landing with the landing gear
extended.

2. If there is less than 10,000 feet landing clearance,
land with the gear extended and retract the gear
when it becomes apparent that insufficient roll-
out distance remains. Raising the nose-wheel
and leaving the flaps down after touchdown
decreases the landing roll distance.

Note

See LANDING WITH GEAR RETRACTED
in this section.
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CUT ON BLACK LINE

CHECK LIST OF EMERGENCY PROCEDURES

ENGINE FAILURE DURING TAKE-OFF.

With sufficient runway remaining.

1.
2

Throttles
Brakes

With insufficient runway remaining.

I
2. Brakes

3.

4. Canopy emergency release han-

5
6.

Throttles
Wing tip tanks

dle
Landing gear
Battery switch

After becoming airborne

1.

Throttle on operating engine

. Landing gear

. Throttle on dead engine

ENGINE FAILURE IN FLIGHT.

1.

2
3.

. Engine valve knob for dead

engine

. Fire warning lights

Throttle on operating engine

Throttle on dead engine
Trim system

UP
OFF

Reduce to maintain directional
control while accelerating to safe
single-engine speed of 155 knots
UP

OFF

OFF

Check OUT to eliminate possi-
bility of fire

Adjust to maintain airspeed and
directional control

OFF
Retrim to maintain level flight

1

Section llI
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CUT ON BLACK LINE

Battery switch OFF
No. 1 inverter switch OFF

i B

Throttle OFF
Fuel system circuit breakers In (ON)
Drain fuel from engines Nose-high attitude for 15
seconds
9. Windmill engine Airspeed 155 to 220 knots 1AS;
14 to 22% rpm
10. Engine valve knob Flow position
11. Battery switch BATTERY
12. Ignition switch To CRANK ONLY momen-
tarily
13. Throttle IDLE or slightly above

SINGLE ENGINE LANDING.

1. Maintain safe single engine control speed (155 knots) until on final

approach.
2. Landing gear DOWN in time to insure down
and locked prior to touchdown
3. Final approach 130 knots IAS
4. Flaps DOWN when landing assured

LANDING WITH BOTH ENGINES INOPERATIVE.

1. Glide speed Approximately 160 knots

2. Landing gear DOWN, 10,000 feet above ter-
rain

3. High key point Select 5,000 feet above terrain

4. Low key point Select 1,500 feet over the terrain

5. Base leg Turn with IAS 140 to 150 knots

6. Final approach IAS 120 to 130 knots. Side-slip
and “S” turn to lose excessive

altitude

3

Section I
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T.0. 1B-57C-1 Section Il

CUT ON BLACK LINE

12. Iosert seat safety pins.

13. Make landing into wind. If sea is rough, land parallel to waves,
on top of wave crest.

14. Throttles OFF

15. Make touchdown as slowly as possible with slightly nose-high
attitude.

16. After airplane has stopped, abandon it immediately.

SINGLE ENGINE GO-AROUND.

1. Throttle of operating engine Advance gradually as airspeed
increases to maintain directional
control

2. Dive brakes RETRACT

3. Flaps UP

4. Landing gear UP as soon as climb is estab-
lished

ENGINE FIRE.
1. Fire extinguisher PULL-TO- Pull
ARM knob
. Agent discharge switch AGENT DISCHARGE
. Throttle OFF

. Oxygen 100%

ENGINE FIRE ON GROUND.

1. Throttles OFF

2. Carbon dioxide fire extinguish- Signal for use by ground crew
ing equipment
(If ground crew not available.)

1. Fire extinguisher PULL-TO-
ARM knob

3-29
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CUT ON BLACK LINE

. Oxygen regulator

. Cabin pressure selector switch

(Above 42,000 feet)

. Cabin pressure selector switch

. Oxygen regulator

3. Cabin pressure selector switch

100%
RAM

NO. 1 ENG and NO. 2 ENG 1o
determine source of smoke or
fumes

100%

RAM after rapid descent to
below 42,000 feet

LANDING GEAR SYSTEM FAILURE.

1
2
3.
4

. Landing gear lever
- Emergency landing gear handle

Hydraulic hand pump

. Landing gear

DOWN

OUT, all the way

Operate manually as required
DOWN and locked

HORIZONTAL STABILIZER SYSTEM MALFUNCTION.

1.
2,

Stabilizer control switch

Stabilizer emergency control
switch

(GROUP C AIRPLANES)
ALT

Actuate to position stabilizer as
desired

HORIZONTAL STABILIZER SYSTEM MALFUNCTION.

1.
2

Revise

Revised 1 February 1957

Stabilizer emergency switch

Stabilizer POWER circuit
breaker

d 1 February 1957

(GROUP D AIRPLANES)
EMERG OFF
OFF

Section i
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T.0.

DESCRIPTION AND
OPERATION OF

1B-57C-1

Avuxiliary Equipment

Section IV

Section 1V ¥

TABLE OF CONTENTS
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AIR-CONDITIONING AND
PRESSURIZATION SYSTEM.

The air-conditioning and pressurization system (figure
4-1) heats, ventilates, and pressurizes the cabin. The
system also supplies air for canopy and wihdshield
defogging, windshield anti-icing, and for pressure in
the canopy seal.

CABIN PRESSURIZATION AND HEATING.

A shut-off valve in the ducts from each engine per-
mits one or both engines to supply hot pressurized
air to the cabin. One engine supplies enough air to
the system for normal operation. Air pressure from
the engines varies with engine rpm; therefore, an

Page

COMMUNICATIONS AND ASSOCIATED
ELECTRONIC EQUIPMENT ............. 4-7

LIGHTING EQUIPMENT ...........ccu.... 4-19
OXYGEN SYSTEM: . .ocaiismireismiam s s 4-20
NAVIGATION EQUIPMENT .............. 4-26
ARMAMENT EQUIPMENT ................ 4-29
MISCELLANEOUS EQUIPMENT ........... 4—45

automatic venturi airflow regulator incorporated in
the system maintains a constant system pressure, Hot
air from the thirteenth stage of the engine compres-
sor(s) passes through a refrigeration unit for cooling.
An electrically controlled modulating valve regulates
the mixing of refrigerated air with hot engine com-
pressor air to give the selected cabin temperature.
Air enters the cabin through the canopy defogging
nozzles or through the pilot’s and instructor pilot’s
air outlets, and a cabin pressure regulator automari-
cally opens and closes to regulate the cabin pressure.
Opening the ram-air shut-off valve and the cabin
safety valve permits unrestricted cabin ventilation;
however, ventilating the cabin with ram air causes a
rapid loss of cabin pressure and heat. Cabin pres-

4-1



T.0. 1B=-57C-1

Section IV

AIR CONDITIONING AND

PRESSURIZATION SYSTEM

NO. 1 ENGINE

NORMAL NO. 2

TEMPERATURE
CONTROL BOX No. 1\ =
CHECK
VALVE
ENGINE BLEED MODULATING VALVE

(MOTOR OPERATED)

SHUT-OFF VALVE
(MOTOR OPERATOR)

MUFFLER

RAM AIR SHUT-OFF VALVE
(MOTOR OPERATED)

NO. 2 ENGINE

CODE
B HOT AIR (350° TO 625°F) NOTES:
. £ o ALL MOTOR-OPERATED SHUT-OFF
. CONDITIONED AIR (=100 TO + 300°F) VALVES SHOWN DE-ENERGIZED.
RAM AIR (SAME TEMPERATURE CABIN CONDITIONING AND
T AS AMBIENT AIR) PRESSURIZATION WILL BE
MAINTAINED REGARDLESS
OF ENGINE RPM.

__—7 — FELECTRICALLY ACTUATED

e MECHANICALLY ACTUATED
12180

Figure 4-1 (Sheet 1 of 2)
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surization is effective above 10,000 feet. From 10,000
to 20,500 feet, cabin pressure is equivalent to an
atmospheric pressure of 10,000 feet. Above 20,500
feet the differential pressure is constant at 3.5 psi.
See cabin pressure schedule, figure 4-2.

T.0. 1B-57C-1

safety valve. The 28-volt d-c distribution bus supplies
the power to operate the valves.
CABIN TEMPERATURE CONTROL SWITCH.

The cabin temperature control switch is on the air-
conditioning control panel. Switch markings are

CABIN PRESSURE

CABIN

SCHEDULE

3.5 PSI DIFFERENTIAL PRESSURE

ALTITUDE
THOUSAND

FLIGHT
ALTITUDE
THOUSAND
FEET

Figure 4-2

CABIN PRESSURIZATION AND HEATING
SWITCHES. (See figure 4-3.)

CABIN PRESSURE SELECTOR SWITCH.

The rotary CABIN PRESSURE selector switch is on
the air-conditioning control panel. Switch markings
are OFF, NO. 1 ENG., NORMAL, NO. 2 ENG. and
RAM. The switch controls the right and left engine
compressor air shut-off valves, the ram-air shut-off
valve, and the cabin safety valve. Placing the switch
in OFF closes the right and left engine shut-off valves.
Placing the switch in the NO. 1 ENG or NO. 2 ENG
position opens the respective shut-off valve and closes
the opposite valve. The NORMAL position allows air
to flow through both shut-off valves. Placing the
switch in RAM closes the two compressor air shut-off
valves, opens the ram-air shut-off valve, and the cabin

4-4

AUTO (up), OFF (center), WARM (lower right), and
COOL (lower left). Placing the switch in AUTO
arms the cabin temperature rheostat. Manual control
of cabin temperature is possible by momentary op-
eration of the switch from OFF to COOL or WARM.
This bypasses the cabin temperature control box to
directly adjust the hot-air modulating valve. The
28-volt d-c distribution bus supplies the power to
operate the circuit.

CABIN AIR TEMPERATURE RHEOSTAT.

The cabin air temperature rheostat is on the air-condi-
tioning control panel. The markings for the rheostat
are COOL and WARM. Placing the cabin temperature
control switch in AUTO and rotating the rheostat
cause the hot air modulating valve to move to a de-
sired position between fully opened and fully closed,
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depending on the direction of rheostat rotation, A
thermostat and a temperature control box regulate
the meodulating valve to maintain the selected tem-
perature. The 28-volt d-c distribution bus supplies
the power to operate the circuit.

CABIN
@. PRESSURE

ol

NO.1
ENG &

AIR CONDITIONING
CONTROL PANEL

Section IV

3. Position the cabin pressure temperature rheostat
to select a desired temperature. -

4. Before leaving the airplane and de-energizing
the 28-volt system, place the selector switch in

OFF.
—

12182

Figure 4-3

CABIN DUMP SWITCH.

The guarded two-position CABIN DUMP switch on
the cabin air-conditioning panel controls the cabin
safety valve. Raising the guard and placing the switch
in the up position opens the cabin safety valve, The
28-volt d-c distribution bus supplies the power to op-
erate the circuit.

CABIN PRESSURE ALTITUDE INDICATOR.

The cabin pressure altitude indicator on the generator
control panel indicates cabin pressure. Comparing the
cabin pressure altitude indication with the altimeter
enables the pilot to evaluate cabin pressurization,

CABIN PRESSURIZATION AND HEATING,
NORMAL OPERATION.

1. Afrer starting the engines, place the cabin pres-
sure selector switch in RAM for taxiing and

take-off.

2. After rake-off, place the selector switch in NOR-
MAL and place the cabin temperature control
switch in AUTO.

CABIN PRESSURIZATION AND HEATING,
EMERGENCY OPERATION.

ENGINE FAILURE.

1. Place the cabin pressure switch in the operating
engine position.

2. Compare the cabin pressure altitude indicator
with the altimeter to evaluate system operation.

HEATING SYSTEM MALFUNCTION.
To regulate cabin temperature during heating system
malfunction:
1. Momentarily move the cabin temperature con-
trol switch to COOL or WARM and then to
OFF.

2. Reduce altitude and place the cabin pressure
selector switch in RAM if heat becomes exces-
sive.

Note
Electrically operated valves control the tem-
perature. During electrical failure, the valves

remain in the position held at the time of the
electrical failure.

4-5
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Windshield
Controls

12184

Figure 44

ENGINE BLEED-AIR-DUCT RUPTURE.

1. Place the selector switch in NO. 1 ENG posi-

" tion and check system operation by observing
the cabin pressure indicator.

2. If the cabin pressure decreases after the switch
is in the NO. 1 ENG position, place the selector
switch in the NO. 2 ENG position and check
system operation by observing the cabin pres-
sure indicator.

3. If cabin pressure decreases after the selector
switch is in NO. 1 ENG and NO. 2 ENG, place
the selector switch in OFF and if necessary re-
duce altitude or land.

ENGINE BLEED-AIR CONTAMINATION.
1. Place the oxygen selector to 100 percent.
2. Place the cabin pressure selector switch in the
NO. 1 ENG position.

4-6
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3. If contamination persists with the selector switch
in the NO. 1 ENG position, place the selector
switch in NO. 2 ENG position.

4. If contamination persists with the selector switch
in the NO. 1 ENG and NO. 2 ENG positions,
reduce altitude if above 18,000 feet and place
the selector switch in RAM.

5. If desired, after clearing the cabin by ram ven-
tilation, repeat steps 1 through 4.

WINDSHIELD- AND CANOPY-
DEFOGGING SYSTEM.

Air from the air-conditioning and pressurization sys-
tem plus hot engine compressor air defogs the wind-
shield and canopy. During the heating and pressuriza-
tion not requiring windshield and canopy defogging,
air enters the cabin through the CANOPY NOZZLES
and not through the pilot’s and instructor-pilot’s air
outlets. During heating and pressurization requiring
windshield and canopy defogging, shut-off valves
divert the air from the canopy nozzles to the pilot’s
and instructor pilot’s air outlets. The defogging and
recirculating blower forces the cabin air through a
separate duct to the windshield and canopy. A defog-
ging air-modulating valve permits a desired amount
of hot engine compressor air to mix with the air from
the blower.

DEFOGGING BLOWER KNOB.

The defogging blower knob on the pilot's right con-
sole controls the canopy and windshield defogging
and air circulation within the cabin. Pulling the
defogging blower knob all the way out (on) mechani-
cally positions a damper that closes the cabin con-
ditioned air inlet and opens the recirculating and
defogging air inlet. The final 1/8 inch of travel (out),
actuates a microswitch which energizes the recircu-
lating blower and the defogging control circuits. The
28-volt d-c pilot’s circuit breaker bus supplies the
power to operate the circuits.

DEFOG HOT AIR SWITCH.

The windshield and canopy DEFOG HOT AIR switch
(figure 4-4) is on the windshield control panel. It is
marked DEFOG HOT AIR and OFF. The switch cir-
cuit is operative only after the DEFOGGING BLOW-
ER KNOB on the right console is pulled all the way
out. Placing the switch in DEFOG HOT AIR arms
the defog air rheostat. The 28-volt auxiliary dis-
tribution bus supplies the power to the control circuit
through the DEFOG AIR switch.

DEFOG AIR RHEOSTAT.
The DEFOG AIR rheostat, marked COQOL and
WARM, is on the windshield control panel. Rotating
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the rheostat clockwise causes a heating coil to raise
the mercury level in a thermostat. When the mercury
rises sufficiently, it completes a circuit to the “more
heat” relay. Closing the “more heat” relay completes
a circuit to open the hot-air modulating valve, thereby
raising the temperature of the air delivered to the
windshield and canopy. Rotating the rheostat coun-
terclockwise reduces the mercury level. When the
mercury lowers sufficiently, it completes a circuit to
the “less heat” relay. Closing of the “less heat” relay
causes the hot-air modulating valve to close, thereby
lowering the temperature of the air delivered to the
windshield and canopy. The 28-volt d-c distribution
bus supplies the power to operate the circuits.

WINDSHIELD ANTI-ICING SYSTEM.

The windshield anti-icing system (figure 4-1) dis-
tributes a stream of hot air to the outside surface of
the windshield through an external nmozzle. The air-
conditioning and pressurization system supplies the
hot air for the windshield anti-icing system; there-
fore, the air-conditioning and pressurization system
must be operating to de-ice the windshield, A grid
of tungsten wire embedded in the windshield glass
senses windshield temperature. Since the electrical
resistance of the sensing element varies with the wind-
shield temperature, the variation of resistance causes
the shut-off valve to adjust the amount of hot air
flowing to the windshield.

WINDSHIELD ANTI-ICING SWITCH.

The two- position WINDSHIELD ANTI-ICING
switch (figure 4-4) is on the windshield control
panel. Placing the switch in ANTI-ICING energizes
relays in the windshield anti-icing temperature con-
trol box and completes a circuit to the shut-off valve.
Placing the switch in OFF de-energizes the relays
and closes the shut-off valve. The 28-volt d-c distribu-
tion bus supplies the power to operate the system.

WINDSHIELD ANTI-ICING SYSTEM,
NORMAL OPERATION.

1. Place the cabin pressure switch in the INOR-
MAL, NO. 1 ENG, or NO. 2 ENG positions.

2. Place the windshield anti-icing switch in
WINDSHIELD ANTI-ICING.

PITOT STATIC SYSTEM.

The pitot static system supplies dynamic and static air
pressure to the airspeed indicator, Machmeter, and the
vertical velocity indicator. Static plates are on both
sides of the nose section and the pitot head is on the
under surface of the nose.

Section IV

PITOT HEATER SWITCH.

The two-position PITOT HEATER switch on the
windshield control panel controls the heating element
in the pitot head. Switch markings are PITOT
HEATER and OFF. Placing the switch in PITOT
HEATER energizes the heating element. There are
no devices in the circuit to limit the heating of the
element; therefore, turn the pitot heater switch off
during ground operation. The 28-volt d-c pilot’s dis-
tribution bus supplies the power to operate the circuit.

HELMET DEFOGGING.

Helmet defogging rheostats control the electrical
power to the heating element in the pilot’s and in-
structor pilot’s helmet face piece. Rheostat markings
are OFF and HEAT. The pilot’s rheostat is on his
right console, and the instructor pilot’s rheostat is on
his left console. To operate, move the rheostat clock-
wise, out of OFF until desired heat is obtained. The
28-volt d-c battery bus supplies the power to operate
the system.

Note

The helmet defog circuit breakers are in the
left electrical access compartment. These
circuit breakers are inaccessible during flight,
and must be placed IN during the exterior
inspection.

COMMUNICATIONS AND ASSOCIATED
ELECTRONIC EQUIPMENT.

All electronic and communication equipment controls
are at the pilot’s and instructor pilot’s stations.
(See figure 4-5 for equipment and range data.) The
airplane has nine antennas for the operation of the
existing equipment. See figure 1-1 for antenna loca-
tions. The 28-volt d-c radio bus and the NO. 1 and
NO. 2 a-c radio busses supply the power to operate
the communications and electronics equipment.

INTERCOMMUNICATION SET AN/AIC-10.

The intercommunication set receives signals from all
communications equipment on the airplane. Manipu-
lation of the switch on the pilot’s interphone control
panel (right horizontal console) or the instructor
pilot’s interphone control panel (left console) enables
the user to receive a single signal or to mix two or
more signals. The equipment used by the pilot or
instructor-pilot is the control panels, headsets, micro-
phones, and press-to-talk switches on the control
wheels and inboard throttles. Three features of the

4-7
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COMMUNICATIONS

AND ASSOCIATED ELECTRONIC EQUIPMENT

PRIMARY
TYPE DESIGNATION FUNCTION ZRMARY LOCATION OF CONTROLS
UHF AN/ARC-27  |AIR TO AR, AR TO GROUND |PILOT LINE
COMMAND COMMUNICATIONS OF
SIGHT
AN/ARN-6 VOICE RECEPTION AND PILOT,
RADIO NAVIGATIONAL AID  [INSTRUCTOR-
PILOT
AN/ARN-12  [AURAL AND VISUAL INDI-
CATIONS OF COURSE AND
CONE OF MARKERS
INTERPHONE | AN/AIC-10 CREW INTERCOMMUNICATION |PILOT, INSTRUC-
TOR-PILOT,
MAINTENANCE
PERSONNEL

RADIO
COMPASS

MARKER
BEACON

INSTRUCTOR- ALL
PILOT, PILOT ALTI-
TUDES

CABIN

200
MILES

PILOT'S LEFT CONSOLE

PILOT'S RIGHT CONSOLE,
INSTRUCTOR-PILOT'S
RIGHT CONSOLE

AN/AIC-10 CONTROL PANEL,
MARKER BEACON RADAR
WARNING SWITCH

PILOT'S RIGHT COMSOLE,
INSTRUCTOR-PILOT'S LEFT
CONSOLE, RIGHT WHEEL

IFF AN/APX-6A AUTOMATIC AIRCRAFT PILOT LINE
IDENTIFICATION OF

RADAR
BEACON

AN/APW-1TA | NAVIGATIONAL AND
WITH INDI- BOMBING-AID RADAR
CATING GROUP| GUIDANCE SYSTEM
AN/APA-90

SHORAN 5-4 SHORAN NAVIGATIONAL AND
BOMBING-AID RADAR
GUIDANCE SYSTEM

INSTRUCTOR-

RADAR AN/APS-54 AURAL AND VISUAL INDI-

WARNING CATIONS OF AIRBORNE PILOT
INTERCEPTION

INSTRUCTOR- INSTRUCTOR-PILOT'$77 ~

PILOT LEFT CONSOL%. T

GROUND
POSITION
INDICATOR

AN/ASN-6 COMPUTES AND INDICATES
LATITUDE AND LONGITUDE

INSTRUCTOR-PILOT'S
RIGHT CONSOLE

INSTRUCTOR-PILOT'S .
LEFT CONSOLE /| \

‘.

12185

Figure 4-5

set insure high intelligibility at all altitudes: 1) the
air-damped headphones that enable the vibrations of
the diaphragm to become move vigorous as the air
becomes thinner due to increases in altitude, 2) the
barometric switches that automatically adjust sound
volume during changes in altitude, and 3) the auto-
matic volume control. A cntrol box in the right
wheel well enables the crew to talk to ground per-
sonnel.

INTERCOMMUNICATION SET AN/AIC-10
CONTROL PANEL.

The pilot’s interphone control panel (figure 4-6) is
on the pilot’s right horizontal console, and the instruc-

4-8

tor pilot’s interphone control panel is on the instruc-
tor pilot’s left console. The control panels contain a
rotary function-selector switch, a volume control knob,
a NORMAL-AUX LISTEN switch, and a row of audio
mixing switches along the top of the control panel.
The 28-volt d-c radio bus supplies the power to oper-
ate the intercommunication set.

FUNCTION SELECTOR SWITCH.

A rorary function selector switch is on the pilot’s and
instructor pilot’s intercommunication set control panel.
The position of the switch determines the equipment
used for transmission and reception. Switch markings
are CALL, INTER, HOT-MIC, COMM, and ADF. Ro-
tating the function selector switch to CALL and de-
pressing a microphone switch enables the user to
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communicate with the other crew member regardless
of the position of the latter’s function selector switch
or mixing switches. Placing the switch in INTER
and depressing a microphone switch enables the user
to talk to the other occupant if the latter also has his
function selector switch in INTER or has his INTER
mixing switch in the up position. However, a con-
versation cannot take place unless both rotary func-
tion selector switches are in INTER or HOT-MIC.
Rotating the function selector switch to COMM en-
ables the user to transmit and receive with the uhf

set. Placing the function selector switch in HOT-MIC
enables the user to converse with the other crew mem-
ber without depressing a microphone switch, provided
the latter also has his function selector switch in HOT-
MIC. The HOT-MIC function enables the crew to use
the interphone while monitoring the ubf radio. De-
pressing a microphone switch with the funcrion selec-
tor switch in HOT-MIC energizes the AN/ARC-27
transmitter. Placing the function selector switch to
ADF permits the user to monitor the radio compass
exclusively.
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MALFUNCTION OF AN/AIC-10.

In the event of intercommunication set malfunction,
it is possible to listen (but not transmit) by placing
ther NORMAL-AUX LISTEN switch in AUX LIS-
TEN. In this position, both headsets are in parallel,
thereby permitting reception from the other control
panel. Operation in this function reduces the strength
of the signal to the headsets with a consequent reduc-
tion in volume. During individual panel operation
in AUX LISTEN, there is a definite switching priority
of the audio mixing switches and the function selector
switch. The INTER switch has first priority. While
the INTER switch is in the up (on) position no other
circuit is connected, regardless of the position of the
other switches. Placing the INTER switch in the down
position passes priority to the switch immediately to
the right of the INTER switch. Priority continues to
pass to the right in this maonner along the line of
audio mixing switches. All switches to the left of
the desired switch must be down. Placing all audio
mixing switches off (down), enables the function selec-
tor switch to control the selection of the equipment.

AUDIO MIXING SWITCHES.

The audio mixing switches are along the top of the
control panel. Individual switch markings are, from
left to right, INTER, COMM, MARKER WARNING,
ADF, and BEACON. Placing the NORMAL-AUX
LISTEN switch in NORMAL enables the user to moni-
tor one or all of the available facilities by placing one
or all of the audio-mixing switches in the up position.

AIC FILTER.

The AIC filters, one on the pilot’s right vertical con-
sole and one on the instructor pilot’s right console,
enable the pilot or instructor pilot to separate the
simultaneous voice-range broadcast from the radio
range stations. Switch markings are VOICE, RANGE,
BOTH, RANGE, and VOICE in that order from the
top to the bottom of the panel. The first two (top)
VOICE-RANGE positions are for one ADF system and
the last two (bottom) RANGE-VOICE positions are
for a second ADF system. Since the airplane has only
one ADF system, the last two (bottom) positions are
inoperative. The BOTH position is common to
ADF-1, ADF-2. Placing the switch in VOICE enables
the listener to hear only the voice transmission from
the radio range station. Placing the switch in RANGE
enables the listener to hear only the range transmis-
sion, and placing the switch in BOTH enables the
listener to hear the range and voice transmissions
simultaneously.

4-10
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RADIO SET AN/ARC-27.

The radio set AN/ARC-27 provides air-to-air or air-
to-ground communication in the uhf spectra from
225.0 to 399.9 megacycles. The set includes a stub
antenna on the bottom right side of the nose section,
a transmitter and two receivers (guard and main)
in the equipment compartment, and a control panel
on the pilot’s left console. There are 1750 frequencies
available in 100 kilocycle steps. Eighteen frequencies
can be preset in any order within the operating range
of the equipment. Rotating the preset channel-
selector knob selects the desired channel and tunes
the main receiver and transmitter to the same fre-
quency. The guard receiver is tuned to a predeter-
mined frequency and does not change. The 28-volt

d-c radio bus supplies the power to operate the radio
set.

AN/ARC-27 CONTROL PANEL.

The control panel (figure 4-7) is on the pilot’s left
console. Controls are a volume control, a channel-
selector knob and a four-position rotary switch. The
channel-selector knob is marked for 19 positions, 1
through 18 and G. The four-position rotary switch is
marked OFF, T/R, T/R + G REC and ADF.

AN/ARC-27, NORMAL OPERATION.

To turn on the radio, put the uhf circuit breaker to
IN and rotate the four-position rotary switch out of
OFF to the mode of operation desired. Select the
channel desired and depress the microphone button.
Place the four-position rotary switch to OFF to de-
energize the equipment.

AN/ARC-27 EMERGENCY OPERATION,

In-flight emergency operation is not possible with this
installation.

RADIO COMPASS AN/ARN-6.

The radio compass AN/ARN-6 (figure 4-8) is an
airborne navigational aid and a general communica-
tions receiver. The components of the set are a
sense antenna mounted on top of the center fuse-
lage, a loop antenna behind the instructor-pilot’s
headrest, a receiver in the electrical equipment com-
partment, the pilot’s and instructor pilot’s control
panels and ADF tuners on the right horizontal con-
soles, and the pilot’s and instructor-pilot’s radio com-
pass indicators on the main instrument panels. By
individual or combined use of the loop and sense an-
tennas, the compass can be used for weather report
reception, position-finding, and homing. Many radio
range stations do not have uhf transmitters, but all
bave uhf receivers. Transmission on ubf and reception
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on radio compass establish two-way radio communica-
tions with range stations for position reports, weather
requests, etc. The 28-volt d-c radio bus supplies the
power through a 10-ampere circuit breaker to oper-
ate the radio compass.

RADIO COMPASS CONTROLS.

The control unit on the pilot’s and instructor-pilot’s
right horizontal console contains all the controls for
operating the AN/ARN--6 radio compass. The various
knobs and switches on the unit for control of the
radio compass are a function-control knob, a fre-

quency TUNING crank, a VOLUME control, a CW-
VOICE switch, a frequency-band selector, and a LOOP
rotator switch,

RADIO COMPASS FUNCTION CONTROL.

Knob position markings for the function control are
OFF, ADF, ANT, LOOP and CONT. Rorating the
knob from OFF to any one of the other positions turns
the set on. Placing the knob in ADF combines the
functions of the sense and loop antennas for homing
and automatic direction finding. With the knob in
ANT, only the sense antenna receives signals for set
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operation. The LOOP position allows the operator
to use the loop antenna for aural-null operation. To
transfer control of the set from the instructor pilot to
the pilot or from the pilot to the instructor pilot,
momentarily place the knob in CONT.

RADIO COMPASS TUNING CRANK.

Rotation of the TUNING crank permits selection of
a desired frequency shown on the calibrated dial at
the top of the control unit.

RADIO COMPASS BAND SELECTOR KNOB.

Rotation of the band-selector knob permits selection
of any one of four bands of receiver frequencies.
Band ranges are 100 to 200 kcs, 200 to 410 kcs, 410
to 850 kcs, and 850 to 1750 kcs. Rotating the band-
selector knob changes the band’s calibrated range scale
in the window above the knob.

RADIO COMPASS VOLUME CONTROL.

The VOLUME control enables the operator to adjust
the audio level to the interphone system.

RADIO COMPASS CW-VOICE SWITCH.

To obtain greater accuracy in tuning, place the CW-
VOICE switch in CW. When the switch is in ADF,
you can hear a 900-cycle tone along with station
modulation. Tune to a zero beat in the ANT or
LOOP position.

RADIO COMPASS LOOP ROTATOR SWITCH.

Switch position markings are L and R. Turning the
switch to L rotates the loop antenna to the left. Turn-
ing the switch to R rotates the loop antenna to the
right. When released, the switch springs back to the
neutral position. The amount of deflection of the
switch governs the speed of the loop rotation. To
attain maximum speed of loop rotation, turn the
switch to the maximum L or R position.

ADF TUNER.

The TUNE TO MAX (ADF Tuner) is on the pilot’s
and instructor pilot’s right horizontal console imme-
diately forward of the pilot’s and instructor-pilot’s
AN/ARN-6 control panel. Maximum needle deflec-
tion to the right indicates proper tuning of a desired
signal.

RADIO COMPASS INDICATORS.

The radio compass indicator for the pilot and instruc-
tor-pilot are on the main instrument panels. The radio
compass needle indicates the direction of a tuned sta-
tion relative to the airplane’s heading.

RADIO COMPASS OPERATION.

To turn on the radio compass, rotate the function-
control knob to the LOOP position and operate the
L-R switch to determine proper loop operation and
to determine which panel has control. If there is no
pointer rotation, place the function control switch
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momentarily in CONT to gain control. After gaining
control of the set, place the function control switch
in ANT; then:

1. Place the ADF audio mixer switch on inter-
communication control panel in the up position.

2. Place the CW-VOICE switch in CW.

3. Rotate the band-selector knob to the band scale
containing the desired frequency.

4. Adjust the volume control as necessary.

5. Rotate the TUNING crank to the desired fre-
quency and tune to the maximum needle deflec-
tion on the ADF tuner. I

6. Place the CW-VOICE switch in VOICE.

To operate the set for automatic direction finding,
place the function control knob in ADF. To operate
the set for aural-null operation, place the function
control knob in LOOP and use the loop rotator knob
for loop rotation.

MARKER BEACON AN/ARN-12.

Applying power to the electrical system causes the
marker beacon to operate continuously. The set re-
ceives 75 megacycle transmissions from the ground.
An indicator light on the pilot’s and instructor-pilot’s
main instrument panel flashes as the airplane passes
over a marker transmitter, thereby giving a naviga-
tional fix. Also, placing the BEACON switch on the
interphone control panel in the BEACON position
and the marker beacon radar warning switch in
MARKER BEACON enables the pilot or instructor-
pilot to hear the coded marker identification. Pressing
the lamp case completes a circuit to test the lamp op-
eration. The 28-volt d-c radio bus supplies the power
for marker beacon receiver operation.

MARKER BEACON-RADAR WARNING SWITCH.

The MARKER BEACON-RADAR WARNING switch
is on the pilot’s right console. Placing the switch in
MARKER BEACON enables the crew to listen to the
aural code transmitted from a marker beacon. How-
ever, the MARKER BEACON audio mixing switch on
the interphone control panel must be in the UP
position. See RADAR RECEIVING SET AN/APS-54
for switch function at the RADAR WARNING posi-
tion.

IFF RADAR SET AN/APX-6A.

The IFF radar set AN/APX-6A (figure 4-9) enables
an aircraft to identify itself automatically when chal-
lenged by suitably equipped friendly surface or air-
borne radar. The radar set is a transponder rather
than a transmitter since it does not originate signals.
The set receives signals from a remote radar station
and amplifies these signals. The originating radar sta-
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tion picks up the amplified signal and reproduces it
visually on its radar scope. The 28-volt d-c radio bus
and the 115-volt a-c No. 2 radio bus supply the power
to operate the set.

IFF CONTROL PANEL,

The control panel (figure 4-9) on the pilot’s right
vertical console enables the pilot to select all opera-

T.0. 1B-57C-1

reply is of normal intensity. Placing the switch in
EMERGENCY causes the set to transpond a distinctive
emergency reply of normal intensity. To rotate the
switch to EMERGENCY, depress the button at the
lower left corner of the control panel.

MODE SELECTOR SWITCHES.
The two mode-selector switches to the right of the

IFF CONTROL PANEL
AN/APX-6A

12189

Figure 4-9

tional conditions of the transponder by means of the
following switches:

1. Master switch. This control is a five-position
rotary switch. The five positions are: OFF,
STDBY, LOW, NORM, and EMERGENCY.

2. MODE 2 switch.

3. MODE 3 switch.

4. L/P MIC switch,

IFF MASTER SWITCH.

Rotating the MASTER switch from OFF to any other
position turns on the equipment, Operation of the
master switch does not turn on panel illumination.
The pilot must run a “parrot’” check with ground or
airborne radar to assure the proper functioning of the
equipment. Placing the master switch in STDBY
energizes the set so that it is ready for immediate use
but no replies from a challenging radar are answered.
Placing the master switch in LOW causes the set to
reply in mode 1. The reply is of low intensity. This
is particularly useful to the interrogating radar when
the airplane is flying nearby. Placing the switch in
NORM causes the set to reply in mode 1 and the

4-14

master switch are the controls for transponder opera-
tion in MODE 2 and MODE 3. Switch markings are
MODE 2—OUT and MODEF 3—OUT. Placing either
switch in the mode position causes the set to reply in
the selected mode. The master switch and the mode
selector switches operate independently; therefore, an
individual reply or any combination of replies is pos-
sible. However, the master switch must be in LOW
or NORMAL for set operation.

Note

Placing the master switch in EMERGENCY
causes the set to transpond an emergency re-
ply regardless of the position of mode selec-
tor switches.

I/P-MIC SWITCH.

The three-position I/P-MIC switch is at the right of
the control panel. Switch markings are I/P (up), OUT
(center), and MIC (down). The switch enables the
pilot to identify his position to interrogating radar
by momentarily changing the transponder to a dif-
ferent mode. To identify his position, the pilot places
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the switch momentarily in the I/P position. An ob-
server using the interrogating radar notes the change
in modes to determine on the radar scope the position
of the airplane. An alternate method of identifying
position is to place the switch in the MIC position
and to use the microphone button on the control
wheel or on the throttle. When the MIC position
is in use, the airplane’s ubf radio must be on. The
mode change remains in effect for thirty seconds after
releasing the switch or microphone button. The

transponder then replies in the mode originally se-
lected.

RADAR SET AN/APW-11A WITH INDICATING
GROUP AN/APA-90.

Radar Set AN/APW-11A, (figure 4-10) used in con-
junction with the Indicating Group AN/APA-90,
serves as a navigational and bombing-aid radar guid-
ance system. In navigational operations, intelligence

obtained from a ground station can help determine
aircraft speed, heading, and altitude. In bombing-aid
operations, the pilot receives tactical instructions vis-
ually. The pilot controls the radar set AN/APW-11A.
Actuate the BEACON mixing switch on the pilot’s
interphone control panel, for radar beacon reception.
Tactical instructions for the pilot are indicated by
the flight command indicator. A roger switch on
the left hand grip of the control wheel is con-
nected in parallel with the roger switch on the AN/
APW-11A control panel. This switch cancels all pre-
vious indications on the flight command indicator and
acknowledges receipt of all indications. The 28-volt
d-c radio bus supplies the power to operate the equip-
ment.

RADAR SET AN/APW-11A WITH INDICATING
GROUP AN/APA-90, NORMAL OPERATION.

The radar set AN/APW-11A control panel is on the
pilot’s right console. The control is a four-position
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switch marked OFF, BEACON ONLY, ON, and
LIGHT CHECK, and a ROGER button. To energize
the equipment place the four~position switch to ON.
Place the switch to OFF to de-energize the equipment.

RADAR RECEIVING SET AN/APS-54.

Radar Receiving Set AN/APS-54 transmits visible and
audible warning to the pilot when an airborne inter-
ception or an airborne gun-laying radar system is in
position to offer a potential threat to the airplane.
The visible warning is displayed by indicator lights
on the pilot’s indicator panel and the instructor-pilot’s
AN/APS-54 control panel (figure 4-11). The red
lights illuminate when radar signals arrive from the
direction of the nose, the tail, or both. The green
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light (instructor-pilot’s panel only) illuminates during
an absence of signals. The audible warning is an
audio tone in the headset and corresponds to the pulse
rate frequency (high pulse rate for airborne radar and
medium or low pulse rate for gun-laying or ground
radar) of the intercepted signals. The audible tones
are monitored through the AN/AIC-10 Intercom-
munication set. A test switch on the instructor-pilot’s
control panel tests operation of the visible and audi-
ble warning systems. The 28-volt d-c radio bus and
the No. 1 a-c radio bus supplies the power to operate
the equipment.

NORMAL OPERATION.

Place the AN/APS-54 power switch to ON. Place the
pilot’s interphone MARKER WARNING switch on
and the marker beacon-radar warning switch to
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RADAR WARNING. Set the panel controls as fol-
lows: delay switch OUT, audio switch BOTH, and
audio-gain maximum (fully clockwise). Place the test
switch to UP. An audio tone in the headset, illumina-
tion of both red nose and tail warning lights, and ex-
tinguishing of the greean light, indicator proper sys-
tem operation. The audio switch selects tones from
the nose, tail, or both positions. The audio gain con-
trol governs the amplitude of the signals. Place the
delay switch IN to delay signal indication. Delay time
is two seconds. Place the delay switch OUT for in-
stant signal indication.

S—4 SHORAN SYSTEM.

The S—4 shoran system is a highly accurate, short-
range, navigational and bombing radar device. In
navigational function, the equipment aids in com-
puting a fix on the airplane’s position. In bombing
functions, the equipment automatically compensates
for the variables of flight that affect the accuracy of
bombing and provides data which enable flight to the
true release point. At the release point, the bombs are
automatically dropped whether the target is visible or
not. The equipment is operated by the instructor-
pilot, but both the pilot and the instructor-pilot re-
ceive indications from the system. Power for the sys-
tem comes from the No. 1 radio bus and the 28-volt
d-c radio bus through three circuit breakers on the
main radio circuit breaker panel.

SHORAN COMPUTER UNIT.

The computer unit is on the instructor-pilot’s right
console. (See figure 4-12.) Flight variables automati-
cally feed into the computer as the airplane ap-
proaches the release point. The computer determines
the release point and the instant of release. At a pre-
determined distance from the bomb-release point,
power is automatically supplied to the bomb carrier
door control circuit to open the door. At the release
point, power is automatically supplied to the bomb
release circuits to release the bombs.

SHORAN RANGE INDICATOR.

The shoran range indicator is on the instructor-pilot’s
right console. (See figure 4-12.) A transmitter in the
airplane sends out radar signals which are received by
two shoran ground stations and retransmitted. The
range indicator receives these retransmitted signals and
indicates them visually on the range indicator scope.
The instructor-pilot then superimposes the returned
video signmals upon reference marker pulses on the
scope to reveal the distance to each station. Distances
are indicated on station-miles dials and vernier count-
ers. This locates the point on the earth’s surface di-
rectly below the airplane. Prior to receiving video
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pulses, preset the indicator by means of the various
controls and indicators on its panel.

SHORAN COMPARATOR.

The shoran comparator (figure 4-12), located to the
right of the instructor-pilot’s feet, receives timing sig-
nals and the returned drift station video from the
shoran range indicator. Deviations of returning video
pulses are visually indicated to the pilot and instruc-
tor pilot.

SHORAN POSITION DEVIATION INDICATOR.

Two shoran position deviation indicators, one on the
pilot’s main instrument panel and the other on the
instructor pilot’s instrument panel give instantaneous
rate-of-approach and displacement-from-track data.
This enables the pilot to fly the airplane precisely
along a predetermined flight path.

SHORAN MILES-TO-RELEASE INDICATOR.

The shoran miles-to-release indicator on the instructor
pilot’s instrument panel indicates the miles remaining
to the release point. The indicator is calibrated in
one-mile increments from zero to mine. One revolu-
tion of the indicator needle represents ten miles;
therefore, the needle recycles every ten miles.

AN/ALE-2 CHAFF DISPENSER.

The AN/ALE-2 Chaff Dispenser equipment is for
protection and evasion from hostile radar. The sys-
tem consists of two control panels on the instructor
pilot’s left console, and two dispenser pads. The pads
are on the left and right wing inboard pylons. The
28-volt d-c radio bus supplies the power to operate
the equipment.

C-1282/ALE-1 CONTROL PANELS.

Two C-1282/ALE-1 control panels (figure 1-7) are
on the instructor-pilot’s left console. Each panel con-
trols the operation of its respective chaff dispenser
pod. Controls are an ON-OFF power switch, CHAFF
RESERVE subtractive counters, a SIGNAL lamp, and
a speed selector switch placarded INTERVALOM-
ETER-CONTINUOUS FPM. The chaff reserve count-
er indicates the number of chaff packages available
for dispensing. The speed-selector switch selects vari-
able-speed or intervalometer-controlled chaff dispens-
ing. For variable-speed control, the selector speed is
marked numerically in feet-per-minute positions:
2.5, 5, 10, 20, 40, and 80. For intervalometer-con-
trolled dispensing, there is a choice of four timed
intervals between chaff package release: A (5 sec. off),
B (10 sec. off), C (15 sec. off), and D (20 sec. off).
E and F positions dispense single packages. Select
position E for packages with 338 inches to 4 inches
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between centers and position F for packages having
215 inches between centers.

The SIGNAL light indicates the operation of the
stripper unit. With numerical selections, the light
goes out as each chaff package is stripped and relights
ready for the next package. With alphabetical selec-
tions the SIGNAL light remains out, illuminating
only during the stripping of each package.

AN/ALE-2 NORMAL OPERATION.

1. Set the CHAFF RESERVE counter to correspond
with the number of chaff packages in the respec-
tive pod.

2. Place the speed selector switch to the desired
position.

3. Place the power switch in ON.

4. Monitor the SIGNAL light for proper operation
of equipment.

LIGHTING EQUIPMENT.

NAVIGATION LIGHTS.

The navigation lights (figure 1-1) consist of two
clear lights on top of the fuselage center section, two
clear lights on the bottom of the fuselage center sec-
tion, a yellow light and a white light on the top and
bottom of the tail cone, a red light in the left wing
tip, a red light on the left tip tank, a green light in
the right wing tip, and a green light on the right
tip tank. Two switches on the pilot’s lighting con-
trol panel control the lights and the 28-volt d-c dis-
tribution bus supplies the power to operate them.

NAVIGATION LIGHTS SWITCHES.

The two navigation lights switches are on the pilot’s
lighting control panel. (See figure 4-13.) Switch posi-
tion markings for one of the switches are FLASH,
OFF, and STEADY. Switch position markings for the
second switch are BRIGHT and DIM. Placing the
first switch from OFF to STEADY turns on the navi-
gation lights and causes the lights to glow steadily.
Placing the switch from OFF to FLASH turns on the
lights and causes the light to flash. The clear lights
at the top and bottom of the fuselage glow steadily in
either switch position. Operating the DIM-BRIGHT
switch controls light intensity.

LANDING LIGHT.

A high-intensity lamp within the lower surface of
the left wing supplies the illumination for night land-
ings. The airspeed limitation for light extension is
200 knots IAS.
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LANDING LIGHT SWITCHES.

Two switches on the landing gear control panel con-
trol landing light operation. (See figure 1-30.) The
markings for one switch are EXTEND and RE-
TRACT. The markings for the second switch are ON
and OFF. The EXTEND-RETRACT switch controls
the light motor to raise or lower the light and the
OFF-ON switch controls lamp operation. The EX-
TEND-RETRACT switch has a neutral position. The
switch must be in the neutral position when the light
is fully up or down. The 28-volt generator bus sup-
plies the power to operate the motor and illuminate
the lamp.

TAXI LIGHTS.

Two lights, one mounted in the leading edge of each
wing tip, furnish limited illumination for night
ground operation. The taxi lights switch on the land-
ing gear control panel controls this circuit. The 28-
volt d-c distribution bus supplies power for operation.

TAXI LIGHTS SWITCH.

The taxi lights switch is marked TAXI LIGHTS and
OFF. Placing the taxi lights switch to TAXI LIGHTS
turns the lights on. (See figure 1-30.) Placing the
switch in OFF turns the lights off.

INSTRUCTOR-PILOT'S SPOTLIGHT.

The instructor-pilot’s spotlight is on the aft glare
shield. The spotlight switch is on the instructor-pilot’s
main instrument panel. Placing the switch from the
center position to the ON (up) position causes the
spotlight to illuminate. Placing the switch from ON
to the center position turns the light off.

C—4A LIGHTS.

Two C—4A lights (figures 14 and 1-8), one on the
pilot’s right circuit breaker panel and one on the
pressure bulkhead to the right of the instructor-pilot’s
seat, are convenient portable lights for map reading
and general illumination. The light assemblies con-
sist of a stowage rod, a coiled electrical wire, a metal
case housing the lamp, and a detachable red lens. Ap-
pearing on the lamp casing are a button switch and a
rotary switch. The button switch and the rotary knob
switch control lamp operation. The 28-volt d-c bat-
tery bus supplies power to operate the lamp.

C—4A LIGHT CONTROLS.

A spring-loaded button switch on the lamp casing is
the control for momentary lamp operation. Depressing
the button causes the lamp to illuminate; releasing
the button causes the lamp to go out. Rotating the
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rotary switch from one of the extreme positions causes
the light to illuminate and remain illuminated. Light
intensity depends on the amount of switch rotation.
Depressing two clips on the sides of the red lens en-
ables the operator to remove the red lens. To use the
light for illuminating a specific object in the cabin,
remove the lamp from its stowed position.

Note

To avoid discharging the battery, turn off
the C—<4A lamps before leaving the airplane.

PILOT'S CONSOLE AND INSTRUMENT LIGHTS.

The pilot’s console and instrument lights furnishes
white illumination for the pilot's station. The lights
are divided into four groups, engine instrument,
flight instrument, left console and right console lights,
and include both lucite panel and instrument ring
lights. Each group is controlled by a rheostat. The
rheostat varies light intensity and is placarded OFF
and BRT. The rheostats are on the pilot’s lighting
control panel. (See figure 4-13.) The 28-volt d-c
pilot’s circuit breaker bus supplies the power to op-
erate the system.

INSTRUCTOR-PILOT'S CONSOLE AND
INSTRUMENT LIGHTS.

The instructor-pilot’s console and instrument lights
furnish white illumination for the instructor-pilot’s
station. The lights are divided into two groups and
include both lucite panel and instrument mask lights.
Each group is controlled by a rheostat. The rheostat
varies light intensity and is placarded OFF BRT. The
rheostats are on the lighting control panel. (See fig-
ure 4-13.) The 28-volt d-c circuit breaker bus sup-
plies the power to operate the system.

PILOT'S RED AND WHITE FLOODLIGHTS.

The pilot’s station has red floodlights for general
illumination and white floodlights to provide a color
contrast to reduce visual distortion. The floodlight
system is controlled by two rheostats on the pilot’s
lighting control panel. The rheostats control the in-
tensity of all the floodlights from dim to bright and
also have an OFF position. The 28-volt d-c pilot’s cir-
cuit breaker bus supplies the power to operate the
system,

WARNING LIGHTS.

There are warning lights of variable brilliance for the
emergency fuel control, fuel pressure, the landing
gear and the inverter warning lights.
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WARNING LIGHTS SWITCH.

A warning lights switch, on the pilot’s auxiliary light-
ing control panel, controls the intensity of the warn-
ing lights. (See figure 4-13.) The switch has two
positions: BRIGHT and DIM.

THUNDERSTORM LIGHTS SWITCH.

The thunderstorm lights under the glare shield and
above the consoles are controlled by a three-posi-
tion switch on the pilot’s auxiliary lighting control
panel. Place the switch in the up position for steady
illumination and hold the switch in the down position
for momentary illumination. Placing the switch in
OFF (center) turns the lights off.

INSTRUCTOR-PILOT'S RED AND WHITE
FLOODLIGHTS.

The instructor-pilot’s station is equipped with red
and white floodlights for general illumination of the
console, and the instrument panel. The floodlights
are controlled by two rheostats on the instructos-
pilot’s lighting control panel. (See figure 4-14.) The
rheostats control light intensity from dim to bright
and also have an OFF position. The 28-volt d-c dis-
tribution bus supplies the power to operate the system.

COMPARTMENT DOME LIGHTS.

Compartment dome lights are in the right electrical
access compartment, the bomb door area, the electronic
compartment, the equipment compartment, the elec-
trical distribution center, and the gun bays. The right
electrical access compartment light and switch are on
the same bracket, located over the access door. The
bomb door area has two lights, one at each end, con-
trolled by a switch at the forward end of the bomb
door area on the right side. The electronic compart-
ment lights are controlled by a switch in the electronic
compartment above the aft fuselage access door. Each
gun bay has two lights, one over the inboard guns and
one over the outboard guns, The gun bay lights are
controlled by a switch on the forward side of the spar,
inside the gun bay access door. The equipment com-
partment has one light and two switches. Each switch
is in the equipment compartment inside and aft of
each hatch. The electrical distribution center light
is controlled by a switch inside and forward of the
access door on the lower right side of the forward
fuselage. Electrical power for the dome lights is sup-
plied by the 28-volt d-c generator bus,

OXYGEN SYSTEM.

A five-liter high-flow oxygen converter supplies oxy-
gen to the low-pressure (70 psi) system. The converter
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LIGHTING CONTROLS
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Figure 4-14

in the equipment compartment delivers oxygen to two
automatic pressure-demand regulators. The regulators
(at the pilot’s and instructor-pilot’s station) combine
the functions of an oxygen flow indicator, pressure
gage, and regulator. The converter i$ serviced through
a quick-disconnect filler valve. During servicing, the
converter vents to the atmosphere through the build-
up-and-vent valve. Both valves are in the right equip-
nent compartment. Placing the build-up-and-vent
valve in the build-up position closes the system to at-
mospheric pressure and a relief valve prevents system
pressure from exceeding 100 psi. A bracket on the
compartment door prevents the door from closing
until the build-up-and-vent valve handle is in the
build-up position, An oxygen duration table is shown
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in figure 4-15. Refer to figure 1-37 for the location
of the filler valve and converter and for oxygen speci-
fications.

WARNING

Keep oxygen equipment clean. Oil
or grease in contact with oxygen
under pressure causes fire or ex-
plosion.

PRESSURE-DEMAND OXYGEN REGULATORS.

A Type D-2 automatic pressure-demand oxygen regu-
lator (figure 4-16) at each crew station controls oxygen
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OXYGEN DURATION

CABIN
ALTITUDE
FEET 4 4

40,000

35,000

30,000

25,000

20,000

15,000

10,000

u%. AIR FORCE

12 hr 00 min| 9 hr 36 min | 7 hr 12 min | 4 hr 48 min

12 hr 00 min| 9 hr 36 min | 7 hr 12 min | 4 hr 48 min

8 hr 24 min| & hr 42 min | 5 hr 00 min | 3 hr 24 min |
9hr30m?n| 7 hr 36 min l 5hr42 min | 3 hr 48 min
1]hr30min| 9hr12n‘|in|6hr54min[4hr3ém}n

11 hr 30 min| 9 hr 12 min | & hr 54 min | 4 hr 36 min |

GAGE QUANTITY — LITERS

2

2 hr 24 min

8 hr 54 min| 7 hr 06 min | 5 hr 18 min | 3 hr 36 min |

|
1 hr 42 min

1 hr 54 min
|

2 hr 18 min

2 hr 18 min

BLACK BOXES INDICATE DILUTER LEVER SET AT NORMAL OXYGEN

J BELOW 1 LITER — MAKE EMERGENCY DESCENT TO ALTITUDE
NOT REQUIRING OXYGEN

CONVERTER: I-TYPE A-3 CREW: 2
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Figure 4-15

flow from the converter to the mask. The regulator
automarically mixes the correct ratio of cabin air and
100% oxygen. A diluter air valve in the regulator
controls the flow of cabin air into the regulator, As
cabin altitude increases, the diluter air valve closes,
permirtting less cabin air to mix with the 10095 oxy-
gen. A demand diaphragm in the regulator operates
a demand valve. Inhalation causes the diaphragm to

open the demand valve to permit the flow of diluted
oxygen to the mask. A faulty demand diaphragm or
a faulty diluter air valve allows oxygen to leak our of
the regulator during exhalation. Perform a blow-back
test as described under OXYGEN SYSTEM BLOW
BACK TEST in this section before flight to detect
regulator malfunction. The regulator controls are an
oxygen supply lever, an oxygen-diluter lever, and an
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EMERGENCY PRESSURE lever. While in use, the
oxygen system stabilizes at 70 psi as long as there is
liquid oxygen in the converter.: Check DD Form 781
to insure that the system has been serviced before
flight.

OXYGEN-REGULATOR DILUTER LEVER,

The oxygen-diluter lever on the oxygen regulator is a
manual control for selecting 100% oxygen or diluted
oxygen. Placing the lever in NORMAL OXYGEN
causes the regulator to mix a proper ratio of cabin
air to oxygen; however, above 30,000 feet cabin alti-
tude the user receives 1009 oxygen in the NORMAL
OXYGEN position. Placing the lever in 100% OXY-
GEN causes the user to receive 1009 oxygen at any
altitude.

OXYGEN-REGULATOR SUPPLY LEVER.

The oxygen-regulator supply lever on the oxygen
regulator controls the oxygen supply shut-off valve.
Placing the lever in ON opens the shut-off valve. The
opened shut-off valve releases oxygen under pressure
from the converter to the regulator at 70 to 100 psi.
Placing the lever in OFF shuts off the valve.

T.0. 1B-57C-1

EMERGENCY PRESSURE LEVER.

The EMERGENCY pressure lever is on the oxygen
regulator. Placing the lever to the right or left in-
creases the oxygen pressure from the regulator to the
mask for additional pressure. Returning the lever
to the center position restores normal operation, De-
press the lever to obtain maximum oxygen pressure
to the Mask for a preflight check of mask.

OXYGEN PRESSURE GAGE AND FLOW
INDICATOR.

The combination pressure gage and flow indicator is
on the oxygen regulator. As long as there is liquid
oxygen in the converter, the pressure gage indicates
a pressure between 70 and 100 psi. Gage markings are
from 0 to 500 in 100 psi increments. Since the air-
plane has a low-pressure system, the needle normally
does not exceed the 1 on the face of the gage. The
flow indicator blinker dial exposes four luminescent
painted segments in tea-shaped windows every time
the user inhales.

OXYGEN REGULATOR
AND QUANTITY GAGE

s EMERGENCY s
PUSH TO TEST MASK

PRESSURE DEMAND OXYGEN REGULATOR

LIQUID OXYGEM
LITERS

12204

Figure 4-16
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OXYGEN QUANTITY GAGE.

The oxygen quantity gage is on the pilot’s right con-
sole. It indicates the quantity of liquid oxygen in the
converter. The gage indicates the quantity in one-
liter increments from 0 to 5 liters. The gage should
read between four and foor and one-half liters when
the system is fully charged. Do not be alarmed if
the indicator does not read five liters since it is im-
possible to charge the liquid oxygen converter to five
liters. Use the oxygen duration chart (figure 4-16) to
determine oxygen duration for the indicated supply.

OXYGEN SYSTEM BLOW-BACK TEST.

The oxygen regulator contains demand diaphragm
and diluter air valve, The diaphragm operates a de-
mand valve and controls the flow of oxygen according
to the suction created in the regulator by the user.
The diluter air valve controls the flow of air into the
regulator, decreasing the flow with increases in alti-
tude so that the suction in the regulator creates a
greater load on the diaphragm, thus giving more
oxygen. A damaged diaphragm will allow air to enter
the regulator during inhalation, thus decreasing the
oxygen-air ratio, Therefore, a damaged diaphragm or
faulty diluter air valve will allow oxygen to leak out
of the regulator at all times during positive pressure
breathing. To check the operation of the regulator
before take-off on each flight, conduct a blow-back
test as follows: (Also see figure 4-17.)
1. Place the diluter lever in NORMAL OXYGEN
and blow gently into the oxygen regulator hose.
A resistance indicates satisfactory operation of
the demand diaphragm and diluter air valve.
2. Place the diluter lever in 1009% OXYGEN and
blow gently into the oxygen regulator hose. A
resistance indicates satisfactory operation of the
demand diaphragm and diluter air valve.

3. Don the mask and connect the mask to the regu-
lator hose. Breathe normally and note operation
of blinker dial.

4. Hold breath and place the EMERGENCY pres-
sure lever to the right or left. A positive pres-
sure felt within the mask indicates proper emer-
gency oxygen flow. This positive pressure is
approximately 0.07 psi more than cabin altitude.

5. To test the mask for leakage, depress the EMER-
GENCY pressure lever while holding the breath.
Oxygen pressure from the regulator enters the
mask atr approximately 0.5 psi above cabin alti-
tude. A properly fitted mask retains this pres-
sure until normal respiration continues,

6. Check that the mask hose fittings are properly
seated and secure.

Section IV

OXYGEN HOSE

HOOK-UP

1 ATTACH OXYGEN MASK
HOSE (MALE CONNECTOR)
TO PARACHUTE HARNESS BY
WRAPPING STRAP UNDER-
NEATH AND UP BEHIND
HARNESS TWICE, THEN
SNAPPING.

2 ATTACH SEAT OXYGEN
HOSE TO OXYGEN MASK
HOSE. LISTEN FOR CLICK,
AND VISUALLY CHECK (OR
FEEL] THAT SEALING GAS-
KET IS ONLY HALF EXPOSED.

3 FASTEN ALLIGATOR CLIP TO
ATTACHMENT STRAP.

Figure 4-17
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7. Check the mask hose attachment to the para-
chute harness in accordance with the instructions
on figure 4-17.

Note
Depress the PUSH-TO-TEST-MASK lever
only for preflight mask and helmet testing.
Depressing the lever during flight causes dis-
comfort and could cause maladjustment of an
otherwise properly fitted mask.

OXYGEN SYSTEM. NORMAL OPERATION.

For normal operation, place the OXYGEN SUPPLY
LEVER in ON and place the oxygen diluter lever in
NORMAL OXYGEN. The user receives a diluted
supply of oxygen up to approximately 30,000 feet
cabin altitude and receives 100 percent oxygen under
pressure above approximately 30,000 feet cabin alti-

tude.
| WARNING |

Do not fly the airplane over 10,000
feet unless the oxygen regulator
has been replaced as specified in
the applicable tech orders.

OXYGEN SYSTEM, EMERGENCY OPERATION.
With symptoms of the onset of the hypoxia, or if
smoke or fuel fumes should enter the cabin, set the
diluter lever of the oxygen regulator at 100% OXY-
GEN. In event of accidental loss of cabin pressure,
set the diluter lever to 100% OXYGEN and actuate
the oxygen regulator emergency toggle switch to the
right or left.

Note
When the emergency is over, set the oxygen
regulator diluter lever to NORMAL OXY-
GEN.

| CAUTION |

b ]

The presence of carbon monoxide
in the flight compartment of jet air-
craft has been suspected in numer-
ous instances. There are various
ways which carbon monoxide may
enter these compartments during
ground operation, but as yetf,
neither the exact concentration
nor the exact sources have been
determined.

If the airplane is to be operated on the ground under
possible conditions of carbon monoxide contamina-
tion, such as during runup or taxiing directly behind
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another operating jet aircraft, or during runup with
its tail into the wind, the following procedure shall
be used:

1. Before starting engines, all crew members must
don oxygen masks, connect hoses to oxygen regu-
lator, and place diluter lever at the 1009% OXY-
GEN position.

2. Whenever contamination is suspected, 100 per-
cent oxygen must be used during ground opera-
tion and take-off.

3. After contamination is no longer suspected, place

the diluter lever of the oxygen regulator in
NORMAL OXYGEN.

| WARNING |

Return the oxygen diluter lever to
NORMAL OXYGEN as soon as pos-
sible because the use of 100 per-
cent oxygen throughout a long mis-
sion will so deplete the oxygen sup-
ply as to be hazardous to the flight
crew.

NAVIGATION EQUIPMENT.
J-2 COMPASS SYSTEM.

The J-2 compass system indicates the airplane’s head-
ing. The direction-seeking characteristics of the mag-
netic compass combined with the stability of a gyro
give headings without northerly turning error, oscilla-
tion, or swinging. Operating within 85 degrees from
level flight (climbs, dives, and banks), the gyro strikes
mechanical stops at 85 degrees, causing subsequent
heading indications to be inaccurate within + 5°.
After five minutes or less of level flight, the gyro
recovers and automatically begins to give correct head-
ing indications, The compass system receives its head-
ing information from a compass transmitter remotely
installed in the right horizontal stabilizer, An am-
plifier receives a relatively weak signal from the com-
pass transmitter, increases the strength of the signal,
and directs this information to torque motors which
slave the gyro. The transmitter is accurate between
the latitudes of 78 degrees north and 69 degrees south.
An out-of-slave function permits the compass to oper-
ate as a directional gyro in polar areas, The compass
requires both a-c and d-c power. The a-c power is
supplied from 115-volt phase B and phase C busses
and from the No. 2 radio bus. The d-c power is sup-
plied from the 28-volt d-c battery bus. A one-ampere
circuit breaker in the left electrical access compart-
ment controls operation of the J-2 compass system.

Revised 1 February 1957
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Note

The J-2 compass circuit breaker is in the
left electrical access compartment. This cir-
cuit breaker is not accessible during flight
and must be placed in during the exterior
inspection.

J-2 COMPASS SWITCH.

The J-2 COMP switch (figure 1-3) is on the pilot’s
left horizontal console. The switch is marked IN and
SLAVE OUT. Placing the switch in the IN position
completes the slaving circuits from the remote com-
pass transmitter to the gyro torque motors. Placing
the switch in SLAVE OUT de-energizes the circuit
from the transmitter to the motors, While out of
slave, the gyro acts as an independent directional gyro.

J-2 COMPASS SLAVE REINITIATE BUTTON.
The SLAVE REINITIATE button (figure 1-3) is on
the pilot’s left horizontal console. Depressing the but-
ton closes a circuit to supply high voltage for two to
three minutes to the gyro torque motors, thereby
accelerating the gyro erection and alignment, Allow
a ten-minute interval before again depressing the
button, to allow a thermal time switch to cool.

J-2 COMPASS INDICATOR.

The compass indicators (one on the pilot’s main in-
strument panel and one on the instructor-pilot’s main
instrument panel) furnish the crew magnetic heading
indications withour a northerly turning error, oscilla-
tion, or swing. (See figure 1-5 and 1-6.) A setrable
dial knob enables the user to rotate the dial index to
the desired heading. A selsyn unit transmits heading
information from the gyro to the compass indicator.
The 115-volt a-c £00-cycle B and C phase bus supplies

the power to operate the compass.

J-2 COMPASS NORMAL OPERATION.

The compass will operate if the engines are running
and the instrument inverter switch is in NORMAL
or STANDBY, if the engines are shut-down and the
instrument inverter switch is in STANDBY, or if
external power is supplied and the instrument in-
verter switch is in NORMAL. After turning on the
equipment, allow three minutes to elapse so that the
gyro in the directional gyro control comes up to
operating speed, levels, and aligns the indication on
the slaved gyro compass indicator with the remote
control compass transmitter.

J-2 COMPASS, EMERGENCY OPERATION.

If any one of the three inverters should fail, the J=2
compass will continue to operate only as a directional
gyro. During an inverter failure, the J-2 compass

Section IV

system will not supply data to the S—4 shoran system
or to the AN/ASN-G6 system. Complete failure of
either the a-c or d-c electrical systems causes the J-2
compass to be inoperative.

STANDBY COMPASS.

A conventional magnetic compass is on the windshield
frame directly in front of the pilor. (See figure 1-5.)
During electrical system failure or malfunctioning of
the J-2 compass, use the standby compass as a naviga-
tional aid. The standby compass correction card is on
the pilot’s glare shield.

STANDBY COMPASS LIGHT SWITCH.

The STANDBY COMPASS LIGHT switch (figure
4-13) is on the pilot’s auxiliary lighting control panel.
The switch is marked STANDBY COMPASS LIGHT
and OFF. Placing the switch from OFF to STANDBY
COMPASS LIGHT causes illumination of the standby
compass. The flight instrument light rheostat must
be on to energize the circuit. The 28-volt d-c pilot’s
circuit breaker bus supplies the power to operate the
lamp.

SHORAN EQUIPMENT.

Refer to COMMUNICATION AND ASSOCIATED
ELECTRONIC EQUIPMENT in this section.

RADIO COMPASS.

Refer to COMMUNICATION AND ASSOCIATED
ELECTRONIC EQUIPMENT in this section.

LATITUDE AND LONGITUDE COMPUTER SET
AN/ASN-6.

Latitude and Longitude Computer Set AN/ASN-6
(Ground Position Indicator) is a dead-reckoning navi-
gation system. The system continuously solves for and
indicates the ground position of the airplane in de-
grees and minutes of latitude and longitude, regard-
less of the speed of the airplane. Both manual and
automatic inputs are fed to the system. The automatic
inputs are provided by the J-2 compass for magnetic
heading and by the pitot-static system through a
transmitter for true airspeed. The instructor-pilot
manually sets the figures for wind force, wind direc-
tion, and magnetic variation through the use of com-
puter controls. A-c power for the system is supplied
by the No. 2 radio bus, and d-¢ power by the 28-volt
d-c radio bus. The system is operable whenever these
busses are energized. No power switch is provided.
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Figure 4-18

COMPUTER CONTROLS.

The computer controls, on the instructor-pilot’s left
console, permit the manual adjustment of wind force,
wind heading, and magnetic variation to be trans-
mitted to the computer. (See figure 4-18.) Located on
the panel are three knobs labeled: WF, WD, and
VAR. These knobs control three indicators also lo-
cated on the panel and labeled: WIND FORCE,
WIND DIRECTION, and VARIATION. These knobs
are connected to the indicators, and turning one of
them causes its respective indicator to turn. In the
case of the wind direction and wind force knobs,
turning the knobs in a clockwise direction causes their
respective indicators to show an increase in the read-
ing. In the case of the variation knob, turning it in
a clockwise direction will show a decrease in westerly
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variation or an increase in easterly variation, which-
ever may be the presetting.

DEPARTURE SWITCH.

A departure switch on the instructor-pilot’s instru-
ment panel, permits the retention of the airplane’s
point of departure position data on the latitude and
longitude counters until the airplane is airborne and
generating change of position. The switch is labeled
LAT-DEPART and has two positions: ON and OFF.
Placing the switch in OFF applies 28-volt d-c power
to a locking relay in the computer. This relay then
opens the circuits to the latitude and longitude coun-
ters and causes them to remain at the positions they
had when the switch was actuated, Placing the switch
in ON causes the locking relay to close the circuits
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to the counters and they will then begin indicating a
change of position.

GROUND POSITION INDICATOR.

The ground position indicator, on the instructor-pi-
lot’s instrument panel, continuously indicates the
ground position of the airplane, In addition to indi-
cating the position visually, the indicator also trans-
mits this information to the latitude and longitude
computing system. The ground position is indicated
by a latitude counter and a longitude counter on the
face of the indicator. The counters automatically
indicate whether the latitude is north or south and
whether the longitude is east or west,

GROUND POSITION INDICATOR COUNTER
RESET SWITCHES.

Two counter reset switches are on the front of the
ground position indicator. These switches permit set-
ting the initial co-ordinates of the point of departure
or any other point desired. Each switch controls a
motor, and the direction of rotation depends on the
displacement of the switch. The reset switches may
also be used to reset the counters while the system is
in operation.

LATITUDE AND LONGITUDE COMPUTER SET
AN/ASN-6, NORMAL OPERATION.

1. Check that both GPI circuit breakers on the a-c,
d-c circuit breaker panel are pushed in.

2. Position the wind force, wind direction, and
variation knobs so that their respective indi-
cators reflect a zero reading.

3. Actuate the counter reset switches until the
counters reflect the correct co-ordinates on the
indicator.

4. Place the departure switch in OFF.

5. Before take-off, place the mean wind direction,
wind force, and magnetic variation for climb
on the computer control indicators. As soon as
practicable after take-off, determine the actual
wind conditions and adjust the indicators as
necessary. If leaving a check point, place the
actual wind conditions and magnetic variation
on the indicators.

6. Place the departure switch in ON during take-
off or when leaving a check point.

ARMAMENT EQUIPMENT.

The basic armament equipment in the airplane con-
sists of fixed wing guns, internal stores carried on the
rotary bomb carrier door, and rockets or external
stores carried on pylons under the wings. A Mark 8
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Mod 8 (modified) Gunsight, mounted on the pilot’s
glare shield, is the sight for the guns, the rockets and
low-level bombing.

GUNNERY EQUIPMENT. (GROUP A)

Note

Group A gunnery equipment is on AF air-
planes 53-3825 through 53-3831.

The gunnery equipment consists of eight M3 50-cali-
ber machine guns. Four guns are mounted in a hori-
zontal bank in a gun bay outboard of the engine
nacelle in each wing. Each gun can fire 300 rounds of
ammunition for a total of 2,400 rounds for the air-
plane. In addition, each gun is electrically heated and
pneumatically charged. All controls for the guns are
electrical.

WARNING

To prevent inadvertent firing of
the M3 50-caliber guns while the
airplane is on the ground, make ab-
solutely sure that the master guns
switch is OFF.

PNEUMATIC GUN-CHARGING SYSTEM.
(GROUP A)

Each M3 50-caliber gun is equipped with a pneumatic
gun charger. Pressure is maintained by an air com-
pressor and two air storage bottles. A relief valve at
each bottle protects the bottle and system from exces-
sive pressures. A fuse in each gun line prevents loss of
the entire system should a line fail. A line tapped
into the engine compressor bleed line augments the
pneumatic compressor at altitudes above 35,000 feet.
The system is controlled by a gun charger switch on
the armament control panel. The operation of the
compressor is controlled by two pressure switches in
the system; one completes the circuit to energize the
compressor when system pressure is low, and the other
breaks the circuit to de-energize the compressor when
the pressure in the system is normal. Power for the
system comes from the pilot’s 28-volt d-c circuit break-
er bus. A pressure gage is located in the outlet line
of the compressor before it branches off to the air
bottle in each wing. A ground charging valve adja-
cent to the pressure gage is used for charging the sys-
tem before flight rather than using the compressor
in the airplane.
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GUN-CHARGERS SWITCH. (GROUP A)

The gun-chargers switch, on the armament control
panel, permits clearing the guns if a misfire should
occur. The switch is of the momentary type and has
three positions: RELEASE, RETRACT, and OFF.
When the switch is placed momentarily in RETRACT,
and chargers place the guns in a hold-back condition.
Held momentarily in the RELEASE position, the
switch causes the gun chargers to return the guns to
the battery position.

MASTER GUNS SWITCH. (GROUP A)

The master guns switch, marked GUNS, is on the
armament control panel. The switch has three posi-
tions: GUNS, SIGHT AND RADAR, and OFF. When
guns are to be fired, the switch must be in the GUNS
position. When the switch is in this position, circuit
will be completed from the 28-volt d-c distribution
bus to the gun firing switch and the gunsight light
switch. When rockets are to be fired or bombs
dropped, and the gunsight is to be used, the master
guns switch must be in SIGHT AND RADAR. When
the switch is in this position, the circuit will be com-
pleted from the distribution bus to the gunsight light
switch, but the circuit to the gun firing switch will be
open. When the switch is in the OFF position, both
circuits are broken.

GUN-FIRING TRIGGER (GROUP A)
The gun-firing switch, in the right handgrip of the
control wheel, is the trigger for the gun. When the
master guns switch is in the GUNS position, the gun-
firing switch is energized. Depressing this switch
closes the circuit to the gun controls in the wings,
causing the guns to fire. The switch supplies power
from the 28-volt d-c distribution bus.

GUN-HEATERS SWITCH. (GROUP A)

The gun-heaters switch, located on the armament con-
trol panel, controls the heaters for each 50-caliber gun.
Dufing extreme cold or icing conditions, placing the
switch in HEATERS keeps the guns from freezing.
When the switch is placed in this position, a circuit
to the heaters is energized and the heaters warm up
the guns. Power for the heaters comes from the 28-
volt d-c distribution bus.

FIRING M3 50-CALIBER GUNS. (GROUP A)
To fire the M3 50-caliber guns, proceed as follows:

1. Check that the gun compressor circuit breaker
is ON.

2. If extreme cold or icing conditions exist, place
the gun heaters switch in the HEATERS posi-
tion.

3. Place the master guns switch in the GUNS posi-
tion.
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4. Set the gunsight tilting knob to the GUNS
position.

5. Place the gunsight light switch in the GUN-
SIGHT ON or ALTERNATE ON position.

6. Adjust the gunsight light rheostat to desired
reticle brilliance.

7. Actuate the gun-firing trigger.
Note

If the guns fail to fire after actuating the
gun-firing switch, place the chargers switch
in the RETRACT and RELEASE positions
alternately a few times to clear the guns.

CAUTION

3

After firing has been completed,
place the master guns switch in
OFF to safety the guns.

GUNNERY EQUIPMENT. (GROUP B)

Note

Group B gunnery equipment is on AF air-
planes 53-3832 and up.

The gunnery equipment consists of four M39 20-milli-
meter guns. Two guns are mounted in a horizontal
bank in a gun bay outboard of the engine nacelle in
each wing. The guns are fixed to fire downward at
3 degrees 36 minutes from the flight path and con-
verge at a point 3,250 feet in front of the airplane.
Each gun can fire 290 rounds of ammunition, totaling
1,160 rounds for the airplane. The guns have a rate
of fire in excess of 1,500 rounds per minute, All con-
trols for the guns are electrical, with the exception of
the manual chargers.

GROUND CHARGER CABLES. (GROUP B)
Each M39 20-millimeter gun is equipped with a man-
ual gun charger. To ready the guns for firing, the
armorer must charge each gun separately three times
prior to flight. The guns cannor be charged in flight.

MASTER GUNS SWITCH. (GROUP B)
Refer to MASTER GUNS SWITCH (GROUP A) in
this section.

GUN-FIRING TRIGGER. (GROUP B)

The gun-firing switch, in the right handgrip of the
control wheel, is the trigger for the guns. When
the master guns switch is in the GUNS position,
the gun-firing switch is energized. When the trig-
ger is depressed, a circuit is completed to the open
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side of the air purge control valve solenoid. When
this valve opens, hydraulic pressure opens the two
air-purge intake doors, one of which is located in
the leading edge of each wing. After the intake
doors open, outside air pressure passes through air-
purge exhaust openings under the guns to purge the
gun bay areas of all gases. When these doors have
fully opened, microswitches complete circuits to fire
the guns. The guns cease firing immediately after
release of the trigger, but the purge doors remain
open for a rwo-minute period to ensure the expulsion
of all gases.

GROUND FIRING SWITCH. (GROUP B)

A ground-firing switch, mounted on the left canopy
sill, permits the guns to be fired while the airplane
is on the ground by bypassing the landing gear gun
cutout relay. The gun-firing switch is placarded OFF
and GROUND FIRING. The guns fire when the
switch is held in the momentary GROUND FIRING
position and the gun-firing trigger is squeezed.

FIRING M39 20-MILLIMETER GUNS. (GROUP B)

To fire the M39 20-millimeter guns, proceed as fol-
lows:
Note
Before take-off, make sure that all the guns
have been charged, as there are no provisions
for charging the guns in flight.

1. Place the master guns switch in the GUNS posi-
tion.

2. Set the gunsight tilting knob to the GUNS posi-
tion.

3. Place the gunsight light switch to the GUN-
SIGHT ON or ALTERNATE ON position.

4. Adjust the gunsight light rheostat to desired
reticle brilliance.

N

Actuate the gun firing trigger.

CAUTION

After firing has been completed,
place the master guns switch in
OFF to safety the guns.

GUNSIGHT.

An illuminated Mark 8 Mod 8 (Modified) Gunsight,
mounted on the pilot’s glare shield on the centerline
of the airplane, is the sight for the guns and rockets
and for low-level bombing. (See figure 4-19.)

Section IV

Note

The Mark 8 Mod 8 Gunsight is an interim
sight. When available, a computing gun-
sight will be installed to be used with the
MA-1 Fire Control System.

The sight is of the collimator type, and the pilot ob-
serves the reticle image on an adjustable reflecting
glass plate through which the target is also visible.
There is a soft rubber crash pad on the rear of the
sight. The adjustable reflector plate can be tilted to
allow 4 degrees elevation and at least 812 degrees
depression of the reticle image with respect to the
detent lock position of the reflector plate. An index
plate placarded B (bombs), O (reflector position at
45 degrees), R (rockets), and G (guns) permits the
sight to be adjusted for use when firing the guns or
rockets or when bombing at low levels.

GUNSIGHT TILTING KNOB.

The knurled tilting knob, on the left side of the gun-
sight, elevates or depresses the reticle image. The
tilting knob is turned up or down to align the index
pointer with one of the four modes of operation, B
(bombs), O (reflector position at 45 degrees), G
(guns), or R (rockets).

GUNSIGHT LIGHT SWITCH.

The gunsight light switch, on the left side of the fuel
control panel (figure 1-16), controls the lamp for the
reticle image in the sight. The switch has three posi-
tions: GUNSIGHT ON, ALTERNATE ON, and off
(neutral). The lamp is of the dual-filament type, so
that, if the filament which is controlled by the GUN-
SIGHT ON position burns out, the other filament
will light when the switch is placed in the ALTER-
NATE ON position. Power for the light comes from
the 28-volt d-c distribution bus. The master guns
switch on the armament control panel must be in the
guns or SIGHT & RADAR position for the circuit to
be completed to the gunsight light switch. See MAS-
TER GUNS SWITCH in this section.

GUNSIGHT LIGHT RHEOSTAT.

The gunsight light rheostat, on the left side of the
fuel control panel (figure 1-16), controls the brilliance
of the reticle image. When the gunsight light is lit,
the brilliance of the image may be adjusted as desired
by positioning the rheostat to any position between
the BRT and DIM markings on the panel. The rheo-
stat controls voltage from the 28-volt d-c distribution
bus through the master guns switch and the gunsight
light switch.
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INTERIM WARNING SYSTEM.

The interim warning system is an automatic range and
warning system, used for air-to-ground gunnery only.
The radar portion of an MA-1 fire control system
supplies automatic range information, which is trans-
mitted to the pilot's headset as audible signals. Pre-
selected firing data is set in the equipment prior to
take off. The system uses a non-computing gunsight.

POSITION
SETTING UNIT

Figure 4-20

POSITION SETTING UNIT.

The position-setting unit (figure 4-20) is on the right
side of the pilot's compartment above the generator
control panel and is the only control necessary for
operation of the interim warning system. Controls are
a SLANT RANGE dial and a FIRING RANGE dial.
Both dials are calibrated in hundreds of feet. A remov-
able pull-up range computer is mounted on the posi-
tion-setting unit. The 28-volt d-c radio bus and the
115-volt No. 2 a-c bus supply the power to operate the
system.

NORMAL OPERATION OF THE UNIT.

1. Determine the value for the following air-to-
ground gunnery conditions:
Dive angle of 10, 20, or 30 degrees
Pull-up acceleration of 2, 3, or £ G’s
True air speed of 200, 300, or 400 knots
Terrain clearance of 500, 1000, or 1500 feet

Note

Always use true air speed when computing
slant range.

Revised 1 February 1957
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2. Rotate the inner disk of the pull-up range com-

puter until the predetermined values appear at
the appropriate part of the open window. When
inserting values into the computer, follow the
order listed in step 1.

. Read the slant range value appearing at the ap-

propriate part of the open window.

12210

4. Set the SLANT RANGE control on the position

setting unit to the computed value of slant range
obtained in step 3. The value obtained from the
computer represents the slant range at the time
of pull-up and not the terrain clearance.

. Determine a value for the firing range and set

the FIRING RANGE control on the position-
setting unit to that value. This setting deter-
mines the radar target range at which the firing
range signal is transmitted to the pilot’s headset.

WARNING

The preselected terrain clearance
will be reduced if the following
precautions are not observed.
Never increase or decrease the
dive angle during attack. Never
increase the frue air speed. Start
pull-up immediately after receiving
the pull-up signal. Do not decrease
pull-up acceleration.
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6. Place the guns switch to the GUNS or SIGHT-
RADAR position to energize the system. The
pilot receives two operational signals: An inter-
rupted tone indicates that the airplane is within
firing range of the target, and a siren tone indi-
cates the point of pull-up.

Note
Depressing the mike button or placing the
AIC-10 control switch to CALL during a

gunnery run prevents the pilot from receiv-
ing the firing range and pull-up signals,

7. After firing is completed, place the guns switch
to OFF to de-energize the system.

BOMBING EQUIPMENT.

The airplane has a horizontal, rotary-type bomb-
carrier door for carrying various sized bombs in varied
configurations, Pylons, two under each wing, carry
the external stores. Both the internal and external
stores may be released by the normal bomb release
system, the jettison bomb release system, or the shoran
bomb release. For buffet and release speed limitations,
refer to EXTERNAL STORES in Section V. All con-
trols for the bombing system are at the pilot’s station,
except the shoran controls, which are located in the
instructor-pilot’s station. During normal release or
shoran release, all stores may be dropped singly or in
train. During jettison bomb release, all stores are
released simultaneocusly. If it is desired, the wing tip
fuel tanks may be jettisoned simultaneously. If it is
desired, the wing tip fuel tanks may be jettisoned
simultaneously with the stores. There are provisions
for carrying special weapons.

BOMB DOOR.

The removable bomb-carrier door is in the center
fuselage section and can carry various sized bombs
in varied configurations. (See figure 4-21.) The door
is electrically controlled and hydraulically actuated to
pivot 180 degrees on its horizontal axis to expose the
bombs for release. At the same time, the lower sur-
face of the door seals the cavity of the bomb door
area, The door is divided into three armament bays:
forward bay, middle bay, and rear bay, each having
seven bomb stations. These stations are so arranged
and electrically interconnected that any number of
bomb racks, up to a total of 21, may be installed to
accommodate various bomb loadings. Two alternate
bomb racks are installed between the middle and
rear bays to accommodate large stores. All stores are
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retained by S2A or MA—4 bomb racks, chocks, and a
second layer suspension assembly of racks and chocks.
Controls for the bomb door are the bomb door switch
(for normal bomb release), the shoran bomb release
system, or the jettison bomb release system.

BOMB DOOR SWITCH. The bomb door switch,
located on the armament control panel, is of the
momentary type and has three positions: OFF, OPEN,
and CLOSE. (See figure 4-22.) The switch is spring-
loaded to the OFF position. When the switch is
placed in OPEN, power passes to a double-acting
solenoid valve, energizing the open side of the valve.
When the valve opens, hydraulic pressure passes to
two double-acting actuating cylinders which rotate
the door 180 degrees clockwise in four seconds. When
the bomb door switch is placed in CLOSE, the door
rotates counterclockwise 180 degrees in six seconds
to the close position. With the door fully opened or
closed, the respective double-acting solenoid valve
remains energized, The door has no mechanical locks
since the actuating cylinder lines are pressurized in
either direction. Loss of hydraulic fluid in these lines
normally causes the door to move to a position near
full open.

PERSONNEL SAFETY SWITCH. The personnel
safety switch, at the left forward corner of the bomb
door area adjacent to the bomb door ground shut-off
valve, is a ground handling safety feature used to
open the bomb bay circuits as a2 precaution against
inadvertent operation of the bombing equipment
when personnel are working in the bomb door area.
(See figure 4-23.) This switch prevents power from
being supplied from the armament bus to the bomb-
ing equipment when the switch is in the SAFE posi-
tion. Before flight the switch must be in the FLIGHT
position.

EMERGENCY BOMB DOOR OPEN HANDLE. The
emergency bomb door open handle, over the instruc-
tor pilot’s left console, is used in the event the bomb
door fails to open normally. (See figure 1-7.) When
this handle is lifted, turned one-quarter turn clock-
wise, and pulled all the way out (four inches), a cable
attached to the handle manually overrides the bomb
door control valve solenoid and positions the valve so
that hydraulic pressure from an emergency selector
valve will be routed to the open side of the bomb
door actuating cylinders. Pressure is routed to the
emergency selector valve from the emergency pressure
line of the hydraulic system by the hydraulic system
hand pump.



T.0. 1B-57C-1

Section IV

52 pound Flare 52 pound Flare

k- 80 pound Flare L& 80 pound Flare

u 220 and 280 pound Fragmentation n 220 and 260 pound Fragmentation
500 pound General Purpose 500 pound General Purpese

500 pound Fragmentation 500 pound Fragmentation
300 pound Intermediate 1

500 pound Intermediate

52 pound Flare = 52 nd Flare 52 pound Flare
[8 80 pound Flare [ 17 80 :::ml Flare 'E 20 pound Flare
220 and 260 pound Fragmentation R 220 and 260 pound Fragmentation 220 and 260 pound Fragmentation
CEl uﬂs
OF AIRPLANE

52 pound Flare _ 52 pound Flare
2] 80 pound Flare 2“ 80 pound Flare
220 and 260 pound Fragmentation

500 pound Intermediate

52 pound Flare 52 pound Flare
s 80 pound Flare 80 pound Flare
15 220 and 260 pound Fragmentation H 220 and 260 pound Fragmentation

500 pound General Purpose
500 pound Fragmentation 500 pound Fragmentation
500 pound Intermediate

500 pound General Purpose

FORWARD PLAN VIEW

STATION NUMBERS SHORTING RECEPTACLES FOR SECOND LAYER SUSPENSION RACK PLUG (9)
ol ol ——— 1 omic—
3} === 2 m— R |
il e————m ol =2 (ojfi =]
— — -0 — — — | -0 — — — ] EE—— -
o ol | e— 3 oMi=——
¢ O i D) ({EE—— O

() 1} — ? = (o]
TUBES FOR COCKING CABLES (12)

NOTE: WHEN LOADING 500 POUND BOMBS, PLACE N
WHEN LOADING ALL OTHER BOMBS, PLACE
SHACKLE IN AFT POSITION OF WELL.

750 pound Store Arrangement l
1000 pound General Purpose

: 4 750 pound Store Arrangement 4
1000 pound General Purpose

52 pound Flare
80 pound Flare
]n 220 and 260 pound Fragmentation
500 pound Purpose
500 pound Fragmentation

52 pound Flare

la 30 pound Flare
220 and 260 pound Fragmentation

52 pound Flare

A 80 pound Flare

]3 220 and 260 pound Fragmentation
300 pound General Purpose
500 pound Fragmentation

UPPER STATIONS

CENTER LINE OF AIRPLANE]

_-;

Figure 4-21

4-35



Section IV T.0. 1B-57C
.0. 1B-57C-1

ARMAMENT CONTROL PANELS

A
= 2
<, 7
STA L2 STA LI STA RI STA R2
QYR Q&
@ SPECIAL
WEAPON

ARMING

NOSE & TAIL

TURN KNOB
SAFE COUNTERCLOCKWISE
T0 STOP ® ®

GUNS

@ TAIL ONLY off
SIGHT
8

Figure 4-22 (Sheet 1 of 2)

4-36



1.0. 1B-57C~1

Section IV

o
4
=z

o
=

(TI

Figure 4-22 (Sheet

2

Of 2)

12208

4-37



Section IV

PERSONNEL
SAFETY SWITCH

WARNING
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PERSONNEL SAFETY SW AND o @ 1

BOMB DOOR SHUT OFF VALVE

SWITCH & VALVE MUST BE
PLACED IN SAFE POSITION

IN BOMB DOOR AREA.
v RETURN SWITCH & VALVE TO

FLIGHT POSITION BEFORE TAKE-OFF o

Note

After the emergency bomb door open handle
has been pulled all the way out, it will re-
main in that position to keep the manual

Figure 4-23

override on the bomb door control wvalve -

solenoid in the correct position. The valve
cannot be returned to the door-closed posi-
tion until the airplane is on the ground. Ta
return the valve to the door-closed position,
pull out the lanyard in the upper left for-
ward bomb hoist access door a distance of
about four inches.
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[ CAUTION |

The emergency landing gear down
handle must be in fthe in position
when the emergency bomb door
handle is used fo open the bomb
door. Otherwise, the landing gear
cannot be lowered by fthe emer-
gency down handle after the bomb
door is opened.



T.0. 1B-57C-1

BOMB-DOOR GROUND SHUT-OFF VALVE. A
manually operated bomb door ground shut-off valve,
located at the left forward end of the bomb door area
adjacent to the personnel safety switch, positions and
locks the door during servicing operations. The valve
is mechanically connected with the hinged access door
which covers the personnel safety switch. When the
access door is pulled out, the valve is in the off (safe)
position. When the access door is pushed in, the valve
is in the open (flight) position. The valve must be
in the flight position prior to all flights.

BOMB-DOOR POSITION INDICATOR. The bomb-
door position indicator, on the armament control
panel, indicates the position of the bomb door. (See
figure 4-22.) When the door is fully closed, the word
closed appears on the indicator. When the door is
fully opened, seven dots appear on the indicator. The
dots are arranged in two horizontal rows, four on the
top and three on the bottom, representing the posi-
tion of the stores as they are ready for release. When
the door is in any position other than fully open or
fully closed, diagonal lines like those on a barber pole
appear on the indicator.

Neote

The bomb-door position indicator will not
function unless the selector armament switch
is in any position other than OFF.

BOMBING CONTROLS.

BOMB-AND-ROCKET RELEASE BUTTON. The
bomb-and-rocket release button, located in the right
handgrip of the pilot’s control wheel, energizes the
various stores and rocket release circuits, When the
stores or rockets and their manner of release have
been selected by their respective controls, depressing
the release button energizes the respective circuit.

Note
Internal bomb stores will not release unless

the bomb door is in the full open position.

The release button supplies power from the 28-volt
d-c armament bus.

WARNING

Before pressing the bomb and
rocket release bufton, make sure
that all bomb and rocket confrols
are in the correct positions for the
desired release fo avoid accidental
bomb or rocket release.

Section IV

SELECT ARMAMENT SWITCH. The select arma-
ment switch, located on the select armament control
panel next to the armament control panel, permits the
selection of stores to be released. (See figure 4-22.)
When this switch is in OFF, the armament bus is de-
energized. When the switch is in any position other
than OFF, the armament bus is energized and the
stores may be selected for release as follows: internal,
external, or both, or smoke may be selected when
external chemical tanks are carried. The rockets may
be released either singly or automatically by posi-
tioning the switch in either the ROCKETS SINGLE
or in the ROCKETS AUTO position.

BOMB STATION SWITCHES. Three bomb station
switches, located on the armament control panel, are
marked FWD BAY, MID BAY, and REAR BAY.
Each switch is located adjacent to the indicator lights
for its respective bay. These switches enable the pilot
to select the bay to be released. When any or all of
the switches are placed in their respective BAY posi-
tion, the bombs in the respective bays are released in
ascending numerical order, either singly or in train,
depending upon the position of the intervalometer
train-select switch, When the intervalometer is set
for train and the select armament switch is in the
BOMB EXT & INT position, the internal stores will
be released after the external stores.

EXTERNAL STORES SWITCHES. Four external
stores switches, located on the armament control panel,
select any or all of the external stores to be dropped
by the normal bomb release system. (See figure 4-22.)
There is one switch for each external store carried, as
follows: STA L2 controls the power circuit to the
left outboard pylon bomb rack; STA LI1; the left
inboard rack; STA R3, the right inboard racks; and
STA R2, the right outboard rack. The external stores
may be dropped in train or individually, depending
upon the setting of the switches and the intervalo-
meter. If both the external stores and internal stores
are to be dropped in train, the external stores will be
dropped first in the following order: STA L2, STA
R2, STA R1, STA L1.

BOMB-ARMING SWITCH. The bomb-arming switch
located on the armament control panel, is used to
arm both the internal and external stores. (See figure
4-22.) The switch has three positions: NOSE & TAIL,
TAIL ONLY, and SAFE. The bombs are set to ex-
plode instantly upon impact when the arming switch
is set at the NOSE & TAIL position. Setting the arm-
ing switch at the TAIL ONLY position arms the
bombs for delayed detonation. The bombs will be
released unarmed if the switch is in the SAFE posi-
tion. When the select armament switch is in the
SMOKE position, placing the bomb arming switch in
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the NOSE & TAIL position energizes the chemical
tank smoke release unit thereby causing the release
of smoke. When the jettison bomb system is oper-
ating, a relay opens the arming circuit so that the
bombs will be released in an unarmed condition.

BOMB INTERVALOMETER. The bomb intervalo-
meter located on the pilot’s left console, enables the
pilot to release the internal and external bombs indi-
vidually or in train. (See figure 4-22.) The select-
train switch on the intervalometer selects the method

of release. Placing the switch in the SEL position
~ releases the bombs singly. When train release is
desired, the switch must be in the TRAIN position,
the ground spacing knob must be set for the interval
desired, and the bomb counter must be set for the
number of bombs to be released. With either method
of release, the internal bombs are dropped in ascend-
ing numerical order from the bomb stations which
are loaded and selected. When the select armament
switch is in the BOMBS EXT & INT position, the
external stores are released before the internal stores.
MASTER JETTISON SWITCH. The master jettison
switch is on the pilot’s left main control panel (figure
1-28). When this switch is pressed, the bomb door
opens, and all stores, including external stores or
rockets, are released. In addition, when the switch
is actuated, a relay opens the bomb arming circuit so
that the bombs will be released unarmed. Power for
the jettison system comes from the battery bus.

4

CAUTION |

The wing tip tanks will be jetti-
soned with the bombs and external
stores or rockets if the tip tanks
jettison switch is in NORMAL when
the master jettison switch is ac-
tuated.

BOMBING INDICATORS.

BOMB INDICATOR LIGHTS. Twenty-one bomb in-
dicator lights are mounted on the armament control
panel. (See figure 4-22.) Each light corresponds to
a bomb station. The lights are arranged in three
groups of seven to correspond to the three bomb bays
of the bomb carrier door. When bombs are loaded
at any or all of the stations and the respective racks
are cocked, the lights operate, provided the armament
bus is energized and the bomb station and bomb
indicator lights switches are on. When a bomb is
released, its corresponding indicator light goes out.
BOMB INDICATOR LIGHTS SWITCH. The bomb
indicator lights switch is located on the armament
control panel. (See figure 4-22.) When bombs are
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loaded at any or all stations, the respective racks
cocked, and the bomb station switches placed in the
BAY position, actuating the bomb indicator lights
switch causes the bomb indicator lights to operate if
their respective station is loaded. Power for the switch
comes from the armament bus.

EXTERNAL STORES INDICATOR LIGHTS. Four
external stores indicator lights are on the armament
control panel. (See figure 4-22.) Each light corre-
sponds to one of the external stores stations. When
external stores are loaded at any or all of the stations
and the respective racks are cocked, the lights operate,
provided the armament bus is energized and the ex-
ternal stores and bomb indicator lights switches are
on. When an external store is released, its correspond-
ing indicator light goes out.

BOMB-RELEASED INDICATOR LIGHT. A bomb-
released indicator light (figure 1-5) is on the pilot’s
main instrument panel and another is on the instruc-
tor pilot’s instrument panel. (See figure 1-6.) When
stores are being released, the pulse from the intervalo-
meter which energizes the bomb racks also energizes
a circuit to the bomb-released indicator light. There-
fore, every time a store is released, the indicator light
will light for the time the signal is transmitted for
bomb release. Power is supplied to the bomb-released
light through the intervalometer from the 28-volt d-c
armament bus.

Note

When a bomb is released, the corresponding
bomb station indicator light on the arma-
ment control panel will go our.

BOMB RELEASE.

NORMAL BOMB RELEASE. The normal bomb re-
lease system permits selected release or train release
of the internal and external stores as follows:

Note

If the gunsight is used for low-level bomb-
ing, place the master guns switch in the
SIGHT & RADAR position, place the gun-
sight light switch in the GUNSIGHT ON
or ALTERNATE ON position, adjust the
gunsight light rheostat for the desired bril-
liance, and set the gunsight tilting knob to
the B (bombs) position.

1. Position the select armament switch to the
BOMBS INT, BOMBS EXT, or BOMBS EXT
& INT position.

2. Place the bomb arming switch in the desired
position,
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3. Set the bomb intervalometer select-train switch
in the SEL or TRAIN position, and if TRAIN
is selected also set the ground spacing knob for
the interval desired and the bomb counter for
the number of bomb stations to be released.

Note

If external stores are to drop at the same time
as the internal bombs, the external stores will
be released first.

4. Place the bomb stations switches in the up posi-
tion for the stations to be released, and if ex-
ternal bombs are being released, check that the
external stores switches are in the ON position.

CAUTION |

If the external stores swifches are
in the STA position, all external
stores selected will be released
together.

5. Place the bomb indicator lights switch in
LIGHTS.

6. Place the bomb door switch in OPEN and check
that the bomb door reaches the full open posi-
tion by observing that the bomb door position
indicator shows seven dots (representing the
bombs on the bomb door).

7. Press the bomb and rocket release button in the
right handgrip of the control wheel.

8. If all the selected internal bomb station indi-
cator lights have gone out (all selected bombs re-
leased), place the bomb door switch in CLOSE.

NORMAL EXTERNAL STORES RELEASE. The ex-
ternal stores may be released with the internal stores
as described under NORMAL BOMB RELEASE in
this section, or they may be released seperately as
follows:

Note

If the gunsight is used for low-level bomb-
ing, place the master guns switch in the
SIGHT & RADAR position, place the gun-
sight light switch in the GUNSIGHT ON
or ALTERNATE ON position, adjust the
gunsight light rheostat for the desired bril-
liance, and set the gunsight tilting knob to
the B position.

1. Position rthe select armament switch in the
BOMBS EXT position.

2. Set the bomb arming switch in the desired posi-
tion.

Revised 1 February 1957
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3. Place the external stores switches in STA for
the stores to be released.

4. Place the bomb indicator lights switch in
LIGHTS.

5. Press the bomb and rocket release button in the
right handgrip of the control wheel.

SHORAN BOMB RELEASE. To release bombs by
means of the shoran system, follow the procedure
given under NORMAL BOMB RELEASE or NOR-
MAL EXTERNAL STORES RELEASE in this section,
with the following exceptions:

1. Do not open the bomb door because shoran
control of the door is automatic.

2. Do not depress the bomb and rocket release

button because release power is initiated by the
shoran computer.

3. If all the selected internal bomb station indicator
lights have gone out (all selected bombs re-
leased), place the bomb door switch in CLOSE.

M-1 BOMBING SYSTEM.

At the present time, there are only provisions for the
installation of the M-1 bombing equipment. The text
on this system will be expanded when the information
is available.

MA-2 LOW ALTITUDE BOMBING SYSTEM.

The MA-2 LABS COMPUTER SET, when used with
other associated equipment, permits precision low-
altitude, automatic bomb release. The 28-volt d-c
armament bus and the No, 2 a-c bus supply the power
to operate the system.

LOW ALTITUDE BOMBING SYSTEM CONTROL
PANEL. The LABS CONTROL PANEL is on the
pilot’s left console. (See figure 4-24.) The panel con-
trols consist of a labs selector switch with positions
OFF, DIVE / IND, LABS NORM and LABS ALT and
a LABS START switch with off and start positions.

LABS INDICATOR. The LABS INDICATOR is on
the pilot’s main instrument panel. (See figure 1-5.)
The indicator is a dual-movement meter which indi-
cates roll-and-pitch-attitude information during the
bomb run, and yaw-roll and acceleration information
during pull up. The indicator markings are nine divi-
sions left (9 degrees), and nine divisions right (9
degrees) for the vertical needle. Indicator markings
are HI G, LO G, nine divisions up (90 degrees) and
nine divisions down (90 degrees) for the horizontal
needle. Dive angle indication can be obtained by
positioning the labs selector switch in the DIVE /
IND position,
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Figure 4-24

NORMAL OPERATION.

L

(=]

2.

Place the select armament switch in the desired
position.

Place the labs selector switch in LABS NORM.
Place the labs start switch in START no sooner
than two minutes after positioning the labs
selector switch. The sight reticle light will
illuminate, and airplane pitch-and-roll move-
ment is indicated by the labs indicator.
Depress the bomb release button when the air-
plane passes over the proper point. (The bomb
release button must remain depressed until
run-in, pull-up, and release are completed.)

Note

To abort a low-angle (normal) delivery,
switch rapidly to LABS ALT any time dur-
ing the run-in and perform a high-angle
(alternate) release.

When the sight reticle light goes out (com-
pletion of the timing cycle), start the pull-up.
The labs instrument automatically transfers
from pitch to acceleration indication. Transfer
from roll to yaw-roll indication occurs either
when the wings are level or within + 4 sec-
onds after the completion of the timing cycle.

4-42
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. When the airplane has maneuvered through the

selected angle, the sight reticle light will illumi-
nate, indicating bomb release.

. Release the bomb release button after the bomb

delivery. This transfers the labs instrument indi-
cation from acceleration to pitch-attitude infor-
mation, and turns the sight reticle light off.

. Depressing the bomb release button after com-

pletion of step 6 causes the labs instrument to
retain yaw-roll indication and transfer from
pitch to acceleration. The sight reticle light
remains off. Repeat this cycle after bomb release,
and prior to recycling the labs system.

. Place the labs start switch in OFF for a mini-

mum of 10 seconds, and then ON when the air-
plane is in position to commence another run.

| CAUTION

Never operate the labs start
switch unless the airplane is in a
relatively static state about its roll
axis. Operation of the switch will
cause serious damage fo the equip-
ment gyros.

Revised 1 February 1957
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10. Place the labs start switch in OFF to de-energize
the system.

ALTERNATE OPERATION.

1. Place the select armament switch in the desired
position.

2. Place the labs selector in the LABS ALT.

3. Place the labs start switch in START no sooner
than two minutes after positioning the labs
selector switch,

Note

Disregard the operation of the sight reticle
light while the labs selector switch is in
LABS ALT. All operations normally started
at the completion of the timing cycle start
when the bomb release button is depressed.

4. When the airplane passes over the target, start
the pull-up. Depress the bomb release button
and hold until the selected release angle is
reached. Labs instrument will transfer from
pitch to acceleration and roll to yaw-roll indi-
cation when the wings are level. The remain-
ing operations are the same as for normal op-
eration,

5. To stop the labs system at any time during op-
eration, release the bomb release button.

SMOKE RELEASE.

When any or all of the external bomb pylons are
loaded with an E-26 chemical tank, a smoke release
may be made by proceeding as follows:

1. Place the select armament switch to SMOKE.

2. Place the external stores switches for the desired
tanks in the STA position.

3. Actuate the bomb arming switch to the NOSE
& TAIL position to release the smoke.

BOMB JETTISON RELEASE. All internal and ex-
ternal stores can be jettisoned by actuating the master
jettison switch. This action jettisons all internal
bombs, external stores, and rockets.

~ CAUTION

Actuating the master j[ettison
switch also jettisons the wing tip
tanks if the tip tanks jettison
switch is in the NORMAL position.
Therefore the tip tank jettison
switch should be in the OFF posi-
tion if the tanks are not to be jet-
tisoned.

Revised 1 February 1957
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EMERGENCY BOMB DOOR OPERATION.

If the bomb door system fails, proceed as follows to
open the door:

1. Check that the emergency landing gear down
handle is in the normal (in) position.

[ CAUTION

The emergency selector valve is
spring-loaded to route pressure fo
the bomb door control valve, but
when the emergency landing gear
down handle is in the out position,
it overrides the spring and the
valve will be positioned o route
pressure fo the landing gear con-
trol valve.

2. Have the instructor pilot pull the emergency
bomb door open handle all the way out.

3. Operate the hydraulic hand pump.

Note

Approximately 30 to 50 light strokes of the
hand pump are needed to open the door.

Once the door has been opened it cannot be
closed again until the airplane is on the

ground.
I WARNING '

If after approximately 50 strokes
of the hand pump there is no indi-
cation of pressure build up or bomb
door operation, make no further
attempt to open the door.

ROCKET EQUIPMENT.

There are fittings for the installation of eight rocket
pylons, four under each wing. Four of these pylons
are alternates to the four external stores pylons. Two
5-inch HVAR rockets, one mounted directly below
the other, hang from each pylon. The Mk Mod 8
(Modified) Gunsight aims the rockets, Controls for
normal firing and emergency release of the rockets
are at the pilot’s station. During normal firing, rockets
can be fired singly or in salvo. The firing order is
illustrated in figure 4-25.

ROCKET CONTROLS.

SELECT ARMAMENT SWITCH. Refer to BOMB-
ING CONTROLS in this section.
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ROCKET FUZING (ARMING) SWITCH. The rock-
et fuzing switch on the armament control panel con-
trols the arming of the nose fuzes of rockets to be
released normally. (See figure 4-22.) When the
switch is set in INSTANT, the nose fuze is armed
upon release to detonate upon impact. The nose fuze
is unarmed if the switch is set at DELAY or OFF.
However, an internal fuze will cause delayed detona-
tion after impact on a normal release. During jetti-
son, the nose fuze is automatically unarmed and the
internal fuze is inoperative.

ROCKET INTERVALOMETER (PROJECTOR RE-
LEASE CONTROL). The rocket intervalometer on
the armament control panel controls the sequence of
firing in both single firing or salvo. (See figure 4-22.)
When the select armament switch has been set at the
ROCKETS SINGLE position, one rocket is released
each time the pilot depresses the bomb and rocket
release button, and the intervalometer automatically
maintains the correct firing sequence for each succes-
sive release. When the selector switch is set at the
ROCKETS AUTO position and the bomb and rocket
release button is depressed, the -intervalometer causes
the rockets to be fired in the proper salvo sequence at
approximately 1/10-second intervals as long as the
button is depressed. A numbered dial, visible through
a window in the intervalometer housing, indicates the
rocker to be fired. The dial is set at the time of rocket
loading and should be set at 1 when a normal com-

ROCKET

FIRING ORDER

T.0. 1B-57C-1

plement of rockets is carried. The reset knob on the
intervalometer selects release of any particular rocket
in case of misfire or other malfunction during a “sin-
gle” release.

Note

If one of the lower rockets misfires, the cor-
responding upper rocket may be fired. How-
ever, both rockets will dive upon release and
the airplane may receive superficial damage
consisting of a scratched and scorched wing.

BOMB-AND-ROCKET RELEASE BUTTON. Refer
to BOMBING CONTROLS in this section.
MASTER JETTISON SWITCH. Refer to BOMBING
CONTROLS in this section.
FIRING ROCKETS.
To launch rockets, proceed as follows:
1. Place the master guns switch in SIGHT &
RADAR.
2. Place the gunsight light switch in the GUN-
SIGHT ON or ALTERNATE ON position.

3. Set the gunsight light rheostat to the desired
reticle brilliance.

4. Set the degrees dial on the gunsight tilting knob
to 1.9 degrees on the white portion of the dial.

5. Position the select armament switch to the
ROCKETS SINGLE or ROCKETS AUTO posi-

tion, as desired.

12214

Figure -i-25
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6. Set the rocket fuzing switch at INSTANT or
DELAY, as desired.

7. Check that the number appearing in the win-
dow of the rocket intervalometer is 1 (one), if
carrying a normal complement of rockets. If a
different complement of rockets is being car-
ried, reset the dial accordingly.

8. ROCKET JETTISON RELEASE.

All rockets may be jettisoned in the same manner as
the bombs, that is, by actuating the master jettison
switch. This action also jettisons all internal and ex-
ternal stores.

| CAUTION |

Actuating the master jettison
switch also jettisons the wing
tip tanks if the tip tanks jettison
switch is in NORMAL. Therefore,
the tip tank jettison switch should
be OFF if the tanks are not to be
jettisoned. '

1B-57C-1

Section IV

MISCELLANEOUS EQUIPMENT.

Miscellaneous equipment such as, data cases, relief
tubes, stowage bags, etc. are shown on the general
arrangement diagram (figure 1-1).

WINDSHIELD WIPER.

A motor-operated variable-speed windshield wiper,
controlled by the pilot, is below the windshield.
Power to operate the wiper comes from the pilot’s
circuit breaker bus through a circuit breaker on the
pilot’s power distribution circuit breaker panel.

WINDSHIELD WIPER SWITCH.

The windshield wiper switch, located on the wind-
shield control panel, is marked PARK, OFF, HIGH,
MED, and LOW. See figure 4—4.) The FAST posi-
tion and any intermediate positions between FAST
and OFF control the speed of the motor which drives
the wiper. The OFF position de-energizes the motor.
The wiper can be stopped on the right side of the
windshield by rotating the switch from OFF to the
PARK position momentarily, and then back to OFF.
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Operating Limitations

Section V
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INTRODUCTION.

This section contains the engine and aircraft limita-
tions that must be observed during normal operations.
For instrument markings, see figure 5-1, because these
limitations are not necessarily repeated in the text of
this or other sections.

MINIMUM CREW REQUIREMENTS.

The minimum crew required for this airplane is the
pilot. The aft crew station contains dual flight con-
trols and other equipment necessary for the instructor-
pilot to perform his duties.

Page
PROHIBITED MANEUVERS ............... 5-6
ACCELERATION LIMITATIONS ........... 5-6
CENTER-OF-GRAVITY LIMITATIONS ..... 5-7
GROSS WEIGHT LIMITATIONS ........... 5-7

ENGINE LIMITATIONS.
GENERAL.

All engine limitations are shown in figure 5-2. If
the limits for steady-state operation, acceleration, or
starting are reached or exceeded, make an entry in DD
Form 781 of the magnitude and duration of the oper-
ation at or above the limits. During steady-state oper-
ation, note only the indications above the limitations.
When shuiting down the engine from 95% rpm or
above, idle the engine for at least one minute to allow
temperature conditions to stabilize, and then place the
throttles in OFF. If the engines are being shut down
from below 95% rpm, you can close the throttles
immediately.

5-1
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INSTRUMENT MARKINGS

BRAKE PRESSURE

[ 1000 PSI-MINIMUM
[——3 2600 PSI TO 3000 PSI-NORMAL
[ 3500 PSI-MAXIMUM

%~ PRESS

AIRSPEED

170 KNOTS IAS-FLAP EXTENSION
200 KNOTS IAS-LANDING GEAR EXTENSION
444 KNOTS IAS-AIRSPEED LIMIT
WITH TIP TANKS
513 KNOTS IAS-AIRSPEED LIMIT
WITHOUT TIP TANKS

|

HYDRAULIC SYSTEM PRESSURE

[—— 2500 TO 3000 PSI
=== 3500 PsI

Figure 5-1 (Sheet 1 of 2)
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EXHAUST GAS TEMPERATURE

/1 150°C TO 585°C

C— 585°C TO 620°C-MAXIMUM -CONTINUOUS

620°C-MAXIMUM DURING TAKE-OFF AND
MILITARY THRUST (30 MIN. LIMIT)

800°C-MAXIMUM DURING STARTING AND
ACCELERATION ONLY.

TACHOMETER

C— 72% TO 96%-NORMAL CONTINUOUS
C— 96.5% TO 100%-MAXIMUM CONTINUOUS
I 100% TAKE OFF AND MILITARY POWER

OIL PRESSURE

10 PSI-MINIMUM
20 PSI TO 35 PSI-NORMAL

7 (—

PRESS. 50~ | &

Il
|

MACHMETER

@@ .78 MACH LIMIT WITH TIP TANKS
I .82 TO .85 BUFFET AREA

12167

Figure 5-1 (Sheet 2 of 2)
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T T G s A o “i e T T T T

OPERATING EXHAUST GAS
CONDITION TEMPERATURE

= 36 min

800° C (10 sec max) 106.0
660° C (30 sec max) 100.7

Maximum and
Military 620° C (30 min max)

Acceleration

| TABLE OF
ENGINE LIMITS

Figure 5-2

CAUTION

?

Operating the engines without a
nose cowl or bellmouth and with-
out a starter fairing installed
causes compressor failure because
of improper airflow distribution.

TEMPERATURE AND POWER LIMITS.

The steady-state exhaust gas temperature should never
exceed 620° C except during starting or acceleration.
If necessary, retard the throttle to keep within this
limit. If the temperature cannot be controlled by
this method, stop the engine and do not attempt a
restart until an inspection can be made. If you have
made five starts in which the exhaust gas temperature
has risen to between 800° C and 900° C, or one start
exceeding 900° C, stop the engine and have it in-
spected immediately. If airborne and unable to deter-
mine the cause of the malfunction, stop the engine
and do not attempt a restart. Never operate the en-
gine if the engine air inlet temperature reaches 93° C.
If the engine rpm exceeds 105.5% rpm during accel-
eration or 102.59¢ rpm during steady-state flight,
retard the throttle and keep below these limits. If

5-4

the engine continues to overspeed, shut it down im-
mediately. If the engine overspeeds to 106% rpm, an
inspection is required before restarting.

CAUTION |
Do not attempt fo restart the en-
gine after exceeding a starting ex-
haust temperature of 900° C, or an
rpm limit of 106%, without first
having the engine inspected.

3

AIRSPEED LIMITATIONS.

LANDING GEAR EXTENSION SPEED.

The limiting airspeed for extending the landing gear
is 200 knots IAS, If the gear is lowered at speeds in
excess of this value, the fairing doors, or operating
mechanism may be damaged.

WING FLAP LOWERING SPEED.

The limiting airspeed for lowering the wing flaps is
170 knots IAS. Flap distortion or damage to the oper-
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ating mechanism may result at speeds in excess of this
limiting value.
DIVE BRAKES.

There is no limitation for the operation of the dive
brakes.

. CAUTION

Do not extend the dive brakes
when the airplane is equipped with
external wing stores. This results
in severe buffeting.

BOMB DOOR OPERATION.

There is no airspeed limitation on the operation of
the bomb door.

LANDING LIGHT EXTENSION.

The limitating airspeed for extending the landing
light is 200 knots IAS. Damage to the light support
and buffet may occur in excess of this speed.

MAXIMUM ALLOWABLE AIRSPEEDS WITH
WING TIP TANKS.

When tip ranks are carried, the maximum allowable
airspeed at any altitude is 444 knots 1AS or 0.78 Mach,
whichever is less. (See figure 5-3.)

MAXIMUM ALLOWABLE AIRSPEEDS WITHOUT
TIP TANKS.

Waithout tip tanks, the maximum allowable airspeed
up to 5000 feet is 513 knots IAS. From 5000 to 20,000
feet the limit is 0.82 Mach. From 20,000 feet up, the
huffer limit is encountered between 0.83 and 0.85
mach. The airspeed limitations for normal control are
shown in figure 5-3. If you exceed these values, the
result is extremely heavy buffeting at low altitudes
and severe longitudinal trim changes at high altitudes.

RELEASE AND JETTISON AIRSPEEDS FOR
EXTERNAL STORES.

There is danger of external stores striking and dam-
aging the airplane when dropped at excessive speeds.
The maximum allowable airspeed at which empty tip
tanks can be jettisoned is 365 knots IAS. Do not drop
completely filled E-74 series 750-pound napalm tanks
at speeds in excess of 200 knots IAS. If partly filled

Section V

AIRSPEED
LIMITATIONS

ALTITUDE
FT X 1000

FPIZFEEE
ke

Figure 5-3
5-5
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or empty, these tanks should not be dropped at any
speed except in case of emergency. Do not drop
externally mounted T-54 seried 750-pound bombs at
speeds in excess of 350 knots IAS. This restriction
does not apply to those bombs carried internally. Do
not jettison five-inch, high-velocity aerial rockets at
speeds greater than 200 knots IAS, except in emer-
gency. This restriction does not include 2.75 FEAR
rockets and rocket pads, for which there are no jet-
vison restrictions, Drop-speed restrictions for other
external stores will be included in the handbook as
flight tests are completed.

RELEASE AND JETTISON AIRSPEEDS OF
INTERNAL STORES.

As with external stores, the release of internal stores
at excessive speeds can cause damage to the aircraft.
Do not jettison five-hundred-pound box-fin, general-
purpose bombs at speeds in excess of 400 knots IAS,
except in emergency. The M-26 paraflare may be
released from the bomb door up to 350 knots IAS
provided that the inert stores are loaded on bomb
stations 18 and 21 and are on a “no-release” basis.
Tests show that these two stores are the only ones
that “hang-up” or damage the airplane on separation
up to the 350-knot limit. Tests have also shown that
flares are more reliable when released at speeds of
300 knots IAS or less. E-53 cluster adapters may be
released from the bomb door at any IAS up to the
airspeed limit of the airplane, provided that the inert
stores are loaded on stations 18 and 21 and are carried
on a “no-release” basis.

M-39 GUN LIMITATIONS.

To insure adequate purging of gun gas, do not fire
the M-39 guns at less than 190 knots IAS from sea
level to 5000 feet. Test-firing the guns above 20,000
feet is not recommended, but if test-firing at this
altitude is necessary, the airspeed should be at least
300 knots IAS.

LANDING DESCENT.

The maximum permissible sinking rates when land-

ing are:
540 fpm with a gross weight of 37,600 pounds.
438 fpm with a gross weight of 44,000 pounds.
300 fpm with a gross weight of 53,400 pounds.

5-6
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PROHIBITED MANEUVERS.

Do not perform the following maneuvers:
1. Intentional spins.
2. Snap rolls or any other snap maneuver.

3. Inverted flying or any maneuvers resulting in
extended negative acceleration.

4. Abrupt rudder-induced maneuvers,

| CAUTION |

Inverted flying or any maneuver
resulting in extended negafive ac-
celeration may results in engine
flame-out, since there are no means
of insuring a continuous flow of
fuel in this attitude.

Do not make maneuvers solely by the use of trim
devices. Trim devices increase the pilot's apparent
strength by reducing the required stick forces. The
high stick forces experienced during maneuvers with-
out the use of trim serve to protect the crew and the
airplane. Use trim devices only to reduce the ma-
neuvering stick forces to tolerable limits, and not to
zero. The use of trim in anticipation of 2 maneuver
or to reduce maneuvering stick forces to very small
values may result in airloads strong enocugh to cause
complete structural failure of the airplane.

ACCELERATION LIMITATIONS.

The maximum allowable G for different conditions is
illustrated in the Operating Flight Strength Diagrams,
figure 5-4. These flight strength (V-G) diagrams
define the flight speed and load factor limits at vari-
ous altitudes for a given airplane gross weight. The
speeds quoted are indicated readings exactly as ob-
served during flight.

MAXIMUM ACCELERATION.
NO EXTERNAL LOAD.

The maximum allowable positive acceleration for the
airplane with no external load is 5G and the maxi-
mum negative limit is 2.5G. (See figure 5—<4.)

TIP TANKS INSTALLED.

A maximum allowable positive acceleration is 4G’s
for an aircraft with tip tanks. This acceleration limit
is for both full and empty tip tanks. The negative
limit varies with full or empty tip ranks, The maxi-
mum negative limit with tip tanks full is 1.33G, while
a 2.05G negative acceleration is allowable with the
tip tanks empty. (See figure 5-4.) '
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CENTER-OF-GRAVITY LIMITATIONS.

The CG limitations of the airplane are: forward
21.09% MAC, with or without tip tanks; aft 28.3%
MAC, with tip tanks; and aft 28.806 MAC without
tip tanks. The location of all equipment (figures 5-5,
5-6, and 5-7) has been carefully controlled for a satis-
factory center-of-gravity position at all times. The
greatest single cause of CG travel is the distribution
of the fuel load. The normal system of sequencing
fuel to the engines, as outlined in Section VII, keeps
the airplane well within the CG limits.

GROSS WEIGHT LIMITATIONS.

The maximum gross weight of the B-57C is 57,000
pounds, if cargo and stores are loaded as specified in
HANDBOOK OF WEIGHT AND BALANCE DA-
TA, TO-07-1B—40. This gross weight limitation is
not imposed by the structual limits of the airplane,
but by the facilities available for the loading of in-
ternal and external stores. There are certain limita-
tions associated with gross weight that affect the
service life, strength, and performance of the airplane.
A tabulation of these limitations follows:

Section V
Gross Weight

Pounds

55,000 Requires at least a 5400-foot take-off roll
at 1009 rpm, standard day at sea level,
no wind.

57,000 Requires at least 10,000-foot take-off roll
to clear 50-foot take-off obstacle with
1009 rpm, sea level, hot day, no wind.

57,000 Maximum gross weight based on avail-
able capacity.

53,400 Sinking speed limited to 300 fpm at

landing contact with ruaway.

49,000 to  Load factor limited to +4G and —1.33G

53,400 constant with tip tanks installed.

44,000 to Load factor limited to +4G and —2G
49,000 constant without tip tanks installed.
37,500 Load factor limited to +5G and —2.3G

constant without tip tanks installed.
Sinking speed limited to 540 fpm at
landing contact with runway.

177



Section V T.0. 1B-57C-1

OPERATING FLIGHT

STRENGTH DIAGRAMS

SYMETRICAL FLIGHT =]
WITH WING-TIP TANKS
GROSS WEIGHT — 53,400 LB = 0

|~SEA LEVEL

50,000
l ]
30,000
|
r

SYMETRICAL FLIGHT
WITHOUT WING-TIP TANKS
GROSS WEIGHT— 48,600 LB

ACCELERATION — G UNITS

Nhdl”
100 200 300 400
INDICATED AIRSPEED (IAS)— KNOTS

SYMETRICAL FLIGHT
WITHOUT WING-TIP TANKS
GROSS WEIGHT —37,600 LB _ = 0

10,000

30,000

50,000

HOW TO USE CHART ; v

. Select your indicated airspeed.

. Trace vertically your flight altitude.

. Move horizontally to the left and find :
the maximum G you can pull at that 0 00 00 00 00 00
airspeed and altitude before stalling.
NOTE: Any G in excess of 5G is prohibited.

3 by —~

12170
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CENTER OF GRAVITY

(MAXIMUM RANGE CONDITION)

C. G. LIMITS ARE BASED UPON
LANDING GEAR RETRACTED

CONDITIONS
56 _|=—f—MOST FORWARD C. G. LIMIT —21.0%
]
MAX RANGE GROSS WT..
54 (54,047 LBS.) >a
";d
52
NO. 2 FUSELAGE TANK FUEL — |
il AFT C. G. LIMIT —28.3%
v 50 F WITH TIPTANKS
z /
= 48 Y
Q / TIPTANK FUEL
‘o 46 / AFT C. G. LIMIT — 28.8%
a ¢ TIPTANK INSTALLATION WO
z AND RESIDUAL FUEL
< 44 o
] WING TANK FUEL
g 42
= Vo)
<
| 40
l /
5 %8 /
s / BOMBS
=
W) O
2 26 & AMMUNITION
(o] h
o ~N
© 34 e
L NO. 1 FUSELAGE
- N1 TANK FUEL
N
N
30 AN
Q
28

21 22 23 24 25 26 27 28 29

C.G. PERCENT M.A.C.
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CENTER OF GRAVITY

MAX: STORES CONDITION

56

54

52

50

48

42

38

36

GROSS WEIGHT — IN THOUSANDS OF POUNDS

34

32

30

28

5-10

- MOST FORWARD C. G. LIMIT —21.0% |

C. G. LIMITS ARE BASED UPON
LANDING GEAR RETRACTED
CONDITIONS

MAX STORES GROSS WEIGHT——F°
(55,447 LBS.) 2

1
NO. 2 FUSELAGE 1

TANK FUEL ]

=]

4

/|

e

WING TANK FUEL —

AFT C. G. LIMIT — 28.3%
WITH TIPTANKS

\5‘

— BOMBS

«— AFT C. G. LIMIT —28.8%

AMMUNITION

4-CHEMICAL TANKS

WITHOUT TIPTANKS

\"""‘3—

5
)

8-5"" ROCKETS

\<fNO. 1 FUSELAGE TANK FUEL
N

N

N

S

21 22 23 24 25 26 27 28

C.G. PERCENT M.A.C.

Figure 5-6
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CENTER OF GRAVITY LIMITS

FERRY CON DIT ION C. G. LIMITS ARE BASED UPON

LANDING GEAR RETRACTED
CONDITIONS

-<— MOST FORWARD C, G. LIMIT—21.0%

56
54
FERRY GROSS WEIGHT
. AFT C. G. LIMIT — 28.3%
: (51,722 LBS.) I M WITH TIPTANKS
v 52 I | O
g NO. 2 FUSELAGE P
TANK FUEL N I
2 50
O \F/
A S
.
8 48 = AFT C. G. LIMIT — 28.8%
fat o WITHOUT TIPTANKS
Z /
g 46 / TIPTANK FUEL
3 /
o /
= 44 i
4 || TIPTANK INSTALLATION
= AND RESIDUAL FUEL
l 42 1 1 [ ! L

. ENRE
o) — FERRY TANK FUEL
m 40
3 é
2 |
8 38 t WING TANK FUEL
& [ |[ :

36 7 NO. 1 FUSELAGE TANK FUEL
34
\\
32
\\
30 ™
N
O

21 22 23 24 25 26 27 28 29 30

C.G. PERCENT M.A.C.
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Flight Characteristics

Section VI
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INTRODUCTION.

The B-57C is a high-performance training airplane
that capably duplicates the flight characteristics of its
counter-part, the B-57B. It has unusually good speed
acceleration for a jet-powered airplane, but unlike an
airplane with reciprocating engines, it does not de-
celerate rapidly when the engines are throttled back.
Therefore, the airplane is equipped with dive brakes
to aid in deceleration from high speeds. The airplane
has a relatively low wing loading and a high load-
factor strength. As a result, it is unusually maneuver-
able and its comparatively low thrust leading results
in a service ceiling over 50,000 feet. The airplane is
stable about all axes throughout its speed and center-
of-gravity range. As with all high-speed, high-altitude
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aircraft, the longitudinal stability starts to deteriorate
at the Mach number where the effects of compressi-
bility begin. At extremely high altitudes, the airplane
has a certain amount of lateral-directional oscillation
known as Dutch-roll. Dutch-roll is characteristic of
most aircraft at these altitudes, and while annoying,
it is controllable and can be stopped for short periods.

TAKE-OFF.

The take-off characteristics are slightly different from
those of other airplanes with a tricycle landing gear.
On the take-off roll, differential braking maintains
directional control until the rudder becomes effective
at approximately 60 knots IAS. The nose has a ten-
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dency to rise prematurely and a push force of approxi-
mately 30 pounds must be exerted on the control
column during the first portion of the take-off roll.
At approximately 100 knots IAS, relaxation of this
push force allows the nose wheel to lift off the run-
way. The main gear oleo struts absorb the vibrations
of the wheels and you may experience a false sense
of flying due to the smooth ground roll. A slight pull
on the control column is necessary to fly off the
ground at approximate speeds between 110 and 120
knots IAS. Restriction of the rate of climb immedi-
ately after take-off permits the airplane to accelerate
beyond the safe single-engine speed and to attain the
best climb speed as quickly as possible.

CLIMB.

A vibration similar to that of a rough engine may
develop during rapid climbs to altitude. This vibra-
tion is caused by the leading edge or “beak” of the
aileron contacting the surrounding wing structure
and transmitting engine vibration throughout the
airplane. This condition is not dangerous and can
be eliminated by reducing power. The clearance be-
tween the aileron and the surrounding structure is
very close to obtain the lowest possible aileron forces.
Temperature changes cause the various metal parts to
expand and contract, thus producing the vibration
contact.

{ CAUTION :

If vibration through the aileron
contact occurs during climb, in-
spect the aileron and surrounding
structure after completing the
flight for possible damage.

CRUISE PERFORMANCE.

The range and endurance performance of turbo-jet
airplanes differs from that of aircraft with recipro-
cating engines in one important respect. The recip-
rocating engine operates most efficiently at low power
outputs where the gas turbine operates most effi-
ciently at, or near, maximum power output. Because
of this characteristic, the maximum range and maxi-
mum endurance procedures for jet-power aircraft are
quite different. To better understand the way the
airplane is affected by maximum range and maximum
endurance flying, it is best to study the airframe and
the engine separately.
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If the airframe is considered separately from the en-
gine, it can be shown aerodynamically that at one
indicated airspeed, with a constant gross weight, the
airframe can be flown at its maximum efficiency.
Flying at this airspeed will result in the most miles
per pound of applied effort. There is also one indi-
cated airspeed, a few knots lower, at which the air-
frame can be flown for the most hours per pound of
applied effort. These airspeeds, which are relatively
low (about 180 and 160 knots 1AS for the B-57) and
which change very little with altitude, are the maxi-
mum range and maximum endurance speeds. The
airframe is flown at the greatest ratio of velocity to
thrust at the maximum range airspeed, and at the
minimum-thrust-required point at the maximum en-
durance airspeed.

When considered separately from the airframe, the
gas turbine engine operates most efficiently and pro-
duces the most thrust per pound of fuel per hour at
95% to 100% rpm. This is true regardless of altitude,
but the total amount of thrust produced at a constant
rpm is greater at low altitudes and falls off appre-
ciably at high altitudes.

Mount the turbo-jet engine on the airframe, and at
low altitudes the most efficient engine operation (95%
to 100% rpm) will produce far more thrust than the
airframe requires to be propelled at its most efficient
speed. If the airplane is climbed to high altitudes,
there will be one altitude at which the engine can
be operated at its most efficient rpm, and produce
just enough thrust to propel the airframe at its most
efficient indicated airspeed (180 knots IAS). Flying
at this altitude, near the airplane’s service ceiling,
results in a maximum of miles per pound of fuel used.
At lower altitudes both the engine and the airframe
compromise their efficiency. The engine must be
operated below its most efficient power setting, and
the airframe must be flown faster than its most effi-
cient indicated airspeed. Consult the Performance
Data in Appendix I for specific range figures. An
additional advantage in cruising at high altitudes
is the increase in true airspeed. Two hundred knots
1AS at sea level is about two hundred knots true air-
speed. An IAS of 200 knots at 40,000 feet is approxi-
mately 400 knots true airspeed. An increase in gross
weight requires a slight increase in the recommended
cruising speeds.

To obtain maximum range with a full load of fuel,
climb to maximum altitude as rapidly as possible and
cruise at maximum continuous power at the recom-
mended Mach number. Make a normal descent (RPM-
IDLE, Dive brakes-EXTENDED, 1AS-250 knots) when
reaching the precomputed descent distance from your
destination. You can obtain maximum endurance by
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flying at the minimum-thrust-required speed, approxi-
mately 160 knots IAS, depending on weight. Because
it is difficulr to stabilize at this speed, a speed of 10 to
15 knots faster is recommended. The difference in
endurance is negligible, and some excess thrust is
available for turns and other maneuvering.

At low altitude, engine rpm is reduced to considerably
less than its most efficient setting. Therefore, more
time per pound of fuel is gained by flying at a high
altitude where the engine can be operated at maxi-
mum continuous power, and where this power setting
is just sufficient to maintain maximum endurance
speed. When deciding whether or not to climb, con-
sider the fuel required to climb and descend. If you
have less than 2000 pounds of fuel remaining in the
fuel supply, it is usually to your advantage to reduce
power and remain at the same altitude. In cases of
emergency and when it may be impractical to climb
to a high altitude, one engine can be shut down and
the other engine operated at a higher rpm. When
at an altitude where one engine will provide sufficient
thrust, it is more economical to operate one engine
at full or near full rpm than two engines, each at a
reduced rpm. When operating on one engine to save
fuel, the shut-down engine should be restarted prior
to landing:

STICK FORCES.

The airplane is longitudinally stable throughout the
center-of-gravity range of 21% MAC to 28.3% MAC
with tip tanks, 219 MAC to 28.89% MAC without tip
tanks. '

Note

MAC stands for Mean Aerodynamic Chord;
that is, the chord of an imaginary airfoil
which would have force vectors throughout
the flight range identical with those of the
actual wing.

Under certain loading conditions when all fuel ex-
cept that in the No. 1 fuselage tank is used, the for-
ward center-of-gravity limit may be exceeded by ap-
proximately three-fourths of one percent. This pre-
sents no operational problem because stick forces at
the forward cg are normally high and this slight
additional forward movement has little effect. The
airplane will not fully stall in this condition, but the
airspeed can be reduced to near actual stall speed.
At high speed with a forward cg the stick forces per
G are such that the load factor that can be applied
to the plane is limited by pilot strength. For example,
at 219 cg and 450 knots it takes about 150 pounds of
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effort to pull about 2G. This factor is important dur-
ing aerobatics. Refer to Stick Forces Chart, figure 6-1.
It is important to keep in mind that the airplane
normally operates close to its aft cg limit when fully
loaded with fuel. The basic longitudinal stability is
reduced as the cg approaches the aft limit, and less
pilot effort on the control column is required to
change the airspeed from a given trim point. The
airplane’s cg can easily move beyond its aft limit if
fuel and equipment are improperly loaded or the fuel
system is mismanaged in flight; particularly if the
No. 2 fuselage tank is allowed to remain full while
utilizing fuel only from the No. 1 fuselage tank. Pro-
gressively less pilot effort is required for control as
the cg moves aft of its limit and after a shift of
approximately 3%, the plane reaches its so-called
neutral point. Here there is little feel in the elevator
control system and the control column can be moved
back and forth with little effort, The elevator remains
effective, however, and movement of the control
results in normal aircraft response. The pilot can
apply destructive load factors to the plane in this
condition with absolutely no effort. The airplane
becomes essentially unmanageable past this neutral
point, and if it begins a pitching motion in either
direction, it has a tendency to continue the pitching
motion by itself.

These characteristics are basic to any airplane and
should not be considered peculiar to the B-57. You
should know of them, however, since it is possible
to create such conditions on the B-57 through care-
lessness in fuel management and/or equipment load-
ing. If the plane seems unusually light on the control
column or the longitudinal control seems spongy
while flying, check your loading condition and handle
the plane with extreme care. Reduce airspeed to be-
tween 200 and 250 knots and make all control mo-
tions as smoothly and gently as possible. Do not
attempt steep turns or any other maneuvers that apply
a load factor to the plane and be especially cautious
of handling the plane roughly in turbulent air. Try
to move the cg forward by fuel management, par-
ticularly before trying to land.

MANEUVERING FLIGHT.

The maneuverability of the B-57C is aided by spring
tab assists on the control surfaces. The ailerons are
designed to be fully deflected only at low indicated
airspeeds and are limited to an 80-pound effort on
the control wheel. The elevator also has a spring tab
assist but several other factors affect elevator effective-
ness. The most important of these factors is the posi-
tion of the center of gravity. The plane is more
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MANEUVERING FLIGHT CHARACTERISTICS WITHOUT TIP TANKS

160 LIMIT PILOT EFFORT
140
120
100 228 KNOTS CIAS
40,000 FT 80 ::L?hﬁ'l? Lﬁ';;"nf"
ELEVATOR )
'mFlgEscrEu : (ONSET OF BUFFET)
20 228 KNOTS CIAS
0 CG=28.8% MAC
LOAD FACTOR—6
200 LIMIT PILOT EFFORT
140
120 305 KNOTS CIAS
CG=21.6% MAC
1
25,000 FT gg s e
ELEVATOR 228 KNOTS CIAS
FORCE 60 CG=128.8% MAC
POUNDS PULL 40 (BUFFET)
305 KNOTS CIAS
20 CG=128.8% MAC

LOAD FACTOR— 6

200 385 KNOTS CIAS
180 CG=21.6% MAC
|
160 305 KNOTS Cias
LIMIT PILOT EFFORT CG=21.6% MAC
L 228 KNOTS CIAS
120 CG=21.6% MAC
10,000 FT 100 (BUFFET)
305 KNOTS CIAS
Sl 80 CG=28.8% MAC
FORCE
POUNDS PULL 385 KNOTS CIAS
60 CG=128.8% MAC
228 KNOTS CIAS
40 CG=128.8% MAC

LOAD FACTOR—6
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maneuverable at the aft cg positions and requires
more pilot effort at the forward cg positions. Altitude
also affects maneuverability or the ease with which
G acceleration can be produced during turns, pull-
outs, loops, and other G-producing maneuvers, At
the same cg, it requires less pilot effort to pull G at
high altitudes than at low altitudes. On the other
hand, while it requires less pilot effort to maneuver
at high altitudes, less G can be produced because of
lower buffer limits. Therefore, practice aerobatic ma-
neuvers at low to medium altitudes—5000 to 15,000
feet. Practice loops at 5000 to 10,000 feet with entry
speeds ranging from 375 to 425 knots IAS. Use full
power during the climb portion of the loop and hold
a constant 3 to 3'% positive G throughout the maneu-
ver. Practice aileron rolls at 5000 to 10,000 feet and
become proficient in performing aileron rolls before
attempting an Immelman. The aileron roll can be
performed between 225 and 300 knots IAS (optimum
250 knots IAS) with power settings from IDLE to
FULL. If performing the aileron roll at lower power
setting, keep a nose low attitude to maintain the
optimum indicated airspeed; if performing the ma-
neuver at high power settings, climb steeply to avoid
excessive airspeed. Enter the roll with the nose of
the airplane above the horizon to produce and stabi-
lize an indicated airspeed that is compatible with your
power setting. Apply full aileron in the desired direc-
tion of the roll with rudder in the same direction as
necessary for coordination. Apply slight back pres-
sure on the control column to produce a positive load
factor and hold the controls fixed in this position
until the roll is completed. A positive load factor
held throughout the maneuver avoids a possible
flame-out.

Enter an Immelman at 425 knots IAS, FULL power,
and pull a constant 315 positive G. Immediately after
reaching the vertical climb position, look directly
back over your head to locate the horizon as soon as
possible. After locating the horizon, continue the
maneuver until you reach an inverted dive angle of
approximately 40 degrees, then execute the second
half of an aileron roll. The altitude gained from the
point of entry to the roll-out point is approximately
6000 to 7000 feer.

CAUTION 1

?

The airplane has nof been tested
for spin characteristics. There-
fore, it is important to follow the
recommended aerobatic proce-
dures to avoid stalls.

Section VI

HIGH-SPEED CHARACTERISTICS.

All pilots flying moderate to high performance air-
craft should have a thorough understanding of the
high-speed characteristics of the aircraft. Jet airplanes
in general are capable of level flight cruise speeds
that are very close to the flight limitations of the air-
craft, whether these limitations are structural or aero-
dynamic. The B-57 is no exception.

WITH TIP TANKS.

With tip tanks (figure 5-3) the limiting airspeed is
444 knots 1AS or 0.78 Mach, whichever is lower. It
is possible to exceed this structural limit speed at
lower altitudes without any particular aerodynamic
effects. Above 10,000 feet the limiting airspeed is 0.78
Mach. This is primarily an aerodynamic limitation
but it also approaches the structural limits with tip
tanks installed. Between 7500 feet and 15,000 feet
considerable airframe buffet and aileron shake occur
at Mach numbers above 0.75. Even though the air-
speed at which this occurs is within the placard limi-
tations, sustained cruising at this speed may possibly
result in the loosening of rivets in the ailerons. Above
20,000 feet, the placard speed of 0.78 Mach can be
attained with little or no aerodynamic effects. Accel-
eration through the last few hundredths of this Mach
number may be accompanied by light airframe buffet,
aileron shake, and occasionally by light, intermittent
wing dropping. Actually, the structural limitation
on the tip tanks at altitudes above approximately
10,500 feet is 0.79 Mach. Very few airplanes will
reach this limitation without excessive aerodynamic
effects in the form of buffet, aileron shake, or wing
drop.

WITHOUT TIP TANKS.

Without tip tanks (figure 5-3) the airspeed limit be-
low 5000 feet is 513 knots IAS or 0.82 Mach, which-
ever is lower. The airplane can be flown to the struc-
tural limit airspeed of 513 knots IAS at all altitudes
below 5000 feet without any aerodynamic effects oc-
curring, From 5000 to 20,000 feet, the Mach limit of
0.82 is attained with little aerodynamic effects,
although a light airframe buffer may occur at approxi-
mately 0.81 Mach below 5000 feet. If the airspeed is
advanced beyond this limitation, buffet will usually
increase. The Mach limit of 0.82 is established for
this alritude range because of the aerodynamic tenden-
cies encountered above it. At approximately 0.83 Mach
the aircrafc has a light “tucking” tendency and an in-
crease in speed to 0.85 Mach may require a pull force
of three to eight pounds instead of a push force to
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maintain initial attitude. At airspeeds between 0.86
and 0.87 Mach, the airplane pitches up sharply with
the amount of pitch-up directly proportional to the
entry rate at which you encounter the pitch-up area.
If the airplane reaches this area with even small
amounts of acceleration in airspeed, an uncontrollable
pitch-up occurs, resulting in a high-speed stall at high
altitudes. If the stall is penetrated deeply enough,
it generally results in loss of control and entry into
a spin. At lower altitudes, the pitch-up may be of
sufficient magnitude to cause structural failure before
the stall is reached. Above 30,000 feet, the Mach
limitation is 0.83. The characteristics of the airplane
are similar to those just discussed although aerody-
namic buffet may not be present at a Mach reading
as high as 0.85. However, above 0.85 Mach wing
dropping may occur and a strong pitch-up may result
in a high-speed accelerated stall.

ACCELERATION AND DECELERATION.

With Mach readings of 0.82 and 0.85 there is at least
a 0.03 Mach margin before any serious aerodynamic
effects occur. However, the B-57, like most jet air-
planes, is very clean and accelerates extremely fast.
Always remain conscious of your airspeed in dives
and maneuvers and maintain a margin to regulate
your airspeed within safe limits. The airplane has
effective dive brakes which can be used at all air-
speeds to aid in the regulation of high-speed situ-
ations. These dive brakes are much more effective
at altitudes below 30,000 feet and will not immedi-
ately regulate all high-speed situations above that
altitude. Decreasing power also helps to decelerate,
especially at lower altitudes. Always remember that
a standard Machmeter has a rather large speed toler-
ance. An error of 0.02 or 0.03 is not uncommon at
high altitudes. Develop a feel for the aerodynamic
characteristics of your plane so that you can correlate
the airplane’s response characteristics with the indi-
cated Mach number, and not be totally reliant on the
Machmeter. If buffet occurs before the Mach limita-
tion is reached, be very cautious until the Machmeter
can be checked for accuracy.

DIVE BRAKES.

The extension of the dive brakes at high speeds is
accompanied by an increase in buffet. There is a very
slight nose-down trim change with the extension of
the dive brakes.

HORIZONTAL STABILIZER.

Varying the incidence of the horizontal stabilizer
trims the airplane longitudinally. By using the entire
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surface of the horizontal stabilizer, only small changes
in the angle of incidence are needed to make a large
trim correction, either nose up or nose down. There-
fore, at high indicated airspeeds, it is difficult to make
small trim corrections without overtrimming.

SPINS.

Intentional spins are prohibited. To recover from an
inadvertent spin, use the following spin recovery pro-
cedure. Fuel in the tip tanks has an adverse effect
on spins and spin recovery. If there is no response
to the recovery procedure, jettison the tip tanks.
The recovery procedure for erect and inverted spins
is the same. The G forces on the pilot indicate the
type of spin. You are pressed against the seat during
an erect spin, and pressed against the seat belt during
an inverted spin. The recommended recovery pro-
cedure is:

1. Gear and Flaps—UP.

2. Throttle—IDLE.

3. Ailerons—Neutral.

4. Control column—Aft.

5

. Rudder against the spin until rotation stops,
then neutralize rudder.

6. Release back pressure on the control column
after rotation stops.
If oscillation accompanies the spin, apply rudder
against the rotation when the nose is well below the
horizon.

Note

Wind tunnel tests of spins and spin charac-
teristics are being made at the present time.
Results of these tests will be included in the
handbook when the tests are completed.

LOW-SPEED CHARACTERISTICS.

The airplane has good handling characteristics at low
speeds, The controls are effective down to the stall
and response is good. Sufficient longitudinal trim is
available for normal conditions, and there is enough
control available to override full stabilizer trim in
either the full nose-up or full nose-down condition
below 250 knots. With one engine inoperative the
pilot cannot apply sufficient force to the rudder pedals
to maintain directional control below 155 knots IAS.
Therefore 155 knots IAS is the minimum safe single-
engine control speed. These forces cannot be elimi-
nated by trim.

Revised 1 February 1957
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STALLS.

The airplane has extremely safe stall characteristics
although normal prestall buffet is hard to detect with
the gear and flaps extended. Power-off and power-on
stalls have like characteristics.

STALLS WITH GEAR AND FLAPS RETRACTED.

Stall warning in the form of general airframe rough-
ness occurs 10 to 15 knots above the stalling speed.
As the speed is reduced, the roughness increases and
near the stall the control column oscillates slightly.
At the stall a mild aileron smatch occurs. Aileron
snatching characreristics are aggravated by any side-
slip allowed to occur during the approach to the stall.
There is sufficient rudder control to control any side-
slips that might occur. The airplane pitches mildly
nose down at the stall and may roll slightly in either
direction. Recovery is easily made with or without
power and sufficient aileron control is available
throughout the stall.

STALLS WITH GEAR AND FLAPS EXTENDED.

The stall characteristics are generally the same as with
gear and flaps retracted. The warning buffet is less
noticeable because of general airframe roughness with
the gear and flaps extended. Stall speeds are approxi-
mately 10 knots lower with the gear and flaps ex-
tended. See figure G-2 for stall speeds at various
gross weights and configurations.

Note

Prestall buffet is hard to detect with the gear
and flaps extended.

ACCELERATED STALLS.

Accelerated stall characteristics are the same as those
previously mentioned and sufficient warning is present
to prevent an inadvertent entry into such a condition.
Recovery from such a stall is made simply by relieving
the load. The maximum accelerations attainable de-
crease with alritude and speed; the stick forces also
decrease with altitude.

PRACTICE STALLS.

In performing practice stalls, trim the airplane to the
approach speed, approximately 130 knots IAS, and
complete the stall without further use of the trim.
Trimming into the stall is similar to holding the stick
back after the stall occurs and makes stall recovery
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difficult. Perform practice stalls at altitudes high
enough to provide a safe recovery distance. In gen-
eral, 10,000 feet above the terrain is considered satis-
factory.

DIVES.

Control forces during dives are reasonable and han-
dling characteristics are good. Be careful not to ex-
ceed the airspeed and acceleration limitations stated
in Section V. Figure 6—4 shows the altitude and
acceleration required to recover from dives at various
altitudes. Retard the throttles and extend the dive
brakes if the airspeed approaches the limit. Stick
forces will be highest at high airspeeds and with a
forward cg condition. Use longitudinal trim cau-
tiously during dive recovery because overtrimming
can produce G forces in excess of the airplane’s limi-
tations.

LANDING.

The airplane lands in a conventional manner and you
may follow 2 normal landing pattern. (See figure
2-6.) During the approach to a landing, the extension
of the flaps causes the nose to pitch up. For this
reason, the recommended time to extend the flaps is
during the nose low turn to base leg, at any speed
below 170 knots IAS. A slight buffet may accompany
flap extension.

Make a conventional nose-high landing. There is little
or no danger of striking the tail skid unless there is
an aft cg condition, At normal landing weights, the
airplane can be stopped in less than 3000 feet, and
even for landings at high gross weights, a 5000-foot
runway is adequate. For landing distances see Ap-
pendix L

Below gross weights of 38,000 pounds, be careful
when applying the brakes to keep the tires from skid-
ding. Above 40,000 pounds, the braking effect is
noticeably less than at low gross weights. Pilots who
have made most of their landings at low gross weights
should remember this when undertaking heavyweight
landings.

Landing with asymmetrical fuel loading in the tip
tanks requires caution. Never attempt a landing with
one tip tank full and the other empty unless it is
impossible to jettison the tanks. If a landing in this
configuration is necessary, make your touchdown at a
speed of approximately 130 knots to maintain lateral
control with full aileron. To repeat, attempt such a
landing only under the best of circumstances.
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When landing without the use of flaps, add approxi-
mately ten knots to the speeds used during normal
landings.

For a go-around, make your decision as soon as pos-
sible and keep in mind that a jet engine does not
accelerate as rapidly as a reciprocating engine. Ad-
vance the throttles smoothly to FULL and be alert
for asymmetrical engine acceleration that produces
varying amounts of yaw. Retract the flaps before
reaching 170 knots IAS and retract the landing gear
after establishing that contact with the ground will
definitely not be made. The landing gear should be
retracted before reaching 200 knots IAS and dive

STALL SPEED kNoTS IAS

brakes can be retracted after completing the proce-
dures just mentioned. Rapid trim adjustment is nec-
essary to aid control.

ANGLE-OF-ATTACK RELATIONSHIP
CURVE.

Figure 6-3 will help familiarize you with the flight
characteristics of the airplane. This Angle-of-Arttack
Relationship Curve indicates the angle of attack of
the airplane at sea level for various airspeeds and
attitudes. Included on the chart is an example of its
use.

ANGLE OF BANK 0° 30° 45° 60°
LOAD FACTOR 1.0G 1.2G 1.4G 2.0G
GROSS WT—-LBS
CRUISING 28,000 X 99 110 13
CONFIGURATION
OR 35,000 104 11 123 145
Tgléi-'? Ig:omw-l 45,000 118 126 139 166
55,000 130 140 155 183
GROSS WT—LBS
FLAPS AT 28,000 81 88 97 15
600
OR 35,000 91 98 108 129
LANDING
FLAPS AT 60° 45,000 103 11 123 146
EAR DOWN
S 55,000 114 122 136 161
DATA ESTIMATED 4-1-36 12176
Figure 6-2
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DIVE RECOVERY

HOW TO USE CHART

Enter chart at cltitude line near-
est actual altitude at stort of
pull-out. (For exampie, 10,000
ft.)

On scale along cltitude line,
select point necres! the IAS at
which pull-out is started (400
knots 1AS)

Sight vertically down to point on
curve of dive angle (90°) di-
rectly belew cirspeed.

Sight back herizentally to scole
ot left to read altitude lost dur-

ing pull-out. (Constant 4G pull-
out—6000 f.)

LA VT AT
III‘J.-‘IIVAI'.”

/]
1 .—q-‘

ALJ--.-F.-LI-I"L

Figure 6—£ (Sheet 1 of 2)
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DIVE RECOVERY

STARTED AT 10,000 FEET
472 KNOTS IAS (.82 MACH) 30° 50°

DIVE DIVE
!

1110 FT. t

8,000 FT. 4
2G

6,000 FT. 4

7880 FIT.

4,000 FT. 4

2,000 FT. 4

SEA LEVEL =

70° 90°
DIVE . DIVE
1

10,000 FT. € |1 y

8,000 FT. 4

6,000 FT. 4 8400 FT.

4,000 FT. 4

2,000 FT. 4 ¥
-4G

\ : G 2G
SEA LEVEL < ]

L_ RECOVERY IMPOSSIBLE
AT THIS G

DATA ESTIMATED 4-1-56 . 12178

Figure 6—4 (Sheet 2 of 2)
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Systems Operation

Section VII

Section VII
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ENGINE ACCELERATION.

The maximum permissible exhaust gas temperature
during an acceleration appears in Section V under
ENGINE LIMITATIONS. If any limitations are ex-
ceeded during acceleration, retard the throttle until
the temperature drops below the steady-state limit.
Then accelerate the engine slowly by advancing the
throttle gradually so that you do not exceed the ac-
celeration temperature limit.

COMPRESSOR STALL.

The possibility of compressor stall is pracrically elimi-
nated when the normal engine fuel control system
is in operation. Compressor stall may occur after any
rapid advancement of the throttle if either of the
following conditions prevails: a malfunction in the
normal engine fuel conrtrol system, or the emergency

-----------------

fuel control system being in operation. If the emer-
gency fuel control system is in operation, rapid
throttle advancements inject more fuel into the com-
bustion chamber than the engine can utilize for ac-
celeration at the existing rpm. As this additional fuel
burns, the combustion pressures increase. Because of
these increases in pressure, there is a corresponding
increase in the pressure against the compressor dis-
charge air. This increase of compressor discharge air
pressure results in a breakdown of the airflow through
the last stages of the compressor. This condition is
known as compressor stall. As a result of this stall,
the mass airflow through the compressor is reduced
and causes a reduction in airflow through the turbine,
thereby decreasing the energy available to the turbine
wheel. If the engine is allowed to continue operating
in this stalled condition, the temperature of the burn-
ing gases increases until engine failure occurs as a
result of damage to the turbine. Compressor stall is
accompanied by a roaring, pulsating noise and may
occur before any engine instrument reflects the exist-
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ing condition. In addition to the roaring, pulsating
noise, a compressor stall is indicated by a rapidly
rising exhaust temperature, steady or decreasing rpm,
a long flame from the tail pipe, loss of thrust, and a
heavy engine vibration. Immediately upon hearing
the roaring noise, check that the emergency fuel con-
trol switches are OFF. If they are OFF retard the
throttle, because there may be malfunctioning of the
normal fuel control system. If, after the throttle is
retarded, the exhaust gas temperatures stabilize at a
normal value, readvance the throttle. The exhaust
temperature rise should be normal during the throttle
advancement. If it is not, retard the throttle again
and place the emergency fuel control switch ON.
If, after retarding the throttle and switching to the
emergency fuel control system, the exhaust tempera-
ture stabilizes at the normal value, slowly advance the
throttle. If the exhaust temperature continues to
drop after retarding the throttle, you have a flame-out
and should try an air start.

FLAME-OUT.

A flame-out is exactly what the name implies and can
occur during acceleration or deceleration of the en-
gine. Acceleration flame-out, like a compressor stall,
results when more fuel is injected into the combustion
chamber than the engine can utilize for acceleration
at the existing rpm. The difference is that the mix-
ture which is injected into the combustion chamber is
so rich that it cannot burn and it extinguishes the
flame. Flame-out can also occur during rapid engine
decelerations when the amount of fuel injected into
the combustion chamber may be too lean to sustain
combustion at the existing rpm. Flame-out is indi-
cated by a loss of thrust, a drop in exhaust tempera-
ture, and possibly by a loud noise similar to engine
torching. If flame-out occurs, place the throttles in
OFF and try an air start.

ENGINE NOISE AND ROUGHNESS.

In flight, any unusual noise or roughness that can be
attributed to the engine and cannot be eliminated by
variations in engine speed or altitude indicates me-
chanical failure. Cycle all hydraulically operated
equipment to determine whether there is chatter in
the hydraulic system. Placing the gun compressor
circuit breaker in OFF eliminates any noise caused by
gun compressor vibration. If incipient failure of the
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main bearing or a loose engine stabilizing mount is
indicated or if excessive engine noise or roughness
persists, shut down the faulty engine and land as soon
as possible.

ENGINE EXHAUST TEMPERATURE VARIATION.

Turbo-jet engines equipped with fixed-area exhaust
nozzles have no means of direct control of exhaust
temperature. Therefore, you must be familiar with
certain engine characteristics to obtain maximum air-
plane performance. This airplane has a fixed-area
engine-exhaust nozzle. The only direct control over
exhaust temperature is the adjustment of engine rpm.
The exhaust temperature will vary with changes in
the temperature and density of the engine inlet air,
as well as with changing thermal conditions within
the engine. Generally, an increase in outside air tem-
perature or an increase in altitude causes an increase
in the exhaust temperature, while an increase in ajr-
speed decreases the exhaust temperature. Since all
three factors can change singly or together, their
effect on exhaust temperature is not consistent for
any given rpm. You can expect the exhaust tempera-
ture to be relatively high at 1009% rpm when the air-
plane is not moving, but as the airspeed increases dur-
ing a take-off run, the exhaust temperature will drop
well below the maximum operating limit. Since take-
offs are made with unstabilized engines, the exhaust
temperature remains below the maximum limit until
it stabilizes at steady-state operation. If the exhaust
temperature rises above its maximum limitation after
the engine has stabilized, retard the throttle to bring
the temperature down to normal.

SMOKE FROM TURBINES DURING SHUTDOWN.

During engine shutdown, fuel may accumulate in the
turbine housing where heat from the turbine section
may cause it to boil. This fuel may remain even
though drains are provided. The presence of this re-
sidual fuel in the engine is indicated by the emission
of fuel vapor or smoke from the tailpipe or the intake
duct, depending on the ground wind condition. Boil-
ing fuel, which is indicated by white fuel vapor, is
not injurious to the engine but does create a hazard
to personnel. The vapor may ignite with explosive
violence if allowed to accumulate. The appearance of
black smoke from the tailpipe indicates that fuel is
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burning. Extinguish the fire with a CO. extinguisher
or serious engine damage may result.

WARNING

An accumulation of fuel in the tail-
pipe may explode with serious in-
jury to personnel. All personnel
must keep clear of the tailpipe for
at least three minutes after engine
shut-down and must keep away at
all times when fuel vapor or smoke
issues from the engine.

FUEL MANAGEMENT.

The No. 1 fuselage tank is the main service tank. The
normal fuel-management procedure consists of trans-
ferring fuel from all other tanks to the No. 1 fuselage
tank. Since the fuel system is controlled manually, the
pilot must constantly check the fuel quantity. The
change in weight distribution due to fuel consump-
tion is the most imporrant factor affecting the center
of gravity. The consumption of all fuel from the No.
2 fuselage tank, before fuel is drawn from the other
tanks, eliminates the center-of-gravity problem.

NORMAL FUEL MANAGEMENT PROCEDURE.

To transfer fuel to the No. 1 fuselage tank:

1. Aliga the No. 2 fuselage tank selector switch to
allow fuel to flow to the No. 1 fuselage tank.

2. Allow the No. 2 fuselage tank to empty and
turn off the No. 2 fuselage tank selector switch.

3. For airplanes using a ferry tank, place the ferry
tank pump switch in the PUMP position. When
the ferry tank empties (light indication), return
the switch to the OFF position.

4. Align the tip-tank-wing-tank selector switches
to allow fuel to flow from the tip tanks to the
No. 1 fuselage tank and allow the tip tanks to
empty.

5. Align the tip tank-wing selector switches to
allow fuel to flow from the wing tanks to the
No. 1 fuselage rank. After emptying the wing
tanks, rotate the tip-tank-wing-tank selector
switches to OFF.

6. Use the fuel in the No. 1 fuselage tank for the
remainder of the mission.

Section VII

Note

To consume all fuel in the tanks and to com-
pensate for any asymmetrical fuel feeding
from the wing and tip tanks, delay switching
tanks for a few minutes after noting empty
tank indications (indicator lights or quantity
gage). Fuel in the No. 1 fuselage tank main-
tains engine operation for this period.

ALTERNATE FUEL MANAGEMENT PROCEDURE.

During operations using the NORMAL FUEL MAN-
AGEMENT PROCEDURE, approximately 70 gallons
of fuel siphon out of the wing tanks through the fuel
vents during take-off and climb. To avoid loss of
this fuel, use the alternate procedure for fuel manage-
ment. For starting, taxiing, take-off, and climb:

1. Align the tip-tank-wing-tank selector switches
to allow fuel to flow from the wing tanks to
the No. 1 fuselage tank.

2. After ten minutes of flying, turn the tip-tank—
wing-tank selector switches OFF and follow the
NORMAL FUEL MANAGEMENT PROCE-
DURE.

EMERGENCY FUEL MANAGEMENT.

Under emergency conditions, fuel may be transferred
from the No. 2 fuselage tank, the tip tanks, or the
wing tanks directly to the engines by placing the
desired tank knobs in the flow position, placing the
fuel transfer valve knob in the flow-to-engines posi-
tion.

When fuel is transferred from the No. 2 fuselage
tank, the tip tanks, or the wing tanks directly to the
engines, closely observe the quantity of fuel remain-
ing in the tanks selected (light indication or fuel
quantity indicator) to avoid a flame-out when the
tanks are empty.

The maximum rate of fuel consumption for both
engines at sea level with standard day temperature
and both engines operating at 100% rpm is 17,000
pounds per hour. The rate of transfer of fuel from
the No. 2 fuselage tank or the wing tanks is 18,000
to 19,000 pounds per hour which is sufficient for nor-
mal engine operation when bypassing the No. 1 fuse-
lage tank. However, the rate of transfer of fuel from
both tip tanks is approximately 7,000 pounds per
hour, which will not sustain normal engine operation
under all conditions. If the No. 1 fuselage tank is
bypassed because the boost pumps in that tank are
inoperative above 25,000 feet, fuel flow from the tip
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tanks will sustain normal engine operation with the
aid of the fuel that is normally drawn from the No. 1
fuselage tank by the engine-driven fuel pump without
the No. 1 fuselage tank boost pumps operating. (With
respect to this emergency caused by inoperative boost
pumps, it is assumed that the tip tank pressurization
system is operating normally.) If no fuel is available
from the No. 1 fuselage tank, fuel flow from the tip
tanks sustain engine operation only at high altitudes
where fuel consumption is at a minimum. In this
condition, fuel flow from the wing tanks selected im-
mediately after the tip tank low-level indicator illumi-
nates to avoid a flame-out when the tip tank fuel
supply is exhausted.

AUTOMATICALLY OPENING SEAT BELT
AND PARACHUTE.

The purpose of the automatically opening seat belt
and parachute is to extend the maximum and mini-
mum altitudes for successful escape with the ejection
seat. In a low-altitude ejection, the use of the auto-
matic belt reduces the time required for separation
from the seat and the opening of an automatically
opening parachute. In a high-altitude ejection, using
the automatic belt and parachute avoids the opening
of the parachute at an altitude where the lack of
oxygen would reduce the possibility of a safe descent.
Also, the automatic belt retains the occupant in the
seat for a sufficient length of time (2.5 seconds) to take
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advantage of the slower:rate of deceleration caused
by the combined weight of the seat and occupant.

WARNING

Never release the belt manually
prior fo ejection, since this causes
immediate separation of the seat
and occupant. At high speed with-
out the protection of the seat, the
parachute could open inadvertent-
ly; and the opening shock of the
parachute may cause fatal injuries.
If the belt fails o open automati-
cally after ejection, the occupant
can manually release the belt and
under these circumstances, the oc-
cupant must open the parachufe
manually.

There may be a tendency for the user to distrust the
automatic equipment; however, the automatic belt
and parachute have been tested thoroughly and are
completely reliable. The best human reaction is slower
than the operation of the automatic belt. Also, the
user may not be conscious after an actual emergency
ejection. It is possible to release the belt manually
anytime during or after ejection. Likewise, the user
may open the parachute manually anytime before the
operation of the aneroid-release device.
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Crew Duties
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INTRODUCTION.

Each crew member has primary duties and additional
duties. The primary duties are explained by the crew
member’s title. The additional duties are those which
are performed to insure proper operation of the air-
plane in the air and on the ground. It is the respon-
sibility of each crew member to be familiar with each
item of equipment and to be able to inspect it thor-
oughly for any irregularities. Do not let this inspec-
tion become so routine that you check it off as com-
pleted without doing a thorough job. Remember, two
lives and the successful completion of your flight are
at stake.

INSTRUCTOR-PILOT'S DUTIES.

The primary duty of the instructor-pilot is the transi-
tional training of his student, the pilot. In addition,

he performs the checks normally performed by the
navigator. He is responsible for the airplane and the
safety of its crew at all times and instructs or directs
the pilot as necessary. He issues all instructions gov-
erning flight and ground operations and, at his dis-
cretion, may take over control of the airplane at any
time,

PILOT BRIEFING.

The instructor-pilot briefs the pilot on all details of
the training flight as prescribed by the group com-
mander. He should be sure that the pilot is aware of
every detail of the flight, and he should be extremely
cautious in establishing the procedures to be used to
let the pilot know when he is in control of the air-
plane and what to do in case of emergency. All emer-
gency procedures should be covered in detail before
entering the airplane.
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BEFORE EXTERIOR INSPECTION.

Enter the airplane and perform the following in-

spection at the aft crew station.

Seat safety pin

Emergency canopy release
handle

Oxygen supply lever

Landing gear emergency down
handle

INTERIOR CHECK.

Seat belt, harness, oxygen hose
and radio cord

Seat and rudder pedals
Inertia reel

Interphone function selector
switch

Interphone audio-mixing
switches

Oxygen System

Installed in right
armrest

In
OFF

In

Adjusted and
connected
Adjusted

Unlocked

HOT-MIC
As necessary

a.

Place the diluter lever in NORMAL OXYGEN
and blow gently into the oxygen regulator hose.
(A resistance to blowing indicates satisfactory
operation of the demand diaphragm.)

Place the diluter lever in 1009 OXYGEN and
blow gently into the oxygen regulator hose.
(A resistance to blowing indicates satisfactory
operation of the demand diaphragm and diluter

Don the mask and connect the mask to the regu-
lator hose. (Breathe normally and note opera-

Hold breath and place the EMERGENCY pres-
sure lever to the right or left. (A positive pres-
sure felt within the mask indicates proper emer-

Depress the EMERGENCY pressure lever while
holding the breath to test the mask for leakage.
(A properly fitted mask will retain the EMER-
GENCY oxygen pressure until normal breathing

Mask hose fittings are properly seated and secure.

b.
air valve.)
G
tion of the blinker dial.)
d.
gency oxygen flow.)
€.
is resumed.)
f.
g.

AIC filter switch
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The mask hose attachment to the parachute is as
required.

As desired

Circuit breakers
Clock
Altimeter

Spotlight switch
Radio compass function
selector switch

Lighting control switches
Fire extinguisher
C—4A Light

Normal trim switch

BEFORE TAXIING.

Indicator and warning lights
Attitude indicator
Radio compass

Seat safety pin

DURING FLIGHT.

In
Set

Set to field
elevation

As desired

OFF

As desired
Secure

Secure and off

Check for freedom
of movement and
center

Press to test
Erect

Obtain control and
check for proper
operation

Remove and stow

The instructor-pilot carries out his primary duties and
operates the navigational equipment at his station.
The operating procedures for the navigation equip-

ment are in Section IV.

AFTER LANDING.

Radio compass
C—4A light
Lighting control switches

BEFORE LEAVING AIRPLANE.

Seat safety pin
Oxygen supply lever

PILOT'S DUTIES.

OFF
OFF
OFF

Install
OFF

The pilot’s duties are those explained throughout the
Flight Handbook in the operating instructions. The
B-57C makes it possible for the pilot to become pro-
ficient in the performance of these duties under the

guidance of an instructor-pilot.
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GENERAL ALL-WEATHER INFORMATION.

Flying the B-57C airplane in instrument weather con-
ditions requires instrument proficiency and thorough
preflight planning. In planning for instrument flight,
remember to consider the fuel requirements for com-
pleting an instrument letdown and approach. This
additional requirement reduces maximum range and
endurance accordingly. The airplane has good stabil-
ity characteristics and flight handling qualities for
weather flying. The limitations on the aircraft result
primarily from the lack of navigational equipment
and anti-icing provisions. Except for some repetition
necessary for emphasis or continuity of thought, this
section contains only those procedures that differ from,
or are in addition to, the normal operating instruc-
tions covered in Section II.

Page
NIGHT EEXING /. sfainemaia s simias iz s s 9-5
COLD-WEATHER PROCEDURES ........... 9-5
HOT-WEATHER PROCEDURES ............ 9-7
DESERT PROCEDURES. ... .:issiwijeisnaisass 9-8

INSTRUMENT FLIGHT PROCEDURES.

ON ENTERING THE AIRCRAFT.

1. External power—ON.

2. Inverters—ON.

3. APX-6A IFF Master Switch—STANDBY, if use
is anticipated.

4. Radio compass—check all positions. Set to first
enroute station frequency or to local approach
radio fix station.

5. UHF radio—check all channels pertinent to in-
strument flight.

6. Pitot heater—check operation (with crew chief).

7. Delay engine start until immediate take-off is
assured. Conserve fuel by performing as many
operations as possible before starting engine,
including ARTC approval and clearance.
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TAXIING.

1. Turn-and-slip indicator—check operation during
taxi turns.

2. Directional indicator—check for proper opera-
tion.

BEFORE TAKE-OFF.

1. Attitude indicator—check operation and adjust
the miniature airplane to align with the horizon
bar.

2. Set the runway heading to the top of the direc-
tional indicator,

3. Pitot heater—ON as required.

TAKE-OFF AND INITIAL CLIMB PROCEDURES.

1. Maintain direction with brakes until the rudder
becomes effective at approximately 60 knots.

I

At approximately 110 knots during take-off roll,
raise the nose to position the miniature airplane
one bar width above the horizon bir and allow
the airplane to fly off at 130 to 140 knots IAS.

3. Gear UP, when the upward trend of both the
altimeter and the vertical velocity indicator show
that the aircraft is definitely climbing.

| CAUTION

it a8

Maintain airspeed below 200 knots
until the gear locks up [approxi-
mately 7 to 10 seconds).

4. Maintain take-off attitude until the airplane ac-

celerates to its best climb speed, and anticipate
a rate of climb of approximately 4,000 feet per
minute at 96 percent rpm.

TURNS.

To keep control forces down and reduce your work-
load, limit the maximum angle of bank in climbing
and level turns to 30 degrees. Steep turns also lead
to overcontrolling the airplane in instrument pro-
cedures.

COMMUNICATION AND NAVIGATION
EQUIPMENT.

The AN/ARN-6 radio compass is susceptible to pre-
cipitation static and false indications in the vicinity
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of a thunderstorm. Switching to the loop position
and rotating the needle 90° from the station bearing
and/or reducing IAS and/or changing altitude usually
improves the reception.

DESCENTS.

The optimum power setting for fuel economy descent
is IDLE. The recommended descent airspeed is 250
knots IAS or limit Mach, whichever is lower, with
landing gear and flaps retracted and dive brakes ex-
tended. Increasing the descent airspeed for a higher
rate of descent through icing layers slightly reduces
the handling characteristics. Decrezsing the descent
airspeed for more comfortable turbulance penetration
results in a small penalty in fuel consumption. Nor-
mally, thirty degrees of bank is the limit for high
speed descending turns,

INSTRUMENT LOITERING AND HOLDING.

For best endurance airspeeds, refer to the performance
charts in Appendix I. When making turns during
instrument loiter, add power as necessary to hold the
recommended IAS.

INSTRUMENT APPROACHES.

GENERAL.

The stability and handling characteristics for instru-
ment flight are excellent in all configurations; how-
ever, the dive brakes are not effective at low airspeeds
and their use is not recommended for approach pat-
terns. The use of wing flaps is not recommended for
instrument approaches other than GCA finals, due
to the fuel penalty and buffeting encountered.

Visibility in moderate precipitation is good. Letdowns
and approaches on a single engine can be made satis-
factorily. Normal penetrations can be made from
initial penetration altitude and go-around characteris-
tics are satisfactory. For minimum landing roll, lower
the nose and brake immediately. See figure 9-6 for
landing roll distances.

RADAR RECOVERY. (See figure 9-2.)

The handling characteristics and stability in instru-
ment conditions facilitate satisfactory radar recovery
procedures. Radar control for the letdown and the
turn on to final approach (GCA) offers maximum
economy of fuel and time.
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CAUTION

Radar recovery in precipitation or
heavy clouds is not effective with-
out an operational AN/APX-6A
(IFF).

RADIO RANGE AND JET PENETRATION.
(See figures 9-3, 9-4.)

If icing is anticipated, retract the dive brakes to pre-
vent them from icing. Also, when descending through
icing layers, increase penetration speed to 350 knots
but within the limit Mach to decrease engine intake
duct icing. If icing builds up while the dive brakes
are extended, leave them extended and descent at 250
knots or limit Mach, whichever is lower. For a pene-
tration turn, use the 90-270° turn method, unless
another method is specified.

CAUTION ;

Actual altitude during high rate
descents may be as much as 1,000
feet lower than indicated altitude
because of altimeter lag.

MISSED APPROACH PROCEDURE.
(See figures 9-3, 9-5.)

Acceleration characteristics of the aircraft are excel-
lent. The missed approach procedure is similar to the
go-around procedure outlined in Section II and pre-
sents little difficulty:

1. Advance throttles to FULL, level off and check
for acceleration. Be alert for asymmetrical power
conditions resulting from uneven engine acceler-
ation.

2. Retract flaps below 170 knots IAS and landing
gear below 200 knots IAS.

3. Executive missed-approach for the particular
field.

4. GO-around on a single engine can be made with-
out loss of altitude if the airspeed is at or above
155 knots IAS. At slower speeds, accelerate to
at least 155 knots before attempting to hold
altitude. From 135 knots IAS, you will lose
approximately 400 feet of altitude in accelerat-
ing to 155 knots. Advance the throttle to at
least 90 percent rpm as soon as possible and re-
tract the gear and flaps. As rudder control be-
comes more effective with increasing airspeed,
advance the throttles to FULL for climb.

Section IX

WARNING

When making a single-engine ap-
proach at less than 500 feet with
gear and flaps extended, you are
committed fo land. Under these
conditions, do nof attempt a
missed approach.

GROUND CONTROLLED APPROACH (GCA).
(See figures 9-5, 9-6.)

The airplane has good handling qualities during
ground control approaches. However, keep in mind
that during heavy precipitation, the GCA controller
may have some difficulty in keeping the airplane on
the scope. Try to anticipate this condition.

ICE. SNOW, AND RAIN.

Normally, the heaviest icing takes place in clouds
with strong vertical currents. Icing conditions in
stratus clouds are generally light to moderate; but
heavy icing conditions may occur in this type of
cloud. Prolonged flights through moderate icing con-
ditions can build up as much as a short flight through
heavy icing conditions. You can expect icing when
the temperature is between approximately —107C and
5°C if fog is present or the dew point is within 4°C
of the ambient temperature, conditions exist under
which jet engine icing can occur without wing icing.
The heaviest type of ice formation generally occurs
at about —5°C. There is no anti-icing equipment on
this airplane except for the windshield. Therefore, if
you can avoid flight through icing conditions, make
every effort to do so. Ice can build up on the engine’s
inlet guide vanes when the airplane is flown through
areas where icing conditions prevail and may occur
when no evidence of ice can be seen on the airplane.
Icing on the guide vanes restricts the flow of inlet air
thus causing a loss of thrust and a rapid rise in ex-
haust gas temperatures. The fuel control system
attempts to control the loss in engine rpm by adding
more fuel to the engine, thereby making the condi-
tion worse. Under severe conditions, engine failure
can occur in four minutes or less. Therefore, to avoid
engine icing, do this:

1. Avoid flying into areas where icing conditions
may prevail, if at all possible.
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2, If the ambient temperature is within the ap-
proximate range of 0°C to 5°C and sufficient
moisture is present in the atmosphere:

a. Reduce airspeed, if practicable, to minimize
the rate of ice buildup.

b. Change alritude rapidly by climb or des-
centling in layer clouds or vary your course
as necessary to avoid cloud formations.

c. Closely observe the exhaust gas temperature
and reduce engine rpm as necessary to pre-
vent excessive exhaust gas temperature.

Do not aitempt fo fly when icing
conditions are forecast at the pat-
tern level of your proposed desti-
nation.

FLIGHT IN TURBULENCE AND
THUNDERSTORMS.

BEFORE TAKE-OFF.

1. Make a complete analysis of the existing and
forecast weather conditions to determine the
thunderstorm areas and prepare a flight plan
which avoids flight through thunderstorms.

3]

Check the proper operation of all flight and
engine instruments, navigation equipment, pitot
heater, instrument panel lights, and the de-
fogging systems before undertaking any instru-
ment flights and before attempting to fly
through a thunderstorm area. (See figure 9-1.)

APPROACHING THE STORM.

Power settings and the attitude of the airplane are the
keys to the proper flight technique in turbulent air.
The power settings and airplane attitude required for
desired penetration airspeed should be established
before entering the storm. If these power settings
and attitude are maintained throughout the storm,
the result will be a constant airspeed regardless of
any false readings of the airspeed indicator.

The most turbulent air in a thunderstorm is generally
in altitudes between 10,000 and 20,000 feet. The least
turbulence is usually above 30,000 feet or below 10,000
feet, and the recommended penetration procedure is
above or below these altitudes. Icing conditions are
very common near the top of these storms. See ICE,

94
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SNOW, AND RAIN in this section, If the storm

cannot be seen, you can determine its approximate
nearness by radio crash static. Use the following pro-

cedure to prepare the airplane for entry into the tur-
bulent area:

1. Adjust the throttles as necessary to obrain an
airspeed derived from the Extremely Gusty Air
Chart.

Turn the pitot heat switch on.
Trim the airplane.
Check the gyro instruments.

Lock the seat belt and adjusc the shoulder har-
ness (both stations) .

SN

=

Turn off any radio equipment which static has
rendered useless (both stations) .

7. Turn on the thunderstorm lights.

Note

Do not lower the landing gear or flaps. They
merely decrease the aerodynamic efficiency of
the airplane.

IN THE STORM.

To maintain safe flight after entering the storm, fol-
low this procedure:

1. Expect turbulence, precipitation, and lightning;
do not allow them to cause undue concern.

2. Maintain power settings and attitudes through-
out the storm. If they are held constant, air-
speed will remain constant regardless of the
reading of the airspeed indicator.

3. Devote all attention to flying the airplane.

4. Concentrate principally on holding 2 level atti-
tude by using the attitude indicator.

5. Maintain the original heading. Do not make
any turns unless it is absolutely necessary.

6. Use as little elevator control as possible to main-

tain attitude in order to minimize stress on the
airplane.

Note

The altimeter may be unreliable in thunder-
storms because of differential barometric
pressures. Therefore, make allowance for
this error when determining the minimum
safe altitude. It may amount to several thou-
sand feet. The vertical velocity indicator is
of little value during periods of high turbu-
lence, and should not be used as a source of
attitude indicartion.
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NIGHT FLYING.

Night flying imposes no particular problem except
that the landing light must supplement the raxi lights
when taxiing in dark areas.

CAUTION |

During ground operation, use the
landing lights intermittently and
limit the continuous use to two
minutes.

COLD-WEATHER PROCEDURES.

Most cold weather difficulties will be encountered on
the ground. The following instructions are supple-
mentary to the normal procedures in Section II. Fol-
low them when operating in regions of extremely cold
weather.

Icing conditions in flight will not be covered here as
they are discussed under ICE, SNOW, and RAIN in
this section.

BEFORE ENTERING THE AIRPLANE.

1. Check that the pressurized cabin has been pre-
heated if the temperature is below —18°C.

2. Inspect the fuel tank vents and the pitot tube.
Remove any ice which may be present.

3. Check the entire airframe surface and the land-
ing gear of the airplane for freedom from frost,
snow, or ice. Brush off light snow or frost, and
evaporate any ice which may have formed by
using a direct flow of hot air from a portable
heater.

| CAUTION |

3

@ All ice and snow must be removed
from the airplane.

® Chipping or scraping ice may dam-
age the airplane.

4. Check all visible hydraulic lines and fittings for
signs of leakage.

ON ENTERING THE AIRPLANE.

1. Carefully check the surface controls and trim
devices for proper operation.

2. Operate the surface controls several times to
insure that no ice has formed on the hinges.

Revised 1 February 1957

Section IX

STARTING ENGINES.

1. Start the engines in a normal manner.

2. If the temperature is —29°C, attempt a normal
start. If unsuccessful, make a second starting
attempt. Heat from the first starting attempt
should allow a satisfactory start. If at all pos-
sible, use cartridges which have been stored in
a warm place.

3. If the ambient temperature is —40°C or less,
use a portable heater to blow hot air into the
engine intake duct for 20 to 30 minutes to
insure a successful start and to prevent the
starter from being damaged if ice has seized the
compressor rotor.

4. If there is no oil pressure within 30 seconds
after starting, or if the pressure drops after a
few minutes of ground operation, shut down the
engines and check for clogged oil lines.

Note

During cold weather starts, the oil pressure
may temporarily exceed the maximum limits
until the oil temperature approaches normal.

WARM-UP AND GROUND TESTS.

1. Imspect all instruments for normal operation.

| CAUTION |

Do not turn on unneeded electrical
equipment until the generators
show output.

2, Operate all the hydraulic circuits except the
bomb door to check for proper operation.

3. Use cabin heat as desired.

TAXIING.

1. Keep the engines running at a high enough rpm
to keep up the generator output while taxiing,
because low temperatures decreases the battery
output.

2. Increase the normal taxi interval between air-
planes and reduce the rtaxiing speed for ap-
proaches to an ice or snow-covered area.

Note

Take extreme care when maneuvering near
other aircraft. The blast and heat may blow
snow and slush which will freeze on contact.

9-5
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3

. CAUTION

s

Do not taxi in deep snow or slush
because steering is more difficulf.
Brakes, landing gear, and flaps are
apt to freeze after take-off. Use
extreme caution when taxiing on
ice-covered taxi strips or runways
because excessive speeds or cross-
winds can start a skid, and brakes
are ineffective on ice.

Note

Taxi time on snow and ice is longer than
under normal conditions; therefore, plan the
shortest route to take-off to reduce fuel con-
sumption.

BEFORE TAKE-OFF.

CAUTION

Make sure that all snow is removed
from the runway or is firmly
packed. If snow has been removed
from the runway, be sure that the
banks are piled far enough from
the runway to permit a safe take-
off.

| WARNING l

Do not attempt a take-off with a
badly frosted canopy or with
snow, ice, or frost on the wings or
control surface.

TAKE-OFF.

1.

9-6

If precipitation is present or if icing conditions
are expected during or immediately following
take-off, turn the pitot heat switch ON.

Apply the brakes and advance the throttles to
take-off power. If the airplane begins to slide
before take-off power is reached, immediately re-
lease the brakes and commence the take-off.

Nete

Continue the engine check during the early
part of the take-off run. If any portion of the
engine check is not satisfactory, retard the
throttles and bring the airplane to a normal
stop.

T.0. 1B-57C-1

AFTER TAKE-OFF.

1. After take-off from a snow or slush-covered field,

operate the flaps and the landing gear several
times to prevent their freezing in the up posi-
tion,

. Watch closely for icing on critical areas, and if

ice begins to form, attempt flight in a more
suitable area, if possible.

. Adjust the cabin temperature selector switch to

give the desired cabin temperature.

. Under certain conditions, fog may form in the

cabin and restrict visibility. Should this happen,
turn the cabin temperature control rheostat to
WARM until the fog clears.

DESCENT.

Note

At least 30 minutes before a descent, pull the
defogging blower knob out (ON) and place
the defogging hot air switch in DEFOG
HOT AIR to avoid frost or icing on the
canopy during descent.

LANDING.

The landing pattern is similar to the normal landing,

but because of thrust augmentation caused by ex-
tremely low temperatures, the approach must be made

with a flatter glide than usual.

STOPPING ENGINES.

The engines are stopped in the normal manner.

BEFORE LEAYING AIRPLANE.
1. Have the chocks in place so that the parking

brake can be released. If moisture has entered
the brake assembly around the brake shoe, leav-
ing the parking brake released forestalls the
possibility of the brakes freezing.

. Be sure that the airplane is serviced with fuel

and oil and that the sumps are drained before
the condensates reach the freezing point.

. Have all covers for the engine, pitot tube, and

landing gear installed if there is the slightest
possibility of drifting snow,

. If a layover of several days is anticipated, have

the battery removed. If the temperature is
—7°C, the battery should be removed if a lay-
over of four hours or more is expected.
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HOT-WEATHER PROCEDURES.

Successful hot-weather operation requires attention
and preparation other than the normal operating in-
structions covered in Section II.

CAUTION |
Metal surfaces exposed to the sun
are burning hot to the touch. Wear

gloves to prevent burns.

BEFORE ENTERING AIRPLANE.

1. Check tires and shock struts carefully to assure
proper inflation. Over-inflation is often encoun-
tered during high temperatures.

2. Check that all electrical equipment is completely
dry.

3. Check carefully for hydraulic leaks. Heat and
moisture can cause valves and packing to swell.

ON ENTERING AIRPLANE.
1. Place the cabin pressure selector switch in RAM
for cabin ventilation.

2. If high humidity has caused moisture to form
on the instruments and controls, direct a flow
of warm air from a portable ground heater, if
available, on the instruments and controls to
dry them.

BEFORE STARTING ENGINES.

Check the rake-off distances for the existing atmos-
pheric conditions by using the charts in Appendix 1.

STARTING ENGINES.
Start the engines in the normal manner.

Note

The engines accelerate to idle rpm much
more slowly on a hot day than on a normal
or cold day.

TAXIING.

CAUTION |

Use the brakes as little as possible,
because high temperatures retard
cooling.

Section IX

TAKE-OFF.

WARNING

Take-off distances in hot weather
show a considerable increase over
the distance required during nor-
mal operation.

CLIMB.

Follow the normal climb pattern for the existing
conditions,

Nofe
When the fuel in the tanks is warm, it is
more susceptible to vaporization losses dur-
ing rapid climbs. To avoid vaporization,
hold the rate of climb to the minimum re-
quirement at the mission.

DURING FLIGHT.

Under high temperature conditions, it is necessary to
increase rpm to obtain the desired combination of
Mach number and altitude for the best range per-
formance.

DESCENT.

Use the normal descent procedure.

LANDING.

Use the normal landing technique, and remember that
the ground roll will be longer than usual.

WARNING

During extremely high fempera-
ture, true airspeed is much higher
than indicated airspeed. There-
fore, stall and touchdown speeds
are higher.

STOPPING ENGINES.

Stop the engines by using the normal procedures and
release the parking brakes to avoid possible damage
to the brake assemblies due to excessive heat generated
during taxiing.

9-7
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BEFORE LEAVING AIRPLANE.

L.

Have covers for the engine, canopy, and tires
installed for protection from the sun.

2. Leave the canopy open for ventilation.

Have the fuel and oil tanks serviced.

DESERT PROCEDURES.

Desert operation which presents high temperatures
with blowing sand and dust is considerably more diffi-
cult than the normal operating procedures which are
covered in Section II. Damage can occur to both the
airplane and the engines if the extra precautions pre-
sented here are not observed.

BEFORE ENTERING AIRPLANE.

s

M

ON

15

!\J

Check tires and shock struts for proper inflation.
Overinflation is encountered often during high
temperature conditions.

WARNING

If necessary, position the airplane
so that the jet blast will not blow
sand toward other airplanes or
personnel. Sand blown by the en-
gines can severely damage other
airplanes and can also harm per-
sonnel.

Inspect all control surface hinges for sand and/or
excess dust, and, if present, have it removed.
Check the shock struts for sand and have it re-
moved if present.

Remove all protective covers before entering the
airplane.

ENTERING AIRPLANE.

Check all dials, flight controls, and switches for
sand accumulation, and have them cleaned if
sand is present.

Place the cabin pressure selector switch in RAM
for cabin ventilation.

BEFORE STARTING ENGINES.

15

24

9-8

Operate all control surfaces several times to be
sure that they move freely and easily.

Check take-off distances in Appendix I for the
existing conditions.
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STARTING ENGINES.

1%

Complete as much of the preflight as possible
before starting the engines so that ground op-
eration is held to a minimum.

Start the engines by using the normal procedure.
Note

The engines will accelerate to idle rpm much
more slowly on a hot day than on a cold or
normal day.

CAUTION :

2

Get the airplane info the air as
soon as possible after starting the
engines so that dust and sand are
not drawn info the engines.

WARM-UP AND GROUND TESTS.

1;

Be sure the airplane is clear of other airplanes
and personnel before accelerating the engines.

The only warm-up period required is for the
exhaust gas temperatures to stabilize.

TAXIING.

L

Use the brakes as little as possible, because high
temperatures retard cooling.

Keep a sufficient taxi interval between airplanes
to prevent blowing sand into other engines.

TAKE-OFF.

Nofe

Take-off distance increases appreciably in
high temperatures.

| WARNING l

It is necessary to adhere strictly to
the suggested take-off and climb-
ing during hof-weather operation,
since stalling speeds increase with
temperature.

CLIMB.

Follow the normal climb procedures.

Note

Warm fuel is more susceptible to vaporiza-
tion losses during rapid climbs. To avoid
vaporization hold the rate of climb as low as

possible,
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| CAUTION }

Avoid flying through dust or sand
storms, because grit or dust causes
damage to the engines.

Under high temperature conditions, it is necessary to
increase rpm to obtain the desired combination of
Mach number and altitude for the best range per-
formance.

DESCENT.

Use the normal descent procedures.

LANDING.

WARNING

During extremely high temperature
true airspeed is much higher than
indicated airspeed. Therefore,
stall and touchdown speeds are
higher.

AIRSPEED LIMITS IN TURI

Section IX

Use normal landing technique and remember that the
ground roll will be longer than usual.

STOPPING ENGINES.

1. When the airplane is taxied to a parking posi-
tion, shut down the engines at once.

2. Have the chocks put in place and release the
parking brakes as soon as possible, because the
brake assemblies may be damaged by the excess
heat generated by taxiing.

3. Have the covers for the engine, wheels, pitot
tube and canopy installed as soon as practicable.

BEFORE LEAVING AIRPLANE.

1. Check that all covers are installed.
2. Leave the canopy open for ventilation.

Note

In extremely dusty locations where it is nec-
essary to leave the canopy open for ventila-
tion purposes, all equipment in the cabin
should be protected with dust covers,

000
0.000
GROSS 45,000
WEIGHT
(POUNDS) 40,000
INCLUDING
FULL 000
TIP TANKS
0 00
o
000

AIRSPEED KNOTS (IAS)

FOR FLIGHT IN EXTREMELY GUSTY AR THE AIRSPEEDS
LISTED HERE MUST NOT BE EXCEEDED

DATA ESTIMATED OCTOBER 30, 1955 8023

Figure 9-1
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RADAR DESCENT
POWER — IDLE
DIVE BRAKES — EXTENDED
IAS — 250K OR LIMIT MACH
WHICHEVER IS LOWER

30,000 FEET

20,000 FEET

RADAR DESCENT (40,000 TO 2500 FEET)

IDLE RPM % CLEAN % 300K
ALTITUDE | RANGE | FUEL TIME
(FEET) (MILES) | (POUNDS) |(MINUTES)
40,000 63 210 10
35,000 53 175 8.5
30,000 44 140 7.5
25,000 36 120 0
20,000 28 95 5
15,000 20 70 3.5
10,000 12 45 25

it

v e e e

9-10

\

1
I

-
L

GLIDE PATH
IAS 140-160K
FLAPS — DOWN AT
START OF GCA FINAL

Figure 9-2

RADAR RECOVERY

RADAR DESCENT (40,000 TO 2500 FEET)

IDLE RPM * DIVE BRAKES — OUT * 250K
ALTITUDE -| RANGE FUEL TIME
(FEET) (MILES) | (POUNDS) | (MINUTES)
40,000 46 155 8
35,000 39 185 7
30,000 32 115 6.5
25,000 25 95 5
20,000 19 75 4.5
15,000 12 55 3
10,000 8 35 2

POWER AS REQUIRED

APPROACH ALTITUDE
(ANTICIPATE BY 1,000 FT.)
DIVE BRAKES — CLOSED
POWER AS REQUIRED
TO MAINTAIN IAS 180-200K

10,000 FEET

GATE OR TURN ON
GEAR —DOWN

TO MAINTAIN
IAS 140-160K

10 MILES

VL e N R R L

11760
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JET PENETRATION
TO RADIO RANGE

INITIAL PENETRATION
POWER~IDLE
DIVE BRAKES—EXTENDED
IAS—250K OR LIMIT MACH
(WHICHEVER IS LOWER)

¢ o

| PENETRATION TURN
AS SPECIFIED ON
JET PENETRATION

CHART
@
INITIAL PENETRATION ALTITUDE i NOTE
CRUISE CONFIGURATION ¥ MAX BANK
20,000'—OR AS SPECIFIED 1 IN TURN-30°
|

APPROACH ALTITUDE
(ANTICIPATE BY 1000 FEET)
DIVE BRAKES—RETRACTED
1AS—180 TO 200K

MISSED APPROACH
POWER—100%
GEAR-UP

L

GEAR—-DOWN
(END OF PROCEDURE TURN)
IAS—140 TO 1601( o =

FLAPS—DOWN AFTER BECOMING
VFR (CEILING NEAR MINIMUM).
OR—AS DESIRED IN NORMAL
LANDING PROCEDURE WHEN VFR
BEFORE REACHING AIRPORT.

90-270° TURN
MAX. BANK—30"

CAUTION

CONSULT PILOT HANDBOOK — JET FOR CURRENT APPROACH TO DESTINATION
IF WEATHER IS BELOW RANGE APPROACH MINIMUMS, REQUEST
GCA OR PROCEED TO ALTERNATE WHILE STILL AT ALTITUDE

11761
Figure 9-3
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TYPICAL JET PENETRATION

ADF TO GCA PATTERN

]

INITIAL PENETRATION
POWER—IDLE
DIVE BRAKES—EXTENDED
IAS—250K OR LIMIT MACH
(WHICHEVER IS LOWER)

L ]

PENETRATION TURN
AS SPECIFIED ON
JET PENETRATION
CHART

L
NOTE
MAX BANK
IN TURN-—30°

CRUISE CONFIGURATION
20,000 FT OR AS SPECIFIED

INITIAL PENETRATION ALTITUDE i \

®

ANTICIPATE MINIMUM PENETRATION
ALTITUDE BY 1000 FEET
DIVE BRAKES—RETRACTED
IAS—180 TO 200K

®
PREPARE FOR ENTRY
INTO GCA PATTERN
AS INSTRUCTED

WARNING

— CONSULT PILOT HANDBOOK—JET FOR
CORRECT APPROACH TO DESTINATION

11762
Figure 94
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GCA PATTERN
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TYPICAL SINGLE ENGINE

GCA PATTERN

°
BASE LEG
CLEAN CONFIGURATION
1AS — 160 TO 170 K
MISSED APPROACH
POWER — 95 TO 100% RPM
GEAR — UP
IAS — 155 TO 170 K rm
P L
°
FINAL |
GEAR— DOWN i
JAS —145— 155K \
°
ENTRY
CLEAN CONFIGURATION
IAS — 160 TO 170K
GCA
FIX
Figure 9-6

9-14

WARNING
DO NOT EXTEND FLAPS UNTIL
LANDING IS ASSURED. WITH

lSNOTTOBEAmMB
500 FEET OF ALTITUDE.

11764
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RUNWAY ROLL

AFTER GCA LANDING

POWER REDUCTION ALTITUDE
AND TOUCHDOWN AIRSPEED

200 FT.

140K 130K 120K

100 FT.
o NOTE
130K 120K MAX. PRACTICAL BRAKING
0 . APPLIED IMMEDIATELY AFTER
TOUCHDOWN UNTIL AIRCRAFT
140K 130K 120K WAS STOPPED.
\\\\ GCA TOUCHDOWN POINT
1,000

b
L\ N\ \\\\ X

N \\

N

AN = .
2,000 N\ L\ .

FLOAT & LANDING
ROLL DISTANCES
CORRECTED TO
STANDARD DAY
NO-WIND CONDITIONS

DRY CONCRETE RUNWAY
(in thousands of feet)

11765

Figure 9-7
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Performance Data
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INTRODUCTION.

The following charts set forth the estimated per-
formance capabilities of this airplane. These data are
based on operation in NACA standard atmospheric
conditions. Additional take-off data are presented with
temperature and pressure altitude as variants. The
flight operation instruction charts are also applicable
to operation in non-standard atmosphere if the recom-
mended CAS values are maintained.

—

12135

Page

LANDING oo oo s o eim o s e A-3

MAXIMUM ENDURANCE ................ A-3

COMBAT ALLOWANEGE: ::uosses sovmanasion A-3

MAXIMUM CONTINUOUS POWER ....... A-3
FLIGHT OPERATION INSTRUCTION

CHARCDS. 5o srprambisrsissstssanmaponviss A-3

MAXIMUM RANGE SUMMARY ........... A-5

AIRSPEED CORRECTIONS.

1. Instrument correction to airspeed.
The error in the individual airspeed indicator,
considered negligible in most cases, may be
obtained from the instrument calibration card
to obtain indicated airspeed (IAS).

2. Installation correction to airspeed.
Figures (A-3 and A-4) gives the airspeed instal-
lation correction te be applied to indicated air-

A-1
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speed in order to obtain calibrated airspeed
(CAS).
3. Compressibility correction to airspeed.

The compressibility correction to airspeed is ob-
tained from figure A-2 and when applied to
calibrated airspeed (CAS) provides equivalent
airspeed (EAS). The conversion of equivalent
airspeed to true airspeed is accomplished by
multiplying (EAS) by the reciprocal of the
square root of the relative density. The vector
addition of wind velocity and true airspeed pro-
vides ground speed. A free air temperature cor-
rection table (figure A-1) is also furnished, as
true free air temperature must be known to ob-
tain true airspeed (TAS).

USE OF AIRSPEED CORRECTION TABLES.

Consider an airplane flying at 15,000 feet with an in-
dicated free air temperature of +5°C and an airspeed
indicator reading of 300 knots.

Airspeed indicator reading ............ 300 knots
Correction for installation error ....... 40 knots
(Gross weight approximately 40,000
pounds).
300 knots
The value of 300 knots is the calibrated
airspeed (CAS).
Free air temperature indicator reading. . +5°C
Correction for temperature error....... —15°C
—10°C

The value of —10°C is the true free air temperature.
Use CAS and true free air temperature with a type
D—4 or type G-1 airspeed computer to determine true
airspeed (TAS) of 374 knots. When the dead reckon-
ing computer is used, the CAS (300 knots) must be
corrected for compressibility. The airspeed compres-
sibility correction table shows that 6 knots must be
subtracted from CAS (300 knots) to obtain equivalent
airspeed (294 knots). Use the dead reckoning com-
puter and the values of 294 knots and —10°C to de-
termine the true airspeed of 374 knots.

EFFECTIVE WIND.

The effective wind chart, figure A-5, is used for com-
puting the wind component (head or tail wind) for
take-off. Enter the chart at the known wind velocity.
Move horizontally and intersect the line representing
the wind distance in degrees, relative to the take-off
runway. Move down vertically to the base line. The

A-2
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figure read from the base line is the wind component
figure to be used with the take-off distance chart.

TAKE-OFF DISTANCE.

Figure (A-6) presents ground-run distances and the
distance to clear a 50-foot obstacle for a military-
thrust take-off. The distances shown are for normal
technique on a dry hard-surface runway. The chart
includes variable of gross weight, temperature, pres-
sure altitude, and head wind; and may be used for
both clean and tip tank configurations. Use the chart
as follows:

1. Enter the chart at ambient temperature and pres-
sure altitude.

2. Proceed horizontally to the line corresponding
to your take-off gross weight.

3. Move vertically downward to Wind Baseline.
If there is no headwind continue downward and
read ground distance. If you have a head wind,
follow the wind guide line to the correct wind
value and read the distance on the ground refer-
ence line.

4. The lower portion of the chart will give the
distance needed to clear a 50-foot obstacle; that
is, for a ground run of 5900 feet, you need 7300
feet of runway distance to clear a 50-foot ob-
stacle.

TAKE-OFF SPEEDS.

Figure A-7 should be used to determine the airspeed
for the best take-off performance. On this chart there
are curves for both the normal rake-off and a maxi-
mum effort take-off. Also included are the minimum
single engine control speed (155 knots) and the initial
stall warning (outside ground effect). In the flaps-up
configuration, initial stall warning occurs 10 to 12
knots above the stall speed.

CLIMB.

The climb charts (figure A-8 to A-17) present the
estimated time to climb, distance covered, fuel used,
best climb speed, and rate of climb for military and
normal thrust with two engines operating. Separate
charts include single engine climb data at military
thrust. The fuel allowance for starting engines, taxi-
ing, take-off, and acceleration to climb speed is listed
at sea level. Fuel required at other altitudes includes
this allowance plus the fuel needed to climb from sea
level. Fuel required for an in-flight climb from one
altitude to another is the difference of the tabulated
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fuel required to climb to each altitude from sea level.
Time and distance covered in an in-flight climb may
be obtained in the same manner, All of the data
appearing on the climb charts are presented at the
tabulated gross weight for purposes of interpolation.

DESCENT.

The descent charts (figures A-18, A-19 and A-20) are
based on the use of both wing dive brakes and fuselage
speed brakes to obtain moderately high rates of de-
scent. A constant Mach number speed schedule is
shown for the clean airplane (M = .74). With wing
tip tanks installed, this speed schedule is maintained
until the airplane level flight structural limitation
(434 knots EAS) is attained. The remaining descent
with tip tanks installed is scheduled at this airspeed
limitation. To minimize fuel consumption, idling
power is used throughout the descent with both en-
gines operating. The single engine descent data are
presented for a constant Mach number schedule (M =
.74), with one engine windmilling and one engine
idling, dive brakes extended. Neither the fuel or time
tabulated includes any allowance for loitering while
awaiting landing clearance, for taxiing after landing,
or for any navigational errors.

LANDING.

The landing distances presented in figure A-21 are
based on the normal landing technique described in
Section II. The percentage decrease noted on the
charts for landing with dive brakes extended may be
applied when this configuration is assumed. Dry,
hard-surface runway and no wind are the only con-
ditions shown.

MAXIMUM ENDURANCE.

Estimated airspeed, rpm, and fuel consumption for
maximum endurance are presented in figures A-22
through A-27. These data are shown for all configura-
tions used in the flight operation instruction charts
and include altitudes ranging from sea level to cruise
ceiling.

COMBAT ALLOWANCE.

The combat allowance chart (figure A-28) includes
estimated fuel flow at military thrust, normal thrust,
and level flight thrust at the proved limit of normal
control. Data are shown for the clean airplane.
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MAXIMUM CONTINUOUS POWER.

The maximum continuous power charts (figures A-29
through A-34) show estimated percentages of rpm,
air-speed, and fuel consumption required at normal
rated thrust. Configuration and weights correspond to
those used in the flight operation instruction charts.
Data shown for the airplane is within proved limit
of normal control.

FLIGHT OPERATION INSTRUCTION
CHARTS.

The flight operation instruction charts (figures A-35
to A—G8) are presented to facilitate mission planning.
The charted values include long-range airspeeds, fuel
quantities, and altitudes in increments of 5,000 feet
to the altitude where 300 fpm rate of climb at normal
rated power can be maintained (cruise ceiling). In
general, two range values are estimated for each fuel
quantity and altitude shown. One is for continued
operation at the initial altitude, and the other is
maximum range obtainable by climbing to and cruis-
ing at the optimum altitudes shown for the specific
initial conditions. Fuel consumed and distance covered
during engine starting, taxiing, take-off, and initial
climb at the start of a flight are not included in these
charts. However, distances covered and fuel consumed
during let-down or during in-flight climbs to optimum
altitudes are taken into account. Operating conditions
are shown on the lower portion of the charts. These
operating conditions must be maintained if the range
listed in the upper section of the chart are to be
obtained. Under different wind conditions, ranges in
ground miles are varied by the effect of wind on
ground speed. The quoted let-down distances are
affected for the same reason. Recommended CAS val-
ues also may change in order to obtain optimum
ground miles per gallon. The lower half of each chart
includes operating instructions to be followed when
various wind conditions are encountered. Range in a
wind is obtained by multiplying chart air miles by the
range factor presented for the specific altitude and
effective wind. Thus range factors may be used to
determine the best altitude for cruise when there is
a known wind difference at different altitudes. Effec-
tive wind has the same effect on the airplane ground
speed as if it were a straight head wind or rtail wind.
The wind component in the direction of the airplane
heading is the effective wind. For instance, a 100 knot
wind at 30 degrees to the course is an effective head
wind of approximately 85 knots. If the true airspeed
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of the airplane is 500 knots, the true ground speed
is approximately 415 knots. The approximate rpm
values quoted on any one chart are based on the
gross weight of the airplane equal to the high limit
of the chart weight band. If the recommended CAS
values are maintained, the rpm values will decrease
slightly as the gross weight decreases. No allowances
are made for navigation errors, combat, formation
flight, landing, or similar contingencies.

PRE-FLIGHT RANGE PLANNING.

Select the applicable flight operation instruction
charts. Determine the amount of fuel available. Avail-
able fuel is the total fuel aboard less allowances for
starting engines, taxiiing, take-off, initial climb, and
reserve. Select a figure in the fuel column equal to,
or less than, the amount available for flight planning.
Interpolate as necessary. To determine maximum
range at a given altitude, move horizontally right or
left to the desired altitude column. The range value
thus obtained must be multiplied by the correct range
factor. Add the distance covered in the initial climb
to obtain total range. To fly a given distance, deter-
mine range factors for the effective wind, and altitudes
to be considered. From the desired distance subtract
the climb distance. Divide the resultant figure by the
range factor to obtain distance in cruise and descent.
Enter the chart as previously. Move horizontally right
or left to a calculated distance which exceeds the cal-
culated air distance to be covered in cruise and descent.
Use the operating conditions for the altitude so ob-
tained, changing charts as fuel load decreases, or wing
tip tanks are dropped. If altitude, wind, or disposable
load does not remain reasonably constant, divide the
flight into separate sections, planning each section
individually.

IN-FLIGHT RANGE PLANNING.

To use the charts in flight, determine altitude, effec-
tive wind, and fuel available. Fuel available is equal
to total usable fuel aboard less necessary reserves.
Enter the flight operation instruction chart applicable
to the specific airplane weight and fuel available.
Move horizontally right or left to the desired alti-
tude column. Determine the altitude at which flight
is to be continued. Operating conditions for continued
flight at this altitude can be found directly below.
When changing charts, refer to cruising instructions
on the new charr at the flight altitrude. Ranges shown
at optimum altitude may be obtained by immediately
climbing at recommended climb procedure to this
altitude. Cruising instructions at this new altitude
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will be found in the lower half of the chart in the
column under the new altitude. In order to obrain
best range, it is necessary to observe the optimum
altitude when changing charts due to configuration
change and weight changes.

SAMPLE PROBLEMS BASED ON JP-4 FUEL.
PROBLEM 1.

Ferry Range Required—1500 nautical miles

Reserve Fuel Needed—1000 pounds

Payload (bombs)—none

Initial gross weight with wing tip tanks full—47,500
pounds with 2,972 gallons of fuel (19,318 pounds).
Effective winds—80 knot head wind above 35,000
feet

Effective winds—40 knot head wind below 35,000
feet

From the climb charts, figure A-8 to A-17 and the
flight operation instruction charts for 320 gallon
wing tip tanks carried the entire distance, figures
A-53 and A-54, the following data are obtained.

1. Cruising Altitude (feet) 25,000 30,000 35,000
2. Fuel Capacity (pounds) 19,318 19,318 19,318
3. Reserve Fuel (pounds) 1000 1000 1000
4. Fuel used in Climb to

altitude at MRP

(pounds) 2385 2700 3060
5. Available Cruise Fuel

(pounds) 15,933 15,618 15,258

6. Cruise and Descent Air

Distance (interpolate

nautical miles) 1558 1701 1797
7. Range Factor .90 89 .80
8. Cruise and Descent

Ground Distance (6x7) 1400 1510 1440
9. Nautical Miles in

Initial Climb 48 66 91
10. Nautical Ground
Miles (8 -+ 9) 1448 1576 1531

These preliminary calculations indicate that the range
of 1500 nautical miles may be attained at a cruise
altitude of 30,000 feet. At this altitude with a 40-knot
head wind the initial cruise speed, while within the
weight bracket of 48,000 to 44,300 pounds, is 266
knots CAS. When gross weight reduces to the weight
range of 44,300 to 39,800 pounds, airspeed reduces to
262 knots CAS and is further reduced to 255 knots
CAS when operating within the weight band of 39,800
to 35,300 pounds.
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PROBLEM II.

Suppose that changing winds throughout the previous
rﬂngl.’.' r’r(]l‘}]t’“l l]]ilk(_’ an extension ()f range Ilc(cﬁsill’)’.
Fuel aboard is approximately 6000 pounds and empty
wing tip tanks remamn. Flight alticude is 30,000 feet.
Gross weight is within the weight bracketr of 35,300
w0 30800 pounds. Continued flight at this altitude
will result in a range of approximately 540 nautical
miles with a -i0-knot head wind, maintaining a 1000
pound fuel reserve. However, by immediately drop-
ping the empty wing tip tanks, a range of 575 nautical
miles may be obmined with a similar reserve fuel
allowance. The previous example shows that when

empty wing tip tanks are installed and maximum
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range is essential, the wing tip tanks should be jet-
tisoned.

MAXIMUM RANGE SUMMARY.

The maximum range summary chares (figures A-G9
thru A-74) summarize the no-wind flight operating
conditions for the dat in the flight operation instruc-
tion charts. The maximum range summary charts pre-
sents the airspeeds, fuel How, and percent rpm for
maximum range flight at various altitudes and for
various weights and configurations given in the flight
operation instruction charts,

FREE AIR TEMPERATURE CORRECTION
Ll = CALIBRATED AIRSPEED — KNOTS
ALTITUDE 150 200 250 300 350 400 450 500
SEA LEVEL 2 4 7 9 I3 17 21 26
5,000 3 5 8 I 15 19 24
10,000 3 6 9 13 17 22 28
15,000 4 T 10 15 20 25
20,000 4 8 12 17 23 29
25,000 5 9 14 20 26
30,000 6 I 16 23
35,000 7 13 19 27
40,000 9 16 24
45,000 12 20 29
50,000 14 24
REMARKS: SUBTRACT CORRECTION FROM INDICATED FREE AIR
DATA BASIS: ESTIMATED TEMPERATURE (°C) TO OBTAIN TRUE FREE AIR TEMPERATURE (°C)
DATA AS OF: | MAY (953

Figure A-1
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COMPRESSIBILITY CORRECTION TABLE

PRESSURE C.AS.—- KNOTS
ALTITUDE 150 200 250 300 350 400 450 500 550
5,000 0 0 = 1] = 2 = e =1 = == 5 - 6 - B8
10,000 0 ol - - 3 - 5 =T —10 -13 = 17
15,000 =) - 2 - 3 - 6 - 8 —- 12 — 16 - 2|

20,000 ==} 3 = B - B -2 -7 - 23

25,000 -2 -4 - 7 -1l -7 - 24

30,000 =2 =5 - 9 - 15 ~-23

35,000 -3 - 7 —12 -20

40,000 -4 -9 ~16

45,000 -5 =11 -20

50,000 -7 ~14

REMARKS : ADD CORRECTION TO CALIBRATED AIRSPEED
TO OBTAIN EQUIVALENT AIRSPEED
LA e C.AS: CALIBRATED AIRSPEED
Figure A-2
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AIRSPEED AND ALTITUDE CALIBRATION

CRUISE CONFIGURATION
MODEL(S): B —57C ENGINE(S): (TWO) J65-W-5

+100

ALTITUDE 9
CORRECTION
TOBE _
ADDED nd
(FeE) | ==
-200
-3005
-600%
-700=53
5
POSITION
ERROR
TO BE -
ADDED
(KNOTs) EEmsesadeadimmmmemneeissei s

100 140 180 220 260 300 340 380 420 460 500
IAS-KNOTS (CORRECTED FOR INSTRUMENT ERROR)

ESTIMATED DATA 4-1-56 12237

Figure A-3
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AIRSPEED AND ALTITUDE CALIBRATION

GEAR AND FLAPS DOWN
MODEL(S): B —57C ENGINE(S): (TWO) J65-W-5

t100 e
-

we e e
ALTITUDE
CORRECTION
TO BE
ADDED :
(FEET) —2005=
—300 -
+2 ﬁ
B
o =
__‘2 ree
POSITION
ERROR .
TO BE a4 =
ADDED e : e =
(KNOTS) : IR
—bmEEmaam s R s s
80 100 120 140 160 180
IAS-KNOTS (CORRECTED FOR INSTRUMENT ERROR)
ESTIMATED DATA 4-1-56 12238
Figure A—4
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MODEL(S): B-57C

MACH NUMBER
Ln

100

DATA AS OF: 4-1-56
DATA BASIS: ESTIMATED

AIRSPEED CONVERSION

PRESSURE ALTITUDE

200 300 400 500
CALIBRATED AIRSPEED—KNOTS

ENGINES (TWO) J65-W-5
FUEL GRADE: JP—4

FUEL DENSITY: 6.5 LB PER GAL

SEA LEVEL :

700
INDICATED AIR TEMPERATURE
+80°C"
+60°C 600
+40°C
+20°C
0°c
—20°C
—40:C 500 ¥
~—60°C g
—80°C :.lz
o
w
400 @
wy
o
<
w
=
=
300
200
100
600 700

12255

Revised 1 February 1957

Figure A—4A

A—BA
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AIRSPEED AND GROUND ROLL
DISTANCE DURING TAKEOFF

HARD, DRY SURFACE RUNWAY

| NORMAL TECHNIQUE
MODEL(S): B-57C MILITARY POWER nghg:‘ﬁ?ﬂ,?;?ﬁiw:n GAL
FLAPS UP ’

L4
GROUND ROLL DISTANCE—1000 FT

20 60 80 100 120 10 160 °

DATA AS OF: 4-1-56 INDICATED AIRSPEED—KNOTS
DATA BASIS: ESTIMATED

12256

Figure A—4B

A-8B Revised 1 February 1957
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EFFECTIVE WIND

MODEL(S): B-57C

$=ANGLE OF WIND DIRECTION
RELATIVE TO AIRCRAFT
PATH

DATA ESTIMATED 4-1-56

ENGINE(S): (TWO) J65-W-5

£
o

20

10

0O 10 20 30 40 50 60
TAIL OR HEADWIND COMPONENT (KNOTS)

Figure A-5
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TAKE-OFF DISTANCES

MILITARY POWER ENGINE(S): (TWOQ) J65-W-5

s FUEL GRADE: JP4
FUEL DENSITY: 6.5 LB PER GAL
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DATA AS OF: 4-1-56
DATA BASIS: ESTIMATED ol

Figure A-6
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TAKE-OFF SPEEDS

HARD SURFACE RUNWAY
MILITARY THRUST

FLAPS UP ENGINE(S): (TWO) J65-W-5

MODEL(S): B-57C FUEL GRADE: JP-4
; FUEL DENSITY: 6.5 LB PER GAL

-

IwmmﬁwmmmﬂWWE M_I_I’c_l_l?lﬁg

sEsmem ssaananen: T e e e e e s e e e e

T e T e e e e e e T S R S R

D e e R Te eSS
jsisn i st e
P

INDICATED AIRSPEED—KNOTS

DATA AS OF: 4-1-56
DATA BASIS: ESTIMATED 12236

Figure A-7
A-11
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STANDARD DAY
MODEL(S): B-57B B-57C ENGINE(S): (TWO) J65-W-5
CONFIGURATION: CLEAN CONFIGURATION:
WEIGHT: 30,500 POUNDS WEIGHT:
APPROXIMATE APPROXIMATE
cas PRESSURE cAs
RATE FROM SEA LEVEL ALTITUDE FROM SEA LEVEL RATE
OF FEET oF
cLIMa DIST. Time FUEL KNOTS FUEL TIME DIST. cLiNB
6400 0 0 985(1)| 314 SEA LEVEL
5750 5 0.8 1160 312 5,000
5100 10 1.8 1330 305 10,000
4500 16 2.8 1500 207 15,000
3900 23 4.0 1680 286 20,000
3350 32 5.3 1830 271 25,000
| 2800 43 6.9 2000 256 30,000
2200 57 8.8 2180 240 35,000
1500 T4 11.6 2370 214 40,000
750 105 16.0 2610 192 45,000
50,000
COMFIGURATION: CONFIGURATION:
WEIGHT: WEIGHT:
APPROXIMATE APPROXIMATE
cas PRESSURE cas
RATE FROM SEA LEVEL ALTITUDE FROM SEA LEVEL RATE
oF FEET oF
cLIMB DIST. TIME FUEL FUEL TIME DIST. CLIMB
SEA LEVEL
5,000
10,000
15,000
20,000
25, 000
30, 000
35, 000
40, 000
45,000
50, 000
REMARKS: RATE OF CLIMB: PEET PER MINUTE
(1) ALLOWANCE FOR START ENGINES, TAXI, TAKE-OFF pisTance:NA UTLes
AND ACCELERATE TO CLIMB SPEED TIME: MINUTES
rueL: POUNDS
(2) CLIMB AT RECOMMENDED CAS cas: cavieratep almspezn - KNOTS
DATA AS OF: 1 OCTOBER 1953 FUEL GRADE: P-4
DATA BASIS: ESTIMATES FUEL DENSITY: 6.5 LLB/GAL

A-12
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CLIMB CHART FOR NORMAL POWER

STANDARD DAY

MODEL(S): B-57B - B-57C

ENGINE(S): (TWO) J65-W-5

CONFIGURATION: CLEAN
WEIGHT:

48, 500 POUNDS

CONFIGURATION: CLEAN
WEIGHT:

44, 000 POUNDS

APPROXIMATE APPROXIMATE
cas PRESSURE cas
n:'n FROM SEA LEVEL KNOTS AL;!ETEUTDE KNOTS FROM SEA LEVEL l:‘;l
cLing DisT. TiME FUEL FUEL TIME DIST. cLIMB
3800 0 985 ()] 320 SEA LEVEL 318 985 (1) 0 0 4250
3350 7 1.4 1280 317 5,000 316 1240 L3 6 3750
2900 17 3.0 1560 310 10,000 310 1500 2.7 15 3300
2500 28 4,8 1860 302 15,000 301 177 4.3 25 2800
2100 42 7.0 2180 290 20,000 290 2040 6.2 37 2400
1700 60 ). 6 2500 276 25,000 276 2320 8.5 52 2000
1250 82 13.0 2870 259 30,000 259 2610 11.4 71 1550
750 117 18.1 3330 241 35,000 241 2050 15.0 96 1000
40,000 216 3450 21. 143 400
45,000
50,000
CONFIGURATION: CLEAN CONFIGURATION: CLEAN
WEIGHT: 32, 500 POUNDS WEIGHT: 35,000 POUNDS
APPROXIMATE APPROXIMATE
cas PRESSURE CAs
*t;:l FROM SEA LEVEL KNOTS AL;IETEUTDE KNOTS PROM SEA LEVEL I:E
cLiME DIST. TIME FUEL FUEL TIME DIST. cLimMB
4750 0 0 985 (1)| 317 SEA LEVEL 3186 985 (1) 0 0 5500
4250 8 1.1 1210 316 5,000 314 1190 1.0 5 4850
3750 13 2.4 1450 308 10,000 307 1390 2.1 11 4300
3250 22 3.8 1680 300 15,000 209 1590 3.3 19 3800
2800 32 5,5 1910 289 20, 000 288 1790 4.8 28 3300
2300 45 7.4 2150 275 25,000 273 1890 8.3 39 2800
1900 61 9.8 2400 258 30, 000 258 2200 8.3 52 2300
1350 81 12. 7 2660 241 35,000 241 2420 10.7 68 1750
700 114 17.4 3000 216 40,000 215 2680 14,2 92 1100
45,000 192 3060 21.2 140 400
50, 000
REMARKS: RATE OF CLIMB: FEET PER MINUTE
(1) ALLOWANCE FOR START ENGINES, TAXI, TAKE-OFF spiiopionen g

AND ACCELERATE-TO-CLIMB SPEED.

(2) CLIMB AT RECOMMENDED CAS.

DATA AS OF:

DATA BASIS: ESTIMATES

1 OCTOBER 1953

FueL: POUNDS .,
cas: caLraTep amspeeo  KNOTS

FUEL GRADE: JP-4
FUEL DENSITY: g 5 LB /GAL

Figure A-9

A-13



Appendix |

T.0. 1B-57C-1

MODEL(S): B-57B B-57C

STANDARD DAY

CLIMB CHART FOR NORMAL POWER

ENGINE(S): (TWO) J65-W-5

CONFIGURATION: 2 X 320 GAL W ING TIP TANKS

CONFIGURATION:

2 X 320 GAL WING TIP TANKS

DATA BASIS:  ESTIMATES

DATA AS OF: 1 OCTOBER 1953

(2) CLIMB AT RECOMMENDED CAS.

(1) ALLOWANCE FOR START ENGINES, TAXI, TAKE-OFF
AND ACCELERATE-TO-CLIMB SPEED.

pistance NA UTuLes

TIME: MINUTES
rFueL: POUNDS

WEIGHT: 35,300 POUNDS WEIGHT 30, 800 POUNDS
APPROXIMATE e PRESE o3 APPROXIMATE
l:‘:! FROM SEA LEVEL KNOTS ALI!ETEUTDE KNOTS FROM SEA LEVEL l::!
cLIMg DIST. TimE FUEL PUEL TIME DIST. ciian
5350 0 0 |985(1) | 306 SEA LEVEL 305 985 (1) 0 0 6150
4750 5 1.0 1190 300 5,000 298 1160 0.9 5 56800
”_-11-5-90 11 2.2 1350 294 10,000 293 1330 1.9 10 4900
2650 19 3.5 1600 286 15,000 285 1510 3.0 18 4300
3100 28 4.9 [1810 276 20,000 275 1690 4.2 24 3700
2600 39 6.7 2020 264 25,000 263 1870 5.7 34 2130
_-2_100 53 8.9 2250 249 30,000 248 2050 7.6 45 2550
1590 73 11.7 2500 233 35,000 233 2240 8.8 60 2000
910 98 15.5 2770 210 40,000 208 2450 12.7 BO 1350
45,000 188 | 2720 17.2 113 670
50,000
CONFIGURATION: CONFIGURATION:
WEIGHT: WEIGHT:
APPROXIMATE APPROXIMATE
cAS PRESSURE cas
RATE FROM SEA LEVEL ALTITUDE PROM SEA LEVEL RATE
oF FEET oF
cLiNg DIST. TiMg PUBEL PUEL TIME DIST. cLMB
SEA LEVEL
5,000
10,000
15,000
20,000
25,000
30,000
35,000
40, 000
45,000
50, 000
REMARKS: RATE OF CLIMB: FEET PER MINUTE

cas: caLBraTED airspEep KNOTS

FUEL GRADE:

JP-4

FUEL DENSITY:6.5 LB/GAL

A-14

Figure A-10




T.0. 1B-57C-1

Appendix |

CLIMB CHART FOR NORMAL POWER

STANDARD DAY

MODEL(S): B-57B B-57C

ENGINE(S): (TWO) J65-W-5

CONFIGURATION: 2 X 320 GAL WING TIP TANKS

CONFIGURATION: 2 X 320 GAL WING TIP TANKS

(1) ALLOWANCE FOR START ENGINES, TAXI, TAKE-OFF

AND ACCELERATE-TO-CLIMB SPEED.

(2) CLIMB AT RECOMMENDED CAS.

DATA AS OF: 1 OCTOBER 1953
DATA BASIS:

ESTIMATES

DISTANCENA UTLES
TIME: MINUTES
rueL: POUNDS

WEIGHT: 53,000 POUNDS WEIGHT: 48, 800 POUNDS
APPROXIMATE APPROXIMATE
cas PRESSURE cAS
RATE FROM SEA LEVEL ALTITUDE FROM SEA LEVEL RATE
oF KNOTS FEET KNOTS oF
cLiMe DIST. TIME FUEL FUEL TIME DIST. CLIMB
3350 0 0 | 985(1) 310 SEA LEVEL 309 985(1) 0 0 3700
2920 8 1.5 1300 305 5,000 303 1280 1.4 8 3250
2480 19 3.5 1670 298 10,000 297 1580 3.1 17 2800
2100 32 5.7 | 2020 290 15,000 289 1890 5.1 28 2350
1700 47 8.3 2380 280 20,000 279 2200 7.4 42 1850
1290 69 11.6 2800 266 25,000 265 2550 10.2 80 1500
840 98 16.3 3280 250 30,000 250 2940 14.0 84 1110
[ 410 154 24.0 | 4060 235 35,000 235 | 3440 19.7 | 123 620
40,000
45,000
50,000
CONFIGURATION: 2 X 320 GAL WING TIP TANKS CONFIGURATION: 2 X 320 GAL WING TIP TANKS
WEIGHT: 44,300 POUNDS WEIGHT: 39, 800 POUNDS
APPROXIMATE APPROXIMATE
cas PRESSURE cas
u:'n FROM SEA LEVEL KNOTS AL;GETEUTDE KNOTS FROM SEA LEVEL l:;!
cLime DIST. TIME FUEL PUEL TIME DIST. CcLIMB
4100 0 0 985(1) 308 SEA LEVEL 307 985(1) 0 0 4640
3680 7 1.3 1250 302 5,000 301 1220 1.2 6 4120
3200 15 2.8 1500 296 10,000 295 1450 2.4 13 3620
21700 24 4,5 1780 288 15,000 287 1680 4.0 21 3110
2270 37 6.5 2050 278 20,000 2177 1930 5.7 32 2610
1820 52 8.9 | 2360 265 25,000 264 2190 7.8 46 2180
1390 12 12.0 | 2680 250 30,000 249 2460 10. 4 62 1690
880 102 16.4 | 3060 234 35,000 234 2760 13.8 86 1200
300 154 24,4 | 3860 213 40,000 211 3140 19.2 121 610
45,000
50, 000
REMARKS: RATE OF CLIMB: FEET PER MINUTE

CAS: CALIBRATED alrsPEeD KNOTS

FUEL GRADE: Jp-4

FUEL DENSITY: g 5 LB/GAL

Figure A-11
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STANDARD DAY
MODEL(S): B-57B B-57C ENGINE(S): (TWO) J65-W-5
CONFIGURATION: CLEAN CONFIGURATION:
WEIGHT: 30, 500 POUNDS WEIGHT:
APPROXIMATE APPROXIMATE
— CAS PEESSURE CAS
FROM SEA LEVEL ALTITUDE FROM SEA LEVEL RATE
oF RROES FEET of
cLiMs DIST. TIME FUEL FUEL TimE DIST. CLIME
8000 0 0 985 (1) 361 SEA LEVEL
7300 4 0.8 1140 350 5,000
6550 y 1.4 1310 336 10,000
5800 14 2.2 1460 320 15, 000
5050 20 3.1 1620 302 20,000
4300 28 4.2 1780 283 25,000
3560 36 5.5 1930 263 30,000
2800 47 Tl 2080 243 35, 000
2000 61 9.2 2260 217 40,000
1150 84 12.4 2470 194 45,000
350 129 19.3 2830 172 50,000
CONFIGURATION: CONFIGURATION:
WEIGHT: WEIGHT:
APPROXIMATE APPROXIMATE
cas PRESSURE cas
RATE FROM SEA LEVEL ALTITUDE PROM SEA LAVEL RATE
oF FEET oF
cLive DisT. TiNg FUEL PuEL TiME DIST. cLIMB
SEA LEVEL
5, 000
10,000
15,000
20, 000
25, 000
30, 000
35,000
40,000
45,000
50, 000
REMARKS: RATE OF CLIMB: FEET PER MINUTE
(1) ALLOWANCE FOR START ENGINES, TAXI, TAKE-OFF e
AND ACCELERATE-TO-CLIMB SPEED, putL: POUNDS
CAS: CALIBRATED AmSPEED KNOTS
(2) CLIMB AT RECOMMENDED CAS.
DATA AS OF: 1 OCTOBER 1953 FUEL GRADE: JP-4
DATA BASIS: ESTIMATES FUEL DENSITY: 6.5 LB/GAL

A-16
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STANDARD DAY
MODEL(S): B-5TB B-57C ENGINE(S): (TWO) J65-W-5
CONFIGURATION: CLEAN CONFIGURATION: CLEAN
WEIGHT: 48, 500 POUNDS WEIGHT: 44,000 POUNDS
APPROXIMATE APPROXIMATE
o | |
RATE FROM SEA LEVEL Al U FROM SEA LEVEL RATE
oF KNOTS FEET KNOTS eF
cLis DIsT. TimE PUEL FUEL TIME DIST. cLIMS
4950 0 0 985 (1)] 366 SEA LEVEL 365 985 (1) 0 5500
4400 6 1.1 1260 354 5,000 353 1220 0.9 6 4900
3850 15 2.3 1530 342 10,000 339 1460 2.0 13 4300
3350 24 29 1790 326 15,000 323 1700 3.8 21 3750
2800 a5 5. 4 2060 306 20,000 304 1940 4.1 31 3200
2300 48 7.2 2350 287 25,000 285 2180 6.4 42 2650
1750 66 9.7 2630 267 30,000 266 2440 8.5 57 2100
1100 89 13,1 2960 245 35,000 245 2720 11.3 6 1400
400 130 19.0 3480 221 40,000 220 3090 15.17 108 750
45,000
50,000
CONFIGURATION: CLEAN CONFIGURATION: CLEAN
WEIGHT: 39, 500 POUNDS WEIGHT: 35,000 POUNDS
APPROXIMATE APPROXIMATE
CAS PRESSURE cas
RATE FROM SEA LEVEL ALTITUDE FROM SEA LEVEL RATE
or KNOTS FEET KNOTS oF
cLive DIST. TME FUEL FUEL TIME DIST. cLs
6200 0 0 985 (1) 364 SEA LEVEL 363 985 (1) 0 e 7050
5500 5 0.8 1200 352 5,000 351 1170 0.8 5 6300
4850 11 1.8 1410 338 10,000 337 1360 1.6 10 5600
4250 19 2.9 1610 322 15,000 321 1540 2.5 16 4950
3650 217 2 1830 303 20, 000 302 1720 3.6 23 4300
3050 31 5.6 2040 284 25,000 283 1900 4.8 32 3650
2450 49 7.4 2260 265 30,000 264 2090 6.4 42 3000
1850 85 9.7 2490 24 35,000 244 2280 8.3 56 2250
1100 90 13,1 2780 219 40,000 218 2500 11.0 74 145(
350 147 20. 4 3260 195 45,000 194 2810 15.7 107 650
50, 000
REMARKS: RATE OF CLIMB: PEET PER MINUTE
ANCENA UThiLE:
(1) ALLOWANCE FOR START ENGINES, TAXI, TAKE-OFF :::: MINUTES :
AND ACCELERATE-TO-CLIMB SPEED, rueL: POUNDS
CAS: CALIBRATED ASPEED KNOTS
(2) CLIMB AT RECOMMENDED CAS.
DATA ASOF: 1 CCTOBER 1953 FUEL GRADE: JP-4
DATA BASIS: ESTIMATES FUEL DENSITY: 6,5 LB/GAL
Figure A-13
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Appendix | T.0. 1B-57C-1

STANDARD DAY
MODEL(S): B-57B B-37C ENGINE(S): (TWO) J65-W-5
CONFIGURATION: 2 X 320 GAL WING TIP TANKS CONFIGURATION: 2 X 320 GAL WING TIP TANKS
WEIGHT: 35, 300 POUNDS WEIGHT: 30, 800 POUNDS
APPROXIMATE APPROXIMATE
CAS PRESSURE CAS
RATE FROM SEA LEVEL ALTITUDE FROM SEA LEVEL RATE
= KNOTS FEET KNOTS e
cLINS DIST. TIME FUEL FUEL TIME DIST. CLIMB
| 6700 0 0 |o85(1) | 340 |  SEALEVEL 339 985 (1) 0 0 | 7760
_ 5910 5 0.8 1170 331 _3;000 | 330 1150 0.7 4 6950
5230 10 1.8 1370 320 10,000 319 1310 1.6 9 6150
4570 16 2.4 1560 307 15,000 308 1470 2.4 14 5400
3920 24 | 3.9 1760 292 20,000 291 1635 3.4 20 | 4680
3310 | 33 5.3 1950 276 25,000 275 1800 4.6 28 4000
F_z?oo 44 7.0 2150 258 30,000 258 1970 6.0 37 3335
2090 58 9.0 2370 238 35,000 238 2140 7.6 47 2620
1320 79 11.8 2600 214 40,000 213 2320 9.9 83 1820
800 114 16.1 | 2950 190 45,000 189 2550 | 13.3 88 | 1020
50,000 169 2870 21.1 137 260
CONFIGURATION: CONFIGURATION:
WEIGHT: WEIGHT:
APPROXIMATE APPROXIMATE
cas PRESSURE CAS
RATE FROM SEA LEVEL ALTITUDE FROM SEA LEVEL RATE
oF FEET oF
cLIMB DIST. TIME FUEL FUEL TIME DIST. CLIMB
SEA LEVEL
5, 000
10,000
15,000
20,000
25,000
30, 000
35,000
40, 000
45,000
50,000
REMARKS: RATE OF CLIMB: FEET PER MINUTE
pisTanceNaut, #iLes
(1) ALLOWANCE FOR START ENGINES, TAXI, TAKE-OFF TIME: MINUTES
AND ACCELERATE-TO-CLIMB SPEED. ruer: POUNDS
CAS: CALIBRATED alRsPEED KNOTS
(2) CLIMB AT RECOMMENDED CAS.
DATA AS OF: 1 OCTOBER 1953 FUEL GRADE: JP-4
DATA BASIS: ESTIMATES FUEL DENSITY:8.5 LB/GAL

Figure A-14
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T.0. 1B-57C-1

Appendix |

CLIMB CHART FOR MILITARY POWER

STANDARD DAY

MODEL(S): B-57TB B-37C

ENGINE(S): (TWO) J65-W-5

CONFIGURATION: 2 X 320 GAL WING TIP TANKS

CONFIGURATION: 2 X 320 GAL WING TIP TANKS

WEIGHT: 53,000 POUNDS WEIGHT: 48, 800 POUNDS
APPROXIMATE i BRESSURE o APPROXIMATE
lt::E FROM SEA LEVEL KNOTS AL; IETEUTDE KNOTS FROM SEA LEVEL l;:s
cLIMa DIsT. TIME FUEL FUEL TIME DIST. CLIMB
| 4250 0 0 |985 (1) | 345 REALEN L 344 985 (1) 0 0 | 4700
| 3750 I 1.2 | 1290 335 5,000 334 1260 1.1 7 4150
| 3250 | 15 2.8 1600 324 10,000 323 1550 2.5 14 3600
2750 217 4.4 1920 311 15,000 310 1830 4.0 24 3050
2250 39 6.5 2250 296 20,000 295 2120 Bl 36 | 2550 |
1760 56 9.2 2590 280 25,000 279 2430 8.0 49 2050
| 1280 78 12.2 2980 261 30,000 260 2760 10.6 68 1550
| 780 | 110 17.0 3470 240 35,000 240 3150 14.4 95 1050
100 189 28.8 4360 216 40,000 216 3750 21.5 145 350
45,000
i 50,000
CONFIGURATION: 2 X 320 GAL WING TIP TANKS CONFIGURATION: 2 X 320 GAL WING TIP TANKS
WEIGHT: 44,300 POUNDS WEIGHT: 39, 800 POUNDS
APPROXIMATE APPROXIMATE
caf PRESSURE cas
RATE FROM SEA LEVEL ALTITUDE FROM SEA LEVEL RATE
i KNOTS FEET KNOTS oF
cLiMe DIST. TIME FUEL FUEL TiME DIST. cLiME
| 5250 0 985 (1) 342 SEA LEVEL 341 985 (1) 0 5820
| 4600 1.0 1230 333 5,000 332 1200 0.9 6 5200
2000 | 13 2.2 | 1490 322 10,000 321 1430 | 2.0 12 | 4500
3500 22 3.5 1740 309 15,000 308 1650 3.1 19 3950
[ 2950 32 5.0 2000 294 20,000 293 1880 4.4 28 3350
:_240_0_ 43 6.9 2270 278 25,000 277 2110 6.0 38 2800
1850 60 9.2 2550 260 30, 000 259 2350 8.0 52 2250
| 1350 | 81 12.3 2860 239 35,000 239 2600 | 10.8 69 1700
| 650 119 17.3 3280 215 40,000 214 | 2910 14.3 98 980
45,000 191 3460 22.6 153 250
w 50, 000
REMARKS: RATE OF CLIMB: FEET PER MINUTE

AND ACCELERATE-TO-CLIMB SPEED.

DATA AS OF: 1 OCTOBER 1853
DATA BASIS: ESTIMATES

(2) CLIMB AT RECOMMENDED CAS.

(1) ALLOWANCE FOR START ENGINES, TAXI, TAKE-OFF

DISTANCE:Naut MILES

T
F

cas: caLraTeparspeep KNOTS

IME: MINUTES

veL: POUNDS/HR

FUEL GRADE:

FUEL DENSITY: 6.5 LB/GAL

IP-4

Figure A-15
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T.0. 1B-57C-1

STANDARD DAY
MODEL(S): B-57B  B-57C ONE ENGINE OPERATION ENGINE(S): (ONE) J65-W-5
CONFIGURATION: CLEAN CONFIGURATION:
WEIGHT: 30, 500 POUNDS WEIGHT:
APPROXIMATE APPROXIMATE
e PRESSURE cas
RATE FROM SEA LEVEL KNOTS ALTITUDE FROM SEA LEVEL RATE
ped FEET oF
éLIMB DIST. TIME FUEL FUEL TIME DIST. cLnE
2450 0 0 985 (1) | 234 SEA LEVEL
2100 9 2.2 1230 223 5,000
1750 18 4.8 |1400 213 10, 000
1400 33 8.0 1780 _ 208 15,000
1040 51 12.1 | 2100 198 20,000
700 16 17.6 | 2450 188 25,000
400 120 27.6 | 2990 178 30,000
35,000
40,000
45,000
50,000
CONFIGURATION: CONFIGURATION:
-1 WEIGHT: WEIGHT:
APPROXIMATE APPROXIMATE
s PRESSURE cas
RATE FROM SEA LEVEL ALTITUDE FROM SEA LEVEL RATE
oF FEET oF
cLiNe DIST. TIME FUEL FUEL TIME DIST. LB
SEA LEVEL _
5, 000 i
10,000
15,000
20,000
25,000
30, 000
35,000
40, 000
45, 000
50, 000
REMARKS: RATE OF CLIMB: FEET PER MINUTE
pistance: NA UllLes
(1) ALLOWANCE FOR START ENGINES, TAXI, TAKE-OFF TIME: MINUTES
AND ACCELERATE-TO-CLIMB SPEED. FueL: POUNDS
CAS: CALIBRATED alrsPEED KNOTS
(2) CLIMB AT RECOMMENDED CAS,
DATA AS OF: 1 OCTOBER 1953 FUEL GRADE: JP-4
DATA BASIS:  porraes mnc FUEL DENSITY: 6.5 LB/GAL

A-20
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T.0. 1B-57C-1 Appendix |

STANDARD DAY
MODEL(S): B-57B B-57C ONE ENGINE OPERATION ENGINE(S): (ONE) J65-W-5
CONFIGURATION: CLEAN CONFIGURATION: CLEAN
WEIGHT: 48, 500 POUNDS WEIGHT: 44,000 POUNDS
APPROXIMATE APPROXIMATE
cus ALTITUDE s
RATE FROM SEA LEVEL FROM SEA LEVEL RATE
or KNOTS “CEEET KNOTS i
CcLINS DIST. TiME FUEL FUEL TIME DIST. cLIME
1170 0 0 | 985y 246 SEA LEVEL 243 985 (1) 0 0 1400
900 21 4.8 1560 242 5,000 2317 1430 3.8 16 1130
860 48 11.1 | 21980 232 10,000 2217 1940 8.9 38 860
400 89 20.5 | 2080 226 15,000 223 2550 15.8 68 580
140 177 41,0 | 4460 2186 20,000 212 3390 27.2 122 300
25,000
30,000
35,000
40,000
45,000
50,000
CONFIGURATION: CLEAN CONFIGURATION: CLEAN
WEIGHT: 39,500 POUNDS WEIGHT: 35,000 POUNDS
APPROXIMATE APPROXIMATE
o ALTITUDE ot
RATE FROM SEA LEVEL FROM SEA LEVEL RATE
5 KNOTS FEET KNOTS oF
cLiMa DIST. Tng FUEL PUEL TIME DIST. cLIMg
1700 0 0 | e85y 240 SEA LEVEL 237 985 (1) 0 0 2050
1400 13 3.1 1340 232 5, 000 228 1280 2.5 11 1740
1100 30 7.1 | 1780 222 10, 000 218 1600 5.7 24 1400
800 53 12.4 2220 217 15,000 213 1960 9.8 41 1080
500 88 20.0 | 2800 207 20,000 203 2870 15.3 85 750
200 152 33.8 | 3630 197 25,000 193 2010 24.0 105 450
30, 000 183 3800 46.0 210 130
35,000
40,000
45,000
50,000
REMARKS: RATE OF CLI¥B: FEET PER MINUTE
(1) ALLOWANCE FOR START ENGINES, TAXI, TAKE-OFF it
AND ACCELERATE-TO-CLIMB SPEED. fueL. POUNDS
CAS: CALIBRATED amspeep  KNOTS
(2) CLIMB AT RECOMMENDED CAS.
DATA AS OF: 1 OCTOBER 1953 FUEL GRADE: Jp-4
DATA BASIS: ESTIMATES FUEL DENSITY: ¢ 5 .B/GAL

Figure A-17
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T.0. 1B-57C-1

MODEL B-57B B-57C

DESCENT CHART

STANDARD DAY
FUSELAGE AND WING BRAKES EXTENDED

IDLING POWER

ENGINE(5):(TWO) J65-W-5

CONFIGURATION: CLEAN

CONFIGURATION: CLEAN

WEIGHT: 35, 600 POUNDS WEIGHT: 30, 100 POUNDS
APPROXIMATE APPROXIMATE
= PRESSURE cis
RATE TO SEA LEVEL ALTITUDE TO SEA LEVEL RATE
oF KNOTS FEET KNOTS oF
DESCENT | DISTAMCE TIME FUEL FUEL TIME DISTANCE | DESCENT
50,000
4,200 34 4.8 105 200 45,000 200 91 4.2 29 4,500
5,150 26 3.7 21 220 40,000 220 8 3.2 22 5, 700
8,200 20 2.8 80 250 35,000 250 68 2.4 17 7,000
7,750 15 2.0 89 280 30,000 280 80 1.8 12 8, 800
9,700 | 11 1.5 57 810 25,000 310 49 1.2 | 11,200 |
12,300 7 1.0 48 345 20,000 345 39 .9 14, 400
15, 900 | 31 378 15,000 378 26 5 4 18, 900
20, 800 .4 17 415 10, 000 415 14 o3 2 24, 800
26,300 1 -2 451 5,000 451 5 1 1 31, 800
31, 800 0 0 490 SEA LEVEL 490 0 0 0 38, 000
CONFIGURATION: CONFIGURATION:
WEIGHT: WEIGHT:
APPROXIMATE APPROXIMATE
cas PRESSURE cis
RATE TO SEA LEVEL ALTITUDE TO SEA LEVEL RATE
OF FEET oF
DESCENT DISTANCE Ting FUEL FUEL Time DISTANCE DESCENT
50, 000
45,000
40,000
35,000
30,000
25,000
20,000 -
15, 000 ks |
10,000
5,000
SEA LEVEL

REMARKS:

DATA AS OF:15 DECEMBER 1953
DATA BASIS:ESTIMATES

(1) MAINTAIN IDLE POWER THROUGHOUT DESCENT,

(2) REFER TO MAXIMUM GLIDE CHART FOR OPTIMUM DESCENT
RANGE WITHOUT POWER, SPEED BRAKES RETRACTED.

RATE OF DES m!! MINUTE

DISTANCENaut MILES
TIME: MINUTES
FueL: POUNDS

CAS: CALIBRATED AIRSPEED KNOTS

FUEL GRADE: JP-4
FUEL DENSITY:5,5 LB/GAL

A-22
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T.0. 1B=57C-1 Appendix |

STANDARD DAY
P =g FUSELAGE AND WING BRAKES EXTENDED ENGINE(S): (TWO) J65-W-5
MODEL B-57B B-57C IDLING POWER (5):( )
CONFIGURATION: 2 X 320 GAL WING TIP TANKS CONFIGURATION: 2 X 320 GAL WING TIP TANKS
WEIGHT: 36,500 POUNDS WEIGHT: 31,000 POUNDS
APPROXIMATE APPROXIMATE
cAs PRESSURE cas
RATE TO SEA LEVEL ALTITUDE TO SEA LEVEL RATE
oF KNOTS FEET KNOTS OF
DESCENT | DISTAMCE TIME PUBL FUEL TIME DISTANCE | DESCEMT
50,000
4, 400 33 4.7 106 200 45,000 200 91 4.2 20 4,650
5,250 26 3.0 80 2120 40,000 220 78 3.2 22 5, 800
8,300 a0 a.8 80 250 35,000 250 68 2.4 18 7,150
7.800 14 2.1 70 280 30,000 280 80 1.8 12 8, 000
9, 850 10 1.4 59 310 25,000 310 50 1.2 9 11, 400
12, 700 T 1.0 41 346 20,000 345 39 .8 6 14,800
16, 400 ] .8 32 380 15,000 380 27 -5 4 19, 200
20, 900 3 .4 19 4185 10, 000 415 18 3 2 24,700
24, 300 1 .2 440 (1) 5,000 440 (1) = | 1 28, 600
25, 000 0 0 434 (1) SEA LEVEL 434 (1) 0 0 0 29, 700
CONFIGURATION: CONFIGURATION:
WEIGHT: WEIGHT:
APPROXIMATE APPROXIMATE
cAL PRESSURE Eas
RATE TO SEA LEVEL ALTITUDE TO SEA LEVEL RATE
oF FEET oF
DESCENMT DISTANCE TIME FUEL PUEL TiME DISTANCE DESCENT
50,000
45,000
40,000
35,000
30,000
25,000
20,000
15,000
10,000
5,000
SEA LEVEL
REMARKS: RATE OF FEET PER MINUTE
pisTance:Naut mues
(1) SPEED LIMITED BY PROVED LIMITS OF NORMAL CONTROL TIME: MINUTES
rueL: POUNDS
Cas: CALIBRATED alRsPeep KNOTS
(2) MAINTAIN [DLE POWER THROUGHOUT DESCENT.
(3) REFER TO MAXIMUM GLIDE CHART FOR OPTIMUM DESCENT RANGE
WITHOUT POWER, SPEED BRAKES RETRACTED.
DATA AS OF: 15 DECEMBER 1953 FUEL GRADE: JP-4
DATA BASIS: ESTIMATES FUEL DENSITY:g,5 LB/GAL
Figure A-19
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Appendix | T.0. 1B-57C-1
STANDARD DAY
MODEL B-57B B-57C ONE ENGINE OPERATION ENGINE(S): (ONE) J65-W-5
CONFIGURATION: CLEAN CONFIGURATION: CLEAN
WEIGHT: 35,6800 POUNDS WEIGHT: 30, 100 POUNDS
APPROXIMATE APPROXIMATE
PRESSURE e
RATE TO SEA LEVEL ALTITUDE TO SEA LEVEL RATE
oF KNOTS FEET KNOTS oF
DESCENT DISTAMCE TIME FUEL FUEL TIME DISTANCE DESCENWT
50, 000
45,000
40,000
35,000
9600 13 1.8 32 30,000 280 27 1.6 11 11, 500
11,200 10 1.3 217 25,000 310 23 1.1 8 13, 300
13, 900 7 .9 22 20, 000 345 18 .8 5 16, 400
17, 300 4 .6 14 15, 000 378 12 .5 3 20, 600
21, 600 3 .3 8 10, 000 415 1 .3 2 26, 000
27, 400 1 .1 3 5,000 451 2 1 1 33,100
34, 600 0 0 0 SEA LEVEL 490 ) 0 0 41, BOO
CONFIGURATION: CONFIGURATION:
WEIGHT: WEIGHT:
APPROXIMATE APPROXIMATE
PRESSURE o
RATE TO SEA LEVEL ALTITUDE TO $EA LEVEL RATE
oF FEET o¢
DESCENT DISTANCE TIME FUEL FUEL TIME BISTANCE DESCENT
50, 000
45,000
= 40,000
35,000
30,000
25, 000
20,000
15,000
10, 000
5, 000
SEA LEVEL
REMARKS: RATE OF r::'rTm BRUTE
(1) MAINTAIN IDLE POWER ON OPERATING ENGINE THROUGHOUT sl
DESCENT. rueL: POUNDS
(2) REFER TO MAXIMUM GLIDE CHART FOR OPTIMUM DESCENT RANGE CAk CaLmEres amwan ENOTS
WITHOUT POWER. SPEED BRAKES RETRACTED.
(3) SPEED SCHEDULE IS APPROXIMATELY M - .74
DATA AS OF: 1 OCTOBER 1953 FUEL GRADE: JP-4
DATA BASIS: ESTIMATES FUEL DENSITY: 6.5 LB/GA

A-24
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1B-57C-1

Appendix |

MODEL (S): B-57B B-57C

LANDING DISTANCE - FEET

STANDARD DAY

ENGINE (S)(TWO) J65-W-5

., 508 1 oS YeH 60 DEGREE FLAPS - HARD SURFACE - NO WIND

WEIGHT POWER | POWER | AT SEA LEVEL AT 2000 FT AT 4000 FT AT 6000 FT
=8 OFF ON GROUND CLEAR GROUND CLEAR GROUND CLEAR GROUND CLEAR

ROLL 58" ROLL 50" ROLL 50" ROLL 50"
50, 000 143 143 2180 | 4250 | 2310 | 4500 | 2460 | 4760 | 2620 | 5030
40,000 128 128 1750 | 3580 1850 | 3800 1970 | 4030 | 2100 [ a250
30, 000 111 111 1310 2830 1400 3110 1490 3300 1570 3470
26, 000 103 103 1140 2670 1220 2840 1300 3010 1370 3170
REMARKS:

(a) DATA BASED ON LANDING WITH SPEED BRAKES RETRACTED.

(b) FOR LANDING WITH SPEED BRAKES EXTENDED, REDUCE THESE DISTANCES BY 5%,

(c) THESE LANDING DISTANCES AND APPROACH SPEEDS ARE PART OF NORMAL LANDING

DATA AS OF:
DATA BASIS:

1 OCTOBER 1953
ESTIMATES

PROCEDURE. OPTIMUM LANDING TECHNIQUE RESULTS IN SHORTER DISTANCES.

CAS: CALIBRATED AIRSPEED

Figure A-21
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1.0. 1B-57C-1

MAXIMUM ENDURANCE

STANDARD DAY

MODEL (5): B-57B B-57C ENGINE(S): (TWO) J65-W-5
CONFIGURATION: CLEAN CONFIGURATION:
WEIGHT: 30, 500 POUNDS WEIGHT:
P
APPROXIMATE o PRESSURE s APPROXIMATE
ALTITUDE
LB /mR. RPN KNOTS FEET SRPH /HR,
3240 Tl 150 SEA LEVEL
2920 72 150 5,000
2650 73 150 10, 000
2450 74 150 15,000
2280 75 150 20, 000
2150 77 151 25,000
2070 78 153 30,000
2020 a1 156 35,000
2110 84 180 40, 000
2200 89 163 45,000
2280 95 167 50, 000
CONFIGURATION: CONFIGURATION:
WEIGHT: WEIGHT:
APPROXIMATE APPROXIMATE
oy PRESSURE S
ALTITUDE
/MR =RPM FEET SRPY JHR.
SEA LEVEL
5,000
10,000
15,000
20, 000 )
25,000
30,000
35,000
40,000
45,000
50, 000
REMARKS: CAS - CALIBRATED AIRSPEEDKN,

DATA BASIS:

DATA AS OF: 1 OCTOBER 1953
ESTIMATES

LE/MR. - FUEL CONSUMPTION

FUEL GRADE: JP-4
FUEL DENSITY: 6.5 LB/GAL

A-26
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T.0. 1B-57C-1

Appendix |

MAXIMUM ENDURANCE

MODEL (5): B-57B B-57C

STANDARD DAY

ENGINE(S):(TWO) 165-W-5

CONFIGURATION: CLEAN

CONFIGURATION: CLEAN

WEIGHT 48,500 POUNDS WEIGHT: 44,000 POUNDS
APPROXIMATE w PRESSURE e APPROXIMATE
ALTITUDE
LB /ue. ZRPM KNOTS FEET KNOTS SRPM LB /ur.
4200 6 188 SEA LEVEL 180 4 3800
3910 (k] 188 5,000 180 76 3650
3700 79 188 10, 000 180 78 3420
3530 80 188 15,000 180 79 3260
3400 82 188 20,000 180 80 3130
3350 84 190 25,000 182 82 3070
3350 88 193 30,000 184 84 3030
3450 90 198 35,000 187 88 3030
40,000 192 92 3200
45,000
50, 000
CONFIGURATION: CLEAN CONFIGURATION: CLEAN
WEIGHT: 39,500 POUNDS WEIGHT: 35,000 POUNDS
APPROXIMATE - PRESSURE " APPROXIMATE
ALTITUDE
LB mn. SRPM KNOTS FEET KNOTS SRPM LB /Hr.
3700 3 171 SEA LEVEL 160 72 3460
3400 7% 171 5,000 160 73 3150
3160 78 171 10,000 160 74 2900
3000 i 171 15,000 160 78 2710
2850 79 171 20,000 160 77 2570
2750 80 172 25,000 162 79 2460
2700 82 174 30,000 164 80 2400
2660 85 177 35,000 167 83 2350
2810 80 182 40,000 170 87 2460
2960 96 190 45,000 174 92 2600
50,000
REMARKS: CAS - CALIBRATED AlRsPEEDKN,

DATA AS OF: 1 OCTOBER 1953

DATA BASIS:

ESTIMATES

B/ug. - PUEL consumPTION

FUEL GRADE: Jp-4
FUEL DENSITY: g5 LB/GAL

Figure A-23
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T.0. 1B-57C-1

MAXIMUM ENDURANCE

STANDARD DAY

MODEL (5): B-57B B-37C

ENGINE(S): (TWO) J65-W-5

CONFIGURATION: 2 X 320 GAL WING TIP TANKS

CONFIGURATION: 2 X 320 GAL WING TIP TANKS

DATA BASIS: E5

DATA AS OF: 1 OCTOBER 1953
TIMATES

WEIGHT: 35,300 POUNDS WEIGHT: 30, 800 POUNDS
PPROXIMATE
APPROXIMATE 3 SHESSUBE - APPR
ALTITUDE
LB /mn. =t KNOTS FEET KNOTS saii LB
3470 72 156 SEA LEVEL 145 71 3280
3180 73 156 5,000 145 71 2930
2030 5 156 10, 000 145 73 2670
2740 76 156 15,000 145 T4 2480
2620 78 158 20,000 145 6 2340
2500 79 158 25,000 150 i 2230
2450 81 160 30,000 150 79 2140
2440 84 163 35,000 150 81 2080
2580 88 166 40, 000 155 85 2180
2720 94 170 45,000 160 91 2300
50, 000
CONFIGURATION: CONFIGURATION:
WEIGHT: WEIGHT:
PP PP
APPROXIMATE i . P APPROXIMATE
ALTITUDE
/MR. nPM FEET =RPY /HR.
SEA LEVEL
5,000
10,000
15,000
20,000
25,000
30,000
35,000
40,000
45,000
50, 000
REMARKS: CAS - CALIBRATED AIRSPEEDEN

LB/MR. - FUEL CONSUMPTION

FUEL GRADE: JP-4
FUEL DENSITY: 6.5 LB/GAL

A-28
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MODEL (S): B-5TB B-3°C

MAXIMUM ENDURANCE

STANDARD DAY

ENGINE(S): (TWO) J65-W-5

CONFIGURATION: 2 X 320 GAL WING TIP TANKS
WEIGHT:

CONFIGURATION: 2 X 320 GAL WING TIP TANKS

DATA AS OF: 1 OCTOBER 1953
DATA BASIS:  psTIMATES

53,000 POUNDS WEIGHT: 48, 800 POUNDS
P M APPROXIMATE
APPROXIMATE r PRESSURE -
ALTITUDE
LB /MR, “RAPM B.NOTS FEET KNOTS ERPM LB/"“_
4440 77 194 SEA LEVEL 185 76 4190
4200 78 194 5,000 185 71 3960
4010 80 194 10, 000 185 79 3150
3880 82 194 15,000 185 81 3610
3800 B4 195 20, 000 187 83 3500
3780 36 195 25,000 187 85 3480
3830 89 198 30,000 190 87 3490
3540 02 202 35,000 193 91 3560
40, 000
45,000
50, 000
CONFIGURATION: 2 X 320 GAL WING TIP TANKS CONFIGURATION: 2 X 320 GAL WING TIP TANKS
WEIGHT: 44,300 POUNDS WEIGHT: 39, 800 POUNDS
APPROXIMATE
- PRESSURE e APPROXIMATE
ALTITUDE
LB /mr. KRPM KNOTS FEET KNOTS p— LB/Hr.
3940 75 176 SEA LEVEL 166 4 3700
3700 ki 176 5,000 166 5 3440
3470 78 176 10,000 166 77 3200
| 3300 79 176 15,000 166 78 3020
3200 81 178 20,000 169 79 2900
3140 83 178 25,000 169 81 2820
3120 85 180 30,000 171 83 2780
3180 88 184 35,000 174 86 2800
| 3340 94 188 40,000 177 91 2060
45,000 =
50, 000
REMARKS: CAS - CALIBRATED AIRSPEEDK N,

LB /MR. - FUEL CONSUMPTION

FUEL GRADE: JP-4
FUEL DENSITY:6.5 LB/GAL

Figure A-25
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Appendix | T.0. 1B=57C-1

MAXIMUM ENDURANCE

STANDARD DAY
MODEL (5):: B-57B B-57C ONE ENGINE OPERATION

ENGINE(5): (ONE) J65-W-5

CONFIGURATION: CLEAN CONFIGURATION:
WEIGHT: 30, 500 POUNDS WEIGHT:

APPROXIMATE PRESSURE

S ALTITUDE 2
LB /. ZRPM FEET

APPROXIMATE

BRPH JHR.

2600 B0 142 SEA LEVEL

2370 81 148 5,000

2200 82 151 10, 000

2130 83 154 15,000

2120 86 154 20, 000

2230 89 154 25, 000

30,000

35,000

40, 000

45,000

50, 000

CONFIGURATION: CONFIGURATION:
WEIGHT: WEIGHT:

APPROXIMATE PRESSURE

e ALTITUDE B
/MR, KSRPK FEET

APPROXIMATE

RRPM /HR.

SEA LEVEL

5,000

10,000

15,000

20,000

25,000

30, 000

35,000

40,000

45,000

50,000

REMARKS:

DATA AS OF: 1 OCTOBER 1953
DATA BASIS: ESTIMATES

CAS - cALIBRATED AlrsPEED KN
LB /ue, - PUEL CONSUMPTION

FUEL GRADE: JP-4
FUEL DENSITY: 6.5 LB/GAL

Figure A-26
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STANDARD DAY
MODEL (5): B-57B  B-57C N ENGINE(S): (ONE) J65-W-5
CONF!GURAT]UN CLEAN CONF!GURATION CLEAN
EIGHT 48,500 POUNDS WE 44, 000 POUNDS
PROXIMATE
APPROXIMATE " PRESSURE - AP T
ALTITUDE
LB /. “RPM KNOTS FEET KNOTS SRPM LB /ue.
3800 88 184 SEA LEVEL 174 86 3500
3830 80 188 5,000 177 88 3320
3540 92 190 10, 000 180 89 3200
1550 83 191 15, 000 181 81 3180
20, 000 182 82 3300
25,000
30, 000
35, 000
40, 000
45,000
50, 000
CONFIGURATION: CLEAN courlsumnon- CLEAN
WEIGHT: 39, 500 POUNDS WEIGHT: 35,000 POUNDS
PPROX
APPROXIMATE L2 PRESSINE - APPROXIMATE
ALTITUDE
LB mnr. “RPM KNOTS FEET KNOTS SRPM LB/un.
3200 84 163 SEA LEVEL 153 82 2880
3020 85 168 5,000 158 83 2690
2000 87 171 10,000 161 84 2650
| 2840 88 172 15,000 163 86 2460
2870 90 173 20,000 163 88 2500
3050 93 173 25,000 164 91 2630
30,000
35,000
40, 000
45,000
50, 000 :
REMARKS: CAS - CALIBRATED AIRSPEEDEN
ARRS L B/MR. - PUEL COMSUMPTION
DATA AS OF: 1 OCTOBER 1053 FUEL GRADE: IP-4
DATA BASIS:  pcrpsmrs FUEL DENSITY: 6.5 LB/GAL
Figure A-27
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MODEL: B-578B

COMBAT ALLOWANCE CHART

CLEAN CONFIGURATION
STANDARD DAY

ENGINES (TWQ) JB5-W-5

FUEL REQUIRED - POUNDS PER MINUTE

AT
ALTITUDE
FEET 96.5 % RPM 100% RPM FOR LEVEL FLIGHT
NORMAL POWER MILITARY POWER AT PROVED LIMIT OF
MAXIMUM CONTINUOUS 30 MINUTE LIMIT NORMAL CONTROL
SEA LEVEL - = — 210
5,000 S — 1= 182
10,000  — — 63
15,000 —_ L 57
20,000 150 169
25,000 124 143
30,000 104 111
35,000 91 98
40,000 65 78
4 5,000
REMARKS:
CLEAN. GROSS WEIGHT = 42,000 LB.
DATA AS OF - | OCTOBER 1953 FUEL GRADE JP-4
DATA BASIS ESTIMATES FUEL DENSITY: 6.5 LB./GAL.

A-32
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STANDARD DAY
MODEL(S): B-57B B-57C ENGINE(S): (TWO) J65-W-5
CONFIGURATION: CLEAN CONFIGURATION:
WEIGHT: 30, 500 POUNDS WEIGHT:
APPROXIMATE APPROXIMATE
S PRESSURE i
RS TAS i SRPM AL;.[ETEL"rDE ZRPM -~ vAS -
KNOTS KNOTS
12,570 495 x 495 x 94 SEA LEVEL
10, 700 496 x 485 x 93 5,000
— .._'_ S e AT
9,610 | 499x 438 x 93 10, 000
9,140 | 504x 413 x 94 15,000
| 8,770 501 380 985 20,000
| 7,520 492 344 96.5 25,000
| 6,350 | 482 310 96.5 30,000
5,320 471 279 96.5 35, 000
4,170 464 244 96.5 40, 000
3, 200 452 211 96.5 45, 000
50,000
CONFIGURATION: CONFIGURATION:
WEIGHT: WEIGHT:
PRO
APPROXIMATE PRESSIRE APPROXIMATE
- =AH Cas SRPM J\L;IIETEl!rDE KRPM cis a3 =
£ SEA LEVEL
5,000
10,000
) 15,000 4
20,000
- ! 25,000
E= -~ || p—
30,000
] . 35,000
40,000
45,000
50, 000
REMARKS: CAS - caLIBRATED alrsPeep KNOTS
TAS - TRUE AIRSPEED 3
(x) PROVED LIMITS OF NORMAL CONTROL. LB /R - FUEL cmw_ﬁo%QIb__
(COMPRESSIBILITY, BUFFET AND/OR PITCH CHANGE).
DATA AS OF: 1 OCTOBER 1953 FUEL GRADE: JP-4
DATA BASIS: ESTIMATES FUEL DENSITY: 6.5 LB, GAL

i Figure A-29
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STANDARD DAY
MODEL(S): B-57B B-57( ENGINE(S): (TWO) J65-W-5
CONFIGURATION: CLEAN CONFIGURATION: CLEAN
WEIGHT: 48, 500 POUNDS WEIGHT: 44,000 POUNDS
APPROXIMATE PRESSURE APPROXIMATE
ALTITUDE ZRPM
Le' HR Tas Cas — FEET Cas TAS LB /M8
KNOTS KNOTS KNOTS KNOTS
12, 780 495 495 x 94 SEA LEVEL 94 495 x 495 x 12, 700
11, 000 496 x | 465 x 83.5 | 5,000 93.5 465 x 496 x | 10,950
9,950 499 x | 438 x | 93.5 10,000 83.5 438 x 499 X 9, 820
9,700 504 413 x 95,5 15,000 95 413 x 504 X 9,530
8, 750 497 378 96.5 20,000 | 96.5 379 | 408 8,750
7, 400 465 339 96.5 25,000 96.5 341 ] 487 | 7,500
8, 300 473 304 96.5 30,000 | 96.5 | 306 476 8, 300
5,250 457 269 96.5 35,000 96.5 272 462 5,250
40,000 96.5 232 444 4, 000
45,000
= 50,000
CONFIGURATION: CLEAN CONFIGURATION: CLEAN
WEIGHT: 39, 500 POUNDS WEIGHT: 35,000 POUNDS
APPROXIMATE
APPROXIMATE PRESSURE
LRP
L8/HR Tas i SRPM J\L;IETEUTDE M o % T
KNOTS | KNOTS KNOTS KNOTS
12, 620 495 x | 495 x 94 SEA LEVEL 94 495 X 495 x |12,800
10, 860 406 x | 485 x 93 5,000 93 465 X 496 X 10, 750
9, 720 499 x | 438 x 93 10,000 93 438 x 409 X 9 840 |
9,360 504 x | 413 x 94.5 15,000 94.5 413 x | 504 x 9,220
8,740 499 380 96.5 20,000 _ 96.5 380 500 8, 750
7,500 489 343 96.5 25,000 96.5 343 490 1,500
6, 300 478 308 96.5 30,000 96.5 310 480 6,320
250 466 274 96,5 35,000 96.5 278 469 5, 280
4,000 452 238 96.5 40,000 96.5 | 241 459 | 4,120
i 45,000 96.5 207 444 3,200
] 50, 000
: CAS - CALIBRATED alRsPEED KNOTS
REMARKS: TAS - TRUE Alrspeep _KNOTS
(x) PROVED LIMITS OF NORMAL CONTROL LBHR - FUEL CONSUNMPTION
(COMPRESSIBILITY, BUFFET AND/OR PITCH CHANGE).
DATA AS OF: 1 OCTOBER 1953 FUEL GRADE: JP-4
DATA BASIS:ESTIMATES FUEL DENSITY:6.5 LB/GAL

Figure A-30
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MAXIMUM CONTINUOUS POWER SUMMARY

STANDARD DAY
MODEL : B-57B

B-57C

(TWO)
ENGINE(S): J65-W-5

CONFIGURATION: 2 X 320 GAL WING TIP TANKS

CONFIGURATION: 2 X 320 GAL WING TIP TANKS

(1) SPEED LIMITED BY PROVED LIMITS OF NORMAL CONTROL

(.75 M ABOVE 8, 000 FEET ALTITUDE).

DATA AS OF: 15 DECEMBER 1953

DATA BASIS:

ESTIMATES

WEIGHT: 35,300 POUNDS WEIGHT: 30, 800 POUNDS
APPROXIMATE PRESSTRE APPROXIMATE
Le/HR ks Xe KRPM AL;IETEUTDE ZRPM v TAs i
ENOTS | KNOTS KNOTS KNOTS
10,100 434 434 81 SEA LEVEL 91 434 434 10, 100
10, 100 468 438 93 5,000 93 438 468 10, 100
| 5,300 = 430 02 10, 000 92 420 477 9, 300
7,500 470 384 81 15,000 91 384 470 7, 400
8, 000 460 348 80 20,000 90 348 460 5,900
5,000 450 313 89 25,000 88 313 450 4, 800
4,200 441 281 89 30, 000 88 281 441 4,000
3,500 431 251 88 35,000 87 251 431 3,300
3,100 430 225 91 40,000 89 225 430 2, 800
45,000 93 200 430 2, 700
50,000
Egrﬁﬁ:sunnlm Eg:ﬂgynulou:
APPROXIMATE PRESSURE APPROXIMATE
G TaS ca SRPM ALPETEUTDE KRPM s g .
SEA LEVEL
5,000
10,000
15,000
20,000
25,000
30,000
35,000
40,000
45,000
50,000
REMARKS: CAS - CALIBRATED AIRSPEED KH!II‘S

TAS - TRUE AIRSPEED
/HR - PUEL CONSUMPTION

FUEL GRADE: ITP-4
FUEL DENSITY: 8,5 LB/GAL

Figure A-31
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MAXIMUM CONTINUOUS POWER SUMMARY
STANDARD DAY
MODEL : B-57B B-57C ENGINE(S):(TWO) J65-W-5
52:‘{;}?}’“"0"' ?;31,;0%%0 %Uw TIP TANKS Egrsﬁﬁymﬂom ia )’(8:3200 PGOA&.NIE WING TIP TANKS
APPROXIMATE PRESSIRE APPROXIMATE
. Fis & SRPM AL;IETEUTDE ERPM - 150, —
KNOTS | KNOTS KNOTS | KNOTS
10, 500 434 434 92 SEA LEVEL 91 434 434 10, 300
10, 400 468 438 93 5,000 93 438 468 10, 300
ﬁ__g, 300 477 420 g2 10,000 82 420 471 9. 300
7, 900 470 384 92 15,000 92 384 470 7,700
6, 300 460 348 91 20, 000 91 348 460 8, 300
5,500 450 313 90 25,000 90 313 450 5, 400
4,850 441 281 92 30,000 92 281 441 4, 850
4,600 431 251 94 35,000 93 251 431 4, 500
40, 000
45,000
50, 000
CONFIGURATION: 2 X 320 GAL WING TIP TANKS CONFIGURATION: 2 X 320 CAL WING TIP TANKS
WEIGHT: 44,300 POUNDS WEIGHT: 39, 800 POUNDS
APPROXIMATE PRESSURE APPROXIMATE
o e cas *RPM AL‘II:‘:ETEUTDE KRPH i 53 o
KNOTS | KNOTS KNOTS KNOTS
10, 300 434 434 91 SEA LEVEL 81 434 434 10, 200
10,300 468 438 93 5,000 93 438 468 10, 200
9,300 411 420 92 10,000 92 420 477 9, 300
7,600 470 384 91 15,000 91 384 470 7,800
8, 300 480 348 91 20,000 00 348 460 | 8,000
5, 400 450 313 90 25,000 89 313 450 5,200
4,800 441 281 91 30,000 90 281 441 4, 400
4, 000 431 251 92 35,000 90 251 431 3, 750
3, 900 430 225 96 40,000 93 225 430 3,500
45,000
50, 000
REMARKS: CAS - caLisraTED amsPeep KNOTS
TAS - TRUE AlrsPeep _ENOTS
(1) SPEED LIMITED BY PROVED LIMITS OF NORMAL CONTROL LB /4R - FUEL CONSUNPTION
(.75 M ABOVE 8, 000 FEET ALTITUDE).
DATA AS OF: 15 DECEMBER 1953 FUEL GRADE: JP-4
DATA BASIS: ESTIMATES FUEL DENSITY: g 5 LB/GAL
Figure A-32
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STANDARD DAY
MODEL(S): B-57B B-57C ENGINE(S): (ONE) J65-W-5
CONFIGURATION: CLEAN CONFIGURATION:
WEIGHT: 30, 500 POUNDS WEIGHT:
APPROXIMATE PRESSURE APPROXIMATE
\WHR Tai chi SAPM AL'T__IETEI.;DE TRPM ke 4 —
KNOTS KNOTS
6650 355 355 96.5 SEA LEVEL
5040 362 337 96.5 5,000
5230 362 317 96.5 10,000
4550 igs 208 96.5 15,000
3800 365 272 98,5 20,000
3250 362 247 96.5 25, 000
30, 000
35,000
40,000
45,000
50, 000
CONFIGURATION: CONFIGURATION:
WEIGHT: WEIGHT:
APPROXIMATE PRESSURE APPROXIMATE
o TAS cas AP A.L;IETEI.I]I_JE BRPM Ead Tas -
SEA LEVEL
5,000
10,000
15,000
20, 000
25,000
30,000
35,000
40,000
45,000
50, 000
REMARKS: CAs - caLIBRATED amspeep KNOTS
vas - TRue amspeep KNOTS
LB /MR - PUEL cONSUMPTION
DATA AS OF: 1 OCTOBER 1953 FUEL GRADE: JP-4
DATA BASIS: ESTIMATES FUEL DENSITY: 6.5 LB /GAL
Figure A-33
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MODEL(S): B-57B B-57C

MAXIMUM CONTINUOUS POWER SUMMARY

STANDARD DAY
ENGINE(S): (ONE) 166-W-5

CONFIGURATION: CLEAN
WEIGHT:

sngIGURATION: CLEAN

A-38

48,500 POUNDS GHT: 44,000 POUNDS
APPROXIMATE FEE?%BSE APPROXIMATE
Pl ALT SRPM
Ls/HR Tas CAS s FEET oo Vo LB/k
KNOTS KNOTS KNOTS KNOTS
6550 344 343 96.5 SEA LEVEL 6.5 347 347 6630
5860 343 318 96.5 5,000 96.5 323 348 5880 '
5130 335 201 98. 5 10,000 96.5 302 348 5150
15,000 96.5 277 348 4410
20, 000
25,000
30,000
35,000
40,000
45,000
50,000
CONFIGURATION: CLEAN CONFIGURATION: CLEAN
WEIGHT: 39,500 POUNDS WEIGHT: 35,000 POUNDS
APPROXIMATE PRESSURE APPROXIMATE
s o - aaPM AL;IETEI.;DE KRPM e i LB /e
KNOTS | KNOTS KNOTS KNOTS
8650 350 350 96.5 SEA LEVEL 96.5 354 353 8650
5000 353 328 96.5 5,000 96.5 333 358 5010
5170 353 308 96.5 10,000 96.5 313 358 5200
4500 353 288 96.5 15,000 98,5 202 360 4500
20,000 86.5 266 355 3860
25,000
30,000
35,000
40,000
45,000
50,000
REMARKS: CAS - CALIBRATED ARSPEED KNOTS
TAS - TRUE AIRSPEED .
LBMR - FUEL CONSUMPTION
DATA AS OF: 1 OCTOBER 1953 FUEL GRADE: TP-4
DATA BASIS: ESTIMATES FUEL DENSITY: 6.5 LB/GAL
Figure A-34
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MAXIMUM RANGE SUMMARY

MODEL(S) B-57B B-57C

STANDARD DAY
ZERO WIND

ENGINE(S): (TWO) J65-W-5

CONFIGURATION. CLEAN

CONFIGURATION:

WEIGHT: 30, 500 POUNDS WEIGHT:
APPROXIMATE APPROXIMATE
— cid PRESSURE N
o, ALTITUDE el
RPN u LB KNOTS FEET My IRPM

78 .0600 .41 272 SEA LEVEL
79 .0705 .43 261 5,000
79 . 0815 .46 251 10,000
80 . 0923 .48 243 15, 000
80 . 1044 .52 239 20,000
81 .1185 .58 238 25,000
82 1358 83 235 30, 000
83 . 1541 .68 227 35,000
85 . 1694 i 215 40,000
90 1767 74 194 45,000
50, 000
CONFIGURATION. CONFIGURATION:
WEIGHT: WEIGHT:
APPROXIWATE APPROXIMATE
i i PRESSURE e
o ALTITUDE S
SmPm M FEET ML TRPM
SEA LEVEL
5, 000
10, 000
15,000
20, 000
25,000
30,000
35,000
40, 000
45,000
50,000
REMARKS: CAS - CALIBRATED AIRSPEED
wiB- NAUT wiesPer POUN
DATA AS OF: 1 OCTOBER 1953 FUEL GRADE: JP-4
DATA BASIS: LsTIMATES FUEL DENSITY: 6.5 LB/GAL
Figure A-G9
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MAXIMUM RANGE SUMMARY
STANDARD DAY
MODEL(S) B~57B ZERO WIND ENGINE(S): (TWO) J65-W-5
CONFIGURATION. CLEAN CONFIGURATION: CLEAN
WEIGHT: 48,500 POUNDS WEIGHT: 44,000 POUNDS
APPROXIMATE L o SR URE - ) APPROXIMATE
%RPM u/ LB . KNOTS AL;'IETEUTDE KNOTS - w LB *RPH
82 . 0539 .45 298 SEA LEVEL 293 .44 . 0556 81
82 .0611 .49 299 5,000 290 .48 .0633 81
83 . 0685 .54 299 10,000 287 .52 .0714 82
85 . 0767 .59 298 15,000 286 .56 , 0798 83
| 86 . 0852 .64 296 20, 000 264 - 62 . 0890 84
87 . 0960 .68 283 25,000 2717 .87 . 1010 85
88 . 1057 .71 266 30,000 262 .70 .1130 86
90 1116 .73 244 35,000 244 .73 L1212 88
40, 000 221 .74 . 1250 93
45,000
50, 000
CONFIGURATION. CLEAN CONFIGURATION: CLEAN
WEIGHT: 39, 500 POUNDS WEIGHT: 35,000 POUNDS
APPROXIMATE e s SRS = b APPROXIMATE
p— m/ LB - 0TS AL;EETEUP = KNOTS i W/ LB SRPM
80 . 0570 .43 266 SEA LEVEL 279 .42 . 0586 79
81 . 0656 .46 280 5,000 271 .45 . 0879 80
81 . 0745 .50 2175 10, 000 263 .47 , 0778 80
| 82 . 0836 .54 272 15,000 259 .51 81
83 . 0938 59 270 20,000 255 56 0986 81
84 . 1063 .64 267 25,000 254 .61 . 1117 82
85 .1200 .68 256 30,000 247 .66 . 1272 83
86 . 1320 T8 241 35,000 235 .70 . 1429 84
90 . 1380 .74 220 40, 000 220 .4 21532 88
43,000 195 .74 1560 93
50, 000
[~ REMARKS: CAS - CALIBRATED AIRSPEERKNOTS
W/ LB _NAUT migs per POUD
DATA AS OF: 1 OCTOBER 1953 FUEL GRADE: JP-4
DATA BASIS: psTIMATES FUEL DENSITY:6.5 LB/GAL
Figure A-70

A-74



T.0. 1B-57C-1

Appendix |

MAXIMUM RANGE SUMMARY

STANDARD DAY

MODEL(S) B-57B

ZERO WIND

ENGINE(S): (TWO) J65-W-5

CONFIGURATION. 2 X 320 GAL WING TIP TANKS

CONFIGURATION: 2 X 320 GAL WING TIP TANKS

WEIGHT: 35, 300 POUNDS WEIGHT: 30, 800 POUNDS
APPROXIMATE - ] PeEScoE ! o APPROXIMATE
SRPK u/LB Na, KNOTS ALE;TEUTDE KNOTS s u/LB ——
79 . 0569 .41 268 SEA LEVEL 261 .39 . 0583 Tt
80 § . 0653 . 44 264 5,000. 254 . 42 . 0678 78
30 0743 47 259 10,000 247 45 0777 79
81 0842 51 254 15, 000 241 .48 . 0882 79
82 0947 .99 3;1 20,000 236 « 52 . 1003 80
3 1068 .60 246 25,000 232 . b6 - 1135 81
84 ey . 1210 ‘]-} 240 30,000 226 .61 . 1290 82
85 1358 69 230 35,000 222 .67 . 1463 83
) 1454 73 219 40, 000 214 .72 . 1605 817
45, 000 193 13 . 1672 92
4 50, 000
CONFIGURATION. CONFIGURATION:
WEIGHT: WEIGHT:
APPROXIMATE iy a AL = o, APPROXIMATE
s = NO. AL;:ETEUTDE NO. - Eeu
SEA LEVEL
5, 000
10, 000
15,000
20, 000
25,000
30,000
35,000
40, 000
45,000
50,000
REMARKS: CAS - CALIBRATED AIRSPEED
m/LB_NAUT mies PErRPOUN.
DATA AS OF: 1 OCTOBER 1953 FUEL GRADE: JP-4
DATA BASIS: ESTIMATES FUEL DENSITY: 6.5 LB/GAL
Figure A-71

A-75
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MAXIMUM RANGE SUMMARY

MODEL(S) B-57B B-57C

STANDARD DAY

ZERO WIND

ENGINE(S): (TWO) J65-W-5

CONFIGURATION. 2 X 320 GAL WING TIP TANKS

CONFIGURATWN 2 X 320 GAL WING TIP TANKS
EIGHT:

WEIGHT: 53, 000 POUNDS 48, 800 POUNDS
APPROXIMATE APPROXIMATE
MACH cas PRESSURE cas MACH
\O. ALTITUDE NO.
SRPM u/ LB KNOTS FEET KNOTS uy LB ZRPH
82 .0511 .44 293 SEA LEVEL 288 .44 . 0521 82
83 . 0578 .49 297 5,000 291 -48 . 0589 83
84 . 0647 .54 298 10,000 292 .53 . 0860 84
86 .0719 .59 296 15,000 291 .58 . 0734 gnn [
87 . 0804 . 83 290 20, 000 285 .62 . 0821 B7
88 . 0904 .67 279 25,000 2717 .87 .0818 &8
89 . 0985 .M 265 30,000 265 | . 1002 89
91 . 1041 13 245 35,000 245 .13 . 1057 91
- 40, 000 -
45,000
50, 000

CONFIGURATION. 2 X
WEIGHT:

320 GAL WING TIP TANKS

CONFIGURATION: 2 X 320 GAL WING TIP TANKS

A-76

44,300 POUNDS WEIGHT: 39, 800 POUNDS
APPROXIMATE PRESSURE APPROXIMATE
MaCH
54 A8 ALTITUDE e o
"RPH WLE 3 KNOTS FEET KNOTS w/ LB FRPM
81 . 0539 .43 282 SEA LEVEL 276 .42 . 0554 80
82 . 06086 .47 282 5, 000 274 .45 . 0628 81
83 . 0885 .51 282 10, 000 270 .49 . 0712 82
84 . 0766 .55 2179 15,000 267 .53 . 0802 83
85 . 08680 .60 275 20,000 264 .58 . 0904 84
86 . 0068 .85 268 25,000 259 .63 .1019 85
B8 . 1064 .69 258 30,000 250 .67 . 1134 B6
89 . 1150 ] 243 35,000 236 .Tl . 1252 B7
94 . 1199 T4 220 40, 000 221 . T4 L1314 92
45,000
50,000
REMARKS: CAS - CALIBRATED AIRSPEED KN’
m/LB _NAUT mies perRPOUN.
DATA AS OF: 1 OCTOBER 1953 FUEL GRADE: TP-4
DATA BASIS: ESTIMATES FUEL DENSITY:6.5 LB/GAL
Figure A-72
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MAXIMUM RANGE SUMMARY
STANDARD DAY
MODEL(S) B-57B B-57C ZERO WIND ENGINE(S): (ONE) J65-W-5
CONFIGURATION. CLEAN CONFIGURATION:
WEIGHT: 30,500 POUNDS WEIGHT:
APPROXIMATE e " PRESSURE cas =t APPROXIMATE
wrPy wLB e KNOTS ‘L;Ergu? 5 " w e
86 L0675 -37 248 SEA LEVEL
87 L0774 .40 241 5,000
87 . 0868 .42 232 10, 000
88 . 0960 .45 224 15, 000
90 . 1055 .48 219 20, 000
93 .1149 .53 216 25,000
30, 000
35,000
40,000
45,000
50, 000 :
CONFIGURATION. CONFIGURATION:
WEIGHT: WEIGHT:
APPROXIMATE - s PRESSIRE = s APPROXIMATE
e T g ATipe e =
SEA LEVEL
5, 000
10, 000
15,000
20, 000
25, 000
30, 000
35,000
40, 000
45,000
50,000
REMARKS: CAS - CALIBRATED AIRSPEED
W/LB NATIT, maes PER POUNI]
QuTh 52 L ocrongm 1o e guos ey
Figure A-73
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A-78

STANDARD DAY
MODEL(S) B-57B B-57C ZERO WIND EMNGINE(S): (ONE) J65-W-5
CONFIGURATION. CLEAN CONFIGURATION: CLEAN
WEIGHT: 48,500 POUNDS WEIGHT: 44, 000 POUNDS
APPROXIMATE APPROXIMATE
MACH cas PRESSURE CAS ach
. ALTITUDE o

KRPM w/LB KNOTS FEET KNOTS uyLB ERPM
92 . 0573 .44 288 SEA LEVEL 280 .42 .0598 90
93 .0634 .46 282 5,000 273 .45 . 0663 91
95 . 0690 .50 274 10,000 265 .48 . 0730 23

15,000 260 .51 .0798 95
20, 000
25,000
30, 000
35,000
40, 000
45,000
50,000

CONFIGURATION. CLEAN CONFIGURATION: CLEAN

WEIGHT: 39,500 POUNDS WEIGHT: 35, 000 POUNDS

APPROXIMATE APPROXIMATE
W cas PRESSURE cAS MACH
= ALTITUDE No.

ERPM w/ LB KNOTS FEET KNOTS W LB ERPM
89 L0621 .41 269 SEA LEVEL 259 .39 . 0648 88
90 .0698 .43 263 5, 000 252 .42 .0734 88
91 L0772 .46 255 10, 000 244 .44 , 0816 89
93 . 0847 .49 248 15,000 235 . 47 . 0800 91

20,000 =30 e ¢ . 0982 93

25,000

30,000

35,000

40, 000

45,000

50, 000
REMARKS: CAS - CALIBRATED AIRSPEED

W/LB NATIT MILESPER

DATA AS OF: 1 OCTOBER 1953 FUEL GRADE: JP-4
DATA BASIS: ESTIMATES FUEL DENSITY: 6.5 LB/GAL

Figure A-74
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ACORIEPOMBTRr: oot ssias ainla/inia's e ol sl o/s iaels wa e 1-44
AJISrOn CONCROL SYSLBI' .+ vrsiaais oo s ais st ssiesla ars ol s 1-31
Air conditioning and pressurization system ......... 4-1, 4-2
cabin pressurization and heating .................... 4-1
COREEOLPBREL . . .o\ eirsiniein oo e sl aem 4-5
CINBLECACY ODOORION «:xvav s oiarsisisie s e aio a e eans wios iits 4-5
engine bleed-air contamination ................. 4-6
engine bleed-air duct rupture .................. 4-6
engine Faillige’ oo colinh s e e i e ama Gk 4-5
heating system malfunction .............cuuun.. 4-5
indicator, pressure altitude .............c0ivennean. 4-5
pressuresschediMle oo R R b A4
e e e Bl B IO | N | ey 44
L e R R e L P 4-5
pressure selector ............iiiiiiiaiaineiaann 4=
TEMPELATAIE 'CONIIOL i o5 v simiiin siiiisemisons s 4—4
temperature Theostat < v viivinsasieies r s e i
APIane: o i T e s e i e e e 1-1, 1-2
T e ol I e o e G RS P\ WP v 1, 1-4, 4-29
CANRET ALEHR! & & ooiatim s s wia S5 e A0e st ara s i e mra e s 2-10
AimEnRIOnE? 15 e e e s s Rt 1-4
(T oo T SR NN . || L . ¥ 2-2, 2-3
CMEEBENCY! i csrizieress el iiialsin s adem:sawram e sl 3-12, 3-13
fuel system (see Fuel system, airplane) ........ 1-17, 1=18
TEOST WEIERE L L e e e S G T e 14
hIationg: ;@i s nais 2y s p e e e e 5-7
main difference table ............. ... ... iiiin... 1-5
SERBE. (5o e R R R S A R Y S R e 2-1
Airspeed:

CRITDEALIONT] = s s it a st s e i Rt s R i s A-7, A-8
COPESCHIONN o ool o s ooed Soac o no il T L i A-1
1T T R R ) P o RO S e S 1-44
Bimitations . i m il i e R S A 5-4, 5-5
AN FENETTG B P S balct], ll ete A-2

Air start (see Emergency procedures)
Altitude calibration. :...icoveiis mneain e s A-7, A-8
Angle of attack relationship curve ..........c0vuns 6-8, 6-9
Anti-icing system, windshield ........................ 4-7
Afmament equipPmMBT . .o oea e i ase et sae s 4-29
bombing: eqUIPIIEOE: ;i ve s rvsaes sluaiimemis sme o 4-34
Bamb 008 s s s TR A AR R ST e 4-34
emergency OPeration ............cevevuveeaons 4-43
ground shutoff valve . ..ccoicasamsaosasieitd 4-39
position indicator .............ciiiiiiiinaans 4-39
W ot e e e el A TS 4-34
bombing system, M=1 ............cciiiiiiinnn.. 441
bomb loading diagram ....:ciceziiiaiccanin i 4-35
Bomb teleAse It o o comniia wm s R R R 4—40
JETESON 5/ el s o e s e e e s e e 3-18, 4-43
T reert L L O N S 1 FE R 4-40
T e e e PR 4-41

- ., -
E 5 R | C A L
%
I |
12134
COMEONS! oz aiciaiss b oot s o e e R el g i o Ve V3 e 4-39
bomb and rocket release button ............... 4-39
BOTHD AT | SRHICI <5 as i e At e A 4-39
bomb station switches .. ..viiiseiosinsscines 4-39
external stores switches ....... .........00v.n 4-39
ItErValOmeter - ooinii s s sae s dnied bR s e 4-40
jettison switch, master ............vuvevnnunann 4-40
select armament SWitch ......ccioeiesennaisnias 4-39
emergency bomb door open handle .............. 4-34
external stores release:
JEITISOM v iteiciieit it eeae e cnnannnsanannns 3-18
BOLEERL | svs v snaierie i vais e A 441
INdiCAtOrS . ..ivieriiii ittt e 4-40
bombiindicator Hghts .. isicias s comssvssin 4-40
SWItEh i e s e s e 440
external stores indicator lights ................ 4—40
low altitude bombing system, MA-2 ............. 4-41
COIMPOTAT SEE oo o o Mo o SR 4-41
coatrol panet cococnenr s R 441, 4-42
IndICator . ...viii e 4-41
operation:
BIECHIARE oo sinimimra ibisin osave s ool oAb ST ST 4-43
HOEMAL | usi et i e e A R R 4-42
personnel safety switch ................... 434, 4-38
smoke:release . siiiunesvisdisiaes T e e es. 443
control PAnEls .. ucsicinn s v e s s G e 4-36
gunnery equipment (group A) .........00ihinnnnn. 4-29
HPME BB o0l st T i A e e i el es 4-30
PON-CHATOINGE SYSPRI . .coinives wissaisinsiariars a5 o £ da i 4-29
SVTtChY T R G i e e e A e et Vs T e e e 4-30
NG THEEOE  uvsvounins vs et s sm s 4-30
heater:switel: =0 s iy i e R AE e e et 4-30
BSEr EOUNB SWINCIY. . o v migiss ossasy oo e e 4-30
gunnery equipment (group B) .................. 4-30
135 T < 1 11 N S S 4-31
gronnd charger Cables - ivucnwas aspamasts s 4-30
ground fring switch ot i e s R e 4-31
SUNATING THEBEE | . ovivi-aoraslossimsiicitomib o v faesandin 4-30
master guns switch ............................ 4-30
gunsight’ oo s e il PRk SRS 4-31, 4-32
hight FHebsEaE it s o e ot e e, S 4-31
HEDEESTIER oo abitusoe ot se v oA o S A TR Y 4-31
ot a1 Tl T o OO PP S 4-31
interim warning SYStemM .. ..........cceenonnnannn. 4-33
ODEFRLIONT s sir s s e m st wrareis s Ry ol 4-33
position setting unit .............0..uun... 4-33, 4-33
FOCKEt EQUIDIIBAL .cavimisis wie eiess v s sisrime sres tio o5 w05 443
e s s Gl S I L P E B el 4—43
HCINE FOCKES < < ruc st s e e s e 444 4-44
FOURnE SWICR .« oonmeiis simaens Gkamma s Ema TG G—i4
INterVAIDMELED 5o oo v Slr s v oTe kit i e o e i
jettison- teleate .S sise T e eRle e 444
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manifg crank: v et i A e 4-13
FO e CONELOLI e o N ol 4-13
INAICIEOTS | <oin oot et rsc ey et e LT reae e 4-13
QPETAtION | v D s e e Sale s s s 4-13

radio set, AN/ARC-27 ....ovuruerrenennenenennnes 4-10
control pABE] wunon i S N R e 4-10
operation:

T R o 1 e oy PEST PR 4-10
worinal | vuarr St s A e s i 4-10

shoran system, S—4 ... ....... ...ttt 4-17
COMPATALOE. oo wiiisom s svmas s s Srrale s e s e 4-17
COMPULEE: | o e s B e et 4-17, 4-18
miles-to-release indicator ....................... 4-17
position deviation indicator ..................... 4-17
FANEE ANGICBIOL ... v v viseisiniennioiesinimoo et sns 4-17, 4-18

Compass: SEOADY: oo smmmpiamres s s g s s 4-27

Heht Switchyl i s e e s e s i S 1§ e reroe 4-27
Compass system, J-2 (see Navigation equipment) ...... 4-26
Compressibility correction table ...................... A-5
Compressar:Stall . v.sh oo oo e nehelmr el s s g arepaisleoa 7-1
Consoles:

instractor-pilot’s left ..z cinuiisinrsRsnTiEine e 1-10

instrucror-pilot’s right .......ccoooiiiiiiniiiianann 1-11

PHOCS R L s e b e e T e S e 1-6

PHOTS CEEIE] (o e Sl 8 pio e it ol raresals 1-7
CONLEOlIOCKS, L cncinmramss asonrets it Mttt e e oy 1-31
Control panel, pilot’s left main ...................... 1-40
Control wheels and columns ................... 1-36, 1-37

SEOWHEE n i i A Tas i ¥ s A A e e v e 1-48
Crew requirements, MINIMUML .. .0uvrnnvnnennenennens 5-1
CIENISE  Jooosiinime 5imieis SR s a6 G e i B R AT 2-14

PEHOTMANGE! /v st ST S e et et e e ats 6-2

D
B ToT T T L LS ey L e T B By 2-10
Defogging system:

canopy (see Windshield and canopy defogging ...... 4-6
system)

REEIIEE o wws wiwinrm somiss i aa snsiasvss s s e A S S s e e ats 4-7
Descent’ s smmnires i 2-14, A-3, A-22, A-23, A-24
122 Tl v T S N - R L 9-8

before leaving airplane .........coivviiviivnainaie. 9-9

GHIOD htee b s v ot R A S R 9-8

T T SORL 0% I [ S Sy 9-9

entesing-airplane: 5 s e e S e e 9-3
Befofe CARERINE v e ey L L ol o 9-8

DAOAROE, st oo i b o i s e e A o T 9-9

STACtING eNZINES ... .....vvoiiinnerneenrnnennnnnnns 9-8
belore SEAPHE s vssssmumem e e s wimi 9-8

SIOPPINE 'eNINES 1 i iiniim wv s dai s T n e s 9-9

o I S T ol B el 9-8

CANTEOR el iens i e e oo S o e e e i B e 9-8

warm-up and ground test . .......... ... 00000, 9-8
LB T T e eIk U o LN e e 3-12
Dive: brake 3ySteml sirssasinniiseaiihmsimiossdeisnie 1-38

SWIECHES” .. L e e aitan st A DTS N 1-39
TEVEST roataecndreionit S s B s R AT R oA R A R e 6-7, 6-10
Duties:

IOSCERCIOE. PHIGES o vom g atoms s s s 8-1
after landing .o orisi s TR 8-2
before exterior inspection ....................... 8-2
before leaving alrplane - cumiimasmanmmmsamiig 8-2
before AKX 5§ et s s ced N L Wl o 8-2
BEERRE ol v menimmsmresissm i opmienem s mas s e 8-1
during Highe -« uesnesiss s e S e e 8-2
interior check ..........cciiiiiiiniiiii i, 8-2

L i R i S I e 8-2

E
Ejection ProCedules ... .e.susscsesesssnsessss 3-12, 3-14
EJeCHON Beath v vin i ivis sassrisiiina Sarmas S 1-46, 1-47

BOLD FACE TYPE INDICATES ILLUSTRATIONS

B
|30 S U R e A S e I St [t I e, B 3-16
BAELY, cioimmiia v vt mou e S AT o e e B e 1-26
Bombing equipment (see Armament equipment) ....... 4-34
Boost pump failure (see Emergency procedures) ......
Brakersystem Do v e meng dommn e s s 1-43
AT - F—— (. . SSU—— 3-24
parking brake lever ......vuiscwissismessiia 1-43, 1-43
PIESSULE BALC .. i inias i nas e s 1-43
Cc
G e acma R ST R, o 1-44
canopy lock warning lamp ............ ...l 1-46

teStSWITCH /s e S e e S e e e e 1-46
CORLEOL SWICER . vvovieie o ina simoie spaiain s-ore sraimaraise 1-45, 145

EXPETIOL i sl A s R e F AT s e 1-46
defogging system (see Windshield- and canopy-

AefOBBINE SYSCEMY s« o s wis s vs wiaiecs siniaaidie e ssas 4-6
emergency telease handle ...........covivivninnnnn 1-45
T DGR e e e O Ml v et v e O 1-46
JEIRIBON SYSUEIIY: |iaiiisiin i vinria s s s 5 Rai AT i  aa o altova 1-44
“Eory | st el Wit S el e 1-45

Center-of-gravity limitations .......... 5-7, 5-9, 5-10, 5-11
Chaff dispenser, ANJALE-2 .........c..coviniinnnnn 4-17
T e R e e e o 4-17
ODEERLION, | 12273500 i ioion ot Te i e Tt a e e oA S e e bt T 4-19
Check list:
€Mergency Procedures .......acuvivsesnsisessoss 3-25A
tiormal procedires: iy i s s 2-21A
B T A T T O e N S - o 3-21
Climb ..... e 2-14, 6-2, A-2, A-12 through A-21
Cold-weather procedures ..............coiuvunnnannn 9-5
before leaving airplane .........cvvuiiriiriininanns 9-6
QESCONT | s siecn o i T A R A e A R e 9-6
entering aitplane .......c.cverrsansns S e 9-5

before entefing «ovims e A s s e 9-5
Iandine oo o e S e e AU 9-6
SERTLIOR CIEIDEE: 525 wmanavssersyess; sakal b Sain ool SR AT A e 9-5
STOPPINE ENEINES: . iiuivssin e i vansaiviass 9-6
R O e e S e b s St . 9-6

afteritake off .ot s R R 9-6

Before i taltaoff .. . .. oo e i 9-6
BANIIDIE T s s A S T T i AR S 9-5
warm-up and ground TeSTS . .......cceiuiaiainieaan 9-5

Combat allowance ..........oviuiirmneennnnns A-3, A-32
Communications and associated electronic equipment 4-7, 4—8
IFF radar set, ANJAPX—6A ..........ccoivvvvnnnnn 4-13

coptrol Panel ..o s s weE R 4-14, 4-14

I/P—mmiag switch: iy ves e baariaesoame s 4-14

Er T T LSS S 4-14

mode selector switches .................cciinen 4-14
intercommunication set, AN/JAIC-10 ................ 4-7

ANCI0: TIKIAE SWICHES i vavsnraw swsvyiobe s by 4-10

econtrol panel e R e A 4-8, 4-9

i e R e M e N ol 4-10

kaniction selectol SWItCh < cassuaim iava svnism g 4-8

T Tt ere s ore (L SR S ol O S 4-10
marker beacon, AN/JARN-12 ......cvveiirennnnnns 4-13

marker beacon—radar warning switch ........... 4-13
radar receiving set, AN/APS-54 ............. 4-16, 4-16

ODETREION. 4 s R s L R e R s 4-16
radar set, AN/JAPW-11A ........coivvmnnnnnnnnnn 4-15

control panel: . :.cussavsrisae e e e mRERE s 4-15

OPEFAEION: 5 iS58 s sl b S o WS e R e s i 4-15
radio compass, AN/JARN-6 ................. 4-10, 4-12

BAE BUNOT = o s vma e S boaaddd e o 5 R R B S BT 413

CONELOIS . oottt ettt 4-11, 4-11

band selector knob ....civevvsssemsmns cvasnine 4-13

CW-voice switch ..o oisias vz 4-13

FAACHON: CORTEOL 1 vooiermiemi s imminivoae e mt s e 4-11

loop rotator: switch. ccovcesiivmasiianwiann 4-13
X-2
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adjustment lever .............c.ooiiiiiiiiinnnins 148
automatic belt:
MA-3 or MA—4 ... .. 0iiriiierennnnnnns 1-48, 1-49
MA=Y Ot MA=G: o icovvioe v o is wmvess aiea 1-48, 1-50, 7—4
releasel MechBBESNY |0y o3 s brimimimieie o thiabos e st 1-51
ejection procedures .. .........veninennnnn.. 3-12, 3-14
handgrips:
L SRR Gy 1 e IR A 1-46
BZUE. 2. ool mmiis s s mae i s o e s e e an 1-48
SAEEEY ) RS e T B o e A s el Y 24
shoulder harness ...............ccovieuiiinninn.. 1-46
10cle COntYOL o cunsn i R e S 146
Eleetrical sYstemy oo £ it e e 1-23, 1-24
BC. POWEE BYSTCIIR s o-v-cviomaiays, vy i oo a7 s d e S s 1-27
InVertes Conttol panel i iimin c3i e e b s e eraree 1-29
inverter failure indicator lights .................. 1-30
inverter switches, no. land no. 2 ................ 1-29
inverter switch, instrument ..................... 1-30
Bl o (S B T EO S S 1-26
DAY (e e s s e S i e by e stonone 1-26
battery switch ........c..viiiviiininnnnnnann. 1-26
external power receptacle ................. 1-26, 1-27
generator:
Conteol PAnEL; . couoms s S 1-26, 1-28
control panel switches ..........o..o0iiin.... 1-26
IVAICEEOL HEREE . o simwrse v oo s b ere 1-27
LoRdIBEers icion wsnsamtmrmn oo T A s 1-27
regulator panels ............................ 1-26
VOIEMEEEE oo imuas o arreinessoss Brad N T aT S S o 1-27
voltmeter selector switch ..................... 1-27
failure (see Emergency procedures) .......... 3-19, 3-20
BEE . osssmisana o el e o e S e s 39

Electronic equipment (see Communications and ....4-7, 4=8
associated electronic equipment)

Blevator control SEstem oia b die i i s en i s 1-31
Entrance:
T o e T 2-2, 2-3
CEHIBEZOOCY o5 oo o b oo oon e sieesies mra ace srespinieinre i 3-12, 3-13
EMErgency eQUIPmMent . .....osvis s sseans o 1-44, 3-10
Emergency procedures:
air start:
BRlernate ot s s SR e 3-3
dual engine ...........cciiiiiriiiiiiinaeann.. 3-6
AOPIRAN oovyiarawrrermssna s wom o e R T S S e 3-3
7 e e o v LS e oyt | 3-15
bombs and external stores jettison ................. 3-18
brake system FailUre v smmiiy s m o nee aek 3-24
bomb door emergency operation . .................. 4-43
cabin pressurization and heating emergency operation. .4-5
check list of emergency procedures ................ 3-25
T o e 3-12
EJECHOM:.  ovciiiban e R s S A e s 3-12, 3-14
electrical system failure ..............c00oun.. 3-19, 3=-20
complete electrical failure .........cccvvvivinnns 3-22
geaerator: failure vt s S e e e 3-19
inverter failure:
SEOOMBNE | oo svoianiv e S s e e 3-22
0T I T I 1 e R SRR 1 B S 3-21
engine FAIOE o coimein s e s s s e & e Eea e 3-2, 3-5
dosingight | oo e S e i e e e 34
dering RGN L . o e e 3-3
procedures when encountering ................... 3-2
engine fuel control svstem malfunction ............. 3-16
engine oil pressure failure .......... S e e 3-18
ground OPEERtION /5y S e s s e 3-18
3 O B e et b 3-18
engine overheat condition .........evviiiniivin.ian 3-8
b e e e | e T e g N ) N 3-12, 3-13
CIUES i om0 i L o6 8 P R e B 3-12, 3-13
fire:
elacteicall i, AL e ot e e e 3-9
EREINE, wioivmes7aisbsloiiin 5w msett b s s S s oA S5 3-8

10 BHEht: i T SR s e syl e 3-8
L e e o 3-8
Hight COMPARYEHERE ooiaais i ai s oaris 3-9
LT e ST . L e e 3-9
WAIE 50w 0 srmoaracs s io i wie e i S5 o S R A S S SR S B e 3-9
HAIHe - OBE — ;i e e s a3 v 08 fams o 3-2, 7-2
fuel pump failure ......... ... ... ... ... ... ..... 3-17
fuel system failure, airplane ...................... 3-17
boost pump failure:
) A O S e S e S 3-18
no. 1 or no. 2 fuselagetank ..................7 —18
At e T T e I Rt 3-18
fuel level shut off valve failure no. 1 tank ........ 3-18
fumes eHmination ............couimininnneeennannas 3-9
go-around, single engine .......................... 36
horizontal stabilizer system malfunction ............ 3-22
hydraulic system failure .......................... 3-23
BEOAINGE oamumiine s s e e e oS S R el 3-11
both engines inoperative ....................3-6, 3-7
5T S O I 3-11
gear reteacted vos s S T e T s =11
nose gear up or unlocked, main gear extended ..3-11
one gear up or unlocked .................... 3-11
one engine inoperative ..........................3—4
landing gear system failure .......................3-23
emergency extension:
MBIDIRERT . vcviesninimncmliobeimra e e sr e s T D 2 A
ROSE REAL: s anroie s it S T B e s 3-23
PATHAlL POWEE G Trise st inst b s ssasa e At
STOKE!EHMIMBHION o mvissiivesmmmsss s mmerites s asrmsia 3-9
tip tank JEHSON oo vvs oenis s T di s S e s s =18
Engines:
ACCRIERRTION. oo osiaismmmsmmismenins o S ER S 7-1
air start (see Emergency procedures)
COMPTESSOE-TERIL - . cr v s s e S A 7-1
OO, SYSteNi o wizironmn s v s 1-14, 1-15
exhaust temperature variation .......... Y i et 7-2
failure (see Emergency procedures) ............. 3-2, 3-5
T e =R R R 3-8
RTINS 3-2, 7-2
BRIBEUSEATE s et S S s T T o v e 2-11
fuel flow indicators .............cciiiiiiin... 1-23
fuel management:
BTt e TR S P s Y et o R 7-3
CMELERNCY  ..oovcesiobmine sirmnmiosisias e d s A s 7=3
normall wanms s e T R S e 7-3
fUCl BYSIEMY i s uiecie ominmiainimimniissnn jomy somse siorgoralie 14, 1-12
controls:
engine valve SWHCHES: S5t s oo s mmim s e 1-21
fuel transfer and bypass valve knob light ....... 1-21
no. 1 fuselage tank boost pump indicator ...... 1-21
no. 1 fuselage tank low-level warning light ....1-20A
no. 2 fuselage tank knob .................. ... 1-21
COORLOLANNE: & oo i e S R R T e e o evas 1-13
emergency fuel control ......................... 1-15
adicator  HEhES | oonunim s e S S 1-15
SWIONES, e T vmrie Sim e s e s R 1-15
fuel pump BAINEE .o cumvinasaw s e lY
MAPATCtION |0y s o oo ¥ e e e e 3-16
Botstarr. M. ook oo, . S s 2-11
IOSEAEMBAES! :uuiciis s insints Sa Pam s e e s S eI 1-23
O A O 5 S e e st sy slumigsu e oo e 5-1, 54
poise And FOUZRNESS ..o wmiim o somnessviss s 7-2
OHESYStEM i v i R R T e e TS e e 1-17
oil pressure FANILE ... 0 v nomae s S s A -18
quantity [ data ...noeaanessees s EL A 1-17
DATEA L D OWEL. 50 s 5 ¥ s emie e snen e o e rand 34
preflight check .. .. .cuvsmesiemsmasmime s ioms 2-13
smoke from turbine during shutdown ............. .. 7-2
starting and ignition system . ...................... 1-15
CATRTIARE s vimins sronss pa Simsrer S s e e e et 1-18
s e L ot o e o S IR 1-17
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E (cont.)

starter Over Pressure Protection ............... . ..1-17
SIODDITE, 3/ s e sl e e st el a A ae S ct sz e s 2-19
e s oyl IR L el LR AR 1-4, 1-13

Exhaust temperature:
ST ] 3 O TN VN SO e 1 o 7 1-23
NBERAYIOLL s = sv/sis toe mblia e aneia i arm b s oial ot v ate, o, almw s o 7-2
EXTE  BOMBTEENCY onviotisian el s m oiara s\ e aay s fa i avacs 3-12, 3-13
External power receptacle .%.................. 1-26, 1-27

F

Ralserstarftimydl e o b0 S et sl o s . NG, SO Rl 2-11

Ferry tank (see Fuel system, Airplane)
Fire (see Emergency procedures)

BIEE DEOEOHGR - ov v vimntiinns soa oty o e i b et e S 1-51
Fire and overheat detection system ........... 1-51, 1-52
e et bbb o B T 1-51
EBSEL ORI iavs o s sraiaares €1 i (G o e N S 1-51
S s AR S A PP P et s e 1-51
Fire extinguisher system ..............cc.... 1-51, 1-52
agent discharge switch ..........cc0iviieinannnn 1-52
knobsy pulltorasny (0. | Al idier e 1-51
BIROOB OTE  oixvoruisisisrers araisaeisisiele et mprat e ataiosnieetaye, oo 3-2, 7-2
Flap system (see Flight control system) ............... 1-38
T CHATACTETIAEES, (v fh Dot MU REC, B V) SRS, | Bl 2-14
angle of attack relationship curve .............. 6-8, 6-9
CRRED IR e Sy e s s e R e e A T AT & D 6-2
CIuise DEHfOLIIRNCE . ov v svisoivissnsenise smiee e e e s 6-2
o e R e e e R e P L 67, 6-10
TR L oo | R W < L 9 L C IR L 6-5
BECCIEPATION . s 7wvia o6 (Fors S BRI e T S Ta1 % 3 e m e 66
deceletation) .. - o5nsceiines vriia i SRR R e e 66
L s o ) O R L s 66
hotizontal stabilizer i i sunssmdin sl n e 66
PR s ANSEAMBE. .o vivisics i stasie giaimase e Ve i S 6-5
tip tanks Temoved :usisniiisii e wes s isiae 6-5
T 1 e L 5 A Yl Aa e Foy R o= 6-7
iy e R BT D e T 66
maneuvering fight it ie sademe s s e 6-3
ONE ENEINE INOPETALIVE L.\ voiois s vnisizvinssiesvinmsbibs 8 3-2
BPATIR 2o e o7 905 49587 B o) 0 L SR T VT P o 6-6
Stallss crovs s e e e e L D S T T 6-7, 6-8
BOCLIBTALEA! ..o\ srirs wosperoniennssrpscan ay S s ), 3 48 6-7
gear and flaps extended ..........cciiiaiaiian 67
gear and flaps zetracted ... ... 000 e s s 67
DERCEICE! c2uiisus i o0 157850 i 75170 58 S BT o 03 7 e 67
SR FOECES i 0 SiS Fa  e D  ER e B e TR e 6-3, 64
1T ) A SUAA ) P, 6-1
BHEHS CODTOL SYSTEIM' = -vivn writaniast st w e s A i 1-31, 1-35
ALEron CONTEOLSYSERMY - - /i el s s o e e v o e ais o 1-31
trim indicator light ................ e AL 1-38
SEAMN. SWIECRES: —ain e Sl atr e i e S il it 1-36
RONELONIOCKS b rvircrmavens RS A e at i 1-31
control wheels and columns ................. 1-36, 1-37
T £ A O S PO I . Sy e gy .. 1-48
Ve BEREESSVENBIE v vt i o T oo AT 1-38
SWATCNES! 15 e e s S R R s Al Yo sheratal o s 1-39
T O R M. ) LT 1-31
AP BYREBHY - ass s sieai s s DATa e i e i e e T e 4 1-38
pontrolapamell . oo e e s s e e 1-39
position INAICRLOTS |« < «cvavemmmmieion s oam ware s v omre st 1-38
o I S e e T R NI R S N e 1-38
horizontal stabilizer:
horizontal stabilizer emergency switches .......... 1-36
SHBIPNOCHON: o vwesnsine conmssireyas sl sratatates 3-22
DVETEIO0} SWALCHES! <o amyiareraraimseseeis S0k el S8 1-36, 1-38
position: IndiCators. .o .ciitesserEe s st 1-36, 2-12
trim switches, normal ...........c0cveniiaanan.n 1-36
ERAACR: | o tcerin s R R s T R R e e e A T T A 1-31
pedals and adjustment knob ............... 1-38, 1-41
toinx tndicator HERE ..o ae caiversossseseesespess 1-36
TR SWAECHES | vl o s s s s i v apeare 1-36

EREO BNRERIL Lo o s arensimnenimmpstsrsis e G e | M 1-31

control PABRL .o s vanis i TS R s 1-39

Flight operation instruction charts A-3, ..A-39 through A-72
(see Performance data)

Flight restrictions (see Limitations) ........c..evvvanacn 2-2
Fuel DUFRE SYSIEIM ..0ovvivmrssco st nrmasssssssnss 1-23
discharge 1I0GICATOR &5 oiovises 5o misimis s amaisdis i deires 1-23
SWILCIL o e s e e S e e e AT e A S e A 1-23
) I T £ T 1 I | D0 ) S 1-20
Foel SpecifiCation’ oo ivesvisi s s hiss s s aors s s SETER o 5800 1-21
Fuel system, airplane ...........ccvuiuiunnnnn. 1-17, 1-18
CORLTONS,  oindiz e iaaiicstevaisisia/stamase)s s SN s aTaTe AT e aritabarsiatale 1-22
failure (see Emerency procedures) ................. 317
indicators
ferry tank fuel low level light .................. 1-23
frie]l RO . .vcn e Dl e W) i 1-22
tip tank Tow level .. .comms vinnisamnmieh om sairas 1-22
quantity datl il oahains s s e R a s e he e B 1-20
Switches
ferry tank:boost- pUMD «icwiivsimeme aesiiion i 1-22
ferpvaanicilll | . b e LR S 1-22
fuel quantity selector ........civeiniiieniiianen 1-22
fuel euantity Testsi e i dios e LA 1-22
PR JEIHSOM, ., coruimvronins mnceniamasiiiiei, Ao 1-22
Fuel system, engine (see Engines) ............... 1-4, 1-12
Fuel vent SyStem: ..........ccoeeersenemmossonnnenns 1-23
PUREs cIIRIORAMION. <o mesis s e e e ey € 39
G
Generator (see Electrical system)
Glate shade, CANOPY i snn i e bt s s e 1-46
Glide QIStANGES . v.ovivssinmimmsisime sl sos S b wa S w5 2] 3-5
Go-around  ..ioiceoies R Y S P ey = e e P S 2-18
SIDEIE BOFINE: | 0 rrsen - ARG R ) e 3-6
Ground controlled approach ................... 9-3, 9-13
(see Instrument flight procedures)
Gunnery equIPMEnt .......cscenosonamnscness 4-29, 4-30
(see Armament equipment)
L S TEE L N IR SR | S S 4-31, 4-32
H
Handgrips, ejection seat:
Ioft v ivinitors e e s s TR 8 s R SRR e 1-46
righe o5 i g e e e e 1-48
Heating system (see Air conditioning and ........ 4-1, 4-2
pressurization system)
Helmet defogging .....ocovvrcocnsnscronessmosesnss 4-7
Horizontal stabilizer (see Flight control systems)
HOt SEarr. s 4 e e e s R S e e e 2-11
Hot weather DroCeduress ...l oonsoasbigited- ol cato it s 9-7
before Jeaving RIEPlane . ies st aus s S mn e 9-8
o o Y R . = SR I T 9-7
QBECEIIE e draacivinis s ian ey arirea ) a S Ta Tale Saba N e o Tt 9-7
during. flight: oo i ermnaunRsithegen 9-7
CREEHnE AITPIRRG .. v rvcviormins sn sy e s TR A A 9-7
before: :ilicinmasrisnaiian s e e SR 9-7
FANOIOE. cocnibnimismim s smbimnin e sy St e il e 9-7
SEATHOE BIRIUNBE o i amseuiars o oy sis s s Tamioie APl (o Sts: oharal sy evats 9-7
B Oe: i i e e T s e e e e A A 9-7
SEODDINE, ERFIIE 11w e memmisisss scams e il 9-7
take-off i ossnim R S e e e e 9-7
LREHOE  ovon bomronin o msmee S s S Y, S SR e o 9-7
Hydranlic system) oo ismamaysmeleamsmrtise 1-30, 1-32
excessive hydraulic fluid temperature ............... 3-23
I L T T I S T L e 3-23
ground shut-off valve ................. e S 1-30
hand pamp iy i et s e 1-30, 1-34
ERETLEIEL- st vt 570, i 6 o RS 3, e T R e T 1-30, 1-34
PIESSUEe: ERLE 7. it sl 4 e 2 SRR s e et 1-31
1
T8 S00W; BRATAIN < o oimissrs s soyaamsl e s lapm s 9-3
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T radar Seti: o s s, I B e calnls wreymrtloey o aRVNETE 4-13
Ignition system (see Starting and ignition system) ...... 1-15
Instrument panel:
TOStENCTOr: PIOLS ooiccicnicmniseiossivminsineiomissmses 1-9
VIDTANOKS oo il ar b s s A e T S e s ST et 144

Intercommunications set ANJAIC-10 ...........c0unnn 47

Interim WArning SYStEM ........cceeeccesanasnsansns 4-33

Intervalometer:

RN I o o e e i P T T e iR = Ty ehe Ve o 440
POCKEL:: =y a i s s et i -alata e aTaraTaats (3Le e\ B e SV Ne AT 444

Inverters (see Electrical system)

EOSERAMENTS, 2 avoiaioiiayersi s asmsss st d@isemass o biate s s 1-44
ACCELETOMIEIET, i inis vnismeisinivieils s as e aataia s s 1-44
ST o | LT a6 e o he ey A L5 1-44
CRBIE: 5ol o s st oo sy b e AT e e b e s 1-23
exhaust temperature indicators .................... 1-23
i e e e P 1-23
instrument mMarkings ........c.ccieiiaiiininaaaaaan 5-2
ofl pressute INdICAIOLS ......vveimnisnineiosmmsinmeiysioe 1-23

Instrument flight procedures ..............cooiiiiin.. 9-1
DD CRCES . o e s A e S ST R e 9-2

BOOETRL. [ i rmaiet s it 5 (4 S a Sy S e s e T 9-2
ground controlled . .........ccceaeansiaaiaia 9-3, 9-13
LT L <] | S S B 9-15
SINELE IERRINC = oo it ok T e s e e e S G s el 9-14
jet Penetration ...........eeeeeeeanns 9-3, 9-11, 9-12
missed approach procedure ...........covcevennnn 9-3
radar TECOVETY .. :seniieessinsiiaiciasansas s 9-2, 9-10
radio range penetration .............e-00.- 9-3, 9-11
before take off oo ciimi st et e e e e et 9-2
communication eqUIPMEnt .. ....eveveneeecrsrosanns 9-2
o e ey e R L S S s ¢ 9-2
BOMHOE ivslvioene sl sl b PR S AR s sress e 9-2
BOUREEIDIR, (o iororaom e o m b o i i 6 i im0 0 8L 9-2
navigation equipment .........cciceiasnaraaeianaann 9-2
TR VAR, oo oe o i imims mmie el o E R e S A S oo 9-5
On EATErINg AIRCEREE . <o cncnmenens snvemmsmive e 9-1
takesoff and chimb' ;i s il i v s e e e 9-2
taxiing ...... s D o P T ST S i 9-2
BOTOSY s o s S o A e e B RGeS al e\ e e fat e Fer e 9-2
turbulence and thunderstorms .............c000 94, 9-9
approaching STOFM .......ccceerrvvenenncnarenes 94
Before mke:off - ch s v s aeslamiias v saeie s e 94
PRV Pt AT e LA L S Sl L B 94

J
JettisOn SWAtCH, DIASIEE: & vvivcioss o s wins s s e Simisemmsiacs 440

K

L

Eandingi e e n e 2-15, 2-16, 6-7, A-3, A-25
emergency (see Emergency procedures) ............. 3-11

Fanding gear SYStoml ... .wcvsses s omesaamesmes 1-39, 142
control lever . isnsiivssnnh iR e 141
emergency down handles ............cc0viiinnn.n. 1-41
failure (see Emergency procedures) ................ 3-23
postiion INdICALOLS: | ...« ox i v s s s e 1-42
WATRINE P HOEh: DI covnsm s e i e e e 141

release o i iGiua s s R R S R S 141
SRR LT T L e Ml f, oI e Ly g i Loy e 142
testawIton: <o e e e e e e TS 142

Latitude and longitude computer set AN/ASN—6 .4-27, 4-28
(see Navigation equipment)

LAghtng cOQOIPIEHE: s s e e i e s T 4-19
CERAN gt N N L e et SR A ST 4-19
CODLEONS | vormiarstisng s mursomisis oisie 08 aimaer Do vtk SUaoA b o 4-19
compartment dome lights ........................ 4-20
console and instrument lights:
IBSIUCEOL-PIOLS  ciireraie v elbimiae wnmsa s e s s 420
PHOES i1 . .t R e e e e e e 4-20

control panels:
INSEPMCTOL PHOUS v eivniea aieivis win inisininis oinaiar s w700 wieiuis 4-22
o L L e P T Py oo S 4-21
floodlights:
instructor Pilo’s: o ..icaiieisesded s eiime s e 4-20
PEIOLS) 20 vt o D e o e S e 4-20
IaBAINE (HERE . . cvsisimrmmmnimeon st el e e o 4-19
SWARCHBE. o vy s oo o e e e S e e e e e 4-19
EAVIESHOD ENED - L e it eiass ata e e oahle o USRSy 0 R 4-19
SWILCHBE, /oraiinresomnn i malniors B e s e e e 4-19
spotlight, instructor-pilot’s ........... ... . iuuann 4-19
T oo 4-19
SWRECH: svsors s v S aTa e e et i e B e e dgerer 18 4-19
thunderstorm lights switch ...........c.cc0ieeunn.- 4-20
warning Hghts ... conmmnemmmimaassaewivetan saesos 4-20
SWIECH. i o o e e e Mra e e e e e e 4-20
Limitations:
accelelRtion s isvivinv e SRS e e 5-6, 5-8
T3 UL SRS G AT | =D 5-6
no; external Toad ..o varavsiisiasseate seiaa A e s 5-6
tip tanks:installed oo iiiianinanteiitee e e 5-6
7 e T S a———— - O Lo 54, 5-5
bomb door operation .......... .. iiiiiiinaaann 54
AIVEIDEAKEE . oottt sce il min e oty O e SO SR 5-4
external stores release and jettison ................ 54
s M=30: < S S A e e e s 5-6
internal stores release and jettison ................ 5-6
landing gear exXtension ............ocueeniineaann 54
Ianding IRt oo . oc ot insia Al s e 5—4
tip tanks dnstalled ..........coiiiiiiiiniiiiaiaan. 5-4
tip tanks removed o sanERaTT TSl e, 5—4
WiBg MapUIOWETINE . ooor b et o S S 54
center of gravity ................. 5-7, 5=9, 5=10, 5-11
desCEnt: | ior s din st s e A T e S e AR 5-7
CREEEENE. s ioreie o ein e aie oo e i S e o o e R s e IS o 3 5-1, 54
gross welght vvvieariniiaidas s neaha et o 5-7
PEWEE: « e oo A R . oy 5—4
BEANPETAOATE - &aarassvsre s st s okonat s mdeata Wis o/ R e e i 54
LoAdMerers ' . oo is i i e e s e e s 1-27
Low altitude bombing system, MA-2 ................ 441

(see Armament equipment)

M
Machmeter . ..o sosmmmemasme s e st 144
Main differences table ......... ..ot 1-5
Marker beacon, ANJARN-12 .........cincivrnnnnnnn 4-13
Maximuom ghide <ot ninniaiie et s aisietea e Ts et 34
Miscellaneous equipment ...........coveennnnnnannas 445
N

Navigation eqUEIPmMent ...........cceeveeeeeuennanns 4-26
compass SYSIEM, J=2 ....vvvnnensenncansaasans cesod=26
IDHICRION. . wvmiiii s a5 10l eere s i Ta e S S oS e e e 4-27

operation:
CIBEEBOEY. o viniwncwininiminin starssisia IS b 0, Semmp Bl 4-27
ROLIMAL: 20 oswreminm s s alanie s s Vs 3 eI ey 4-27
slave and reinitiate button ..................... 4-27
e L OISR B e e S e S B o it e e 4=-27
compass: standby: sooiiniiess Sases e ds e 4-27
L Ty | o Y e L oL 4-27
latitude and longitude computer set, AN/ASN 4-27, 4-28
controls) B e e S R A s T 4-28
departiite SWICH ... o oieis o sa o ivisisieraisiomnis sjeise 4-28
ground position indicator .........._ .....0000ann 4-29
RCSOE SWIRCHED. ..o eineiscoimiorizioresninizie s iCapal oy Sy 4-29
OPBEATTOTN:. .o o s Vate I raa e S o s e s 4-29
radio. COMPASE s iii v ablasraiaisis et et 4-27
Shoran, EqUIDINEIE. - ;s evsuceali et e et siols i lsis 4-27
MNight AVing - cicciinananaseemise ettt s maarsste 9-5
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N (cont.)
Normal procedures:
airplane entrance .............vvvvinnnneenens 2-2, 2-3
before leaving airplane . ............ccciiiiinnnnnnn 2-19
I B e e e e T NE Stet a s e RN 2-14
condensedcheck lise: o oo v v e e s 2-21
CESCERt oo ivisiins O R N O S A O 2-14
EXTEeriOr INSPECION .. ....vvrvnennneenenennnenns 2-2, 2-5
DEtOLe INSPECHON:: .o iasivss s i e et 2-2, 8=2
fHpht planning: . o5 o s s sy s i s el latlelole 2-1
BOAEOUBHIL i r e e b 2-18
INTETIOL INSPECHON i iy wiamsia tviais are Al siara narate 2-7, 82
G R e Y 2-8
T T R e L e s 2-15, 2-16
after landing .o i e s e e me me e 2-18
CROSEWIRKL . o reicin ey s s ey o o e dim o s ey 2-18
heavy weight- oo i r e e A ers 2-15
HERWEWEIBRE . . .o - ccie mw s ymiem ey s diastenesateress 2-15
DOAINOITE BN s s 6 i e o Siarats [ B e S iaeo s 2-18
TOUCh-RNEEO: s St o b e e eve, ahelater s 2-18
preflight airplane check ...............ccc0vuiiun.. 2-12
preflight engine ‘check s yamauscies i 2-13
STATTING @OZINES ... vuvninenrneenesnnnanennenenns 2-9
DelOre SEALHNE . . icmnoni swsss it s s s i 2-8
g i T o7 e o A s e e S e Ll o 2-9
withy EXTErnfl POWETL v cnerneraibaronioas e e e 2-9
SLOPPINE. ENEINES o voovion st rosiasiminisian inge tas/o e 2-19
o e e L s 2-13
after fake-off ... convmeime ek T 2-14
befare take-off - .. v v ioisme s iiamh s s 2-12
CFOSSWIEAN =~ = b ot e etva . e 2-13
T L g O S R S N TR 2-14
T e e e et Cngnieie S O N S 2-14
BRARTIING. v o 8 W AT b 2-12
Ielore. taxiing) o s e s e R s e 2-11
traffic pattern check list ...........coovuivunnunnn. 2-15
(o]
Oil systems (see Engines) ......ccoevennennnneeneenns 1-17
EDXVECED SVECEI oo e s oot 7o o s e G 4-20
blow-back (st . -.nvsesimeaehiml s e T 4-25
hose-hoOk-Up .......cviiiinninnniiiiiinannnnn 4-25
operation:
CMEEGERCY. &4ale sl e R A e R G e 4-26
ST e NG TRESNNE o O ol e i 4-26
oxygen - dotation table o s s osena e s s 4-23
ANy P &5 i T e s 5vd T Sers v b e nimed 4-25
fegnlaror Lo o sedann Sl G 1L M 4-22, 4-24
dikatertleVer. i oy s SR R e e R e 424
emergency pressure lever .............. B 4-24
oxygen pressure gage and flow-indicator .......... 4-24
oxyeen supply lever .ol i et e ses 4-24
P
Parachute; autOmMAatic : isevssvias vivaias osbsone mols PR S
Parking brake lever ..........ccoivvivnnennnnnn 1-43, 1-43
Partial i POWET o i s s Ao e el e 34

Penetration procedures (see Instrument flight procedures)
Performance data:

airspeed COLLECHONS ... iinsssnsinsiinvesssnos oo A-1
tables, usevol 1. L Seeieien Ll vainoneel Mook o my A-2
o S e e o P R A-2, A-12 through A-21
combat allowance ............coouiiiin.... A-3, A-32
(e 2 F o T S A-3, A-22, A-23, A-24
effective Wind. oo Grakmm s S e T A-2, A-9
flight operation instruction charts A-3, A-39 through A-72
in flight range planning ...............cooniinnnn A4
preflight range planning ........................ A-4
sample "PLroblems’ .« ... .icmiesinsies oo e mEonne A4

BOdINE el b S o e O N f Sl A-3
T e e e L R A-25
maximum continous power ... ... A-3, A-33 through A-38
maximum endurance ........... A-3, A-26 through A-31
maximum range planning ....... A-5, A-73 through A-78
take-off - s S A-2, A-10
ISTATCET (orcicimrmmiiervivsiseromarayn e R Ao s A-2
SPERS. o s s T e e o A-2, A-11
Personnel safety switch ....................... 4-34, 4-38
PHIOES SEAHON < uri o awie-stsirassiens s amie ool s e e 1-8
Pitor Static SYStem iz s me e e el st e e et et 4-7
TR VNN ) AN 4-7
Preflight chcek:
RIEDIROL 53 0ni: v vinte minbestsmiotor s ot o e N oy fos el 2-12
L T R 2-13
Pressure altitude indicator ........................... 4-5
Eresmre schedule: . 8 0 0 o e 4
Pressurization system (see Air-conditioning ........ 4-1, 4=2
and pressurization system)
Prohibited Maneuvers .. ...« s sisniomee s s sy 5-6
Q
R
Radar receiving set, AN/APS-54 .............. 416, 4-16
Radar set, ANJAPW=11A ... ........cccuiuirnannnn. 4=15
Radat Rt IR ) L LR SN, Jey 4-13
Radio compass, AN/JARN-6 ................... 4-10, 4-12
Radio)set, ANJARGC=2T . ... vennnn oo oo s s 4-10
Range summary ................. A-5, A=T3 through A-78
Restrictions, flight (see Limitations) ... ................ 2-2
Rocket equipment (see Armament equipment) ......... 4-23
Rudder control system ..............voineeeannnnnn. 1-31
S
Safety pins, ejection seat ..............c..ovvinuriiin. 24
Seat belt, automatic (see Ejection seats) .1-48, 1-49, 1-50, 7—4
Seat, ejection (see Ejection seats) ............... 146, 1-47
Servicing dIagranm: ... i srsmnh A e e 1-53
ShoranSystem: (S=4 oo oo i e e L . 417
(see Communications and associated electronic
equipment)
Shoulder harness ............ccvvineeennnnnnnnnn. 1-46
Iock CONEROL. oo v missin s v i e 1-46
Smoke:
during engine shutdown ................000viuuen. 7-2
CLMINAtION | oo s s e e ST e e s e 39
T e B D S T 4-43
QDIDBE. wcevrivsoimtncs i oo et b i s eI T e s 6-6
Stalls  oooncn i e S R e e e 67, 6-8
(see Flight characteristics)
Starting and ignition Systtm ..........000iiiiinenn., 1-15
(see Engines)

Stacusiof the AIEPIANE. ..vivviviv v viewnsie s sl e 2-1
SHCI AOP0ES - iicis s i ST e e e e 6-3, 6~4
T
FAchOMIBtOr: <oy s s e e s e AT 1-23
Fakeoff ;iiisisiisnaiaras 2-13, 6-1, A-2, A=10, A-11
TLAXIRE, v 1975w o8 87 8 s e S e o e 2-12
Temperature correction table, free air ................. A-5
T P e A T T 14, 1=13

Tip tanks:
Tow devel indication: ::iciiiGeismmme vt . 2 1-22
JEEEIRBIN. | b oo e o et s NN Bl 3-18
SWAECH .. o mres s misrimmre s s s s s e s A st 0 1-22
eathepatternicherk] s o s v e s ] b IS 2-15
TEEEM SYSIBII . v..ivrvoioisorars ore sinisniay s T aara foda e et et e e 1-31
control panel <. oinimes et R R e 1-39
Turbulence and thunderstorms .................. 94, 9-9

(see Instrument flight procedures)
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defog air rtheostat .............ccoun..
defogging blower knob ...............
defog hot air switch ..................
‘Windshield anti-icing system .............
Vibrators, instrament pagel .........ccovovnunnnnnn.. 144 ﬂﬂﬁ'id'ﬂs e A SR e e Gl Do
WOIIEIEE: «-cviie slorarerie e s rotiersiny ol fovaassalio, DYe1 e aTaba s 1-27 OPeration  .............coivenusnannnnn
Windshield wiper ......................
SYCILCH A, R s Ny e .
Weight aid Balance .. oo sosamamssnis s smse 2-2 X
b L e s e L (N 1-4
T I s N S ) 5-7 Y
Wind efective oo ins e T iE T S0 A-2, A-9
Windshield- and canopy-defogging system ............. 46
COMEEOLDRIRE . o oo st o T T AT RS T 4-5 4
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