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DESCRIPTION

1-1. AIRPLANE.

1-2. GENERAL.

1-3. The Northrop ¥B-49 airplane is & turbo-
jet propelled flying wing, designed for high
altitude, long range, heavy bombardment
missions. It 1s povered by eight J-35-A-5
engines; grouped four 1in each wing. The alr-
plane has & wing span of 172 feet, 2 length of
52 feet, and height of 15 feet. The weight
empty is approximately 89,000 pounds and the
design gross welght and maximum alternate
welght 1s 213,500 pounds.

1-%. CREW NACELLE.

1-5, The crev nacelle 1s located at the
center of the wing and 1s divided into three
parts, exclusive of a tall cone; the forward
sectlion containing the flight crew, the
crew's guarters having provisions for a re-
lief flight crew, and the aft gunner's
station. (3ee figure 1-2.) The normal crew
congists of & pllot, copllot, flight englneer,
radio operator, navligator, and bombardier.
Space 1s alsc provided for two gunners. The
complete crew nacelle 1s pressurized, and
personnel are free to move throughout the
nacelle while in flight.

1-6. ARMAMENT.

1-7. The airplane has been designed to con-
tain eight bomb bays, however only silx are
available in this airplane; three on each
side of the crew nacelle (see figure 1-2).
All gunnery equlpment has been omitted on
this alrplane.

1-8. FLECTRICAL SYSTEMS.

1-9. GENERAL.

1-10. This aifplane utilizes both alter-
nating and direct current to operate most of
its equipment and contrels. Two suxiliary
power units furnlsh 208 volts, L400 cycle,

SECTION T

%-phase alternating current. Direct current
is supplied by two motor-generators that are
operated by ac power. Alternating current
eircuits are protected from overload by
l1imiters (fuses). The direct current circuits
are protected by circult breakers, automatic
reset circuit breakers, and limiters (see
figure 1-3). Principal ac and dc distribu-
tion circuits are wired in multiple with
different wire routings which provide an
sdditional safety feature.

1-110 AcP-Un SYSTEM-

1-12. GENERAL.- The ac power supply is
derived from two 37.5 KVA, 208v, 3-phase,
100 cycle auxiliary power units. The units,
hereafter referred to as A.P.U.'s are
Franklin engine-driven alternator units in-
stalled in bomb bays 3 and 6. One 165 U3
gallon fuel tank is installed in No. 5 bomb
bay to supply fuel to doth A.P.U.'s. (See
figure 1-6.) Two external dc-operated booster
pumps are installed adjacent to the fuel

tank which assure proper delivery of fuel

to the A.F.U.'s., A solenoid-operated valve
permits cross-feed-operation of the A.B. U9
in the event of a booster pump fallure. The
tank s accessible from within the bomb bay.
The A.P.U.'s operate on 91 octane fuel,
Specification AN-F-48. Each A.P.U. 1s
equipped with an integral oil sump containing
9 quarts of Grade 1065, 3pecification AN-0-8
oi1l. The A.P.U.'s are serviced from within
their respective bomb bays. Alternating
current power leads from each A.F.U, connect
into & sectionalizing panel, through & circuit
breaker, in the aft end of the A.FP.U. bomb
bay. Direct take-offs from these sectlon-
alizing panels supply some motor-operated
actuators in the inner wings. FPower is led
from these same panels to a ring bus in the
crew nacelle. (3ee figure 1-4, From the
ring bus, power is distributed to electrical
panels throughout the airplane where take-
offs are made to various motors and actuators.
Power is also routed from the ring bus to a
transformer panel where it 1s stepped down to
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PANEL CIRCUIT Eﬁg

I. A.C. SECT. LIMITER PANEL HYD. PUMP - BRAKE 8 STEERING 30
> BOMBARDIER'S D.C. DIST. LIM. PANEL ___ BOMBARDIER'S WINDSHIELD WIPER 20
3 TRANSFORMER 8 120 V. CIRCT. LIM. PANEL _TURN 8 FLIGHT INDICATORS 10
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BATTERY HEATER 20

RADIO COMPASS 0

4 AFT. CREW NACELLE LIMITER PANEL AFT OREW NACELLE 40
5 GROUND POWER LIMITER PANEL EXTERNAL POWER 50
6 A.C. DIST. LIMITER PANEL A.C. DISTRIBUTION 50
2 NOSE GEAR LIMITER PANEL NOSE GEAR DOOR MOTOR 20
NOSE GEAR ACTUATOR MOTOR 30

5 LANDING FLAP RELAY LIMITER PANEL ___ HEATED FLYING SUITS 30
5 AFT C.N. D.C. LIMITER PANEL TANDING FLAP GONTROL 30

Figure 1-3.

furnish low voltage ac for the operation of
such equlipment as the 115v gyro compass &nd
the 30v suit heater controls. Burned-out
limiters, located in the crew nacelle, can
be replaced in flight by spare limiters that
are carried in & loose equipment stowage bag
located in the crew guarters. (See S

figure 1-2 and figure 1-3.)

1-13. A.P.U. ERGINE CONTROLS.

1-14. GENERAL.- A control panel (see
figure 1-5) installed at the engineer's
statlion provides the engineer with control
of the A.P.U.'s and ac power.

1-15. A.P.U. FUEL PUMP AND CRO33-FEED VALVE
SWITCHES. (See figure 1-5.)- These two °
switches have "FUEL PUMP," "OFF," and "CROS3-
FEED" positions. In the "FUEL PUMP" position,
the switches operate the fuel booster pumps
and open the fuel ‘valves permitting fuel to
flow to the A.P.U.'s. The "OFF" position,
closes the fuel valves and stops the fuel
pumps. The “CROSS-FEED" position stops the

Locatlion of Limiters

fuel pump, closes the respective fuel valve
and opens the cross-feed valve. (See
figure 1-6.)

1-16. A.P.U. FUEL SYSTEM SWITCH. (See
figure 1-5.)- This switch furnishes dc pover
for the operation of the fuel booster pumps
and fuel control valves.

1-17. A.P.U. LOW FUEL PRESSURE WARNING
LIGHTS. (See figure 1-5.)- One light is
furnished for.each A.P.U. The lights will
come on at any time that the fuel pressure
at the carburetor drops to 7 psi. (Normal
carburetor fuel pressure is 10 psi.)

1-18. A.P.U. PRIMER SWITCHES. (3ee

figure 1-5.)- These switches operate solenoid
valves which permit fuel to enter the intake
lines. The fuel booster pumps must be opera-
ting in order to furnish fuel pressure for
priming.

1-19. A.P.U. MAGNETO SWITCHES. (See
figure 1-5.)- Each A.P.U. is equipped with
dual ignition controlled by "ON-OFF" switches.
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A green ignition light 1s installed above
each magneto switch to indicate the operating
conditlion of that cilrcult.

1-20. A.P.U. STARTER SWITCHES. (See

figure 1-5.)- The starter switches are spring-
loaded to the off position. They operate
direct cranking starters with dc power.

1-21. A.P.U. SPEED CONTROL SWITCHES. (See
figure 1-5.)- A.P.U. englne speeds are regula-
ted between idle and full speed by spring-
loaded switches which operate dc motor-driven
governors. The governors control the throttles
and act to maintain the selected speed of the
A.P.U.'s. Indicator lights next to each
switch show the idle or full speed operation
of the A.F.U.'s and the dual tachometers
register the actusl rpm of the units. For
further pertinent information regarding the
use of these switches refer to paragraph 1-31l.

1-22. A.P.U. COOLING AIR VALVE SWITCHES.
(See 17 figure 1-12.)- Air for cooling and
pressurizing purposes 1is ducted from the
crev nacelle to each A.P.U. A fan that 1s
integral with each unit expells this air
through a duct that leads to an opening in
each upper wing surface. A cooling flap is
installed in both ducts so that the alr flow
can be regulated for cooling of the A.P.U.'s.
A dual-indicating gylinder head temperature
gage for the A.P.U.'s 1s located on the
engineer's instrument panel. (See 14

figure 1-12.)
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AC Control Panel

1-23. A.P.U. OIL TEMPERATURE SWITCH. (See
figure 1-5.)- This switch turns the d¢ pover
"oN* and "OFF" for the operation of the OIL
TEMP. indicators that are installed on the ac
control panel.

1-24, A.P.U. OIL TEMP. INDICATORS AND LOW
0IL PRESSURE WARNING LIGHTS. (See

figure 1-5.)- An oll temperature indicator
is provided for each A.P.U. There are two
LOW OIL PRES3. lights (red) on the panel
that light when the oil pressure drops below
normal.
1-25. EXTERNAL POWER 3Y3TEM.

1-26, GENERAL.- Ac and dc external power
receptacles are provided for ground opera-
tion of the airplane's equipment and start-
ing of the engines (see 13, figure 1-2).

The receptacles are located under & hinged
cover located in the lower left wing

surface just aft of No. 4 bomb bay. Ac
external power 1s routed to one side of the
ring bus through a dec operated contactor con-
trolled by a.spring-lcaded swiltch on the ac
control panel (see figure 1-5). This makes
it necessary to have & dc¢ power source,
elther the airplane's battery or external
power, connected into the system before ac
external power can be supplied to the ring
bus.

1-27. EXTERNAL FOWER RELAY SWITCH AND
INDICATOR LIGHT. (See figure 1-5.)- This
is a spring-loaded switch with "ON" and




UNIT O

BOOSTER PUMP

AP
O UNIT

FUEL SHUT OFF VALVE

CROSS FEED VALVE

FUEL PRESSURE WARNING LIGHT

Figure 1-6,

"OFF" positions. It controls & dc operated
contactor to open or close the external pover
circuit to the ring bus. When this switch

is "ON" an amber light, E, at the top of the
panel will be on.

1-28. CIRCUIT BREAEKER-RING BUS EXT. PWR.
(3ee figure 1-?.)- This switch-type circuit
breaker turns "ON" and “OFF" and rprotects
the dc power circuit for the operation of
the ring bus relays and the external power
contactor.

1-29.

1-3%0., GENERAL.- The alternator controls are
located on the ac control panel. (See
figure 1-5.)

1-31. A,P.U. SPEED CONTROL SWITCHES. (See
figure 1-5.)- The A.P.U. speed control
avitches regulate the speed of the A.P.U.'s
and consequently the frequency (cycles) of
Ehgls%ternating current. (See paragrarh

1-32. EXCITER FIELD SWITCHES., (See
figure 1-5.)- Power output of an alterna-
tor 1s dependent upon its field being
excited by direct current. This exciter
current 1s supplied by & generator built
into the alternator. The exciter current
flow for each alternator is turned "ON"
and "OFF" by a spring-loaded EXCITER FIELD
switch. Holding & switch to the "OFF"
position will cut the exelter current and
therefore discontinue the output of the
alternator.

ALTERNATOR CONTROL 3YSTEM.

A.P.U. Fuel System

1-33. A.P.U. RELAY SWITCHES. (See

figure 1-5.)- These two spring-loaded
switches operate relays to connect the
A.P.U.'s into the ac distribution system.
They are actually safety switches that must
be used in conjunction with the LOAD ON
switches in order to connect the units into
the ring bus.

1-34, PARALLEL-NON PARALLEL SWITCH.- This
switch is not used.

1-35. LOAD ON SWITCHES. - (See figure 1-5.)-
The two LOAD ON switches are used to place
the units on the "line." 1.e. to connect them
into the ac distribution system.

1-36. LOAD OFF SWITCHES. (See figure 1-5.)-
The two srring-loaded LOAD OFF swiltches are
used to disconnect the A,P.U.'s from the dis-
tribution system.

1-37. PARALLELING LIGHTS.- These lights are
not used. They are intended for use with
rarallel operation of the A.P.U.'s, g

1-78. VOLTAGE CONTROL RHEOSTAT KNOB3. (See
figure 1-5.)- These knobs provide means of
ad justing the output voltages of the A.P.U.'s
by regulating the exciter field current.

1-39. VOLTS AC INDICATORS. (See

figure 1-5.)- One indicator is used with each
A.P.U. The indicators constently register
the voltages of their respective units.

1-40. XW OR KVAR INDICATORS. (See
figure 1-5.)- One indicator is used with eack




These indicators show the amount of
KVAR readings

A.FP.U.
pover in kilowatts (KW) used.
cannot be taken.

1-41. AC AMPERE INDICATORS. (See

figure 1-5.)- One ac ampere indlcator 1s pro-
vided for each A.P.U. to show the amperes
being used.

1-42. CYCLES INDICATORS. (See figure 1-5.)-
The cycle indicators register the frequency
at which each A.F.U. 1s operating.

1-43.

1-44, GENERAL.- The power output of each
A.P.U. is fed into & different segment of the
ring bus. (See figure 1-4.) RING BUS RELAY
switches are provided for connecting the ring
bus segments together for parallel operation
of both alternators or for operation of the
complete airplane ac system by one alternator.

BUS TIE 3YSTEM.

RING BUS RELAY SWITCHES AND INDICATOR
LIGHTS. (See figure 1-5.)- The four RING BUS
RELAY switches are lettered A through D. When
8 bus tie is off, a red light at the top of
the penel for that bus tie will be on.

1-46.

1-47. GENERAL.- Power for dc uses 1is supplied
by two ac-operated motor-generator-converter
units and & 24-volt battery. (See figures

1-7 and 1-8.) For normal operations the
battery 1s connected into the dc powver system
which permits the motor-generators to maintain
the battery charge. An ac-operated heater 1s
provided for the battery. In addition, the
starter-generators on No. 4 and No. 5 engines
are utilized for an auxiliary dc power source
which may be used in the event of fallure of
the motor-generator units.

1-48.

1-49. GENERAL.- A 24-volt, 17 ampere-hour
battery is located in the nose-wheel well.
The battery 1s not intended for contlnued:
use in operation of dc equipment and whenever
possible an external dc power source should
be used when the motor-generators are not
operating.

1-45,

DIRECT CURRENT POWER SYSTEM.

BATTERY.

1-50. BATTERY CONTROL SWITCHES. (See
figure 1-7.)- There are two battery control
switches; one on the pllots' pedestal and
one on the engineer's upper electrical con-
trol panel.

NOTE

The switches are wired in series,
so both must be "ON" to connect
the battery into the dc system.

1-51. BATTERY HEATER SWITCH.- (See

figure 1-10.)- This two-positlon switch 1s
used to control an ac heater which supplles
heat to the battery.

1-52, EXTERNAL POWER SYSTEM.

1-53, (3ee 13

DC EXTERNAL POWER RECEPTACLES.

figure 1-2.)- In order to conserve the air-
plane's battery, an external power source of
2l-volts should be used on the ground when the
motor-generators are net operating. A dg
external power receptacle 1s located next to
the ac receptacle in the lower surface of the
left wing. There are no controls for the
external power. Two dc engine starter
receptacles on each slde of the airplane are
used to supply the starters with external
power. (See 31 figure 1-2.) Each pair of
receptacles is bussed together. Thils source
of povwer is not connected into the sirplane’s
de system. When starting the engines a type
C-16 power unit and two 12v get-type betteries
must be used to supply the 28v power for the
starters on each side of the alrplane. The
batteries are connected together in series

and in parallel with the two motor-generators
contained in the C-16 povwer unit. Two power
cables from the power unit must be plugged
into the two receptacles that are located side -
by-side.

1-54, MOTOR-GENERATOR SYSTEM.

1-55. GENERAL.- There are two ac-operated,
28-volt, 200-ampere, motor-generators in the
airplane, identified as RH and LH. All con-
trols and indicators for the motor-generators
are located on a dc control panel. (See
figure 1-8.)

1-56. MOTOR-GENERATOR CONTROL SWITCHES.-
(3ee figure 1-8.)- A two-position, switch-
type circuit breaker with "ON-OFF" positions
is provided for each generator.

1-57. DIRECT CURRENT VOLTAGE RHEOSTAT
CONTROL KNOBS., (See figure 1-8.)- A voltage
rheostat control knob is provided for each
motor-generator. They &re located under a
hinged cover on the edge of the dc control
ranel.

1-58. DIRECT CURRENT VOLTAGE SELECTOR SWITCH.
(See figure 1-8.)- A multiple-position switch
is provided for selecting each generator or
the bus of both generators so that & voltage
reading may be had on the single VOLTS DC
indicator.

1-59, DIRECT CURRENT INDICATORS. (See
figure 1-8.)- A single voltage indicator is
provided for use with both generators, and
one ampere indicator is provided for each
generator.

1-59A. STARTER-GENERATOR SYSTEM.

1-59B, GENERAL.- Numbers 4 and 5 englnes are
equipped with starter-generators each having
an output of 28v and-400 amperes.

WARNING

To prevent overloading the ailr-
plane's wirlng system, not more
than a 504 load should be placed
on each starter-generator.

Normally these generators are not used, but
if the A.P.U.'s should fail resulting in a



failure of the motor-generator units, the
starter-generators mey be used to provide dc
power for unlimited cperation of dc equlp-
ment. Starter-generator controls are in-
atalled on & panel to the engineer's right.
(See 7 figure 1-9.)

1-59C, STARTER-GENERATOR CONTROL SWITCHES.
(See figure 1-8A.)- A two-position "ON-QFF"
switch which ties thle generator into the
airplane's dc system is provided for each
starter-generator.

1-59D. STARTER-GENERATOR VOLTMETER AND
SELECTOR SWITCH. (See figure 1-8A.)- One
two-position selector switch is provided to
permit & voltage reading of elther generator
on the =ingle dc voltmeter.

1-59E. STARTER-GENERATOR VOLTAGE RHEOSTAT
CONTROL KNOBS. (See figure 1-8A.)- A
rhecstat control knob is provided to adjust
the voltage of each starter-generator. The
knobs are located under the hinged cover on
the panel.

1-EOF.. STARTER-GENERATOR AMMETERS. (See
figure 1-8A.)- There are two ammeters marked
LOAD. They indicate the locad in per cent
thet is belng drawn from the starter-genera-
tors.

i!ii R.H. LH.

1-60. HYDRAULIC SYSTEMS.

1-61. GENERAL.

1-62. Five high-pressure hydraulic systems
are used on this airplane. Four of the sys-
tems, termed the Power Boost Systems, furnish
pover for the operation of the primary flight
control surfaces. Ground test connections
are provided for each system, next to the
reservoirs. (See 29 figure 1-2 and 10 figure
1-11.) The outboard connectlons are acces-
sible through an access door in the lower wing
surfaces and the inboard connections can be
reached thnrough an opening in the forward end
of each main gear wheel well. The other
system provides power for the operation of
the main gear brakes and the steerable nose
vheel.

1-63., HYDRAULIC POWER BOOST SYSTEMS.

1-64. GENERAL.- There are four separate and
independent hydraulic power boost systems
used on this airplane. (See figure 1-11.)
Each system grovides 2000 psi hydraullc pres-
sure. Each engine drives one hydraullc

pump and the pumps are connected in pairs.
The outboard systems operate the outboard
actuators for the rudders and elevons, and
the wing slot -door actuators for thelr side
of the airplane. The inboard systems

GENERATOR  GENERATOR

ENGINE #5 ENGINE #4

OFF

VOLTMETER
SELECTOR SWITGH

D.C.
VOLTAGE
RHEOSTAT

ADJUST IN
AGCORDANGE
WITH TEGHNICAL
ORDER 03-5-39.
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VOLTAGE ABOVE
—-28.5 VOLTS-

Figure 1=-8A Starter-Generator Control Panel
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operate the inboard rudder and elevon actua=
tors. The systems are entirely automatlc
and have been designed so that 1f three
pumps on each side of the alirplane should
fall, there would be sufflecient hydraulic
power to operate ‘the flight surfaces,

1-65. HYDRAULIC POWER BOOST SYSTEMS GAGES.
(3ee 19 figure 1-12.)- A pressure gage for
each system'is located on & panel below the
engineer's instrument panel.

1-66. HKYDRAULIC BRAKE AND NOSE WHEEL 3TEER-
ING SYSTEM.
1-67. GENERAL.- Two ac motor-driven pumps

supply 3000 psi hydraulic pressure for the
operation of the main gear brakes and the
nose gear steering unit. (See figure 1-13.)

This system operates only when the landing
gear i1s extended and the main gear forward
fairing doors are closed. However, the main
pump can be atarted at any time by means of
an ovarride switch at the engineer's station.

DC Control Panel

1-68. MANUAL OVERRIDE SWITCH. (See 16
figure 1-12.)- This two-position switch is
protected by a red guard and is identified
as HYD. BRAKE PUMP MANUAL OVERRIDE. It may
be used in flight to check the oreration of
the hydraulic system or in an emergency
when the system will not operate because

of emergency lowering of the landing gear,
failure of the normal operating switches,
or control circuit.

1-69. BRAKE AND NOSE WHEEL STEERING SYSTEM
PRE3SURE GAGE. (3ee 15 figure 1-12.)- A
single gage located below the engineer's
instrument panel is used to register the
pressure in this system.

1-70. ACCUMULATOR PRESSURE GAGE. (See 23
figure 1-2.)- An sccumulator pressure gage
for the brakes and nose wheel steering sys-
tem 1s located just forward of the pillots'
instrument panel. The gage can be read
from the copilot's or bombardier's station
and should register 600 psi air pressure.

11
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Figure 1-0. Engineer's Statlion
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Flgure 1=-10. Englneer's Upper Electrical Control Panel

1-71. ENGINES.

1-72. GENERAL. (8ee figure 1-14.)

1-73. The airplane i1s powered by elght
J-35-A-% turbo-jet engines which produce a
total thrust of 32,000 pounds. The englnes
in the left wing are numbered from 1 through
L and in the right wing 5 through 8.

1-7T4. STARTING AND IGNITION SYSTEMS.

1-78. GENERAL.- Each engine 1s equlpped
with a direct cranking 28v dc starter. The
starters on Nos. 4 and 5 engines are

utilized as generators. The ignition operate
on 1l20v &ac.

1-76. STARTER AND IGNITION SWITCHES. .(See

figure 1-10.)- A starter and ignition switch
is furnished for each engine. The starter

13
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I. ASPIRATOR 10. GROUND TEST CONNECTIONS
2, CHEGK VALVE 1l. SOLENOID VALVE
3. FILTER 12. RESTRICTOR
4. RESTRIGTOR & FILTER 3. SLOT DOOR CYLINDER
5. GAGE LINE FUSE 14, VALVE
6. PRESSURE GAGE 15. RUDDER SERVO VALVE
7. RESERVOIR I16. RUDDER CYLINDER
8. PUMPS, VARIABLE VOLUME I17. ELEVON SERVO VALVE
9. RELIEF VALVE 18. ELEVON CYLINDER
Flgure l-1l. Hydraulic Power Boost Syatem




8. FUEL PRESSURE INDICATORS
P@@@@  ® < ov rressure woicaToRs
@ (3) (5) (5)|10. TAIL PIPE TEMPERATURE INDICATORS

I1. CABIN TEMPERATURE INDICATOR
@ @, @ @ 12. ENGINE TACHOMETERS
@ @ @ @ @ I3. FUEL COUNTER INDICATORS
3 14, APU GYLINDER HEAD TEMPERATURE INDICATORS
0000 5. BRAKES AND NOSE WHEEL STEERING HYDRAULIC
397 [o o PRESSURE INDICATOR
00 16. BRAKES AND NOSE WHEEL STEERING HYDRAULIC
0l0@0|| %5 ° PUMP OVERRIDE SWITGH
PLel 22 I7. APU COOLING AIR VALVE CONTROL SWITCHES
I8. OXYGEN INSTRUMENTS
|.CABIN RA
2 GABIN AJE@%’A"MB 19. HYDRAULIC POWER BOOST SYSTEM PRESSURE
3. ALTIMETER INDICATORS
4. BEARING TEMPERATURE INDICATORS 20. GROUND CREW INTERPHONE SWITGH
4 gg&s e TANs oS EVEL SELEGTOR 2!- APU FIRE EXTINGUISHER CONTROLS
' SWITCH 22. ENGINE FIRE EXTINGUISHER CONTROLS

7. OIL TEMPERATURE INDICATORS

Figure 1-12., Englneer's Instrument Zunel
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Flgure 1l-14.

switches have two positions and the ignition
switches are spring-losded to the "OFF"

position. The ignition switches are used
for starting only.
1-77. AIR INTAKE SYSTEM. (See figure 1-15.)

1-78. INDUCTION AIR.- Induction alr to the
englne compressors ls admitted through the
leading edge of the wing where it 1is led
directly to esch engine through its respective
main duct. There are no controls for induc-
tion air.

1-79. ENGINE COMFARTMENT COOLING AIR.- Inas-
much as very little cooling air is required for
tne engines, the prime purpose of admitting
cooling air into the englne compartments 1s

Engine Compartment Arrangement

for structure cooling. In this airrlane a re-
versing flow system 1s used to provide ade-
quate cooling air for ground operatlions. Each
engine compartment 1s divided into a forward
and tall pipe section. Two ducts having thelr
take-offs in the main engine inductlon duct
supply these compartments. Cooling air for
the forward compartment is normally expelled
through louvers in the engine bay doors and the
tall plpe cooling alr is emltted throuzh a
shroud around the tail pipe. When the engines
are operating on the ground, a low pressure
area at the intake ducts reverses the flow of
cooling air so that alr is taken Ln at the
Jouvers and tall plipe and expelled into the
mein duct. In flight, ram alr dispells the

low pressure areas and flows through the engine
cormpartments to be emitted through the louvers

17



SR,

2
Z
2
7
%
z
%
Z
%
%
%
Z
Z
Z
2
Z
Z
Z

2

= O
< N
BOARD
= VIEW 4
”- T =
% 9 °
6 7 8) (@

SODNO O DN —

——'—___-__
LEADING EDGE

. COOLING AIR, COMBUSTION SECTION

. COOLING AIR-TURBINE EXHAUST SECTION
. GABIN AIR HEAT

. DIFFUSER-COOLING AIR-AFT.

. OVERBOARD HEATED AIR DUCTS

. DRAIN-ELEVENTH STAGE COMPRESSOR
. DRAIN-COMBUSTION CHAMBER SHROUD
. DRAIN-TURBINE AND TAIL PIPE SHROUD
. INDUCTION AIR

EXHAUST" AIR

DUCT OPENING

Figure 1-18.

end tall pipe shroud, This type of system has
& charscteristic that at a certaln alrspeed in
relation to engine power setting there wlll be
& transition where the ram alr will egual the
low pressure area and consequently create a lag
in the flow of cooling alr. This trensition
will generally occur shortly after take-off
where full power L1s used and as the climb speed
1s set.

1-80. ENGINE TEMPERATURE INDICATORS.
1-81. BEARING TEMPERATURE GAGES AND SELECTOR
SWITCHES. (3ee figure 1-10 and 4 figure 1-12.)-

Four dual-indicating gages are provided to
register bearing temperatures, and eight four-
tosition selector switches (one for each
engine) are used to select the particular
bearing for which a temperature reading is
desired. Each selector switch has positions
numbered 1 through 4, indicating the four

18

Englne Compartment Airflow - Schematlc

engine bearings. By moving & selector switch
from one bearing position to another, individual
bearing temperatures wlll register on the re-
spective indicator gage. There are no controls
for regulating bearing temperatures.
1-82. TAIL PIPE TEMPERATURE INDICATORS. (See
10, figure 1-12.)- Four dual-indicating
temperature gages are installed on the engineer's
instrument panel for registering tail pipe
temperatures., There are no direct controls for
regulating tail pipe temperatures, however

tall plpe temperatures can be indirectly con-
trolled by throttle settings.

1-83.
1-84.

FUEL REGULATOR CONTROLS.
GENERAL.- Each englne 1s equipped

with a fuel regulator which controls the fuel

pressure supplied to the combustion chambers

of the engine. The regulators are operated
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by throttle controls at the pllots' or
engineer's stations. (See figures 1-16

and 1-23.) The throttles can be operated
manually or electrically. Manusl control 1s
used for take-off, landing and in the event
of electrical failurs. The englneer 1s pro-
vided with one throttle lever for each englne
and the pllots with one lever for each bank
of four engines. Each of the engineer's
throttle levers is permanently connected to
its respective fuel regulator by & cable sys-
tem. (See figure 1-17 for identification of
items.) A pilots! follow-up arm assembly and
8 motor-drive bellcrank are Inscalled beside
each lever 1n the engineer's throttle unit.
The bellcrank 1s linked to a dc motor-drive
end the arm assembly 1s cable-connected to
one of the plilots!' throttle levers. Two
triggers, operating together beneath each
throttle handle, move & pln on each throttle
lever which engages & notch in the bellcrank
and arm assembly. The triggers have three
positions. (See figure 1-18.) First when
ralsed up 2ll the way, the pins clear both
the bellcranks and the arm g&ssemblies allow-
ing the engineer to move any throttle in-
dependently of the othera in its bank, the

Engineer's Throttle Quadrant

pllots! levers, and the de motor drives.
Second, each of the engineer's levers is re-
cessed on one side for about half of the
downward trigger travel. When the lower
end of one trigger 1s engaged in the recess,
the pin can only be engaged with the arm
assembly. The trigger will engage the
recess when the EMERGENCY DISENGAGE levers
are moved to manual. This affords manual
control of the throttles in banks of four
for the pilots and engineer.  Third, 1lift-
ing the ons trigger that 1s engaged in the
recess and pressing down on the other per-
mits the engineer to engage the pins with
the bellcranks. (See figure 1-18.) This
allows the throttles to be controlled elec-
trically by movement of the pilots' levers,
the engineer's MASTER THROTTLE switch or
individual TRIM switches. The pilotas!
EMERGENCY DISENGAGE levers must be in the
automatic position (up) in order for the
engineer to engage his levers with the
motor-drives. When the EMERGENCY DISENGAGE
levers are in the manual (down) position
(see figure 1-24) a sliding plate blocks the
notch in the motor-drive bellcrank, dis-
engaging the motor-drives from the throttles.

19



PILOT'S THROTTLE LEVER
EMERGENCY DISENGAGE LEVER
ENGINEER'S THROTTLE LEVER
MOTOR DRIVE UNITS

PILOT'S FOLLOW-UP ARM ASSEM.
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Filgure 1-17.

A push-button switch on each of the pilots!'
throttle levers permits high-speed electric
operation of the throttles. Use of these
push-buttons will operate the electric drive
at three times the normal speed and is 1n-
tended for use at altitudes below 10,000
feet. The normal electric control will
operate the throttles at safe speeds regard-
less of altitude. When using manual control,
~ particularly above 10,000 feet, the throttler
can easlly be moved too fast. A too fast
advance of the throttles results in high
tall pipe temperatures which may burn up
the turbine wheels, and a too fast retard
can blow out the fires in the combustion
chambers. Therefore the following usage of
the throttles should be observed; move the
throttles very slowly observing tall pipe
temperatures for limits when on manual con-
trol. Use the high speed button only below
10,000 feet when on electric control. To best
describe the operation of the throttle system
it 1a divided into two sectlons, manual and
slectrie throttle control.

1-85. MANUAL THROTTLE CONTROL.- Manual con-
trol of the threcttles can be accomplished in
twvo different manners as follows: First,
individudl manual throttle control may be
effected by the engineer by raising the
triggers on the throttle lever (which dis-
engages the pin in the motor-drive bellcrank

20

Throttle System

and arm assembly) and moving the lever through-
out the full range of travel. (See figuré
1-19.) This procedure is used for starting and
stopping individusl englnes. If the engineer
stops an engine while in flight this method
will disengage and close that one throttle.
(see figure 1-19.) This will not affect the
operation of the other throttles whether on
manual or electric control. Second, manual
control of all throttles is possible by mov-
ing the pilots' EMERGENCY DISENGAGE levers

to the manual (down) position. (See figufe
1-24,) When this 1s done the notches in the
motor-drive bellcranks will be blocked, dis-
connecting the electric control. As long as
the 'engineer leaves his throttle levers
engaged with the pilots'! quadrants, both
engineer and pilots will have manual control
of the throttles and either can retard the
throttles to 35% rpm. (See figure 1-20.)
Movement of at least two throttles in sach
bank of four at the engineer's throttle unit
will move all throttles, and movement of ths
pilots' levers will alsoc move all throttles.
The englneer cannot reengage the motor-drives
until the pilot places the EMERGENCY DISENGAGE
levers in the automatic position (up). This
type of manual control is used for take-off
and landing so that the throttles will be in-
dependent of the motor-drives and can be cut
more quickly and alsn for use in the event
that the dc motor-drives should malfunction.



TRIGGERS UP-
INDIVIDUAL
MANUAL CONTROL—=

FULLY ENGAGED-
COMPLETE ELECTRICAL
CONTROL

Flgure 1-19. Indlvidual Manual
Throttle Control = Engineer

When ‘using menual contrcl be sure to move

the throttles very slowly (approximately 30
seconds from 274 rpm to full advanced) to aveid
overheating of the tail pipes or blowing out
the fires.

1-86, ELECTRIC THROTTLE CONTROL.- The
engineer cannot engage the throttle levers
with the motor-drive bellcranks untll they
& are first engaged with the pllots' follow-
up arm assemblies. Likewise he cannot engage

ELECTRIC DRIVES the motor-drives unless the pllots' EMERGERCY
DISENGAGED - DISENGAGE levers are in the automatic posi-

ANUA NTROL tion. To engage the electric system the
RSHUBE oS e engineer must first operate the motor-drives
so that the bellcranks can be located for

engagement with the throttle levers. On
Flgurs 1-18. Throttle ILever the ground this can be accomplished bz hold-
Engagement Triggers ing the MASTER switch to the "ADVANCE" posi-

Flgure 1-20. Manual Throttle Control = Pilots and Engineer
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Figure 1-21. Electric Throttle Control -
Piiots and Englneer

tion until the motor-drives stop and then to
the "RETARD® position until the motors stop
again. By doing thils the engineer will know
that all bellcranks are in line at the 65§
rpm position. In flight the motor-drives can
be left at the advanced position to save re-
tarding the throttles to & low rpm for en-

gagement. In either case engagement 1s the
same; 1ift the one trigger to clear the recess
in the lever and press down on the other
while holding the respective TRIM switch to
“RETARD" When the motor-drive bellcrank
reaches the same position as the lever, the
rin will engage in the bellcrank notch and

Flgure 1-22, Throttle Trim Operation - Engineer
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the triggers will move full down. After all
throttlea have been engaged in this manner,
the pilots and engineer will have complete
control. (3ee figure 1-21.) Using a follow-
up movement of both levers the pllots have a
range of control from 65¢ rpm to full advanced .
65% rpm 18 a minimum for altitudes above
10,000 feet. Below 10,000 feet the pllots
can retard the throttles to 50% rpm by holding
one of the HIGH SPEED push buttons while
moving the throttles .back. The engineer's
MASTER switch provides a range of control be-
tween 65¢ rpm and full advanced, moving all
eight throttles simultansously. If the
levers are below 65% rpm and engeged with the
motor-drives, as in the case wvhen the trim
switches &are used to retard the drives for
throttle engagement below 65% rpm, the

master switch can be used to advance all
throttles. The individual TRIM svitches
allow a throttle to be advanced or retarded

& minimum of 5% rpm in relation to the posi-
tion of the other throttles for the purpose
of synchronizing engine rpms without dis-
engaging a throttle and operating it manually.
(See figure 1-22.) The trim switches will
move the throttles from 65% rpm to below
minimum idle position.

1-87. FUEL SYSTEM.
1-88. GFNERAL.
1-89. The system consists of four main tanks

which feed the eight engines either directly or
through an engine manifold line. In addition
there are six auxlliary and four bomb bay tanks
which feed the main tanks through an auxiliary-
tank-manifold line and individual main tank
supply lines. Controls are also provided so
that auxiliary and bomb bay fuel can by-pass the
main tanks and feed directly into the englne-
manifold-line. Fuel transfer from one maln tank
to another is possible through the manifold lines
and the main tank supply lines. Overflow of the
main tanks is prevented by fuel level valves
which automatically close the main tank supply
lines when these tanks are full, Each main tank
is equipped with four ac-driven, single speed,
fuel booaster pumps; each pump has a capaclty ex-
ceeding the maximum requirements of one engilne.
One booster pump 1s installed in each auxiliary
and bomb bay tank. All pumps &re equipped with
check valves to prevent reverse flow through a
rump into an empty tank. All fuel controls are
located on the englneer's lower electrical con-
trol panel. (See figure 1-26.) JP-1 fuel,
Specification AN-F-32 1is used in this airplane.
Due to the installation of the A.F.U.'s in bombd
bays 3 and 6, bomb bay tanks cannot be carried
in these bays. Tank Capacities are as follows:

Main Tanks 1 and 4 1249 Gal. Ea.
Main Tank 2 1201 Gsal.

Main Tank 3 1321 Gal.

B.B. Tanks 2 and 7 895 Gal. Es.
Aux. Tanks 5 and 10 1573 Gal. Ea.
Aux. Tanks 6 and 9 887 Gal. Ea.
Aux, Tanks 7 and 8 1416 Gal. Ea.

(Total airplane fuel 14,542 Gal.)

1-90. FUEL CONTROLS.

1-91. ENGINE FUEL SELECTOR VALVE SWITCHES.
(See figure 1-26.)- Fuel selection for each
engine is made through & rotary-type, five
position switch. These switches control the
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Figure 1-23.

dc motor-operated selector valves so that any
desired combination of fuel selection may be

made.

1-92, MAIN TANK SUFPLY SHUT-OFF VALVE SWITCHES.
(See figure 1-26:)- These four switches are
used to.shut off the main tank supply lines.

1-93. AUXILIARY AND BOMB BAY FUEL TANK SHUT-
OFF VALVE SWITCHES. (See figure 1-26.)- Each
auxiliary and bomb bay fuel tank 1s provided

wilth an electrically controlled shut-off valve
gso that it may be shut off when it is emptied

of fuel.

1-9%, FUEL FUMP SWITCHES. (3ee figure 1-26.)-
The four booster pumgs in each main tank are
connected in pairs. One forward and one aft
constitute a pair. Eight tairs of switches

are located on the engineer's lower electrical
control panel with "ON-OFF" position for con-
trol of the pumps. Single switches arc pro-
vided for control of the auxiliary tank

pumps. Normally the main tank pumps are to

be kept "ON" for all operations and the
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Pllot's Station

auxiliary pumps "ON" as long as fuel is being
rumped from these tanks. When the auxiliary
tanks are empty, the pumps should be turned

"OFF."

1-95. MANIFOLD VALVE SWITCHES. (See

figure 1-26.)- AC-operated manifold valves
permit the flow of fuel between the auxillary
and engine-manifold lines. During normsal
operation the MANIFOLD VALVE switches are
"CLOSED" allowing fuel from the auxiliary and
bomb bay tanks to flow into the main fuel
tanks. When "OFEN," fuel will flow into the
engine-manifold-line where it can be distri-
buted to the engines through the engine

fuel selector valves instead of being pumped

into the main fuel tanks.

1-96. CRO3S-FEED VALVE SWITCHES. (See

figure 1-26.)- Two ac motor-operated valves

are installed in the manifold line to control
the flow of fuel from one side of the airplane
to the other. Two valves are used so that thére
will not be a "live® fuel line through the crew
nacelle. A single switch 1s used to open or

close the valves.
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Figure 1-24, Emergency Throttle
Disengage Levers

1-97. FUEL QUANTITY GAGES. (See 5

figure 1-12.)- Dual type indicators are used
to register the fuel quantities in the main
and auxiliary fuel tanks, A single indicator
is provided for the auxiliary bomb bay tanks
and a selector switch 1s used to select the
bomb bay tank for which & reading is desired.
The hands of the dual indicators are marked to
identify the tanks.

1-98. FUEL COUNTER INDICATORS. (See 13
figure 1-12.)- One indicator is provided for
each engine. These indicatcrs can each be set
to 999 gallons which does not total the
entire fuel capacity of the airplane. For
this reason the following is suggested for use
of the indicators: 1if the airplane is carry-
ing a total of 15,000 gallons of fuel, that
total should be divided by eight which glves
1,875. This cannot be set on the indicators,
but if the indicators are set to 875 they will
subtract to zero and then start over again.

In this manner, adding the amounts shown on
the indicators will give the total fuel remain-
ing in the airplane.

1-99. OIL SYSTEM.
1-100. GENERAL.
1-101. Lubrication is provided for the bear-

ings of each engine from & self-contalned

0il system. A ten-gallon oil tank 1s attached
to the top of the engine accessory section.
.Specification AN-0-8, Grade 1065 oil 1s used
in this airplane. There are no controls for
the oll systems.
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Filgure 1=26,

Engilneer's

< -
ATART  (GN
[y

oy
START 1GN. START [ON.
g —g—!

LW ENGINES ———————

:'
°| ENG
WaNIF |5 MaRI

NOAMAL
TanR 1g EXQNE

L suuY OFF VALVES
QrEN o OPEN orEN

WALVE.
b OPEN THE CROSS-FEED \ALVES.

A ENGING EMERGENCY
L SELEGT "OFF* FOR THE ENGINE AFFECTED. Th|
2 TURM OFF THE FUEL PUMPS FOR THE ENGINE
B TANK EMERGENCY
L MAIN TRNK
& SELECT "MANFE TO ENG™ FOR BOTH ENGINES
b SELECT "TANK TO ENG. AND MANF" FOR Trit
€. GLOSE THE TANK VIMWE AND TURN OFF Thi
4 FOR A SECOND MAIN TANX EMERGENCY FOLL
AND THE CROSS-FEED WALVES,
2. AUKILIARY TANK :
o CLOSE THE TANK WLVE.
& TURN OFF THE FUEL PUP.

Iower Electrical Control Panel
25



WING SLOT

TRIM" FLAP
AND
RUDDERS

ELEVON

INB'D.
LANDING FLAP
OUTBD

Figure 1-27,

1-102, OIL INDICATORS. (See 7 and ¢

figure 1-12.)- There are four dual oil pres-
sure indicators and four dual oil temperature
indicators on the engineer's instrument rpanel.

1-103. FLIGHT SURFACE CONTROLS.

1-104%, GENERAL. (See figure 1-27.)

1-105. The flight surfaces contrcl this air-
plane in & normal manner, although thelr action
is somewhat unconventional. Instead of using
ailerons &nd elevators, this ailrplane is
equipped with elevons which provide lateral
and longitudinal control. These surfaces are
actuated by hydraulic pressure, but are con-
trolled by conventional control columns and
wheels. The rudders are also actuated by
hydraulic pressure and sct a&as drag surfaces
to create & turning moment rather than conven-
tional deflection-type rudder. The rudder
pedals are not interconnected &s in most air-
planes, but operate independently of each
other. E&ch rudder is hinged to an selectri=-
cally-operated trim flap., The trim flaps are
used for pitch and roll trim. The rudders
move with the trim flaps for trim purposes
but operate independently for directional
control. Hydraulically actuated wing slot
doors are used to close the wing slots in

the leading edge of each wing. 'The slots

are provided to prevent wing tip stall at

low speeds. Conventional landing flaps are
electrically operated and controlled. Inas-
much as the elevons and rudders are powepr-
operated, 1t has been necessary to provide

an ertificial "feel" to the controls for
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these surfaces. This has been accomplished
by springs attached to the control wheel and
rudder mechanisms which return the controls
to neutral and also provide the "feel"
necessary to rrevent overcontrol of the
rudders and "aileron”" movement of the ele-
vons, A control force bellows, utillzing
ram air rressure over static air, provides
"feel™ to the orperation of the control
columns for "elevator" control. There are
no control surface locks. The fluid in

the hydraulic actuating cylinders provides
& fluid lock which prevents “the surfaces
from moving when the airplane is not in use.
1-106. CONTROL FORCE BELLOWS.

1-107. GENERAL.- A control force bellows

is attached to the pllot's control column to
lend proportional "feel® only to the opera-
tion of the column for "elevator” control.
(See figure 1-28.) It is a cylindrical assem-
bly incorporating & bellows diaphragm. The
method of attachment to the control column

1s such that movement of & column in either
direction moves the diarhragm in the same
directlion, against the ram air pressure.

When the airplane 1s resting on the ground,
static air is in both sides of the bellows com-
partments, so there is no feel of the bellows
on control column movement. In flight ram
air creates a pressure on the aft side of

the diaphragm which must be overcome to move

a column. It i1s apparent then that pressure
increases with speed, and consequently the
higher the airspeed the more resistance to
control column movement. To forestall icing
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Control Force Bellows Actlon

dangers, an electric heating element installed
in the bellows can be used at the pllot's
discretion. The linkage connecting the
bellows to the pilot's column can be discon-
nected by a disengage lever.

1-108. CONTROL FORCE BELLOWS HEATER SWITCH.
(See figure 1-10.)- The control force bellovs
dc heater element is controlled by a two-
position switch on the engineer's upper elec-
trical control panel. This switch also con-
trols the pitot tube heaters.. It is identl-
fied as PITOT AND CONTR. BELLOWS HEATER.

1-109, CONTROL FORCE BELLOWS DISENGAGE

LEVER. (See figure 1-28.)- The control bellows
connecting linkage attaches to the forward slde
of the pilot's control column. At this polnt

& lever is provided which can be raised to
disconnect the linkage and free the column from
the bellows.

NOTE

If disengaged, the bellows can-
not be re-engaged while In flight.

1-110. ELEVON3.

1-111. GENERAL.- The elevons functlon eas

both elevators and ailerons., They are actuated
by hydraulic cylinders which obtain operating
pressure from the Hydraulic Power Boost Systems.
Pressure to the hydraulic actuating cylinders

is regulated by servo valves that are operatel
by the control columns and wheels, through cable
systems. An emergency elevon system 1s provided
whereby the elevons may be operated by electric
motors in the event of a hydraulic pover
failure.

1-112. NORMAL ELEVON CONTROL.- Fore-and-aft
movement of & control column moves both ele-
vons together as elevators. Turning & control
wheel moves the elevons in opposite directions,
in a manner similar to conventional allerons.
Simultaneous movement of the columns &and
wheels results in a combined elevator and
aileron action as illustrated in figure 1-29.

1-113. EMERGENCY ELEVON CONTROL.

1-114. GENERAL.- Emergency elevon control is
provided by reversible dc motors. When the
emergency system 1s engaged, the normal
hydraulic power is by-passed and the motors
are operated by follow-up switch-and-cam
assemblies actuated by the normal cable
system. The switches are cperated by cams
to open and close the motor circuilts, start-
ing and stopping the motors which drive the
elevons. In the event of a dc¢ power system
failure, the airplane battery wlll auto-
matically be cut into the control circuit.
The starter-generators may be turned on

for unlimited operatiocn of this system.

1-115. EMERGENCY ELEVON SWITCHES. (See 2
figure 1-30 and figure 1-33.)- Two switches
control the emergency system. One switch
on the pillot's control wheel can be used to
make a momentary check of the system and
another switch on the pllots' pedestal 1s
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\ 2, l;ged to engage the system. After engaging

g \ e system the control may be operated

f ,«’:?‘3 COLUMN BACK normally and there 1s sufficient power to
) completely control the airplane at air-

speeds below 200 mph.

(&

1-116. EMERGENCY ELEVON LOAD LIMIT LIGHTS.
(See 2 figure 1-30.)- Two limit lights are
installed on the pedestal adjacent to the
control switch. These lights indicate that
the emergency system has reached the load
limit and the airplane should be retrimmed
to relieve the loads lmposed.

NOSE UP

1-117. RUDDERS.
1-118. GENERAL.- A hydraulically-actuated,

double split-flap type rudder is hinged to
each trim flap. The rudders move with the
trim flaps when the flaps are used to trim
the ailrplane but they operate independently
of the flaps for directional control of the
airplane. The rudders may be used simul-
‘taneously for braking purpcses in the air.
Independent rudder pedals, operatling through
cable systems, control servo valves which
regulate hydraulic pressure to the two
hydraulic actuating cylinders at each rudder.
Emergency controls for rudder operation are
not provided.

NOSE DOWN

1-119., RUDDER CONTROLS.- The rudders are
controlled by toe-pedals having fixed heel
rests. Preload-spring assemblles return
the pedals to neutral and furnish "feel"

to rudder operation. Pressure on one
rudder pedal opens its corresponding rudder,
its surfaces deflecting above and below the
trim flap. (See figure 1-29.) The pedals
are not interconnected, therefore simultane-
ous movement of the pedals opens both
rudders. The rudderas also operate when the
pedals are used to apply the brakes.

J

LEFT WING 1-120. TRIM CONTROLS.

DOWN 1-121. GENERAL.- Roll and pitch trim or a
combination of both are accomplished by
movement of electrically-operated trim
flaps. During take-off and landing 1t is
necessary to use nose-up trim. This 1s
accompliched through the use of the trim
flaps. The elevons also are provided with

an elevator trim control. During high-
speed operation it may become necessary to
use more pltch trim than is avallable from
the trim flaps. In this event, the elevons
may be trimmed for "elevator” trim to gain
edditicnal down-elevator trim. Rudder trim
is controlled by dc-operated motors which
open and close the rudders. Control
switches for trim flaps and rudder trim are
located on the pllots' pedestal; & knob for
LEFT RUDDER elevon trim control is located on the face
OPEN of the pillot's control column. (See
figures 1-31, 1-32 and 1-33.)

1-122. TRIM FLAP CONTROL SWITCH AND POSITION

INDICATOR3., (See figure 1-31.)- A spring-
loaded switch on the pllots' pedestal has
RUDDER ACTION four master and four intermediate positions.

The master positions are “NOSE-UR" "NOSE -
Flgure 1l=29., Elevon and Rudder Action DOWN,"™ *RIGHT WING DOWN," and "LEFT WING DOWN, "
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Figure 1-33. Elevon Trim Control

The four intermediate positions provide com-
binations of trim. Two indicators, for ele-
vator and aileron trim, are located on the
pedeatal just forward of the control switch.
Tnese indicators are not calidbrated in
degrees of trim.

1-123. RUDDER TRIM CONTROL SWITCH AND INDICA-
TOR LIGHTS. (See figure 1-32.)- A two-posi-
tion, spring-loaded switch controls the rudders
for directional trim. To obtain trim the
switch must be held to the Eosition desired,
“NOSE LEFT" or "NOSE RIGHT. Two lights ad-
jacent to the switch indicate which rudder

is open. A rudder may be returned to neutral
by holding the swltch to the opposite trim
position until the rudder open light goes out,
then allowing the switch to return to the
center position. As a safety precaution, &

landing-gear-operated switch automatically
returns the rudder trim to neutral when the
landing gear is lowered.

1-124. ELEVON TRIM CONTROL KNOB. (3See
figure 1-33.)- A knob on the face of the
pilot's control column provides "elevator"
trim of the elevon by changing the neutral
position of the control force bellows linkage.
1-125. LANDING FLAPS.

1-126. GENERAL.- The landing flaps are opera-
ted by an ac motor-driven gear-box assembly,
througn & series of torque tubes and universal
joints. A master control switch is located

on the pilots!' pedestal. Two ac motors
normally drive the gear-box assembly to operate
the flaps. In the event that one of these
motors should fail, the flaps may be operated
by the other motor.

1-127. LANDING FLAP NORMAL CONTROL SWITCH AND
POSITION INDICATOR. (See 11 figure 1-30 and 25
figure 1-34.,)- The landing flap control switch
located on the pedestal within reach of eilther
pllot has "UP,™ "OFF," and "DOWN" positions.
Flap movement can be stopped at any position
by returning the switch to the "OFF" position.
A flap position indicator is located in the -
lower right corner of the instrument psnel.

1-128. EMERGENCY LANDING FLAP CONTROL.

1-129. GENERAL.- The landing flap gear-box
assembly 1s driven by two ac motors having
integral brake assemblies which hold the
motors when the electric power 1s off. When
the control switch 1is ®OFF" the brakes are
set, thus holding the flaps 1in position. The
gear box arrangement 1is such that the two
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motors operate the flaps through differential
gearing. Because of this arrangement, both
motors must be coperating, or the brake on one
engaged, in order to move the flaps. Individ-
ual motor switches and an indicator 1light

are installed on the flap power unit to

afford control 1f one motor should fall. A
reset handle is located on the side of the
flap unlit so that the unit may be re-engaged
should an overtravel occur.-

1-130. FLAP MOTOR SELECTOR SWITCHES. (3ee
figure 1-35.)- These switches are used to
check and determine an inoperative motor.
These switches are wired so that they control
individual motors. When one switech is turned
"OFF" 1t sets the brake on 1ts respective
motor so that the other motor may drive the
landing flaps.

1-131. FLAP RESET LEVER AND INDICATOR LIGHT.
(See figure 1-35.)- This lever is used to re-
engage the power unilt in the event of an
electrical limit switch fallure and subse-

quent disengagement of the unlt by the
mechanical stop. The red indicator light
shows that the flaps are at one extreme of
travel. Before attempting to reset the unit,
the pilots!' switch must be moved to the
opposite position causlng the light to go out,.
When this 1s done the motors will be cpera-
ting in the proper direction and the unlt

may be reset by moving the lever outboard as
far as possible and then returning it to the
inboard position.

1-132. WING SLOT DOORS.

1-133. GENERAL.- A three-position switch
rermits manual or autometic control of the
opening or closing of the wing slot doors
in each wing. A hydraullc cylinder in each
wing furnishes the power to actuate the
doors. Hydraulic fluld to the cylinders 1s
controlled by & solenoid-operated valve.
Spring-bungees hold the doors open and &lso
open them in the event of a hydraulic
failure. Normally the solenold valve is

i %
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energized and consequently the doors remain
closed. When the circuit to the solenold

is broken, the hydraulic power is cut off,
allowing the spring-bungees to open the

doors. Automatic control of the doors 1s
accomplished through aerodynamic pressure
switches, opening and closing the doors at
predetermined 1ift coefficlents. Since 1t

i3 desirable to have the slot doors open
during take-off and landing, & landing-gear-
acutated switch opens the doors when the gear
is down. The hydraullc system 1s so designed
that it is not possible to have fallure on

one side of the airplane without fallure on
the other side. Also the aercdynamic switches
are interconnected so that pressure change on
one wing will result in the operation of the
doors in both wings. The manual positions of
the pllots' switch by-pass both the aerodynamlc
switches and the landing gear switch. Should
s mechanicel faillure hold one set of doors
open or closed, the pilot can place the doors
in the other wing in the same position through
the use of the manual positions of the control
switch., Lights indicating the open position
of the slot doors are installed on the pilots'
instrument panel.

1-134. SLOT DOOR CONTROL SWITCH. (See 5
figure 1-30.)- This three-position switch
nas ®OPEN," "CLOSE," and ®AUTO0." positions.
In the automatic position the doors are
orpened or closed through the medium of aero-
dynamic pressure switches, and opened by a
landing-gear-operated switch. The "OPEN"
and *CLOSE* positions afford manual control.
As a precaution the switch should always be
placed in the "OPEN" position for take-off
and lending. In flight the switch should be
in the "AUTO." position.

1-135. SLOT DOOR INDICATOR LIGHTS. (See 27
figure 1-34.)- An amber light is provided

for each set of slot doors. When the lights
are on they lndicate that the doors are open.

1-136. AUTOMATIC PILOT.- Not provided.
1-137. LANDING GEAR.

1-138. GENERAL.

1-135. The tricycle landing gear and the

landing-gear fairing doors are actuated by ac
slectric motors. Dual wheels, each equipped
with spot-type brakes, are used on each main
gear, and a single steerable wheel 13 used on

the nose gear. The landing-gear up and down
locks are operated by electric actuators.

The fairing door locks are controlled by a
cable system connected toc the landing-gear
control handle. Except for the strut doors,
the falring doors clcose when the gear 1is
extended. The doors are closed and locked
when the gear is retracted and are closed

but not locked when the gear 1is extended. An
emergency release system ls lncorporated 1n
the landing-gear control system whereby the
gears can be fully released for emergency
lowering, There are no provisions for emer-
gency retraction. A peositive locking arrange-
ment prevents lnadvertent retractlon of the
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gear vhen the alrplane 1s on the ground. Alr-
oll bungees, attached to the gears and to the
nose wheel doors, assure engagement of the
gears in the down locks for either normal or
emergency extension.

1-140. LANDING GEAR EXTENSION AND RETRACTION
SYSTEM.
1-141, GENERAL.- Two methods are used to

safety the landing gear when the airplane

is on the ground. A "trigger" lock, attached
to the control handle, must be raised before
the handle can be moved to the "UP" position.
In addition to the "trigger" lock, & solenoid-
operated plunger blocks the movement of the
handle when the weight of the airplane 1s on
the gears. An emergency release lever 1s
provided to override the solencid permitting
the handle to be moved. To assure positive
engagement of the gears in the down locks,
each gear has been equipped with an air-oil
bungee.

1-142. LANDING-GEAR CONTROL HANDLE. (See
figure 1-36.)- When the airplane is resting
on the ground the landing-gear control handle
cannot be moved without reising the “trigger"
lock and moving the emergency release lever.
To do this requires the use of both hands,
which reduces the chances of Inadvertent re-
traction wvhile on the ground. For normal
extension of the gear, the landing-gear
control handle is moved to the "DOWN" posi-
tion. Movement of the handle to this posi-

==

Landing Gear Control Handle
and Release

Figure 1l=36,



:ion uplocks the landing-gear door locks by
neans of & cable system. When the locks are
fully open they contact switches which start
the landing-geer door motors. Subsequent
lowering of the gears and closing of the

ioors is accomplished by chain-sequence-opera-

tion of limit and sequence switches. The
sown-locks are automatically actuated to the
locked positions by entry of lugs attached
to the landing gear struts. There 1s no
neutral position of the landing-gear control
handle; it will stay in either the "UP" or
"DOWN" position. When the control handle

{s placed in the "UF" position for normal
retraction of the gear, it closes switches
vhich actuate the door motors, openlng the
joors. When the doors are opened, the re-
traction sequence of the gear into the up-
locks and subsequent closing and locking of
the fairing doors 1s automatically accom-
plished through & series of subsequent
switches.

1-143, LANDING-GEAR CONTROL HANDLE EMER-
GENCY RELEASE LEVER. (See figure 1-36.)-
If for any reascn the solenoid lock should
fsil to release the landing gear control
nandle after the welght of the alrplane is
off the gears, this emergency release lever
will menually move the solenoid so that the
control handle can be moved out of the
“DOWN" rositien.

1-14k, EMERGENCY LANDING-GEAR RELEASE
CONTROL HANDLE. (See figure 1-37.)- A
control handle for emergency release of

the landing gear is located on-the side

of the turret structure in the crew's
quarters. This handle orerates a cable
system which unlocks the fairing doors,
releases the uplocks, and disengages the
¢lutches of landing-gear actustors allow-
ing the gears to fall of thelr own welght to
& point where the air-oil bungees will force
them intc the down-locks. The handle
cperates the same &3 a mechanics socket
ratchet nandle. It has & small lever which
regulates the direction of ratchet. When
this lever is in the "DOWN" position the
nandle is set to release the gear. Normally
the nandle hangs downward and by ralsing it
up and down in five 90° movements the gears
will be fully released. Once thils system 13
uzed the normal contrcl handle should be left
in the "DOWN" position arnd no attemgpt should
be made to retract the gear, A rolnter
operated by movement of the handle indicates
the "GEAR LOCKED" and "GEAR UNLOCKED" condi-
tion. When this system is operated, 1t
destroys the normel operational sequence
timing and the landing-gear system must be
reset by the ground crew to restore it to
normal operating conditlon.

1-145, LANDING-GEAR INDICATOR LIGHTS. (See
17 and 18 figure 1-34,)- Two push-to-test
lights, one red and one green, &are located

at the center of the instrument panel. The
red light is on when the gears are not in the
locks. The green light is on when all gears
are in the down-locks. Both lights &re out
when the gears are up and locked.

DO NOT OPERATE THE
EMERGENGY RELEASE
ABOVE 140 MPH (1AS)

~,

| .

Figure 1=37, Emergency Landing Gear Release
(On Side of Center Turret Structure)

1-1%6. LANDING-GEAR BUNGEE SY3TEM.- Each
mein gear 1s equipped with two bungees, the
nose gear with one, and the forward and aft
nose gear doors each with one. The bungees
operate under constant alr-oll pressure in
the systems. As the landing gesar extends,
approaching the down-locks, air-oil pressure
forces the bungee cylinders against the
gears. Theoretically the systems should not
have to be recharged as action of the gear,
as it 1s retracted, automatically restores
the pressure in the bungee systems. Each
bungee pressure gage, however, should be
checked before flight. Each maln gear
bungee should have 500 psi alr pressure,

the nose gear bungee should have 400 psi

air pressure and each nose gear docor bungee
bott%e 1000 psi. (See 3, 18, and 30 figure
1-2.

1-147. NOSE-WHEEL-STEERING SYSTEM.

1-148, GENERAL.- The nose wneel on this
airplane is equipped with a "steer-damp"
unit which permits the ncse wheel to
swivel when the airplane is turned, or
allows controlled steering of the wheel
through an arc of 98°. The "steer-damp"
unit 1s operated by 3000 psi hydraulic
pressure for nose-wheel steering. The
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pressure 1s supplied by the brake and steer-
ing hydraulic system. Hydraullc pressure to
the steering unit is controlled by a solenold-
oprerated valve, operated by a "trigger"

switch on the NOSE WHEEL STEERING AND PARKING
BRAKE HANDLE. The control handle 1s used to
turn the nose wheel and also to set the park-
ing brakes.

1-149, NOSE-WHEEL-STEERING CONTROL HANDLE
AND SWITCH. (See 2 figure 1-23.)- The
steering control handle is located to the
left of the pilot. After actuating the
steering-control switch, any movement of the
handle to the left or right will result in
proportional movement of the nose wheel.

This switch is located on the control handle
so that when the handle 1s held, the switch
is under the forefinger. When the switch 1s
actuated, hydraulic pressure 1s released to
the steering unit so that turning the control
handle will turn the wheel. This switch also
sctuates the main-gear-brake solenoid valve
so that pressure on the rudder pedals will
aprly the brakes. The handle 1is connected to
the steering unit on the nose gear through
mechanical linkage. The rparking brakes also
are operated by this handle.

1-150. BRAKES.,

1-151. GENERAL.- Each main-gear wheel 1s
equlpped with dual spot-type brakes. The
brakes are power operated with hydraulic
rressure furnished by the brakes and nose-
wheel-steering hydraulic system. Power brake
valves, ccnnected to the rudder pedal torque
tubes, are operated by normal movement of

the rudder pedals. A solenold-operated

valve in the pressure line leading to the
brake valves prevents the application of the
brakes when the rudders are operated. This
solenoid valve ia controlled by any one of
three switches: one on the steering and
parking brake handle, and cne on each of the
pilots! control wheels. The rudders are
operated each time the brakes are applied.

An emergency air-brake system is also pro-
vided.

1-152. BRAKE CONTROL SWITCHES. (See

figure 1-13.)- To secure braking action,
press and hold one of the three BRAKE
switcnes, then derress the rudder pedals,

A switch should be actuated before the pedals
are deprressed so that the brakes may be
applied gently. If the pedals are derpressed
first, hydraulic pressure will be free to
arrly the brakes immediately upon movement
of & switen. This will result in abrupt
braking action.

1-153. EMERGENCY AIR BRAKES.

1-154. GENERAL.- The emergency eir-brake
system uses 8 working air pressure of 1500
pei. The air storage bottle 1s located in
the nose-wheel well and contains sufficient
alr pressure for four comrplete actuations of
the brakes. (See 20 figure 1-2.)

1-155. EMERGENCY AIR-BRAKE CONTROL LEVERS.

(see 1 figure 1-23.)- Two contrcl levers are
located overhead between the pilots. Differ-
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ential and metered pressure 1s cbtalned with
the use of the two control levers. After
operating the brakes the levers will return
to the up (off) position. Ayoid ebrupt
operstion of tne levers.

1-156. FIRE EXTINGUISHER SYSTEMS.

1-157. GENERAL.- A methyl bromide fire ex-
tinguisher system is prcvided for tne

engine sections, and a carbon dlcxide system
for protection of the A.P.U.'s. The englne
section fire extingulsher 13 capsble of com-
bating two fires on each side of the airrlane.
The A.P.U. system has only one discharge
available.

1-158. ENGINE SECTION FIRE EXTINGUISHER
SYSTEM.
1-159. GENERAL.- The engine section fire

extinguisher system consists cof two equal.
parts, one for each slde of the airplane,

‘Each part 1s capable of fighting two in-

dependent fires, at different times, in any
zone. The airrplane is divided into eight
zones, one zone for each engine, numbered
from left to right. (3ee figure 1-38.)

The controls are located at the englneer's
statlion. Heet detector lights are lnstalled
near each throttle to lndicate a rise in
temperature in the englne compartment.

1-160, FIRE DETECTOR INDICATOR LIGHTS.

(See 22 figure 1-12.)- Fire detectors are
installed in each ‘engine bay to indicate a
fire. If a fire should occur, the detectors
will light a lamp on the engineer's fire
extingulsher panel and the panel behind the
throttles. (See paragrarh 1-163.)

1-161. FIRE DETECTOR SYSTEM TEST SWITCHES.
(see figure 1-38.)- Two spring-loaded test
switches are provided for testing the fire
detector systems. When a switch is held to
the "TEST" position, it causes direct current
to flow through the detector system, heatlng
the detector units to simulate a fire condi-
tion. The indicator lights should glow within
15 seconds of closing of the test switch If
the system is functioning rroperly.

1-162. FIRE EXTINGUISHER DISCHARGE 3WITCHES.
(See figure 1-38.)- The zone selector switch
may be turned to any one of the elght fire
zones. To combat & fire, this swltch must be
turned to the affected zone, as indicated by
the fire detector light, before operating a
discharge switch., A dlscharge switch is pro-
vided for each side of the airplane. The dis-
charge switches are spring-lcaded to the off
position. The up position, releases agent
for a first fire and the down position re-
leases agent for & second fire.

1-163, HEAT DETECTOR LIGHTS. (See 1
figure 1-16.)- One row of amber and one row
of red indicator lights are installed on a
ranel in back of the englneer's throttle
quadrant., Thne lights indicate excessive
engine compartment temperatures. An amber
light indicates an excessive temperature in



E  moncareo &y wiawt
| TURN FUEL SELECTOR VALVE TO OFF POSITION
OFF CABIN AR AND BYPASS SOLENOID ON THE AFFECTED SIDE. =
TOR SwiTCH.TO BURNING ZONE
4 DISCHARGE EXTINGUISHER
5. RETURN SELECTOR SWITCH TO OFF POSITION
0O NOT RESTART ENGINE
7 0O NOT TURN ON CABIN AIR ON THE AFFECTED SIOE

@ 3% FIRE on one sive  LEAVE AIRPLANE @

Figure 1-38.

the aft englne compartment, and power on

that engine should be decreased until the
light goes out. A red light indicates a
fire condition in the forward engine compart-
ment, and thet engine should be shut off
immediately &nd the fire detector lights ob-
served for further indication of & fire be-
fore the extingulsher 1is discharged.

1-164. A.P.U. FIRE EXTINGUISHER SYSTEM.
1-165. GENERAL.- A single-discharge carbon
dioxlide system 1s provided for fire control
in the A.P.U. compartments.

1-166. INDICATOR LIGHTS. (See figure 1-3G.)-
One fire indicator light is provided for each

Flre Extlngulsher Control Zones

A.P.U. They are red lights having conven-
tional rush-to-test jewels.

1-167. DISCHARGE SWITCH. (See figure 1-39.)-
Thls is a spring-loaded, double-throw switch.
When held te¢ the on position for six seconds,
agent will be discharged to the respective
A.P.U. compartment.

1-168. INSTRUMENTS.

1-169. GENERAL.

1-170. All gyro instruments are electrically-
driven. The fuel level indicators are selsyn

operated instruments. Fuel and oill pressure
instruments are actuated by fluid pressure
transmitters.
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A,P.U. Fire Extingulsher
Control Panel

Flgure 1-39.

1-171., STATIC FRE3S3URE SELECTOR VALVES.
1-172. The pillot and copllot are each
furnished with a STATIC PRESSURE SELECTOR
VALVE that is operated by a toggle-type
lever. (See 26 figure 1-34.) The
"AIRSPEED TUBE" position selects static

air from the pitot tubes and the "ALTERNATE
SOURCE" tosition selects static air from
bomb bay 4 for tne pllot and bomb bay 5 for
the copilot. The navigator does not have
an alternate source of static air.

1-173. PITQT TUBE HEATERS.

1-174. The pitot tube heads and the control
bellows incorporate electrical heating
elements. A PITOT AND CONT. BELLOWS HEATER
switch on the engineer's upper electrical
control panel controls direct current to

the neaters. (See figure 1-10.)

1-175. THERMOMETERS.

1-176. A free air thermometer is located

on the engineer's, pilots' and navigator's in-
strument panels. The thermometers operate on
28v de, actuated by resistance bulbs. The
englneer's thermometer 1s used to indlcate

PILOTS
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cabin temperature, and the pilots' and navipa -
tor'as thermometers indicate free alr tempera-
ture. (See 11 figure 1-12, 24 figure 1-34,
and figure 4-6.)

1-177. MAGNETIC COMFA33.

1-178. A magnetic compess is inatalled on
the window frame in front of the coplloct.
(See 7 figure-1-23.)

1-179. MISCELLANEQUS.
1-180. GENERAL.
1-181. Miscellaneous stowed equipment 1=

located on the general arrangement diagram.
(see 5 figure 1-2.) This equipment includes
spare lamps, limiters, jdck pads, mooring
equipment and alrrlane reference material.
1-182. DATA CASES.

1-183. One data case 1s located next to the
pilot and another at the navigator's station.
A flight report holder 1s 1nstalled on the
structure between the pllots,.

1-184. HAND FIRE EXTINGUISHERS.

1-185. One hand-operated carbon dioxide fire
extinguisher is clipped to the nacelle wall at
the radio operator's station and a second
extinguisher 1s located on the aft side of
the center turret structure in the crew's
quarters.

1-186. OPERATIONAL EQUIPMENT.

1-187. GENERAL.

1-188. Descriptions and pertinent operating
instructions for the followlng listed equip-
ment are included in Section IV:

Oxygen Equipment

Crew Nacelle Heat, Vent, and
. Pressurizing System

Sult Heater Equipment

Radio Equipment

Gyro Flux-Gate Compass
Driftmeter

Bombing Equilpment

This airplane has not been furnished with
gunnery equipment, and wing anti-icing sys-
tems are not used.

NOTES



-1. BEFORE ENTERING THE ATIRPLANE,

-2. RESTRICTIONS.

2-3, Tha followling limitations and 2-6. LANDING LIGHTS.- Do not
restrictions are subjJect to change, extend the landing lights above
and the latest service directives 175 mph.
and orders must be consulted.

2-7, LOADING CONDITIONS.
2-4, PRCHIBITED MANEUVERS.- All acro-

batica are prohibited. 2-8, Determine the gross weight
end balance of the alrplane.
2-5, IANDING GEAR. Complete welght and balance
charts locating the center of
a, Avold sharp turns which produce gravity under various load con-
high slde loads when taxling at welghts ditions are supplied with the
in excess of 155,000 lbs. airplane, The deslgn gross
welght and maximum elternate
b. Do not lower the landing gear welght 1s 213,500 lbs., Maximum
above 175 mph or exceed this speed on welght for landing 1s 146,548 lbs.
take-off untll the gear 1s up and the Refer to the Handbook of Welight and

doors are closed. Balance Data, AN 01-1B-40,

-9, EXTERIOR INSPECTION.

Pilots Engineer
a. See that the wheels are chocked and check a. See that the engine sections have been
ne condition of the tires and shock struts. properly inspected.
b. Bomb Bay Doors - Closed. b. Check for servicing of fuel tanks,

oil tanks, hydraulic reservoirs, landing
gear bungee alr bottles, emergency air brake
bottle, and the nose steering and brake
accumulator. (3ee figure 1-2.)

WARNING

Be absolutely sure that the
fuel system manifold has
been properly purged of air
after filling of the fuel
tanks. If this 1is not done,
use of the manifold line to
supply fuel to an englne may
result in engine failure.
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Pilots Englneer

¢, Check 8ll seams for apparent fluld leaks, c¢. 3ee that the A.P.U.'s have been
serviced with fuel and oil.
d. See that the wings are free of oll or d. 8See that all dust covers are removed.
neavy accumulations of dust.
e. See that ground crew personnel are e. 3ee that the area behind the airplane
stationed at the nose gear with earrhones 13 clear, and that adequate fire extin-
and microrhones plugged 'in. guishing equipment 1s availlable.

f. Check the control surfaces for damaged
fabric or skin.

g. Check Form 1lA.

\ 4
i e TR K e e '
"GrounD CrEw T0 ENGINEER~BLONDE AT One Olerock!”
Ground Crew Interphone In Use Figure 2-1, Entrance
2-10. ENTRANCE TO THE AIRPLANE. bottom center of the crew nacelle and the
entrance ladder 1s normally stowed in the
2-11. The entrance hatch 1is located in the crew's quarters. (See figure 2-1.)

2-12. ON ENTERING THE AIRPLANE.

Pllots Engineer
a, Visually check the upper escape hatch a. Fuel Control Switches - "OFF" and
on entering the airplane. "CLOSED." (See figure 1-26.)
NOTE

The brakes cannot be set
until ac power 1s on the
airrlane. The flight
surfaces cannot be opera-
ted until at leest one
engine on each side of
the ailrplane 1s operating.

b. Control Bellows- Engaged, (See b. Hydraulic Override Switch - "OFF."
figure 1=28,) (See 16 figure 1-12.)

c. Battery Switch - Check "ON.* (See 2 c. Battery Switch - "OFF." (3ee
figure 1-30. figure 1-10.
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Pilots

d. See that the circuilt breakers on the
sedeatal are on. (See 1 figure 1-30.)

f. Check interphone.

g. Check condition of instruments, indl-
cator and warning lights.

h, Check Landing Gear Indicator Llghts -
Green light on. (See 17 figure 1-3&.?

1. Gyro - "UNCAGED." (See figure 1-34,)

j. Static Pressure Selector Valve
" ATRSPEED TUBE.® (See 26 figure 1-34.)

k. Test operate the crew's alarm bell.
(See 4 figure 1-30.)

1. Throttle Levers - Retard position.
m. Throttle Disengage Levers - Automatic
position.

n. Cabin Air - LH and RH switches "OFF."
{See figure U4-3.)

Englneer

d. External dc Power - Have ground
c¢rew connect. (See 13 figure 1-2.)

e. Ground Crew Interphone Switch -
"ON.* (See 20 figure 1-12.)

f. Check interphone.

g. Circuit Breakers - All "ON," except
PITOT AND CONTROL BELLOWS HEATER. (See
figures 1-10 and 1-26.)

h. Check instruments, indicator and
wvarning lights.

i. Check fuel level indicators agalnst
known fuel quantitiles.

j. Fuel Counter Indicators - Set as
necessary. (See paragraph 1-98.)

k. Ring Bus-Ext. Pwr. Clrcult Breaker -
"ON." (See figure 1-5.)

1. Ring Bus Relays - "OFF." (See
figure 1-5.)

m. Exciter Field Switches - "OFF."
(See figure 1-5.)

n. Load Off Switches - Trip momentarily.
(See figure 1-5.)

o. A.P.U. Relay Switches - "OFF." (See
figure 1-5.)

p. Motor-Generator Switches - "OFF."
{See figure 1-8.)

NOTE
External ac power 1s used
principally for ground crew
operations.

q. Fire Detector System - Test. (See
figure 1-38.)

r. Shut-Off By-Pass Valve - "OPEN."
(see figure 1-10.)

s. Battery Heater Switch - "OFF." (See
figure 1-10.

t. Heat Detector 3witch - "ON."

2-13., STARTING A.P.U.'s (Engineer).

a. Fire Control.- Observe indicator lights
while starting A.P.U.'s.

b. Start one A.P.U. at a time. (See
figure 1-5.)

¢, Fuel 3ystem and 01l Temperature
Switches.- "ON.*

d, Fuel Pump Switch.- On “FUEL PUMP."
. Magneto Switches.- Both “ON."

f..Ignition (magneto) Lights.- Green lights
on.

g+ 38tart Switch.- Hold to start, observe
tachometer for start of unit. If unit does
not start after cranking for several seconds,
use prime.

h. Prime Switch.- Hold to "PRIME" momen-
tarily if necessary.

1. After Start.- Allovw unit to operate at

1500 rpm until engine warms up, approximately
3 to 4 minutes minimum.
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TAKE-OFF 8 CLIMB

|."SELECTOR VALVES ON-TANK TO
ENGINE & MANIFOLD

" “ MAIN TANK——— AUX. TANKS: AUX. TANKS— 1 —————MAIN TANK
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2 & 7 OPEN (!l)
4.8.B. TANK FUEL PUMPS 2,8 7 ON
5.CROSS-FUEL VALVES-CLOSED

o

@LOSE@ CLOSE

GLOSE

e 2 D

6. MANIFOLD VALVES -GLOSED TANK=a T s

7. AUX. TANK VALVES 8 PUMPS-OFF AU R & @ @ & o

I. SELEGTOR VALVES ON o 0, FWD.  AFT | FWD.  aFT
TANK TO ENGINE & MANIFOLD |SReEe O Sene ) @enez® | Bemai® |
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OR BOMB BAY TANKS, USE THAT
FUEL ALSO.
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R H. INBOARD (@] _I L.H INBOARD
SHUT—OFF VALVES SHUT-OFF VALVES
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1. ENGINE MANIFOLD 4.CROSS FEED VALVE @ LEVEL VALVE O TANK SHUT-OFF VALVE
2. MANIFOLD VALVE 5. MAIN TANK SUPPLY LINE ] SELECTOR VALVE 1 MAIN TANK SUPPLY
3. AUX. TANK MANIFOLD [FICHECK VALVE ©FUEL PUMP SHUT-OFF VALVE

® © © ®

Figure 2-2. PFuel System Management (Sheet 1 of 4 Sheets)
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NORMAL

- DIAGRAM SHOWS COMPLETE NORMAL
FUEL FLOW. THE FOLLOWING IS THE
OPERATIONAL SEQUENCE TO BE USED.

I. SELECT "TANK TO ENGINE" FOR
EACH ENGINE.
2. TURN QN EAGH MAIN TANK PUMP.
3. OPEN EAGH AUXILIARY AND BOMB
BAY TANK VALVE.
4, OPEN. EACH MAIN TANK VALVE.
5 TURN ON THE FUEL PUMPS FOR BOMB
BAYS 2 AND 7 AND BOMB BAYS 3 AND 6.
&. WHEN THE BOMB BAY TANKS ARE EMPTY,
TURN ON THE FUEL PUMPS FOR
AUXILIARY 6 & 9 AND AUXILIARY 5810,
7. WHEN AUXILIARY 5810 ARE HALF EMPTY,
TURN ON THE FUEL PUMPS FOR
AUXILIARY 7 AND 8.
. TURN OFF FUEL PUMPS AS THE
TANKS EMPTY.

I. ENGINE MANIFOLD 4. CROSS FEED VALVE
2 MANIFOLD VALVE

3. AUX. TANK MANIFOLD [EIGHECK VALVE

5. MAIN TANK SUPPLY LINE [(Q]SELECTOR VALVE

SELECTOR VALVES

SELECTOR VALVES

MAIN TANK——— :—AU)( TANKS AUX. TANKS“IF—MAIN TANK
® 1l = T

R H OUTHOARD (&)
SHUT-OFF VALVES ————
®open .

&'

CLOSE CLOSE

@ & @
[FARK-10Tanx— 9
© [©] ©® ®

F'WD AFT FwWD. AFT

L_@rm, 8@ @encT@ ! @ @ l

SELECTOR VALVES

@) L 1. ouTBOARD
e LI T ()FF VALVES

.ontu.

dd

CLOSE |

®
® 9o

FWDo  AFT

@ @ ®en 2@ @c;wm@ |
NOAMAL

SELECTOR VALVES

MAIN TANK"‘—WHRUX TANKS AUX. TANKS—H—MMN TANK
® o Il e A

R H INBOARD
SHUT-OFF VALVES

TANK -8

@ & ® ® (]
1o B i e
F‘w D AFT rVD AFT o8

@enc.e@ @enc.s@ l I

@ LEVEL VALVE

© FUEL PUMP

O TANK SHUT-OFF VALVE
3 MAIN TANK SUPPLY
SHUT-OFF VALVE

L H INBOARD
SHUT—OFF VALVES

AUX. BOMB BAY TANKS
®

SHUT-OFF VAL ES

0@y

MANIFOLD VALVES

® & @Own®

——OPEN——COCKPIT LIGHTS OPEN

®
GIRGUIT BREAKERS
@

FUEL FLOW F@L F@EL F@L
L ILEY iﬂ?‘ PS

Figure 2-2.

Fuel System Menagement (Sheet 2 of 4 Sheetgs)
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TRANSFER BETWEEN
ADJACENT MAIN TANKS

DIAGRAM SHOWS FUEL TRANSFER FROM
#| TANK TO®2 AND®™4 TANK TO"3.
|. FOR TANK WHICH IS TO PROVIDE FUEL:
a."CLOSE"™ THE SHUT-OFF VALVE FOR
THAT TANK.

b. SELEGT"TANK TO ENGINE AND MAN-
IFOLD" FOR BOTH ENGINES RECEIVING
FUEL FROM THAT MAIN TANK.

¢."OPEN" THE CORRESPONDING MAN-
IFOLD VALVE,

2. FOR TANK WHICH 1S TO RECEIVE FUEL:

0. "OPEN" THE TANK SHUT-OFF VALVE.

b. SELEGT"TANK TO ENGINE"

AUX. TANK 6. BOMB BOMB (5
BAY \J BAY o
Ore TANK 2. ] TANK 3. [§]
AUX. TANK 5. I
Gt — ] @uiz
(=) =

1. ENGINE MANIFOLD
2. MANIFOLD VALVE
3. AUX. TANK MANIFOLD [FICHECK VALVE

4. CROSS FEED VALVE

@ LEVEL VALVE
5.MAIN TANK SUPPLY LINE [(5]SELECTOR VALVE
© FUEL PUMP
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AH OUTBOARD @ @ —l
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AN A
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I @ E @LOSE®
@ @ @
&
€ @ @
e GO
&
FWD. AFT FWD. AFT

@ENGBED) @cusv@J I
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@

=7 mn
— e U
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@ R H INBOARD @
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By

b

@ @ @
=
ERES) v
&\
S,

FwD AFT

| @ence @ | @
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BAY O) “sar z
& TANK 6. ¥ manx 7. {50
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=)= )
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1 MAIN TANK SUPPLY

SHUT-OFF VALVE
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Flgure 2-2,
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MAIN TANK CROSS
- TRANSFER

DIAGRAM SHOWS FUEL BEING TRANSFERED
FROM *I MAIN TANK TO®3 MAIN TANK.
TO CROSS TRANSFER FUEL BETWEEN ONE
OF MAIN TANKS | AND 2 AND ONE OF MAIN
TANKS 3 AND 4 USE THE FOLLOWING
PROCEDURE:
1. “CLOSE" ALL MAIN TANK SHUT-OFF VALVES
EXCEPT THE ONE TO THE TANK THAT IS TO
RECEIVE FUEL,"OPEN" THAT ONE.
2. FOR THE TANK WHICH IS TO PROVIDE FUEL:
0. SELECT "TANK TO ENGINE AND MAN|FOLD"
FOR BOTH ENGINES REGEIVING FUEL
FROM THIS MAIN TANK.

b."OPEN" THE CORRESPONDING MANIFOLD
VALVE.

3 FOR THE TANK WHICH IS TO RECEIVE FUEL:
a. SEE THAT ITS SHUT-OFF VALVE IS "OPEN!
b."OPEN" THE CROSS-FEED VALVES.

HH
SHUT

FWD. AFT FwD. AF
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&A%,

= ———OfF

F'wD  AFT

————— —AUX_ TANKS

l @EnG 8 QENGT@ I L(}} (2] l
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1
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?9

>
A=)
©
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2]
@ ©
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} @
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| o)

) T e
—Borr-R_ —_—— Off ———
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- L ]
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© |
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AUX. BOMB BAY TANKS
@

SHUT-OFF VALVES

4. CROSS FEED VALVE @ LEVEL VALVE
5. MAIN TANK SUPPLY LINE {0 SELEGTOR VALVE
FICHECK VALVE © FUEL PUMP

I. ENGINE MANIFOLD
2. MANIFOLD VALVE
3, AUX. TANK MANIFOLD

AUX.TANK 6. soME () BOM8 (D) ©) BoNe AUX. TANK 9. e ey
- - - -
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Figure 2-2,

Fuel System Management (Sheet 4 of 4 Sheets)

43




Speed Control Switch.- Hold to "FULL
SPEED" position until unit 1s operating at
3620 rpm.

ke A.P.U. Cooling Flaps.- Regulate A.P.U.
cylinder heed temperature as necessary by
means of the A.P.U., COOLING AIR VALVE Switch.

1. Exciter Field Switch.- "ON."
NOTE

Do not throw the rexciter fleld
into the alternator circult at
speeds lower than 2600 rpm, as
an additional load will be
placed on the alternator fileld
causing 1t to overheat.

m. Frequency.- Check for 420 cycles. In-
crease or decrease speed of unit to obtain
this reading.

n. Voltage.- 208v. Adjust "VOLTAGE"
rheostat to obtain correct voltage.

o. A.P.U. Relay 3witch.- Respective switch
#ON."

p. Load On Switch.- Hold to "ON"
momentarily.

q. Ring Bus Relay Switches.- If the left-
hand A.P.U. has been started, turn "ON" relay
A. If rignt-hand 1s started, turn "ON" relay

NOTE

Do not ¢losge relay switches B
and D while both A.P.U,'s are
operating, as 1t is not desirable
to operate the A.P.U.'s in
paerallel. If only one A.P.U. is
operating, all relay switches
must be "ON" so that the one unit
can supply ac to the whole alr-
plane.

r. Start the second A.P.U. in the foregoing
manner.

8. Paralleling A.P.U.'s.- The A.P.U.'s
should not be operated in parallel.

t. Motor-Generators and External dc Fover,-
Do not-start the motor-generators until the
englnes are all started. Use of the engine
starters and the motor-generators at the same
time will overload the A.P.U.'s. Leave dc
external power on untill the motor-generators
are started.

PILOTS NOTES
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2-14, FUEL SYSTEM MANAGEMENT. (See
rigure 2-2,.
2-15, Normally fuel from the bomb bay and

auxiliary tanks is fed into the main tanks and
then directed to the engines. Fuel that 1s
fapthest behind the center of gravity is used
first. Fuel pumps in tanks supplying fuel
must be operating continuously and the main
tanks pumps must be on at all times. The fuel
usage sequence 1s as follows: First the bombd
bay tanks are used, then auxillary tanks 6, 9,
£, and 10. When tanks 5 and 10 are one-half
auxiliary tanks 7 and 8 are used. As

empty,
the bomd bay and auxiliary tanks empty, thelr

respective FUEL PUMP and SHUT-OFF VALVE switches

should be turned "OFF" and "CLOSED."

Know Your Fuel System

TAKE-OFF AND CLIMB.

a. Selector Valves.- All on ®TANK TO ENGINE
AND MANIFOLD."

2-16.

b. Bomb Bay Tank Shut-O0ff Valves.- 2, T,
“QFEN."

¢. Main Tank Supply Line Shut-0ff Valves.-
A1l “OPEN."

d. Fuel Pumps.- ®ON" in bomb bay and main
tanks.

£2-17. NORMAL CRUISE.

5. Selector Valves.- On "TANK TO ENGINE."

b. Use bomb basy tanks first. When they are
empty, "OPEN" the tank SHUT-OFF VALVES for
euxiliary tanks 6, 9, 5, and 10 and turn "ON"
the corresponding fuel pumps.

¢. When tanks £ and 10 are one-half empty,
also "OPEN" the SHUT-OFF VALVES for tanks 7
and 8 and turn "ON" their fuel pumps. Tanks
6 and 9 are smaller than 5 and 10 and therefcore
empty first:

d. As the tanks empty,turn “OFF" their
FUEL PUMPS and "CLOSE" the SHUT-OFF VALVES.

2-18. LANDING.- 3elector velves on "TANK TO
ENGINE AND MANIFOLD." 1If fuel 1s left in
auxiliary and bomb bay tankg, land using take-
off configuration.

2-19, STARTING THE ENGINES.

5-20. STARTING PROCEDURE (Engineer).

a. Refer to Section III for Engine Fire.

b. Fuel Tank Shut-0off anxe Switches.
(3ee figure 2-2.)- “CLOSED.

¢. Bearing Temperature Switches. (See
figure 1-10.)- As required.

d. Master Throttle Syltch. QSee
figure 1-16.)- Hold to "ADVANCE" until the

Keep Clear of the Intake Ducts

motor-drives stop and then to "RETARD" until
the motor-drives stop again. This will
locate all motor-drives in the electric
retard position at 65# rpm.

e. Throttle Levers.- To be sure that the
pilots'throttle levers are in the 1dle
position, manually move one throttle lever
in each bank of four until 1t engages with
the pllots' follow-up arm assembly notch.
Raise the "trigger®” of the throttles so used
and return them to the "CLOSED" position.

f. Fuel Selector Valves. (3ee
figure 2-2.)- Turn these switches to
"NORMAL TANK TO ENGINE AND MANIFOLD" posi-
tions.

g. Fuel Pump Switches. (See
figure 2-2.)~- Turn "ON" the MAIN TANK
PUMPS for the engine to be started.

h. PFire Zone Selector Switch. (See
figure 1-38.)- To engine to be started.

1. S8tarter dc Power.- Check with ground
cIrev.

j. Starter and Ignition Switches. (See
figure 1-10.)- Engage both switches, release
starter but nold ignition switch on until
engine starts. Check the time when switches
are engaged.
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k. At 6-8% rpm open the throttle to
20-40 pai fuel pressure.
NOTE

The % rpm tachometers may lag
behind the engines. If after
about 20 seconds of starter
engagement there is no rpm in-
dication, proceed with starting
and check the teil pipe temper-
ature gage for start.

1. Tail Fipe Temperature.- Check. It may
be necessary to tap the gage lightly to be
sure that it is registering.

Watch Tailpipe Temperature Vhen Starting

2-21. AFTER ALL ENGINES ARE STARTED.

m. After ignition occurs, as indicated by
rising of the tall pipe temperature, ad-
vance the throttle as rapidly as the tall
pipe temperature will allow until the engine
reaches about 50% rpm.

NOTE

The engine installation will
cool beat at about 50% rpm.

n. 3tarter and Ignition Switches.-" -
Release the ignition switch and turn "OFF
the starter switch.

o, Tall Fipe Temperature.- A "hot start,"
defined &8s a start where the tail pipe
temperature rises above 870°C for one minute,
must be recorded on Form lA.

P» THROTTLE LEVER.- Advance the throttle
until it engages in the pllots' follow-up
erm assembly.

Q. The engine should be allowed to operate
around 50% while starting the others.
Start each engine in turn in accordance with
the preceding instructions.

u. Throttle Levers. (See figure 1-16.)-
After all engines are started and the throttle
levers have been engaged with the notches in
the pilots' follow-up arm assemblles, engage
each lever with the motor-drive unilts as
follows: Raise one “trigger" to clear the
recess in the lever, rress down on the other
and hold the respective trim switch to "RETARD"
until they raise and then drop full down into
the notch in the motor-drive bellcrank.

Pilots

a. Parking Brakes - 3Set.

e. Emergency Elevon Operation - Engage
switch and check operation of elevons.
(See figure 1-28.)

f. Flight Controls - Check normal
operation of all flight controls.

Be Doors and Hatcanes - Check with crew
members to be sure doors and hatches are
secure.

he Radlo - Check radio with tower.
radio compass,

Check

k. Check with engineer for taxi 0.K.
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Englneer
a. Fire Zone Selector Switch - "OFF."

be Main Tank Supply and Bomb Bay Fuel
Tank Shut-O0ff Valve Swltches - "OPEKR.,"

¢, Main and Bomb Bay Tanks Fuel Pump
Switches - "ON."

d, Motor-Generators - "ON." Check for
28v and adjust if necessary to obtain
correct voltage. (See figure 1-8.)

e. Battery 3witch - "¢%."
flgure 1-10.

(see

f. Notify ground crew to cut dc exter-
nal powver.

g+ Hydraulic Power Boost Systems -
Check gages for hydraulic pressure.

(See
19 figure 1-12.)

h. Hydraulic Brake and 3teering System -
Check gage for hydraulic pressure. (See
15 figure 1-12.)

1. Throttles - About 50% rpm.

J. Check englne instruments.

k. Notify pilot when ready to taxi.



Pllots
NOTE

Engine run-up check 1s
generally made at the head
of the runway when the
engines are advanced for
T.0. thrust,

1. Acknovledge engineer and have ground
erev remove wheel chocks and disconnect
from the interphone circuit.

Engineer

1, Ground Crew Interphone Switch -
"OFF."

2-22. TAXIING INSTRUCTIONS.

2-2%, The eight engines consume &arproximately

25 gallcns ter minute during ground operation.

S e

ConTROL TOWER TO PILOT— O X7k += 17T

tlatch Your Wing Tips

2-24, PRECAUTIONS TO BE OBSERVED.

a. Do not turn the nose wheel with the
airplane stationary.

b. Avold sudden turns. Do not force the
nose wheel to turn. Use only a follow-up
motion of the steering contrcl handle.

¢. Do not engage & brake switch while the
rudder pedals are depressed. This would
apply the brakes abruptly.

d. Do not taxi fast.
2-25, USE OF NOSE WHEEL STEERING AND BRAKES.,

2-26, STEERING.- Use & follow-up motion with
the handle so as to turn the nose vheel gently.

2-30. BEFORE TAKE-OFF.

Forcing the nose wheel to turn may result in
slippage of the steering linkage.

2-2T7. BRAKES.- Whenever the trigger switch on
the parking brake handle 1s actuated, or the
brake switch on elther control wheel is
pressed, either pilot may use the rudder pedals
to apply the brakes. If the airplane gains
excessive speed while taxiing, the pllot may
pull the parking brake handle out to apply tre
brakes. This is suggested because the parking

brake meters pressure evenly to the brakes =o
that the alrplane may more readily be slovwed
or stopped in a straight line.

Turn the Alrplane Gently

2-28. USE OF THROTTLES FOR TAXIING.

2-29., The pilot should advance the throttles
for texi thrust at "low s=peed,” that 1s, with-
out the use of the HIGH SPEED push button on
the throttle levers. Use of the HIGH SPEED
button is permissible, but & rapid change in
thrust will be effected.

Pilots

a. Airplane in position for take-off.
Brakes set.

b. Throttles retarded just below taxi
thrust.

Engineer

a. Fuel Selector Valves - Check "TANK
TO ENGINE AND MANIFOLD.

b. Fuel Pumps - "ON" in all Bomb Bay

Tanks and Main Tanks. "OFF" in Auxiliary
Tanks.
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¢. Trim Flaps - Nose-up trim, as
necessary, Approximately O %o 3° nose-up
with CG of 25-26%.

d. Wing Slot Door Switch - “OPEN.*
This is a precautlonary measure. The
doors are automatically held open when
the weight of the airplane is on the
gears.

NOTE

Rudder trim is always
neutral when the gear
is down.

@. Landing Flaps - Check indicator flaps
L=t

f. When ready for T.0. advance all
throttles to full open, using the HIGH
SPEED advance, then move the emergency
throttle disengage levers teo the manual
position.

NOTE

The reason for T.O.
wilth manual throttle
control is to permit
the throttles to be
“chopped” more quickly
if 1t should be neces-
sary.

g« Notify engineer to check instruments.

¢. Fuel 3hut-Off Valves - "OPEN" for
Bomb Bax Tanks and Main Tank supply.
"CLOSED" for Auxiliary Tanks.

"Run 'er Up Agalnst the Brakes For T.0."

g. Check all instruments and if readings
are normal, notify the pilot, "OK for teke-off,"

2-31. TAKE-OFF.

2-%2. T.0., CHARACTERISTICS.- The airplane
will fly off with gentle back-pressure on the
contrel column; the airspeed derending on

the gross welght of the sirplane. As the

airrlane leaves the ground there 1s an
apparent excesslve nose-high attitude. This
is & peculiarity of this type alrcraft and
should not cause alarm.

e

o

Do lot Be Alarmed at the Nose-iligh
Attitude on Take-0ff
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2-33. DIRECTIONAL CONTROL DURING T.0.-
On the take-off run, directional control
is maintained-first with the steerable
nose wheel and then the rudders as speed
increases,

2-34, NORMAL TAKE-OFF PROCEDURE.

2-35. After the engineer has given the
O0.K. for T.0., the pilot will release
the brakes and take over the nose-wheel
steering handle and hold the nose wheel
on the ground with full forward pressure
on the control column, Do net use the
brakes except ln an emergency. The
copilot should call alrspeeds to the
pllot so that he may devote all of hils
attentlon to the runway.

WARNING

Do not use the rudder pedals
while the trigger switch

on the steering handle or
control column is held,

The brakes will be applied
violently if the pedals

are operated while either
of these switches 1s
actuated,
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"Don't Use Rudder Pedals to
Brake Wheels on T.0."

At 75-85 mph the rudders will become effective.
The pilot can then release the steering handle
and return the column to about neutral. At
around 100 mph, raise the nose wheel and at
about 115 mph 1ift the airplane off the

ground.

2-36. As soon as the airplane 1s airborns,
brake the wheels by pulling out on the park-
ing brake control handle momentarily, then
signal the copilot to raise the gear.

WARNING

The reason for using the park-
ing brake and not the normal
foot brakes is that applying the
foot brakes will also operate
the rudders which is undesirable
on take-off. Be sure to re-
lease the parking brake handle.

NOTE

The alrspeed should be held to
less than 175 mph until gear 1s
up and doors locked. Approxi-
mately one-minute 1s required
for full retraction of the gears.

2-37. For adequate engine compartment cooling,
high engime powers and low alrspeeds, in the
region of 125 to 175 mph should be avoided.
(3ee paragraph 1-79.) During the run end take-
off the alrplane will be operating in this
region so the gear should be retracted as scon
as possible. This will permit the airspeed

to be increased normally as socn as a safe
altitude has been reached.

2-38. As soon as a safe altitude’ and airspeed
have been reached and all obstacles cleared,
retard the throttles to c¢climb rprm. Move

the emergency throttle disengage levers tc the
automatic position. Have the englneer re-
engage his throttle levers with the motor-drive
units by holding each TRIM switch in turn so
as tc retard each motcr unit to the throttle
lever position and engaging the notch in the
motor-drive bellcrank by lifting one of the
"triggers" and then &llowing them to move

full down into the notch. Place the wing

slot deoors control switch in the "AUTO" posi-
tion. (Reference paragraph 2-£0,)

2-39, MINIMUM RUN TAKE-OFF.- 3ame as normal
take-off.

2-40. . ENGINE FAILURE DURING TAKE-OFF. (See
Section III, peragraph 3-17.)

2-41. CLIMB.

2-42, Place the FUEL SELECTOR VALVES on
®PANK TO ENGINE." -

2-43, Refer to the "Take-cff, Climb, and
Landing Chart™ in Arpendix I.

2-4Y4, NORMAL CLIMB.- An sirspeed cf about
300 mrh is best suited for & normal climb.
During the climb the Flight Engineer may use
the throttle TRIM switches to make minor
throttle changes to balance englne rpms.

2-45. OBSTACLE CLIMB.- Clearing obstacles on
the climb-out after take-off should be made

with an airspeed of at least 20 mph above the
take-off speed to avoild control difficulties.

2-46. NORMAL FLIGHT.

2-47., See the Flignt Qperation Instruction
Charts in Appendix I. Use pitot and control
bellows heat 1f necessary. Regulate cabln
temperaturs, pressurization, or ventilatlon
a3 desired.

SADPLIGHT OF THE PILOT WHO INSISTED ON FLYING AT LOW ALTITUDE..
"It'1l Go Farther At High Altitude"

2-48. FLIGHT CONTROL SURFACES.

2-49, CONTROL AT LOW IAS.- The hydraulic
povwer boost systems are designed tc crerate
et a minimum of 50# rpm engine speed for most
satisfactory operation of the flight sur-
faces. At low IAS lateral and longitudinsal
control 1s adequate, but directional control
may be difficult. To correct for yaw at low
steed open both rudders momentarily.

2-50. CHARACTERISTIC3 OF WING SLOT DOORS.-
As the wing slot doors close, the airplane
will nose down abrurptly and .then will return
to the original trim conditions.
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2-51. THROTTLE GPERATION.

2-52. (ENERAL.- At altltudes above 10,000
feet move the throttles normally. Do not use
-the HIGH SPEED push-button control. The engl-

neer may make minor throttle changes to
synchronize engine rpms with the throttle TRIL
switches.

When this 1s done, the pllot cannot control
that engilne., See Section III for emergency

operation of the thrott}es.

If the trim range is not sufflclent,
disengege the throttle and operate 1t manually,

e, ool v P e O g

"Don't Use Higﬁ Speed Retard Above 10,000 Ft,"

2-53. _S8TALLS.

2-54, STALL SFEEDS.- Stall speeds vary de-
rending on the gross weight and CG of the
airplane. A stall with & rearward center of
gravity 1s more violent with a tendency for
the airplane to dror off into a spin. An
airspeed of at least 20 mph above the stall
speed should be maintained at all times.

TABULATED STALL SFEEDS3

Gross Weight Take-0Off Landing Clean
(Flaps Up) (Flaps Down)
100,000 8¢ 82 85
160,000 108 104 108
210,000 125 120 125

2-63. APPROACH AND LANDING.
2-64.

2-55, STALL WARNING.- No stall warning is
felt In the form of control force reversal,
This is due to the fact that the elevons

are power operated. A stall may be defined
as that polnt where there 1s an uncontrolled
sharp drop of the nose or a rapid drop of one
wing., It should be remembered that as the
wing slot doors close, the notce will drop
suddenly, which in thls case would not 1indl-
cate a séall.

2-56. STALL RECOVERY.- Recovery from & stall
is made by dropping the nose and using rudder
and elevon control to prevent roll.

2-57. SPINS.
2-58. GENERAL.- Intentional spins are pro-

hibited in this airplane. There is no
tendency for the airplane to spin inadver-
tently in either the cruising or landing
attitude. A roll from & stall may develop
into a spin particularly with a rearwvard
center of gravity.

2-59. BSPIN CHARACTERISTICS.- Although spin
test data has not been compiled, wind tunnel
tests indicate that a spin would be very
steep with some oscillation, losing about
1800 feet per turn.

2-60. SPIN RECOVERY.- Wind tunnel tests show
that recovery from a spin may be effected in
approximately 2-1/2 turns by moving the
control column forward and reversing the
wheel, leaving the rudder with the spin. The
tests indicated that rudder reversal retarded
recovery.

2-61. - DIVING.

2-62. The pilot's airspeed indicator is
equipped with a mach indicator which shows
the maximum permissible airspeed at any
altitude. Abrupt pull-outs at high speeds
should be avolded.

The following check must be made during the approach:

Pilots

a. Ianding Gross Welght and C.G. -
Check.

b. Command Radio - "ON.*

¢, FRudder Trim and Ying Slot Doors- Neutral
and "OPEN."

d. Landing Gear - Down. Airspeed not
to exceed 175 mph,

e. Landing Flaps - Down.

Alrspeed not
to exceed 160 mph.
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Engineer
a, Electric System - Check.

b. Hydraulic Pressures - Check.

¢. Fuel Selector Valves - On "TANK
TO ENGINE AND MANIFOLD."



Pilots

f. Trim Flaps - Nose-up &3 necessary.

g. Throttle Disengage Levers - Down to
manual position just before "touch down"
or immediately after.

Engineer

2-65, NORMAL LANDIRG. (3ee figure 2-3.,)- The
landing flaps on this airplane lower the atall
speed only slightly, but they appreciably
steepen the glide path of the airplane. If,
during the approach, it becomes desirable to
reduce the airspeed, the rudders may be
opened simultaneously. This procedure should
not be used under 200 feet until pilots are
familiar with the characteristics of the alr-
plane. Although rudder trim will automatl-
eally be returned to neutral when the gear
is lewered, as a safety measure It 1s sug-
gested that the rudder trim be placed in
neutral before lowering the gear for landing.
In general, lower the gear at 175 mph, lower
the landing flaps at 160 mph, use a nose-up
—_—— -
EJ

—_— .

2-66.

/ff::i//

"Don't Lower Flaps Above 160 Mph,"

trim as necessary, and reduce the airspeed
until 115-125 nph’1s indlosted over the
ance,

CAUTION

If for any reascn the trim flaps
should faill, land with the land-
ing flaps up. This is because
the trim flaps are used to trim
out the negative pitch moment
caused by the lowering of the
landing flap. If the trim

flaps are inoperative and the
landing flaps down it would be
very difficult to control the
airplane for a proper landlng
flare.

As soon as the airplane is on the grcund,

! hold the nose wheel down and use the steerable
nose wheel for directional control.
the landing roll, the six inboard englnes
may be cut to reduce thrust.
be applied by using the rudder pedals, or the
parking brake handle may be pulled out to

apply the brakes evenly.
landing flaps until the sreed has drocrped
below 50 mph.
Landing Chart” in Appendix I.

TAKE-OFF IF LANDING I3 NOT COMFLETED.-
Advance the throttles and retrim the airplane.
Raise the landing flaps and gear when the air-
plane is clear of the ground and then assume
a normal climbing angle maintaining less than
175 mph until the gears are up and the doors

.are closed.

Tc reduce

The brakes may

Do not raise the

See the "Take-Off, Climb, and

2-67. STOPPING THE ENGINES.
Filots Enginesr
a. Flight Controls - Move a&ll surfaces 8. Throttles - Disengage each throttle

to neutral, landing flaps up.

lever in turn and manually move it rapidly

to the "CLOSED" position.

b, Gyros - "CAGED." b. Fuel Pumps - "OFF."
¢. Fuel Tank Shut-Off Valves - "CLOSED."
2-68. BEFORE_LEAVING THE AIRFPLANE.
Pilots Engineer
&. Parking Brakes - Set. a. Motor-Generator Switches - "OFF."
CAUTION
Do not set parking
brakes 1f they are hot.
b. Redios - "OFF." b. Ring Bus Relays = "OFF."
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Pilots Engineer

¢, Ilzhts - "OFF.' c. Load Off Switches - Trip Komentarily,
d, Ses that the wheels are chocked. d. A.P.U. Relay Switches - "OFF;"

e. Parking Bralkes - Off. e. Exciter Switches - "OFF."

f. Report malfunctions tc Crew Chlef, f. wtop A.P.U.'s by operating them at

idle speed for 30 seconds then cutting the
ignition switches.

g. Battery Switch - "QOFF."
h. Control Switches - Turn "OFF."

i. Rerport any malfunctions to the Crew
Chief.

PIICTS NOTES

FULL FLAPS — RETRIM
TO NOSE -UP CONDITION

HOLD NOSE WHEEL DOWN
USE STEERING AND BRAKES
DO NOT RAISE FLAPS UNTIL
AIRSPEED IS BELOW 50 MPH

"OVER THE FENCE"
118 TO125 MPH

GEAR FULL DOWN OPPOSITE MID-
POINT OF RUNWAY -- CONTINUE
APPROACH AT 160 MPH-1AS

ENTER PATTERN
AT I75MPH-IAS

-

e e =

Flgure 2-3, Traffic Pattern
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5-1. EMERGENCY ESCAPE.

3-2. GENERAL.

3-%. All escape hatches are plainly sten-
cilled. (See figure 3-1.) Before opening
the escape hatch leading intc No. 4 bomb bay,
the bomb bay door must be opened. The door

can be opened from the bombardier's station,
rilot's station, or by & switch at each side
of the escape hatch. The rpilots' control
will open &all bomb bays and salvo all bombs
safe. (See figure 3-2.) The switch located
at the forward side of the escape hatch will
open No. 4 bomb bay door and salvo bombs in
that bay. 'The switch at the aft side of the

:> ESCAPE IN FLIGHT

ESCAPE FROM
GEAR UP LANDING

@ ALARM BELLS

Figure 3-1.

Escape Hatches
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SALVO OR
EMERGENGY _
RELEASE

Figure 3=2, Pilot's Bomb Salvo Switch
(on Wall To Left of Pilot)
hatch will open &ll bomb bay doors and salvo
all bombs. (See figure 3-3.) If this hatch
is to be.-used for escape, one of the bomb

' SALVO OR o
~

(43
RELEASE

Figure 3=3., Bomb Bay #4 Opening and
Salvo Switches

bay door switcnes should be tripped a2nd a
minimum of 10 seconds allowed before cpening
the escape hatch. The reason for this is
that the hatch opens ocutward and, should the
bomb bay door be only partially open, the
?atch could fall on the door causing it to
am.

3-4. ESCAPE IN FLIGHT.
Pilots

8. Give three short rings on the emergency
alarm bell to alert the crewv.

b. Instruct the radio operator to contact
ground stations.

c. Have the crew members open the main
entrance hatch, bomb bay No. 4 door and
escape hatch, and the forward escape hatch.

d. If the airPlane is carrying bombs,
selvo them "safe" over an unpopulated area.

e. Have the crev members take the first
aild kits.

f. Turn "ON" the emergency alarm bell
(see 4 figure 1-30) and instruct crev to
bail out.

Crew Members

b. Prepare for bailout.

c. Radio Operator: Contact ground
stations giving necessary information.
Crew Members: Open hatches as directed.

f. Radio Operator: Give location

and time of bailout.

3-5+ EMERGENCY ESCAPE ON THE GROUND.-
If time and conditions do not permit the
uge of the astrodome and upper escape

hatch for exit, use the crash axes to
escape., See flgure 3-4 for locatlions
of axes.

3-6. FIRE.

3-7. ENGINE SECTION FIRE.- The heat detector lights, 1 figure 1-16, indicate overheating and

& possible fire condition.

an englne fire proceed as follows:

If an esmber light comes on, decrease the power on that engine. If
& red light comes on shut the engine off and watch the fire detector lights.

In the event of

Pillots

b. Alert the crew and have the neces-
sary exilts opened 1n case the alrplane
should have to be abandoned.
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Engineer
a. Notify pilot.

b. Disengage and close the throttle
for the engine in the affected Zzone.



I. EMERGENGCY ALARM SWITCH
2. EMERGENCY ALARM BELLS
3. CRASH AXES

4. FIRE EXTINGUISHERS
5. FIRST-AID KIT

Figure 3-4, Axes, Extingulshers, and First Aid Kit

Pilots

c. Turn the CABIN AIR switch "OFF" for
the affected side. (See figure 4-3.)

Englneer

¢. Turn the fuel selector valve for
the engine "OFF." (See figure 1-25.)

‘d. "CLOSE" the CABIN AIR SHUT-OFF BY-
PA33 VALVE switch,

e. Turn the fire extinguisher ZONE
SELECTOR SWITCH to the burning zone.

f. Hold the appropriate discharge
switch, up - first fire, down - second
fire, for six seconds. After the fire
is out, the indicator light will go out.

WARNING
If a third fire should occur in the
same side, sbandon the alrplane.

g. Return the ZONE SELECTOR SWITCH to
the "OFF" positiocn.

h. Do not restart the engine or turn
on the cabin air on the side in which the

fire occurred.

3.8, A.P.U. FIRE.

Pllots

b. Alert the crew and open the escape
hatches in case 1f should be necessary
to abendon the alrplane.

Englneer
a, Notify pllot,.

b. Turn "OFF" the ignition for the
affected A.P.U. and trip the LOAD OFF
and the A.P.U. RELAY switches. (Ses
figure 1-5.)

¢. Turn the FUEL PUMF switch "OFF.”
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Filots

Engineer

d. "CLOSE" A.P.U, Cooling Flap. (See 1
figure 1-12.) Ba el

e. Hold the discharge switch to the
appropriate direction for six seconds.
(See figure 1-39.)

f. Do not restart the affected unit.

g. Turn "ON" all RING BUS RELAY switches
so that ac pover from the one A.P.U. will
be distributed throughout the airplane.

3-9. WING FIRE.- In the event of & wing fire
beyond the reach of the engine section fire
extinguisher system, attempt to put out the
fire by yawing the airplane.

3-10. CREW NACELLE FIRE.- If a fire should
cceur in the nacelle, see that all hatches

and the manual pressure regulator at the engl-
neer's station are closed. "CLOSE" the CABIN
AIR switch for the SHUT-OFF BY-FAS3 VALVE.
Uze a hand-cperated fire extinguisher
immediately.

ENGINE FUEL 3YSTEM EMERGENCY OPERATION.
ENGINE FAILURE.

2-11.
3-12.

(See figure 3-5,)

3-13. FUEL TANK FAILURE. (See figure 3-6.)

3-14. A.P.U. FUEL SYSTEM EMERGENCY OPERATION.

3-15%. A.P.U. FAILURE.- If one A.P.U. should
fail,turn the respective FUEL FUMP switch "OFF."
This will stop the booster pump and close the
fuel valve to that A.P.U.

3-16. A.P.U. FUEL BOOSTER PUMP FAILURE. (See
figure 3-7.)- If a fuel booster pump should
feil, turn %ts switch to YCROSS-FEED." Leave
the other PUEL PUMP switch "ON."

5-17. ENGINE FAILURE.

3-18. If an enﬁine should faill, turn its FUH.
SELECTOR VALVE "OFF." Refer to figure 3-5
for operation of the fuel system.

5-19. ENGINE FAILURE BEFORE LEAVING THE GROUND
OCN TAKE-OFF.- In the event of an engine fallure
during the take-off run, don't take-off unless
sufficlent flylng speed has been attained so
that all obstacles can be cleared. Disengage
the throttle for the affected engine and move
it to the “CLOSED" position immediately. IT
flying speed has not been reached, or it 1is
felt that obstacles cannot be cleared, apply
maximum brakes without skidding the tires,
is possible to retract the landing gear by
moving the EMERGENCY RELEASE lever to one side
and then moving the landing gear control handle
to the "UP" position. However, when this is
done, the landing gear fairing doors must first
open before the gear will move then the nose
gear will retrect sideways and in all probabil-
ity the main gears will strike their fairing
doors as they retract.

It
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3-20. ENGINE FPAILURE AFTER LEAVING THE GROUND
ON TAKE-OFF.- Should an engine fail on the take-
off, retract the landing gear, disengage the
individual throttle and move it to the "CLOSED"
position. Balance the eccentric thrust with
the rudders momentarily, then allow the air-
plane to yaw up to 10° while reducing rudder
deflection. Thils procedure will give minimum
drag and allow the airplane to be more easily
controlled. Level off to pick up airspeed and
then continue climbing as deemed desirable,

3-21. ENGINE FAILURE DURING FLIGHT.- Follow
the procedure in paragrarh 3-20 as necessary.
Trim the airplane as conditions require and
increase the power on the remaining engines
to maintain the desired alrspeed.

3-22., RESTARTING ENGINES IN FLIGHT.

3-23. In the event of a blowout in flight
an air start may be mede in the following
manner:

a. Pull the nose of the airplane ugr to
drain the combustion chambers.

b. Be sure that the throttle for that
engine 1s "CLOSED."

¢. Turn the fuel selector valve to
'TANK TO ENGINE" or in a position consistant
with fuel usage.

d. The ignition on this airplane will
permit air starts up to approximately
43,000 feet. Windmilling rpm for starting
at altitude is approximately 35%.

e, Close the ignition switch and
open the throttle slowly. The fusl pres-
sure required for starting at altituds
is muech higher than that for ground starts,

f. Observe the tall pipe temperature
indicator for firing of the engine and sllow
the engine to operate in a retarded condi-
tion until the tall pipe temperature stabil-
izes., Then advance the throttle slowly and
engage it with the pilots' follow-up arm
assembly and the motor-drive bellcrank.

g. If the starting attempt 1s unsuccess-
full, close the throttle and repeat the
starting procedure.



ENGINE FAILURE

DIAGRAM SHOWS®B ENGINE OUT AND
FUEL TO THAT ENGINE CUTOFF.

|. SELEGTOR VALVE FOR AFFECTED
ENGINE "OFF"

2 TURN "OFF" THE FUEL PUMPS FOR
THAT ENGINE.

3. TRANSFER FUEL TO OTHER TANKS
TO MANTAIN EVEN TANK LEVELS.

IF TWO ADJAGENT ENGINES, SUCH
AS*7 AND #8, SHOULD FAIL, THE
SELEGTOR VALVES FOR THESE TWO
ENGINES MAY BE PLAGED ON"TANK
TO MANIF" THEN BY TURNING “OFF"
THE #4 MAIN TANK SHUT-OFF VALVE
AND LEAVING THE BOOSTER PUMPS
OPERATING, FUEL WILL BE PUMPED
INTO THE ENGINE MANIFOLD WHERE
IT CAN BE TRANSFERRED INTO THE
OTHER MAIN TANKS OR SUPPLIED
TO THE OTHER ENGINES.
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Figure 3-7. A,.P,U, Fuel System Emergency Operatlon

3-24, PLIGHT-CONTROL SURFACE EMERGENCY
OPERATION.

3-25, Only the elevons and landing flaps
haeve provisions for emergency operation.

3-26. ELEVON EMERGENCY OPERATION.- If for
any reason the elevons should fail to

respend to normal control, engage the emer-
gency electrical system by closlng the switch
on the lot's control wheel and then turn-
ing "ON" the EMERGENCY ELEVON CONTROL switch
located on the pilots' pedestal. (See

figure 1-33 and 3 figure 1-30.) Control
response will be the same as for the normal
hydraulic control system. If the load limit
lights come on, retrim the airplane to relieve
the loads imposed on the system. If for any
reason the control ‘bellows should heold or
bind on control column movement, release the
disengage lever that 1is located at the forvamnd
side of the pllot's control column. (See
figure 1-28.?

2-2Ts

3-28, Failure of the landing flaps to
operate can be from two causes: the flaps
may have overrun their electrical limit
switches in which case the mechanical stors
have disengaged the motors from the gear box
operating mechanism, or one flap motor may
have failed.

5-29, ENGAGEMENT AFTER FLAF OVERRUN.- Note
the direction of overrun and place the
pllot's control switch in the oppoaite

LANDING FLAP EMERGENCY OPERATION.

position. Reset the flap power unit by pull-
ing the RESET hendle (see figure 1-35) on
the unit outboard as far as possible.

3-30. FAILURE OF ONE FLAF MOTOR.- If the
flaps will not operate with the rilots'
switch ON in the desired direction of travel
turn "OFF® the MOTOR 1 selector switch-and,
if the flaps still do not operate, return
this switch to the "ON" position and turn
"OFF" the MOTOR 2 switch. (See figure 1-35.)
Leave the switch for the inoperative motor
in the "OFP* position. The selector switches
are located on the flap power unit in the

aft gunner's station.

3-31._ _AIR BRAKE EMERGENCY OPERATION.
3-32, When the landing gear is lowvered us-
ing the emergency release system, the
steering and brake pumps will not be started
and likewise fallure of the landing gear
operated switch will prevent the operation of
the steering and brake pumps., If the landing
gear is lowered and the steering and brake
system fails to operate, turn the HYD., BRAKE
PUMP MANUAL OVERRIDE switch "ON." (See 16
figure 1-12.) If the system still fails to
operate use the emergency air brakes to stop
the airplane upon landing. Differential
braking is possible by operating one handle
more than the other, and even braking is
accomplished by operating both handles to-
gether. (See figure 3-8) Abrupt movement of
the handles will result in violent braking
action.
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APPLY AIR BRAKES |

"4ivold Abrupt Operation"

Figure 3-8. Emergency Alr Brake Control Levers
(Between Pilots)
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3-33, FEMERGENCY LANDING-GEAR OFPERATION.
3-34, Emergency lowering of the gear is

possible but there are no provisions for
emergency retraction while in flight 1if
failure is due to an electrical fault. If
tne landing-gear handle down-safety sole-
nold should fail, mechanical provisions are
made to release the handle so that the gear
can be retracted.

3-35. EMERGENCY LOWERING OF THE GEAR.- In an
emergency, lnstruct & member of the crew to
operate the EMERGENCY LANDING-GEAR RELEASE
handle that is located on the side of the
crev nacelle turret structure. (See

figure 1-37.) This handle operates in a
manner similar to a ratchet wrench. A lever
on the handle controls the direction df
ratchet. A polnter assembly above the handle
indicates the GEAR LOCKED or GEAR UNLOCKED
condition. To lower the gear, flrst place

the LANDING-GEAR CONTROL handle in the "DOWN"
position, then move the lever on the EMERGENCY
RELEASE handle to the UNLOCK pesition and

raise the handle 90°, return the handle and
repeat this 90° movement five times to unlock
the gear. Be sure to turn "ON" the HYD. BRAKE
PUMP MANUAL OVERRIDE switch to start the steer-
ing and brake system pumps.

CAUTION

Do not operate the emergency re-
lease above 140 mrh.

3-36. EMERGENCY HANDLE RELEA3E.- To retract
the gear in the event the handle should -be
locked in the down position after take-off,
move the EMERGENCY HANDLE RELEASE lever to
one side (see figure 1-36) and then move the
landing gear control handle to the "UP posi-
tion.

2-%7,  LANDING WITH THE GEAR RETRACTED.

a. If the alrplasne 1s carrylng bombs, drop
them in a "safe™ condition over an unpopulated
area. Also, if feasible, circle the landing
area to use up excessive fuel.

b. Prepare the crew for a crash landing.

¢. Release all oxygen by turning the regu-

" lators to the extreme clock-wise position.

d. Have the astrodome and the upper escape
hatch opened. If unable to remove astrodoms
use the ax. .

e. Hold power on until the airplene has-
reached landing attitude just above stalling
speed with the flaps down.

f. Have the engineer stop the A.FP.U.'s.

g. Alert the crew at the moment preceding
the "touch-down,™ and close the throttles.

h. After the airplane has come to rest,
leave it immediately. Make sure that all
crev members are out then move to & safe
distance from the alrplane.



3-38. _LANDING IN WATER (DITCHING).

3.39, Ditching cliaracteristics of this type
airplane have not been definitely eatablished.
-Tests with acale models, however, have given
the following indications of what may be ex-
pected in wmaking a vater landing: The best
attitude for contact seems to be at & normal
landing attitude with the landing gear up and
the {laps down and at the lowest possible
forvard speed. Upon contact, especially if
one wing is low, the model indicates a
tendency to yaw, and near the end of the run
& moderate turn may develop. Neither the yaw
nor turn appears to be dangerous, but
personnel should be braced to withatand both
lateral and longitudinal deceleration.

%.40, FLFCTRICAL SYSTEM FAILURE.
3-41. CIRCUIT BREAKERS AND LIMITERS. See

figure 1-3 for locations of limiters acces=-
sible in flight

115
HE N

gt

70010
00000

"3e Careful When Changlng Limiters in Flight"

3-42, A.P.U. FAILURE. (Partial and comnlete
ac failure.)

a. If one A.P.U. should fail, immediately
hit the LOAD OFF switch and turn “OFF" the
A.P.U. RELAY switch for the affected A.P.U.
50 a3 to cut this unit out of the ac system.
Then turn "ON® ALL RING BUS RELAYS so that
the remaining A.P.U. will supply power to
all ac equipment. If an attempt 1s made to
restart the A.P.U., be sure to turn "OFF" the
BUS TIE RELAYS 3 and D.

Y b. If both A.P.U.'s should fail, a comrlete
ac and de power faillure will occur. In this
event the pilot should immediately engage the
EMERGENCY ELEVON CONTROL switch and the engi-
neer should turn "OFF" both motor-generators
and then turn "ON" the starter-generatora. The
starter-generators will supply dc power for

the operation of all d¢ equipment and also pro-
vide sufficient powver for restarting the.
A.P.U.'s. With an ac fallure the landing gear
will have to be lowered by means of the emer-
gency release system and the air brakes used

to atop the airplane. Both the landing and
trim flaps will be inoperative so a faster
landing with a longer approach must be made.

3.43, MOTOR-GENERATOR FAILURE.
paragraph 3-42b,.)

3-44, 1If one motor-generator should fail,
turn "OFP" the respective switch. 8ee that
the remaining generator is operating at
28v and 200 amperes. If desired, both
motor-generators may be turned "OFF" and
the starter-generators turned "OK" for dc
power.

3-.46, THROTTLE SYSTEM FAILURE.

(See

3-46. THROTTLE DISENGAGEMENT.- If for any
reason the throttle system fails to respond
to normal operation, the pilot should move
the "EMER. DISENGAGE" levers to the dis-
engaged position. When this is done, the\
throttles will be controlled manually. Be
sure to advance and retard the throttles
slovly when on manual control, to prevent
overheating the tail pipes or blowing out
the firea. Make every effort to locate the

_cause of failure and correct it if possible.

3-47. THROTTLE RE-ENGAGEMENT.- Re-engage
the normal throttle system in the following
manner: i

a. Move all throttles to the 964 rpm
position.

b. Have the engineer hold his master
throttle switch in the “ADVANCE" position
until the throttle-drive-motors stop.

¢, Move the pilot's “EMER. DISENGAGE"
lever to the normal position.-

d. By holding each throttle trim switch
in turn to the "RETARD" position while hold-
ing up on one "trigger®" and down on the
other on the respective throttle the engineer
can engage the motor-drive-units with the
throttle levers.

.3-48.  EMERGENCY BOMB SALVO.

3-49. Bombs may be released in salvo from
three positions in the airplane; fram the
bombardier's control panel, by a switch
located to the left of the pilot or by a
switch at the aft side of the No. 4 bomb
bay escape hatch. The pilot's switch and
the switch at the aft side of the escape
hatch will salvo all bombs safe. The switch
at the forward side of the escape hatch
will salvo only the bombs in No. 4 bomb
bay. When any salvo switeh is operated,
an indicator light on the bombardier's
panel and the one next to the other salvo
switches will light.

3-50.. CREW NACELLE HEATING AND PRESSURIZATION
EMERGENCY OPERATION.

3-51, CABIN PRES3URE EMERGENCY REGULATION OR
AIR DUMP.- If the automatic pressure regulatar
or cabin air relief valve fails, causing the
nacelle pressure to increase, the engineer's
manual pressure regulator may be opened to
regulate the pressure, or the emergency cabdmn
ailr dump valve at the pilot's station may

be operated. (See figure 4-3.) The pilot's
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cabin ailr dump will relieve the nacelle pres-
‘sure, shut-off the pressurizing system, and
extend the ram air scoop providing air for
ventilation. Either one, but not both, of
the cabin air valves may then be re-opened
to provide heated air, if desired. Ko
pressurization 1s possible, however, when
the dump valve is open.

3-52. FAILURE OF HEATING AND PRESSURIZING
SYSTEM.- If the system on one side of the
airplane becomes inoperative, "CLOSE" the
corresponding CABIN AIR VALVE switch, and
the remaining system, controlled by ita
rheostat, willl serve adequately. If both
sides fail move both CABIN AIR VALVE
switches to the "CLOSE" position. In this
case the ram air scoop will automatically
extend to supply ventilating air.

3-53. ALTITUDE WARNING HORNS,- At any

time that the nacelle pressure drops below

& 5000 foot pressure, two horns in the
nacelle will blow. The horns may be turned
off by means of a switch-type circuit breaker
on the engineer's upper electrical panel.
(See figure 1-10.)

3-54. FIGURE_REFERENCES.

Emergency Escape =---=--- —————— figure 3-1
Bomb Salvo Switcheg---===-- =--- figures 3-2
' and 3-3

Energency Alarm Bell

Switch ===<= - ———— L figure 1-30
Crash Axes, Fire Extin-

guishers and First Ald

Kit m=r=m-esecumwse -==== figure 3-4
Engine Fuel System Emer- I
gency Operation ----- ==-=== figures 3-5
and 3-6

A.P,U. Fuel System Emer-
gency Operation -=---=------ figure 3-7

Emergency Elevon Control

Switeh ====-=ccee-ccacecea. 3 figure 1-30
Landing Flap Emergency
Controls =-=--see-=-- _meee- figure 1-35

Emergency Air Brake
. Controls ====-=--==ec-eae=== figure 3-8
Landing Qear Control . :
Handle Release Lever ====-=-= figure 1-36
Landing Gear Emer-
gency Release Control

Handle ---=-c=cmeccmeccncn= figure 1-37
Throttle Emergency Dis-

engage Levers =-=ssos-= ===~ figure 1-24
Cabin Air Emergency ;

Dump Controlse =--===-i--=-= figure 4-3

PILOTS NOTES
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4-1, OXYGEN.
4-2. GENERAL.

L-%, The alrplane is equipped with a low
pressure, demand type oxygen system, opera-
ting at a maximum working pressure of 425
pei. Oxygen equipment is furnished for a
crev of 13. (See figure 4-1.) The crev is
supplied with oxygen from 16 type G-1
eylinders. In addition to the normal system,
there are four portable oxygen bottles and
six hose assemblies for recharglng .the port-
able bottles. -

4-4, USE OF OXYGEN.
oxygen above 10,000 feet, and at night use
oxygen from the ground up with an unpressur-
ized crev nacelle. Above 10,000 feet, use
the portable bottles when moving about the
airrlane.

4-5., WING ANTI-ICING.- There are no provi-
sions for wing anti-icing.

L-6, CREW NACELLE HEAT,VENT, AND PRES-
SORIZATION.

4-7. GENERAL.

L-8, The complete crew nacelle can be
heated and pressurized. Hot air for heating,
ventilating, defrosting, and pressurlzing
purposes is derived from the compressor
seaction of the engines, a separate system
on each side of the airplane. The

air from each system 1s ducted through &
shut-off valve and an after-cooler before
entering the ctrew nacelle to be distributed
to various crew stations. Each after-cooler
incorporates a turbine, driven by the com=
pressed alr from the engines, whlch draws
air from the respective bomb bay through
the after-cooler for regulation of the
cabin 8ir temperatures. The cooling air is
exhausted through a opening in each upper

OPERATIONAL EQUIPMENT

(See figure 4-2.)- Use

ving surface. The temperature of the alr
entering the crew nacelle 1s electrically
regulated by the manual setting of two
rhecstat .regulators in the crew nacelle.
The regulators maintain or change the

cabin air temrerature as selected by the
automatic positioning of flaps which regu-
late the flow of cooling ailr through the
after-coolers. Crew nacelle pressure 1is
controlled by an automatic pressure regulator
installed aft of the turret structure in the
crew's quarters. An emergency air dump and
pressure rellef valve 1s located at the
pilot's station (see paragraph 3-50). A ram
alr duct is installed in bomb bay number
four for use if the rressurlzed heating sys-
tem becomes inoperative and also to supply
ventilating air. (See figure 4-3.) Heating
or cooling while on the ground 1s possible
by extending the ram air duct and inserting
a hose from a suitable air source. Four
electric fans are provided ln the crew
nacelle for circulating the air.

4-9. HEATING AND VENTILATING CONTROLS.

4-10. CABIN AIR VALVE SWITCHES. (See
figure 4-3.)- There are two CABIN AIR VALVE
switches marked "LH" and "RH" at the pilot's
station on the left crev nacelle wall.

These switches operate the motor-drive for
lowering the ram air scoop and the cabin air
shut-off valve. When both swltches are in
the ™CLOSED® position, the ram air duct is
swatomatically extended. No heating or
vressurizing of the alr is accomplished by
this intake.

4-11. TEMPERATURE REGULATING RHEOSTATS.
(See figure 4-3.)- One rheostat (controlling
the left-hand system) 1s located at the
engineer's right, and the other rhecstat
(controlling the right-hand system) at the
forwvard right side of the center crew
nacelle. A range of control from 40°F
(4.4°C) to B0°F (26.7°C) 1is provided at

each rheostat.
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4-12. SHUT-OFF BYPASS VALVE SWITCH. (See
figure 4-3.)- This switch-type circuit
breaker, mounted on the englneer's upper
electrical panel, opens or closes & sole-
noid-operated bypass valve in & small

line around the cabin air shut-off valve.
The bypass 1s used to pre-rotate the after-
cooler turbine so that when the cabin air
ls turned on, the sudden rush of air will
not damage the turbine bearings. The normal
position is "OPEN" at all times, except
during fire extinguishing operation, when
1t must be closed.

4-13, CREW NACELLE PRESSURIZING CONTROLS.

4-14, AUTOMATIC PRESSURE REGULATOR.- The
automatic pressure regulator is installed in
the nacelle just aft of the center turret
structure. This regulator is set to auto-
matically maintain a 5,000-foot nacelle pres-

sure up to approximately 28,500 feet altitude.

Above that it maintains a differential air
pressure of T7.45 psi between nacelle and
atmospheric air pressure. There are no
manual controls for the regulator.

4-15%, MANUAL PRESSURE REGULATOR VALVE.-
This valve 1s installed overhead at the
engineer's station.. The engineer can ad-
just this valve by turning the knob one

way or the other to maintain proper nacelle
pressure in the event that the automatic
regulator should fail.
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4-16., CABIN PRESSURE RELIEF AND EMERGENCY
AIR DUMP VALVE.- This valve is 1nstalled in
the nacelle wall to the pllot's left. The
valve will automatically relieve the nacelle
pressure at approximately 7.45 psi above
atmospheric pressure. A switch-type lever
permits the pilot to dump the cabin alr for
emergency depressurization.

4-17. OFERATION OF HEAT, VENT, AND PRESSUR-
IZING SYSTEM.

CAUTION

Thne SHUT-OFF BYPA33 VALVE swltch
must be "OPEN" before this system
is turned on, to pre-rotate the
heating system after-cooler turbine,
preventing the sudden rush of high
pressure &air from causing bearing
damage.

a. CABIN TEMP. CIRCUIT BREAKERS., (See
figure 1-10.)- Have the engineer check the LH
and RH circuit breakers on the upper electrical
control to see that they are on.

b. CABIN AIR VALVE AND DUMP SWITCHES.- Move
these switches down to "OPEN" for the shut-
off valves and "CLOSE" the dump valve.
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temperature desired.

WARNING

In case of a fire, "CLOSE" the
CABIN AIR VALVE switch on the
affected side, and move the
SHUT-OFF BYPASS VALVE switch .
to the "CLOSE" position, until
certain that all fire extin-
gulsher agent has been dis-
charged. For all other condl-
tions of operation, the SHUT-
OFF BYPA33 VALVE switch must
be “OPEN."

Ad just for

d. For heat and vent without pressuriza-
tion, "CLOSE" the cabin air valves; this
willl automatically extend the ram air scoop.
Then "OPEN" one cabin air valve, but not
both, and adjust the respective temperature
regulator for heat.

4-18. SUIT HEATER EQUIPMENT,

1-19. GENERAL,

4-20. B8uilt heater control boxes are located
at each crew station. They operate on 30
volts ac and have plug-in receptacles and
rhecstat control knobs for voltage regulation.

4-21. RADIO BEQUIPMENT.
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4}-22, TABLE OF COMMUNICATIONS AND RADIO EQUIPMENT.

TYPE DESIGNATION USE OPERATOR FREQ. RANGE FIG. REF.

Interphone AN/AIC-2 Inter airplane Press-to-talk buttons  Audio fre-
communication. on each control quencles.

wheel, foot switches
for radlo operator,
bombardier, naviga-
tor, and engineer.
Conventional hand
switches for the re-
mainder of the crew.

Redio Com- AN/ARN-T7 Reception of Pilot and navigator. Complete Fig. 4-6,

rass volce and ccde, coverage Item 4.
navigation, and from 100KC
homing. to 1750KC.

Low Fre- SCR-2T74 Low frequency Pilots Complete y-7

quency range recep- coverage

Range Re- tion. from 190KC

celver. to 550KC.

Command . AN/ARC-3 Voice and code Pilots Any of elght Fig. 1-30,
communication pre-selected Item 12.
within the 100 fixed fre-
to 156 mega- dquencies be-

‘cycle range. tween 1O00MC
and 156MC.

Liaison AN/ARC-8 High frequen- Radio operator. Recelver: Fig. 4-U,
cy. volce and Complete Items 5
code trans- coverage and 7.
mission and from 200KC
reception. to S500KC

and 1l.5MC
to 1B.0MC
Transmitter:
Complete
coverage
from 2.0MC
to 18.1MC.

Marker RC-193 Navigation Connected 1into Fixed at

Beacon &id for iden- the radio com- TEMC.
tifying mar- pass control
ker beacon circuit.
signals.

Identifi- 3CR-695 Automatic Pilot G-band: Any Fig. 4-5,

cation identifica- one fixed Item 1
tion. position

between
204MC eand
211MC.
I-band:
Automatic
sweeD be-
tween
160MC and
185MC.

Localizer RC-103 Provides Pilot May be Fig. L4-%5,
lateral switched Item 4.
guldence. to any of

following
channels:
U-108.3MC
V-108.7MC
W-109.1MC
X-109.5MC
Y-109.9MC
Z2-110.3MC

Glide Path AN/ARN-5  Provides (Turns on with
vertical the localizer
guldance. switch.)
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Figure 4-3.

Heat, Vent, and Cabln Pressurizing System
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4-2%, GROUND CREW INTERFHONE SWITCH.-
This switch is located on a pagel bglow
& ? L strument panel. ee
g%efiﬁﬁlﬁeifli.ﬁn It has SN and rgOFF“
-positions for connecting the ground crew
jacks at the nose-wheel strut door into
the interphone system.

4-24, RADIO COMPASS OPERATION.

a. Turn the jack box selector switech to
“COMP.* or plug the headset directly into
the radio compass control box. The latter
method disconnects the radlio compass from
the interphone system.

. SUIT HEATER CONTROL BOX

2. OXYGEN" REGULATOR
3.INTERPHONE JACK BOX

4 ANTENNA REEL CONTROL BOX
5.LIAISON REGEIVER

6. ANTENNA CAPACITOR SWITCH (LIAISON) 13.

T7.LIAISON TRANSMITTER

8. RADIO JUNGTION BOX

9. LIAISON DYNAMOTOR

0. INTERPHONE AMPLIFIER

Il. COMMAND POWER JUNCTION BOX
I2. COMMAND TRANSMITTER
COMMAND RECEIVER

4. LOW FREQUENCY RANGE RECEIVER

Flgure 4-4,
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b. To start the radio compass, be sure the
RADIO COMPASS and RADIQO COMPASS AC switches
on the radlo junction box are switched on.
To turn on the receiverﬁ turn the function
switch to either "comp.®, "ANT.”, or "LOOP."
Tnen push the "CONTROL" button to operate the
green light indicating control from that
station. Tiie "COMP.™ position is used for
sutomatic direction finding, the "ANT." posi-
tion is used to listen to signals from the non-
directional "sense" antenna, and in the "LOOP"
rosition directional bearings are obtained on
the compass indicator by manual control of the
loop's rotation.

¢. To stop the radio compass, turn the
function switch “OFF."

L-25, LOW FREQUENCY RANGE RECEIVER OPERATIORN.
&. See that the SCR2T4 LOW FREQ. circuit
breaker on the radio junction box 1s switched

on. To turn on the recelver, place the
"CW-0FF-MCW" switch on either "CW" or "MCW."

b. Plug the headset into the "A TEL." jack
on the control box and place the "A-B" switch
on “A.

NOTE

Both the radio compass and the
low fregquency set are connected
at the same interphone switch
resition. If the radio compass
is turned off, the pilot or any
crew member may receive the low
frequency output through the
"COMP™ position of his interphone
jackbox.

¢. Adjust the tuning dial and the "INCREASE
OUTPUT" knob for best reception.

d. To turn the receiver off, move the
"CW-OFF-MCW" switch to the "OFF" position.

4-26. GOMMAND RADIO OPERATION.

a. See that the COMMAND RADIO circult
breaker on the radio junction box 1is switched
on. To start the AN/ARC-3 radio, place the
ON-OFF switch on the pilot's VHF COMMAND
controcl penel in the "ON" position. Plug
into any interrphone jackbox and switch to
"COMMAND. "

b. 3Select the frequency channel by setting
the eight-position selector switch at the
desired position,

¢, The pllot may transmit volce by actuat-
ing the press-to-talk switch on the control
wheel, and speaking lnto the microphone. Code
transmission may be effected by using the D/F
TONE button oh the control psnel.

d. To recelve, release the press-to-talk
switch and the receiver will monitor the

channel selected. Adjust the volume with
the VOLUME control on the pilot's panel, or
with the INCREASE OUTPUT knob on the jackbox.

e. All other crevw members may transmit
volce or receive through thelr interphone
jackboxes, with the selector switch placed
at the "COMMAND" position.

s To stcP the radio, turn the control
switch "OFF."

4-27. LIAISON RECEIVER OPERATION.

a. See that the LIAISON RECEIVER circult
breaker on the radlio junction box is
switched on.

b. Plug the headset into the 1nterrphone
Iackbox and turn the selector switch to
LIAISON." The recelver controls are at tne
radio operator's station, and all other crew
members may listen.

¢. For modulated signal (voice) reception,

turn the AVC-OFF-MVC switch to "MVC," turn
the CW-08C switch to "OFF," turn the CRYSTAL
switch to “OUT," and set the BAND SWITCH and
TUNING control to the desired frequency. Ad-
just the INCRFASE VOL. control, or swltch to
AVC,"™ if desired, and then adjust the volume.
Volume at jackboxes may be further reduced
with the INCREASE OUTFUT knob.

d. For CW recertion (ccde), proceed as for
volce except turn the CW-0SC switch to "ON"
and start with the BEAT FREQ. knob near the
zero beat position (arrow on knob pointing
up). Vary the BEAT FREQ. as desired, rlace
the CRYSTAL switch in the "IN" position, and
read just the TUNING, BEAT FREQ., and INCREASE
VOL._ controls.

e. To stop the liaison receiver, turn the
AVC-OFF-MVC switch to "OFF."

4-28. LIAISON TRANSMITTER OFPERATION.

CAUTION

Under no circumstances should the
transmitter be actually operating
(key down or microphone switch
closed) when the EMISSION switch

is belng operated. 3uch operation,
especially &t high altitudes, can
cause an arc to occur and damage
the contacts of relays.

4. The control box for releasing the trall-
ing antenna and 8lsc a spare antenna &are
located to the left of the radio operator. See
that the LIAISON TRANSMITTER circuilt breaker
on the radio junction box is switched on.

b. At the transmitter, set the LOCAL-REMOTE
switch at "LOCAL," place the EMMISSION switch
at "VOICE," and set the CHANNEL switch to tns
position corresponding to the frequency
desired. When the red light comes on, sst
the EMISSION switch to the desired tyre of
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Use the key or microphone as re-

emission.
Inter-

quired by the tyre of emisslon chosen.
phone jackboxes at the folloving crew
stations are wired to permit volce trans-
" mission: radio operator, bcth pllots, and
bombardier.

¢. To stop the liaison transmitter, turn
the EMISSION switch to the "OFF" position.

4-29, MARKER BEACON OPERATION.- The marker
beacon recelver 1s connected into the radio
compass control box so that any time the radio
compass 1s in operation the marker beacon in-
dicator light on the pilots' instrument panel
indicates when the airplane is passing over

a marker beacon transmitter.,

4-%0, IDENTIFICATION RADIO OPERATION.

a, Be sure the EMERGENCY switch on the
rllot's identification radio panel is "OFF."
Then switch on the "F" circuit breaker on the
radlo junction box and the 695 POWER switch
on the control panel. Insert the destructor
plug if necessary, but only if the red indica-
tor lights are not burning.

e ;QJ
‘.\

b

Vi

i

b. For I-band operation, set the six-posi-
tion coding switch on the selector control
box to position "1" unless otherwise directed.
Connect & headset into the power control box
and listed for the characteristic switching
noise.

¢. Directlons for use of all other parts
of this equipment willl be given by the com-
munications officer-in-charge.

d. To stop the equipment, turn off the
pover switch ana the "F" circult breaker.
move the destructor prlug upon landing.

Re-

4-31.

a, B8ee that the LOCALIZER cilrcult breaker on
the engineer's upper switch panel 1is switched
on. Place the ON-OFF switch on the pllot's
LOCALIZER panel in the "ON" position about 20
minutes. before approaching the landing field.

b. Turn the channel selector switch to the
desired position. Observe the course indica-
tlions on the pllot's landing indicator.

ey
[m
f
L2 PULL 1

LEFT TuRm """’!.t e » "0
L
'l’;.

o,
'4*4:

PULL nayp,
PULL TRiggep To ..P'g.
; e,

LOCALIZER

o 4! i

1.695 RADIO D
CONTROLS

2.FILTER

3.RADIO JACK BOX

ESTRUCTOR

4.LOCALIZER CONTROLS

Figure 4=5,
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¢. The audio output of the localizer re-
celiver may be heard by plugging a headset into
the pilot's control box, or through any inter-
Fhone jackbox with the selector switch at the
NCOMMAND" position, if the command radio 1s
not in oreration. Volume may be adjusted by
means of the INCREASE VOLUME control cn the
radio control box, which has no effect on the
operation of the indicator.

GYRO -‘FLUX GATE COMPASS.

h-32.
4-3%. GENERAL.
L-%4, The master compass indicator 1s located

oh the navigator's instrument ranel and & re-
peater indicator is installed on the pilots!
instrument panel. All controls are located
st the navigator's station, and the compass
amplifier is located on the floor under the
navigator's table. _(See 5 and 7 figure 1-6.)

£%

SUIT HEATER GONTROL BOX
OXYGEN CONTROLS

RADIO JACK BOX

'RADIO GOMPASS GONTROL BOX
SWITCH PANEL :
INSTRUMENT PANEL

GYRO CAGING GONTROL BOX

D GRS =

FPilgure 4-6.

4-75, GYRO FLUX GATE COMPASS OPERATION.
a. Turn both the dc and ac switches "ON."
ghecﬁ to see that the amplifier switch 1=
ON.

b, Allow ten minutes after starting the
gyro before caging or uncagilng.

c. Erect the gyro by moving the toggle
switch first to the "CAGE" position and then,
after waiting & few seconds, to the "UNCAGED"
positlion.

NOTE

Keer the toggle switch in the
"UNCAGED" positions at all times
except when running the caging
cycle. :

Navlgator's Station
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d. Correct the indicator for magnetic
variation, 1f necessary.

e, Adjust the galn control on the amplifier.

f. To stop the gyro compass, turn the ac
and dc switches "QOFF."

4-36. DRIFT METER.
4-37. GENERAL.
4-38. The type B-3 gyro-stabilized drift meter

1s mounted at the outboard side of the naviga-
tor's seat. This particular model contains a
starting transformer and push-button switch to
enable the gyro to start and gain speed at ex-
tremely low temperatures. When this switch 1=
depressed, the transformer momentarily im-
presses 220 volts into the electrical circuit,
instead of the normal 110 volts ac.

L-39.

8. Keep the gyro ON-OFF switch in the "OFF"
position and the gyro caged when not in use.

DRIFT METER OPERATION.

b. See*that the switch-type circult bresker
on the navlgator's switch panel 1s turned
"ON." (See 5 figure 4-6.) To start the drift
meter, switch on the gyro and allow it to run
for from three to five minutes before uncagilng,
Depress the push-button switch on the lower
gyro housing for & maximum of one minute at
the start of the starting procedure.

¢. With the airplane in normal level flight,
uncage the gyro by pulling out the caging
kneb and moving it to the uncaged position.

d. When sighting through the eyeplece, turn
the rheostat knob to.adjust the illumination
‘of the reticle lines. If the ground image
is too bright, interpose the shade glass by
means of the lever on the filter housing.

e. Adjust the focus of the eyepiece, by
operation of the ocular housing holder on the
upper gyro housing, until the rsticle lines
are sharp and clear.

Figure 4=7, SCR 274 Radio Controla
(on Pilota' Pedestal)
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f. To stop the equiprment, cage the gyro by
pulling out the caging knob and moving 1t as
far as possible toward the caged position.
Turn the gyro switch "OFF" and turn off the
reticle lamp.

4L-4o. BOMBING EQUIPMENT.
4-41. GENERAL.

4-42, There are three bomb.bays in each
wing, numbered from two to four in the left
wing and five to seven in the right wing.
Each bomb bay 1s equipped with a flexible
door. The doors roll onto drums at the aft
end of the bays when they are opened. The.

all-electric bomb release and indicator
light systems are based on AAF standard sys-
tems. The bomb control panel 1s located on
the nacelle wall to the bombardier's right.
(See figure 4-8.) A type B3-A bomb release
interval control is used to control the re-
lease of bombs. A standard "press-to-release
bomb switch, on a flexlble cord, extends
from the aft side of the control panel,.
5 figure L4-8.)

(3ee

4-43, BOMBING CONTROLS.
4-4%, BOMB RELEASE INTERVAL CONTROLS.
4y-45, TRAIN SELECTOR SWITCH,- This switch is

used to select either train release of bombs,
or,. using a separate operation of the bomb
release switch, selective bomb release. Tpe
switch has two positions, "TRAIN" and "SEL."
If for any reason it 1s desired to stop &
train of bombs before the total number
selected has been released, moving this
switch to "SEL." will immediately stop the
bomb release.

4-46., COUNTER SWITCH.- The counter switch
1s a rotary switch which 1s used to select
the number of bombs to be dropped in train.
As bombs are being dropped, from one to
fifty can be selected and, if desired to
drop more than originally selected or more
than fifty, the switch can be held manually
at any point above zero. Turning the
selector switch to zero at any time will
automatically stop the release of bombs.
The switch must be set at least one minute
before release of bombs.

L-47, INTERVAL SELECTOR DIAL.- The interval
selector dial regulates the spacing in feet,
relative to ground speed, of the bombs dropped
in train.

4-48, BOMB RELEASE INDICATOR LIGHT.- This
light is situated below the counter switch.
It is used to indicate that the interval con-
trol has been prepared for release of bombs
or that the selector switch is on selective
relesse, &nd rressure on the bomb release
switch will release & bomb or bombs.

4-49, BOMBARDIER'S POWER SUPPLY SWITCH.-
This switch, located in the lower forward
corner of the bombardier's control ranel,
opens or closed the electrical power supply
to the bombing control systems. When the
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airrlane is on the %round, this switch should
be left in the "OFF" position to prevent 1n-
advertent cperation of the bomb bay doors.

L-£0, BOMB SALVO SWITCHES AND INDICATOR
LIGHTS.- A bomb salvo switch and indicator
light is locatéd on the bombardier's control
panel, at the pllot's station, and two swltches
and lights are installed next to the escape
hateh into No. 4 bomb bay. The switch at

the aft side of the escape hatch, the pllot's,
and the bombardier's salvo switches wlll open
21l bomb bay doors and drop all bombs in &
"safe" condition. The switch at the forward
side of the escape will open and release the
bombs "safe" from No. 4 bomb bay only.

L-51, NOSE-FUSE ARMING 3WITCH AND INDICATOR
LIGHT.- This switch is lccated next to the
interval controls. When the switch 1s in

tne "ARMED" position the indicator light will
be on. The light is & conventional push-to-
test light.

|, BOMBARDIER'S CONTROL
| PANEL

2 OXYGEN REGULATOR AND

INSTUMENTS

3. RADIO JACK BOX
_ 4 SUIT HEATER GONTROL
: . BOX
. BOMB RELEASE SWITCH

BONBARD 1155 5y
RECLAY
PAXEL

ETHAN ol

hBOMn

)
I 8t3 Hq"&;‘
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{ o Panpl
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Bombardier's Statlon

NOTE

Tall fuse is automatically armed
for normal electrical release
and "safe" for salvo release.

L-52, BOMB BAY DCOR MASTER SWITCH.- This
switch is protected by & guard and when in
the "ON" position it will operate the bomb
bay doors selected by the BOM3 BAY DOOR IN-
DICATOR AND SELECTOR SWITCHES.

L-5%, BOMB BAY DOOR INDICATCR LIGHT:? AND
SELECTOR SWITCHES.- Each bomb bay door 1is pro-
vided with a two-position switch and an in-
dicator light for the orpen positioa of the
door. When any of these switches 1s moved
to the "OPEN" or "CLOSE" position and the
BOMB BAY DOOR MASTER switch is turned "ON,"
the corresponding doors will move to the
selected position. These switches must be
selected to correspond with the BOMB BAY
SELECTOR SWITCH positions.
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L-54, BOMB BAY SELECTOR SWITCHES.- These
selector switches control the pover to thelir
respective bomb release systems. They and
the bomb bay door selector switches must be
operated together in rairs for selective re-
lease in the following order: Bombd bays 2
and 7, 3 and 6, and 4 and 5.

NOTE

As long as the auxlliary rowve.
unites are installed in bombd
bays three and 8ix, and the
A.P.U, fuel tanke in bomdb bay
five, these three bays contain
no bombing equipment which 1s
wired for operation.

4-55. BOMB STATION INDICATOR LIGHTS AND CON-
TROL, SWITCHES.- An indicator feor each bomb
station is located on the contrcl pamel. An
INDICATOR LIGHTS test switch is installed on
the control penel. When held to the "TEST"
position, with ac power avallable, all lights
should illuminate. The indicator light
switch located below the test switch 1s for
the purrose of determining the loaded bomb
stations. When this switch iz turned "ON"
sne indicator light will show for each

loaded bomb station. The power supply

syiten must be on to make this check.

4-56, BOMB SIZE LOAD INDICATORS.- These in-
dicators can be turned by means of a

knurled wheel adjacent to each indicator.
Before flight these indicators should be
turned tc show the size bomb carried in the
respective bomb bay. )

4-57, BOMBING SYSTEM OFPERATION.

&a. Select the desired bomb bays by plac-
ing the BOMB BAY SELECTOR switches in the
"ON" position and the corresponding BOMB
BAY DOOR INDICATOR AND SELECTOR switches in
the "OPEN" position.~

CAUTION

These switches must be operated
in palrs according to the firing
order. See paragrarh 4-54.

¢. Test the indicator lights by holding the
INDICATOR LIGHT TEST switch to the "PEST" posi -
tion.

d, Set the interval control to "SEL" or

4-63. LIGHTING CHART.

"PRAIN." 1If train release 1s desired, adjust
the control dials as necessary.

e. To open the bomb bay doors, move the
BOMB BAY DOOR MASTER switch to the "ON" posi-
tion.

CAUTION

Do not attempt to change the
direction of door movement while
they are moving. Damage tc the
door operating mechanlsm will re-
sult,

f. If nose arming 1s desired, move the ncse
fuse arming switch to the "ARMED" position.

g. To check the loaded bomb statlions, move-
the INDICATOR LIGHT switch to the "ON" posi-
tion. Be sure to return this switch to the
"OFF" position, as bombs cannot be released
tail armed while the switeh-1s "ON."

h. If bombs are to be released in train,
press and release the bomb switch. For
selective release, press and release the
switch for each bomb dropped.

NOTE

Train release may be storped by
Eurﬁing the interval control to
0.

i, Close the bomb bay doors by placing the
BOMB BAY DOOR INDICATOR AND SELECTOR switches
in the "CLOSE" position and then move the
master door switch to the "ON" position. When
the doors have completed thelr movement, move
the master door switch to the "OFF" position.

4-58, LIGHTING EQUIPMENT.

4-59, EXTERIOR LIGHTS.

4-60, LANDING LIGHT SWITCHES. (See 7
figure 1-30.)- Two switches are used to
operate the landing lights. One switch 1s
used to extend and retract the lights and the
other is used to turn them on &nd off.

L-f1. POSITION AND FORMATION LIGHT SWITCHES.
(See 8 figure 1-30.)- Three switches are pro-
vided for these lights: one for the wing lights,
one for the tail lights and cne for the forma-
tion lights. The switches have "BRIGHT-OFF-
DIM" positions.

4-62. INTERIOR LIGHTS.

TYPE AND LOCATION

NO. OF LIGHTS

SWITCH LOCATION

DOME LIGHTS. Flight crew's
compartment and crew's
quarters.

EXTENSION LIGHTS. Above
bombardier's, englneer's,
and radio operator's
stations.
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3 fwd.
2 aft
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On light panel.



'PE AXD ICCATION NO.

JCKPIT LIGHTS. At each
light crew station and
't gunner's statlon.

CUORESCENT COCXPIT LIGHTS.
tlots' station 5
~mbardier's station (1),
avigator's station (2),
ngineer's station (7).,

adic operator's station (2),
ft gunner's station (1).

ASLE LIGHT. Navigator's
tation..

oF L1cirs SNITCH LOCATION

9

19

#*Rear of lamp housing.

#Rear of lamp housing.

Navigator's switch panel.

*Engineer's lights also
have switch-type circult
breakers on the lover
elect. control penel.
{3ee figure 1-26.)

r-64, CABIN FANS.

:~-6%. FAN AND. SWITCH LQCATIONS.

\-66. FPour electric fans are installed 1n
‘he crew necelle for ventilating purposes
oeated as follows: one directly behind the
-{1ot, cne near the engineer's station, one

at the bombardier station snd onme in the
crew's quarters. A switch-type circuit
breaker on the navigator's switch panel
operates the fan at the bombardier's station.
Switches are provided adjacent to the other
three fans. A switch-type circult breaker
is located on the engineer’'s upper electrical
control panel for these three fans.

PIIOT'S NOTES
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