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86. No. 5-6 Cross-Feed Valve Switch 99. Cabin Heat and Anti-lcing Air Maximum

87. No. 1-2 Cross-Feed Valve Switch Temperature Warning Lamps '

88. Engine Valve Switch 100. Pitot Heater Control Switches

89. Engine Valve Circuit Breaker 101. Propeller Anti-lce Control Switch

90. Cross-Feed Valve Circuit Breakers 102. Wheel Lights Control Switch

91. No. 4 Cross-Feed Valve Switch 103. Engine Air Plug Control Switches

92. No. 3 Cross-Feed Valve Switch 104. Wing Anti-lce Control Switches

93. Cabin and Tail Air Modulating Valve 105. Cabin Heat and Tail Anti-lce Control Switches
Indicator Lamp 106. Brake Hydraulic Pressure Gage

94. Cabin and Tail Air Modulating Valve 107. Brake Pump Pressure Override Switch
Control Switch 108. Brake Low Pressure Warning Lamp

95. Cooling Air Control Switch 109. Nose Wheel Steering Hydraulic Pressure Gage

96. Cabin Pressure Wing Shut-Off Valve Switch 110. Hydraulic Pump Override Switch

97. Aft Cabin Pressure Switch 111. Landing Gear Hydraulic Pressure Gage

98. Intercooler Shutter Control Switches

DETAIL C

DETAIL D

1.
1n3.
114.

115.
116.
17
118.
119.
120.
120A. Constant Speed Drive Temperature Selector

Turbosupercharger Boost Selector Lever
Calibration Potentiometer Knobs

Mixture Control Levers

Mixture Control Lock Lever

Throttle Control Levers

Carburetor Preheat Control Switches
Carburetor Preheat Control Circuit Breakers
Master Motor Speed Control Knob

Ash Receiver

Switch

Figure 1-4. (Sheet 5 of 6 Sheets) Flight Engineer’s Station
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DETAIL E

Feather Switches
Tel-Lamps
Master Motor Switch

Propeller Selector Switches

Circuit Breakers

Figure 1-4. (Sheet 6 of 6 Sheets) Flight Engineer’s Station

to furnish power.

1-35. PITCH CHANGE RATE. Pitch change during
feathering and reversing is 45 degrees per second.
Normal pitch change rate is 2 1/2 degrees per second.

1-36. NORMAL CONTROLS.

1-37. GENERAL. Control of propeller speed is con-
ventional but synchronization is accomplished by mak-
ing the speed of all engines compare with the speed of
an electrically driven master motor. A propeller alter-
nator on each engine supplies an electrical indication
of engine speed to the master motor. If the speed does
not coincide with that of the master motor, corrective
impulses will be transmitted to the pitch changing
mechanism until the engine is operating at master
motor rpm. All engines will operate at master motor
rpm when their respective propeller selector switches
are set at “AUTO.” In the event of master motor fail-
ure, the propellers will remain at the pitch in effect
when its failure occurred. Pitch changes will then be
accomplished by moving the selector switches to the
“INC. RPM” or the “DEC. RPM” pesition.

~1-38. PROPELLER SELECTOR SWITCHES. (See 124,
figure 1-4.) Six conventional propeller selector switches
having four positions—"“AUTO,” “DEC. RPM,” “INC.
RPM,” and “FIXED PITCH”—are provided on the
flight engineer’s table. When the propellers are operat-
ing in automatic, the rpm indication on the engine
tachometer and the master tachometer are identical
providing the throttles are set to give engine rpm cor-
responding to the master motor setting.

1-39. MASTER MOTOR SWITCH. (See 123, figure
1-4.) From airplanes USAF Serial No. 44-92004 through
44-92011, the master motor is turned on and off by
means of a master motor switch. For airplanes USAF

14 RESTRICTED

Serial No. 44-92012 and subsequent, the master motor
switch is deleted and master motor operation is con-
trolled by master motor speed control levers.

1-40. MASTER MOTOR SPEED CONTROL. (See
119, figure 1-4 and 51, figure 1-3.) From airplanes
USAF Serial No. 44-92004 through 44-92011, knobs
are used to control master motor rpm. The knob lo-
cated on the flight engineer’s table is mechanically in-
terconnected to the one on the pilot’s pedestal. For
airplanes USAF Serial No. 44-92012 and subsequent,
the knobs are deleted and are replaced by levers. As
well as controlling master motor rpm, these levers are
also used to turn the master motor on and off.

1-41. INDICATOR LAMPS. (See 122, figure 1-4.) Six
push-to-test tel-lamps are provided to indicate failure
of the synchronizing system. When the propeller selec-
tor switches are placed in the “AUTO” position and
the master motor is on-speed, the tel-lamps will be
lighted. If the master motor fails, all lamps will go out.
Each lamp will go out if its cooresponding propeller
selector switch is moved out of the “AUTO” position.
1-42. MASTER TACHOMETER. (See 17, figure
1-3 and 3, figure 1-4.) This tachometer will indicate
master motor rpm. It should be noted that master motor
rpm will not always coincide with engine rpm, since
during ground operations the master motor may be
operating at any selected rpm even when the engines
are not running.

1-43. REVERSE CONTROLS. .

1-44. REVERSE SELECTOR SWITCHES. (See 43,
figure 1-3.) Three propeller reverse control switches
located on the pilots’ pedestal, with their positions
labeled “READY” and “SAFE,” select the symmetrical

Revised 1 October 1948
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the fuel lines and valves is shown in figure 1-7. Total
usable fuel is 21,010 gallons. Fuel conforming to Speci-
fication No. AN-F-48 (100/130) is used. For detailed
information on fuel transfer and management, see
paragraph 2-14. A fully automatic fuel purging system
is provided to keep the tanks purged during flight.

1-56. FUEL SYSTEM NORMAL CONTROLS.

1-57. TANK VALVE SWITCHES. Six tank valves,
three in each wing, are controlled by switches (84,
figure 1-4) located on the fuel control panel at the
flight engineer’s station. These valves control fuel flow

Section |
Paragraphs 1-56 to 1-59

into and out of the individual fuel tanks.

1-58 ENGINE VALVE SWITCHES. Three engine
valves in each wing control flow of fuel to each engine
and are operated by switches (88, figure 1-4) on the
fuel control panel.

1-59. CROSS-FEED VALVE SWITCHES. The two
cross-feed valves in each wing which control the flow
of fuel between tanks have one switch (86 and 87,
figure 1-4) per pair. The two cross-feed valves which
control the flow of fuel across the fuselage, each have

FUEL QUANTITY DATA

TANKS USABLE | EXPANSION | TRAPPED FUEL(ea) |  TOTAL
(WING) NO. | FUEL(ea) | SPACE(ea) | LEVEL FLIGHT | VOLUME (ea)
Outboard | 2 2246 ¥ 68 16 2262
Center 2 4067 *122 17 4084
Fuel configuration is shown Inboard 2 4192 *126 20 4212
!f’é I:Y'::Zis;::'?:;:'?uhltly *Location of flller neck prevnfs fullmg expansion space AvEL
open or fully closed. g Fuel Supply
24 Oil Dilution
Boost pumps must operate =33 Primer
continuously in tanks Em Carburetor Return
supplying fuel. &8 Vent
& Purging

Cco’
ICE BOX

i Tank 1, 2246 Gal.

B -——Strainer

Flow Meter
Transmifter

(a ' Engme Driven
(9= " Pump

'/ -Autosyn

‘ Transmitter

b TS

ngine Valve
Strainer

ow Meter
Transmitter

Engine Driven Autosyn
Pump il | ransmitter

Carburetor

Carburet :
Carburetor = E,:gi‘::: gr Engine 1
Engine 3
Figure 1-7. Fuel System Schematic
Revised 1 October 1948 RESTRICTED 17
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Control Valves

Electrically Operated
Flappers In The Control
Valves Direct The Flow

T" o
ENG ENG ENG ; ENG ENG ENG
NO. 1 NO. 2 NO. 3 s NO. 4 NO.5  NO.6

Of Methyl Bromide To The
Nacelle Selected.

Figure 1-8. Fire Extinguisher System Schematic

one switch (91 and 92, figure 1-4).

1-60. BOOSTER PUMP SWITCHES. Booster pumps
are controlled by six circuit breaker switches (83, fig-
ure 1-4).

1-61. ENGINE PRIMER SWITCHES. Priming is
controlled by three primer switches of the three-posi-
tion type. (See 52, figure 1-4.) Each switch with its
two spring-loaded positions, one above and one below
the “OFF” position, serves the two engines indicated.
1-62. FUEL INDICATORS.

1-63. FUEL FLOW INDICATORS. A flow meter
transmitter located between the booster and the en-
gine-driven pumps in each nacelle is connected to an
indicator (15, figure 1-4) on the engineer’s instrument
panel.

1-64. FUEL PRESSURE GAGES. These three dual
gages (1, figure 1-4) are located on the engineer’s
instrument panel.

1-65. FUEL QUANTITY GAGES. Liquidometers in
the fuel tanks have direct-reading transmitters (figure
3-7) which are visible from the crawlway; they are
located on the rear spar. Remote-reading dual indicat-
ors (16, figure 1-4) are located on the engineer’s control
panel.

1-66. FUEL VALVE INDICATOR LAMPS. A sche-
matic diagram of the fuel system is reproduced on the
fuel panel with representative flow lines connecting
flow controls and indicator lamps representing control
valves. Indicator lamps (85, figure 1-4) burn contin-
uously while power is on and the valves are in either
of their extreme positions. At the beginning of valve
gate travel, the valve’s corresponding indicator lamp
will go out; the relighting of the lamp at the end of
travel indicates successful operation of the valve. Fuel
flow is indicated by valve switch positions only.

1-67. EMERGENCY FUEL CONTROLS.

1-68. All fuel valves are accessible from the wing
crawlway and may be manually operated in the event
of electrical failure.

1-69. FIRE EXTINGUISHER SYSTEM.
1-70 GENERAL.
1-71. The methyl bromide fire extinguisher system is

18 RESTRICTED

a four-container, two-shot, electrically controlled sys-
tem. Fire extinguisher general arrangement is shown
in figure 1-8. Extinguisher nozzle locations in each
nacelle are shown in figure 1-5.

1-72. FIRE EXTINGUISHER CONTROLS.

1-73. DISCHARGE SELECTOR SWITCH. The dis-
charge selector switch (46, figure 1-4) determines the
pair of containers to be discharged.

1-74. ENGINE SELECTOR SWITCH. Six engine
selector switches (45, figure 1-4) are located on the en-
gineer’s control panel and are identified by engine
numbers on the switch guards. The switches discharge
the selected containers and direct the flow of methyl
bromide to the engine indicated.

1-75. FIRE WARNING LAMPS.

1-76. From airplanes USAF Serial No. 44-92004
through 44-92008, six fire warning lamps (43, figure
1-4) are provided to give visual indication of a nacelle
fire. For airplanes USAF Serial No. 44-92009 and sub-
sequent, 12 fire warning lamps are provided.

1-77. FIRE DETECTOR PUSH-TO-TEST SWITCHES.
From airplanes USAF Serial No. 44-92004 through 44-
92008, six push-to-test switches (44, figure 1-4) are pro-
vided to test the continuity of the detector circuits in
the nacelles to the warning lamps at the flight engi-
neer’s station. For airplanes USAF Serial No. 44-92009
and subsequent, one push-to-test switch is provided to
test the continuity of the detector circuits in each na-
celle simultaneously.

1-78. SURFACE CONTROLS.

1-79. GENERAL.

1-80. Design of the control systems incorporates an un-
conventional method of obtaining motivating forces
for surface movement. Movement of the pilots’ con-
trols actuates flying servo tabs in floating main sur-
faces. An up movement of a tab produces a down move-
ment of the main surface as a result of the air load on
the displaced tab. Likewise, a down tab movement
causes the main surface to move up. Control column

Revised 30 April 1948
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equipped with a safety switch installed on the nose
gear oleo strut. This switch makes steering impossible
unless the nose wheels are on the ground.

1-138. STEERING WHEEL. This wheel (figure 1-3,
sheet 1 of 4 sheets) is located adjacent to the pilot’s
control column and directs the action of the nose gear.

1-139. STEERING CONTROL SWITCH. An “ON-
OFF” control switch (38, figure 1-3) is located on the
pilots’ pedestal. This switch energizes the main hy-
draulic system selector valve to provide the pressure
required for nose gear steering.

1-140. NOSE WHEEL STEERING HYDRAULIC
PRESSURE GAGE. This gage (109, figure 1-4) is
located at the flight engineer’s station.

1-141. INSTRUMENTS.
1-142. GENERAL.

om0
S

Slide Wire

" Engine Cylinder and
Rheostat Knob

Anti-lcing Temperature

Indicator Switch
ompensating

Rheostat

(CBALINCE )

(@R
RANGE MARKS ARE CYL. HEAD TEMP'S. ONLY

WING Engine Cylinder and
180° MAX Anti-lcing Temperature
‘S,glecfor Switch

O
CAUTION
MAX. HEAD

TEMPS:

AUTO-RICH: 225°
AUTO-LEAN: 200°

TEMP. SELECTOR SWITCH

Figure 1-13. Engine Cylinder and Anti-icing
Temperature Indicator
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1-143. All gyroscopic instruments are electrically pow-
ered. Fuel, oil, and manifold pressure indications are
provided the flight engineer by autosyn transmitters
located in each nacelle. The pilots’ manifold pressure
indicator registers the manifold pressure of engine No.
4 only.

1-144. TORQUEMETER INDICATORS.

1-145. Three dual torquemeters indicators (11, figure
1-4) are located at the flight engineer’s station.

1-146. AIRSPEED SYSTEM.

1-147. GENERAL. The airspeed system is conven-
tional. It consists of pitot heads located on each lower
side of the forward portion of the fuselage and a
static pressure port on each side of the fuselage just
forward of bomb bay No. 1.

1-148. AIRSPEED INDICATORS. Four airspeed in-
dicators are installed in the airplane, one at the pilot’s,
copilot’s, flight engineer’s, and navigator’s stations.

1-149. ALTERNATE STATIC PRESSURE SWITCH.
Operation of this switch selects the alternate source of
static pressure which is located in the bomb bay. The
switch (9, figure 1-3) is located on the pilots’ instru-
menta panel.

1-150. ENGINE CYLINDER AND ANTI-ICING
TEMPERATURE INDICATOR.

1-151. GENERAL. A single potentiometer-type tem-
perature indicating gage (7, figure 1-4) is used to
indicate cylinder head, anti-icing air, and constant
speed drive oil temperatures.

1-152. ENGINE CYLINDER AND ANTI-ICING
TEMPERATURE SELECTOR SWITCH. This switch
(14, figure 1-4) is used to select the particular engine
or anti-icing air duct temperature to be read.

1-152A. CONSTANT SPEED DRIVE TEMPERA-
TURE SELECTOR SWITCH. This switch (120A, fig-
ure 1-4) is used to select the engine from which con-
stant speed drive oil temperature is to be read.

1-153. ENGINE CYLINDER AND ANTI-ICING
TEMPERATURE INDICATOR SWITCH. (See fig-
ure 1-13.) This switch puts the indicator in operation.
1-154. CHECK SWITCH. The check switch places
the galavanometer in the check circuit.

1-155. COMPENSATING RHEOSTAT KNOB. This
rheostat marked “COMP. RHEO.” adjusts conmpensat-
ing current when the check switch is in the “CH”
position. '

1-156. BALANCE KNOB. The balance knob is used
to zero the galvanometer pointer when the check
switch is in the “ON” position.

1-157. SLIDE WIRE RHEOSTAT KNOB. This rheo-
stat knob marked “SLW. RHEO.” is turned clockwise
when the galvanometer cannot be zeroed with the
balance knob. Normally it is kept as far counterclock-
wise as possible while still maintaining full scale
balancing with the balance knob.

1-158. GALVANOMETER POINTER. When the
check switch is placed in the “CH” position, the gal-
vanometer pointer functions as a milliammeter and
measures the necessary amount of compensating cur-
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rent required to obtain an accurate temperature in-
dication on the potentiometer. When the check switch
is in the “ON” position the galvanometer mechanism
is in series with the thermocouple circuit and serves as
a galvanometer.

1-159 MAIN INDICATOR POINTER. The main
indicator pointer acts as a direct-reading temperature

gage.
1-160. ELECTRICAL.

1-161. GENERAL.

1-162. A three-phase, high-frequency, a-c system is em-
ployed because it permits a considerable weight saving
in required wire gages, actuators, and generators. It
also permits greater ease of maintenance as a result of
the simplified design. Alternating current and direct
current are supplied the airplane through a primary
and a secondary power distribution network. The pri-
mary network is a three-phase, 400-cycle, alternating-
current power system (figure 1-14) supplied by three
engine-driven alternators; the secondary network is a
direct-current power system (figure 1-15) supplied by
transformer-rectifier units fed from the alternating-
current system. The alternating-current system supplies
power to the electronic-controlled turrets, heavy-duty
motors, high-speed actuators, lighting circuits, various
flight control equipment, and radio and radar units re-
quiring 400-cycle a-c power. The direct-current system
supplies power to the bomb release equipment, various
flight control equipment, and radio and radar units re-
quiring direct current. It also energizes relays for con-
trolling alternating-current equipment.

1-163. ALTERNATING CURRENT SYSTEM.

1-164. GENERAL.

. 1-165. The a-c power supply consists of three 40-kva,
208/115-volt, 3-phase, neutral-grounded, 400-cycle al-
ternators. One is installed on engines No. 3, 4, and 5;
provisions for a fourth alternator are made on engine
No. 2. Each alternator feeds into the main power
panels (figure 1-14) in the fuselage, from where the
power is distributed to the various loads in the air-
plane. All a-c system controls and indicators are in-
stalled on the a-c control panel which is located at the
flight engineer’s station.

1-166. EXTERNAL POWER CONTROLS AND IN-
DICATORS.

1-167. GENERAL. When the airplane is on the
ground, electric power is obtained from a portable
power cart on which is mounted an alternator driven
by a gasoline engine and a battery. During normal
operation the cart is connected to the airplane through
a six-prong external power receptacle located at the
under side of the fuselage below the wing. It supplies
200-volt, 3-phase, 400-cycle, a-c power, part of which
energizes the airplane’s transformer-rectifier units and
furnishes 27-volt direct current. When the external
power cart is connected to the airplane, it is neces-
sary that the three-phase power supplied have the

AN O1-5EUA-1

same phase sequence as the alternators in the airplane.
The direction of rotation of a three-phase electric
motor is entirely dependent upon the phase sequence
of its power supply. If two of the three power lines
to a motor are interchanged, resulting in reversed
phase sequence, the direction of motor rotation re-
verses. Therefore, if the power leads from the cart are
interchanged so that the phase sequence of the power
output is incorrect, motors on the airplane will run
in the wrong direction when energized from the
external power cart. To prevent this error, a method
of assuring proper phase sequence has been provided.

§ CAUTION |
3

Fuel booster pump motors will be damaged
when operated in reverse.

1-168. EXTERNAL POWER SUPPLY SWITCH.
This two-position on-off switch (27, figure 1-4) when
placed in the “ON” position completes the circuit
from the external power cart to the airplane.

1-169. PHASE SEQUENCE LAMPS. Two lamps (41,
figure 1-4) are provided to indicate phase sequence. If
the phase sequence of the cart is correct, the lamp
marked “CORRECT 1, 2, 3” will light. If it is incor-
rect, then the other lamp marked “INCORRECT 3, 2,
1” will light. A conventional push-to-test switch (42,
figure 1-4) is provided to check the operation of the
phase sequence lights.

1-170. ALTERNATOR CONTROLS AND INDICA-
TORS.

1-171. GENERAL. Operation of any alternator is pos-
sible only when the alternator field is excited by d-c
current supplied by a generator built into the alter-
nator. This d-c current flow is controlled by the three-
position, spring-loaded, on-off exciter control relay
switch (26, figure 1-4). Voltage output of the alterna-
tor is controlled by regulating the voltage of the ex-
citer field. The real load output of the alternator is
measured in kilowatts. The reactive power output is
measured in kilovars. The reactive power supplies
excitation energy required for motor fields or con-
densers.

1-172. One of the most important devices in the a-c
power system is the unit used to drive the alternator at
a constant speed throughout the range of various en-
gine speeds. Alternator frequency varies with alternator
speed; therefore in order to generate a constant fre-
quency, which is necessary for correct operation of
much of the electrical equipment as well as being a
prerequisite to parallel operation of alternators, a reli-
able constant speed source is required. The constant
speed drive used is a mechanical-hydro-electric gover-
nor and drive unit. The drive unit, a variable ratio
hydraulic transmission, delivers power to the alternator
at a speed which is held constant through controlling
action applied to the drive by the governor equipment.
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Circuit

Aileron Trim Tab Control
Alarm Bell
Alternator Governor (Eng. #5)
Alternator Governor (Eng. #4)
Alternator Governor (Eng. #3)
Alternator Governor [Eng. #2)
AN/APQ-23A
Automatic Gun Laying

APG-3
Automatic Pilot Contral
Blind

AN/ARN-5
Bomb Arming Control
Bomb Arming Bomb Bay #3
Bomb Arming Bomb Bay #4
Bomb Arming Bomb Bay #2
Bomb Arming Bomb Bay #1
Bomb Bay #| and #4

Control

Bomb Bay #2 Door Contral
Bomb Bay #3 Door Contral
Bomb Bay Door Control
Bomb Bay Lights Control
Bomb Bay Lights Control
Bomb Bay Lights Control
Bomb Glide Control
Bomb Rack Selector RS-2

Relay Bomb Bays #| and #4

Bomb Rack Selector RS-2
Relay Bomb Bay #2
Bomb Rack Selector RS-2
Relay Bomb Bay #3
Bomb Release, Normal

Bomb Salvo (2)

Bomb Bay #1| and #2
Bomb Salvo (2)

Bomb Bay #3 and #4
Bomb Salvo'Release, Pilot
Bomb Salvo Release,

Bombardier
Bomb Salvo Release,

Radio Operator
Bomb Sight Stabilizer
Bomb Station Indicator Lights
Brake Pump Control
Bus-Tie Breaker Control, A.C.
Cabin Heat Control
Cabin Heat Inlet

Temperature
Cabin Pressure Control
Cabin Pressure Warning

1. Radar Operator's Circuit Breaker

Panel

0
*10

*10
=5
*20
=
20

e EEe

oo,

.
o

13
13

o o

NI ET R NN~

ER L N

N

. Copilot's Circuit Breaker Panel
. R. Forward Cabin Power Panel

2

3

4. Engineer's Control Panel

5. Radio Operator's Control Panel
5a. Radio Operator's DC Fuse P:
. Sta. 6.0 Circuit Breaker Pane
. Bombardier's and Navigator's

N O

Circuit Breaker Panel

o

. L. Forward Cabin Power Panel

9. Battery Fuse Box

10. Eng. *6 Distribution Panel
11. Eng. *5 Distribution Panel

RESTRICTED
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Fuse or
Cir. Bkr.
Circuit Size
Camera Control K-24 =25
Carbureto- Air Filter Control 8
Carburetor Air Pre-Heat
(Eng. #1, 2,3, 4,5and §) * 65
Carburetor Air Temperature T
Command Set
AN/ARC-3 20
Control Surface Lock b
Detonator, SCR-495 *1G§
Emergency Hydro-Pump
Control b
Emergency Brake Pump
Control .5
Engine Air Plug
(Eng. #1,2, 3,4, 5 and &) * 65
Engine Primer Control s
Engine Starter Contol .5
Engine Temperature s 5
Fire Detection T
Fire Extinguisher System *15
Flap Position Transmitter *5
Fux Gate Compass Caging *'5,
Fuel Booster Pump
Control * 65
Fuel Transfer System *14.5'
Identification Set
SCR-695 gl
Ignition System *20
Indicator, Co-Pilot's
Bank and Turn »5
Indicator, Flap Position 3
Indicator, Fuel Level =38
Indicator, Pilot's Bank and Turn )
Induction Vibration Booster
[Eng. #6)
Induction Vibration Booster
(Eng. #5)
Induction Vibration Booster
(Eng. #4)
Induction Vibration Booster
{Eng. #3)
Induction Vibration Booster
(Eng. #2)
Induction Vibration Booster (Eng. #1)
Intercooler Control (Eng. #6) 10
Intercooler Control (Eng. #5) 10
Intercooler Control (Eng. #4) 10
Intercooler Control (Eng. #3) 10
Intercooler Control (Eng. #2) 10
Intercooler Control (Eng. #1) 10
Intercooler Control %5
*Circuit Breaker

Panel

FS

NGEEErE>

N

NA NN

15
16
10
i
12
14
15
16

#Connected To Battery Fuse Box

12. Eng. *4 Distribution Panel

Circuit

Interphone
AN/AIC-2A
Interphone
Interphone
Intervalometer Heater
Landing Flap Control
Landing Gear Control
Landing Gear Warning
Landing Lights Position
Control
Liaison Set Dynamotor
Liaison Set AN/ARC-8
Marker Beacon
Nose Steering Control
Oil Dilution
Oil Shut-Off Valve A.C.
Oil Temperature
Propeller Anti-lcing
Control
Propeller Pitch Control
Propeller Synchronizer
Master
Radar Camera Control
Radio Compass
AN/ARN-7
Radar Pressurization
Test Power Terminal
(Eng. #6)
Test Power Terminal
{Eng. #5)
Test Power Terminal
(Eng. #4)
Test Power Terminal
(Eng. #3)
Test Power Terminal
(Eng. #2)
Test Power Terminal
(Eng. #1)

Section |

Cir. Bkr.

£
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"
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WG wn

« o
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-
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o
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oo
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Trim Tab Position Transmitter L. Aileron
Trim Tab Position Transmitter R. Aileron

Turbo Regulator (Eng. #6)
Turbo Regulator (Eng. #5)
Turbo Regulator (Eng. #4)
Turbo Regulator (Eng. #3)
Turbo Regulator (Eng. #2)
Turbo Regulator (Eng. #1)
Wheel Well Lights

Windshield Wiper Control, Pilot
Windshield Wiper Control, Bombardier

Wing Anti-lcing Control

All Circuits Are

Arranged Alphabetically

13. Sta. 8.0 DC Power Panel
14. Eng. *3 Distribution Panel
15. Eng. *2 Distribution Panel

16. Eng.

#1 Distribution Panel

17. Aft Cabin Power Panel

Figure 1-16. (Sheet 2 of 2 Sheets) Fuse Location Diagram
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NORMAL
OPERATING
INSTRUCTIONS

2-1. BEFORE ENTERING AIRPLANE.
2-2. FLIGHT LIMITATIONS AND RESTRICTIONS.

2-3. All‘acrobatics are prohibited. Airplane limitations
are as follows:

a. Flap Extension

10 Degrees Maximum IAS 188 mph
20 Degtrees Maximum IAS 160 mph
30 Degrees Maximum IAS 150 mph

b. Maximum IAS for landing gear extension is 155
mph. Speeds in excess of 155 mph will cause the hy-
draulic pump motor to operate continuously in an
| effort to close the main gear doors.

c. Landing Gear Retraction Maximum IAS 188 mph

d. Landing Light

Extension Maximum IAS 188 mph
e. Full Aileron
Deflection Maximum IAS 188 mph

f. Maximum bank while turning is 60 degrees at
a gross weight of 278,000 pounds.

g. Maximum Diving Speeds

ALTITUDE-FEET IAS-MPH

Sea Level 295

5,000 287
10,000 279
15,000 270
20,000 259
25,000 248
30,000 235

35,000 217

Revised 1 October 1948

Section i
Paragraphs 2-1 to 2-3

h. Maximum weight for landing is 268,000 pounds.

diad
l WARNING l

When landing at the maximum weight, bomb
bays No. 1 and No. 4 must be empty.

i. High ratio (“HIGH RPM” position) of the
engine-driven fan must not be used below 15,000 feet
altitude. (See paragraph 2-43.)

Note

These limitations and restrictions are subject
to change; consult the latest service directives
and orders.

33

RESTRICTED




Section 1l RESTRICTED
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0- TO 7500 FEET

! : 180 2
& | DR 4 on
1200 1400 1600 1800 2000 2200 2400 2600 2800 ‘o A
: T
I l | RPM * } 60 X
232: i 1200 1400 1600 1800 2oloo 2200 2400 2600 2800
1AS 220 e RPM
180
140

Figure 2-2. Propeller Limitations
7500 TO 15000 FEET 20 Degree Flaps

Figure 2-1. Propeller Limitations
Zero Degree Flaps

a. Fuel and Oil Caps—In Place and Secure

b. Pitot Head Covers—Removed

c. Landing Gear and Bomb Door Locks—Removed
d. Tires and Oleo Struts—Properly Inflated

e. Wheels—Chocked

191
180

IAS 140
100
60

1200 1400 1600 1800 2000 2200 2400 2600 2800
|
RPM

FAILURE TO HAVE THE NOSE WHEEL SCISSORS
CONNERTED WILL RENDER THE NOSE WHEEL
STEERING INOPERATIVE

Figure 2-3. Propeller Limitations
30 Degree Flaps

HEY LOOT-EN-ANT!
COME BACK! YOU
FORGOT

someTHIN' /|

2-4, TAKE-OFF GROSS WEIGHT AND BALANCE.
2-5. Check to see that airplane weight and balance
form F is complete. For loading information refer
to Handbook of Weight and Balance Data, AN 01-1B-
40. A load adjuster is stowed in the pilot’s data case in
the flight compartment.

Note

If the nose gear strut is extended over 10
inches after landing, partially deflate it be-
fore taxiing. For optimum steering at low
gross weights, the cg location should be 30
per cent MAC.

2-6. INSPECTION—EXTERIOR OF AIRPLANE.

2.7. The following items on the exterior of the air-
plane will be inspected.
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f. Nose Gear Scissors—Connected

| WARNING I

Failure to have the nose gear scissors con-
nected will render the nose wheel steering
mechanism inoperative.

2-8. HOW TO GAIN ENTRANCE.

2-9. The crew may enter the airplane through the
forward entrance hatch (27, figure 1-4) located in the
nose wheel well, or through the aft entrance hatch
(55, figure 1-4) located under the fuselage.

2-9A. MINIMUM CREW REQUIREMENTS.

2-9B. The minimum crew requirements for this air-
plane are the pilot, the copilot, and the flight engineer.
Additional crew members as required to accomplish
special missions will be added at the discretion of
the Commanding Officer.

2-10. ON ENTERING THE AIRPLANE.

2-11. On entering the airplane the pilots and flight
engineer will make the following prefllight checks:

PILOTS
a. Seat Adjust
b. Rudder Pedals Adjust
c. Circuit Breakers On
d. Oxygen Equipment and Pressure Check
e. Emergency Ignition Switch
(31, figure 1-3) Pushed In

“AIRSPEED TUBE
STATIC PRESSURE”

f. Alternate Static Pressure
Switch (9, figure 1-3)

g. Indicator Lamps Push to Test

h. Landing Gear Control

Section Il
Paragraphs 2-8 to 2-11

JENGINEER

a. Forward Entrance Ladder Stowed
b. Cabin Pressure Dump Valve Contrel (See

figure 1-4, Sheet 1 of 6 Sheets) Close
c. Oxygen Equipment and

Pressure (13, figure 1-4) Check
d. Circuit Breakers - On
e. Master and Individual Ignition

Switches (55, figure 1-4) “OFF”’
f. External Power Supply

Switch (27, figure 1-4) “OFF”
g. Battery Switch (25, figure 1-4) “ON”

CAUTION

The battery must be on to supply power for
grounding the magnetos.

h. Contact Outside Observer. Have Propellers

Switch (39, figure 1-3) “EXTEND” Pulled Through Six Blades.
¢ CAUTION
4
Use no more than two men per blade. The
engines must be turned carefully while check-
ing for hydraulic locks.
Revised 1 October 1948 RESTRICTED 35
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PILOTS

i. Brake Pump Switch
(39, figure 1-3)

j. Parking Brake Lever (50, figure 1-3)

WARNING I

Rapid successive movement of the parking
brake lever will cause the brake gage line
fuse to move and drop the brake pressure,
rendering the parking brakes inoperative. If
this condition exists, operate the emergency
hand pump to position the fuse which will
give the proper pressure.

uONn
uONn

k. Propeller Reverse Selector

Switches (43, figure 1-3) “SAFE” Sequence Lamp Lighted
Note
If the incorrect a-c phase sequence lamp is
lighted, reverse any two phase leads on the
: external power cart terminal strip.
l WARNING I
The correct a-c phase sequence lamp must
light before the external power supply switch
is turned on so that the possibility of motor
damage will be eliminated.
1. Altimeters (20, figure 1-3) Set 1. External Power Supply Switch “ON”
m. Interphone Equipment (See figure m. All Exciter Control Relay Momentarily
1-3, sheet 4 of 4 sheets) Check._ Switches (26, figure 1-4) “OFF”
n. Alarm Bell Control Switch “ON” (Check opera- n. All Bus Tie Breaker Control
(24, figure 1-3) tion of alarm.) Switches (32, figure 1-4) “CLOSE”
Note
Check the operation of the alarm bell in the
aft cabin with crew members, concurrent with
the interphone check.
o. Radio Equipment (See figure Check and o. Tank, Engine, and No. 3 and No. 4
1-3, sheet 4 of 4 sheets) Set Up Cross-feed Valve Switches (See figure
1-4, sheet 4 of 6 sheets) “CLOSE”
p- Gyros (6 and 7, figure 1-3) Uncage p- Nos. 1-2 and 5-6 Cross-feed Valve
Switches (87 and 86, figure 1-4) “OPEN”"
q. Flap Position Indicator Check for Full q. Booster Pump Switches
(25, figure 1-3) “UP” Flaps (83, figure 1-4) “OFF”
r. Surface Controls Unlock r. Cooling Air Control Switch (95, figure 1-4) “OFF”
36 RESTRICTED Revised 1 October 1948

ENGINEER

Push Button (42, figure
1-4) To Test Lamps

i. Phase Sequence Lamps
(41, figure 1-4)

j- Instruct the Ground Crew to Plug in the External
Power Supply

k. Correct A-C Phase
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PILOTS ENGINEER

$ CAUTION

Head the airplane into the wind before un-
locking the surface controls.

Note

If the red indicator lamp (15, figure 1-3) does
not go out, the controls are not completely
unlocked.

s. Cabin Pressure Wing Shut-off Valve
Switch (96, figure 1-4)

t. Aileron Trim Tab Position t. Cabin Heat and Anti-icing
Indicator (23, figure 1-3) Zero Air Maximum Temperature
Warning Lamps (99, figure 1-4)

u. Pitot Heater Control
Switches (100, figure 1-4)

s. Surface Controls for Freedom of Movement  Check

u. Surface Controls Relock

Revised 1 October 1948 RESTRICTED
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B £5 e o@e‘ ...... R ORIRHRRS

([ Closed Valve
G@: Open Valve

Operating Booster Pump
JL Idle Booster Pump ENGINE WARM - UP

TAKE-OFF

1| ook
cL8%E [, Y]

NO.2 TANK LEAKING, FEEDING 1, 2, 3, ENGINES, TRANSFERRING TO NO 3 TANK

Figure 2-4. (Sheet 2 of 2 Sheets) Courses of Fuel Flow
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Paragraphs 2-12 to 2-15

PILOTS

2-12. SPECIAL CHECK FOR NIGHT FLIGHTS.

2-13. When a night flight is anticipated, check the fol-
lowing equipment:

Landing Lights

. Position Lights
Formation Lights

. Compartment Lights
Wing Interior Lights
Instrument Panel Lights
. Flares

. Pyrotechnic Pistol

i. Blackout Curtains

j. Flashlights

2-14. FUEL SYSTEM MANAGEMENT.
2-15. The various configurations for normal operation
are given below: (See figure 2-4.)

a. BOOSTER PUMP OPERATION CHECK. Oper-
ation of each booster pump prior to starting engines
should be checked as follows:

1. Turn booster pump on.

2. Properly position tank, engine, and cross-feed
valve switches to attain booster pump pressure.

3. Observe fuel pressure indication.

4. Upon conmpletion of the check, turn booster

pump off and close all engine, tank, and cross-feed
valves. i

=SB ulE U =PI e = ]
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ENGINEER

as. Fan Speed Control Switch

(48, figure 1-4) “LOW RPM”
at. Carburetor Air Filter Switch As Required

(49, figure 1-4) (If Installed)
au. Flourescent Light Switch

(50, figure 1-4) “OFF”
av. Engine Supercharger Switches

(51, figure 1-4) “BOTH”
aw. Fuel Quantity Gages

(16,figure 1-4) Check

ax. Altimeter (17, 18, and 20, figure 1-4) Set

ay. Interphone Equipment

(6, figure 1-4) Check
az. Eng. Cyl. and Anti-icing Temp.

Ind. Switch (7, figure 1-4) “ON”
ba. Check Switch “CH” Position
bb. Compensating Rheostat Adjust Until

Galvanometer
Needle Indicates
!(CH,,
bc. Check Switch “ON” Position
bd. Booster Pump Operation Check

be. Report to the pilot when the check
list is complete and engines are
ready to start.

b. STARTING ENGINES, WARM-UP, TAKE-OFF,
AND CLIMB. All tank, cross-feed, and engine
valves upen.

Note

To prevent overflowing of inboard tanks
when operating with all tanks full, start and
warm-up all engines from the inboard tanks.

c. NORMAL CRUISE. Use all the fuel in the in-
board tanks first, center tanks second, and outboard
tanks last. (See figure 2-4 for switch positions.) When
the fuel supply in a single tank feeding three engines
is reduced to approximately 200 gallons, fuel from a
full tank is brought into the system under booster
pump pressure. As soon as the fuel gage of the empty-
ing tank reads zero, the tank valve of the empty tank
is closed and its booster pump is turned off.

d. LANDING. For normal landing conditions out-
board tank valves and Nos. 1-2 and 5-6 cross-feed
valves are open, center and inboard tank valves are
closed, and all engine valves are open. If fuel is
available in all tanks, use the take-off configuration.

Revised 1 October 1948
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2-16. STARTING ENGINES.

2-17. When starting engines, a ground observer (a
member of the flight crew or the ground crew) must be
in constant communication with the flight engineer. As
each of the engines is turned over, any observation of
abnormal operation must be reported to the flight en-
gineer immediately. To facilitate warm-up of the alter-
nators and controls, the recommended engine starting
sequence is 4, 5, 6, 3 2, and 1.

PILOTS

a.

b.

PR

—

k.

I

n.

Section Il

ENGINEER

Contact outside observer. Make certain that the
propellers have been pulled through six blades.

Mixture Control Levers

(114, figure 1-4) “IDLE CUT-OFF”
. Throttle Levers 1/4to1/2
(116, figure 1-4) Open

. Engine Cylinder and Anti-icing

Temperature Selector Switch
(14, figure 1-4) Engine No. 4

. Balance Knob Rotate right or left to obtain

zero reading on galvanometer

Nofte

If a zero reading of the galvanometer cannot
be obtained with the balance knob, turn the
slide wire rheostat clockwise until a zero
reading can be obtained with the balance
knob. It is desirable that the slide wire rheo-
stat knob be kept as far counterclockwise as
possible.

Note

Note manifold pressure reading before start-
ing engine.

. Cross-feed Valve Switches “OPEN”
. No. 3 and No. 4 Tank Valve Switches “OPEN”
. No. 3 and No. 4 Booster Pump Switches  “ON”
. No. 4 Engine Fuel Valve Switch “OPEN"
j. No. 4 Engine Fuel Pressure (1, figure 1-4) Check

CAUTION |

The carburetor accelerating pump bypasses
idle cut-off; therefore, do not advance the
throttles.

Clear areas for starting No. 4 engine.

Master Ignition Switch Push On
m. Engine Starter Switch
(54, figure 1-4) “4” Position
Engine “4” Position for 3 to 5 Seconds
Primer Concurrent With No. 4 Starter
Switch Switch
41
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PILOTS ENGINEER

o. No. 4 Engine “BOTH” After Propeller Has
Ignition Switch  Turned Through Three Blades

¢ CAUTION g

1. Keep mixture control in “IDLE CUT-OFF”
until engine is running on prime.

2. If oil pressure does not register 50 psi at
once, stop the engine and investigate.

3. Maximum continuous cranking is ONE
MINUTE; then allow the starter to cool a
MINIMUM OF THREE MINUTES.

p- No. 4 Mixture Control Lever “AUTO-RICH”
Note

If the engine stops running after the mitxure
control lever has been moved to the “AUTO-
RICH” position, return the lever to “IDLE
CUT-OFF” and recrank. If the engine does
not start in a reasonable length of time, stop
cranking and repeat the procedure, starting
with prime.

g. No. 4 Throttle Lever Set to Obtain 1000 rpm
Note

Do not set throttle for 1000 rpm until oil
smoke clears out.

. Repeat the above procedure for starting engines
No. 5,6, 3, 2, and 1.
s. No. 3 and No. 4 Booster Pump Switches “OFF”

i

Note

Idling speed for engines No. 1, 2, and 6 is 600
rpm; but in order to gain the proper alterna-
tor output, engines No. 3, 4, and 5 must be
idled at 1000 rpm. For ground operation of
the flaps, alternator-equipped engines must be
idled at 1200 rpm.

Note

See paragraph 3-1 for instructions on combat-
ing engine fires.
2-18. ENGINE WARM-UP.

2-19. The follocwing procedure will be used to warm
up the engines:

PILOTS ENGINEER

§ CAUTION |

Do not exceed 1000 rpm until the oil tempera-
ture reaches 40°C. Make all ground operations
with the mixture controls in the “AUTO-
RICH” position. ;

42 RESTRICTED Revised 1 October 1948



RESTRICTED
AN O1-5EUA-1

PILOTS

2-20. ENGINE GROUND TEST.

2-21. To reduce engine ground test time, the following
procedure calls for propeller checks to be inade on all
six engines at once, and for fan speed, heat and anti-
ice, and magneto checks to be made on symmetrical
pairs of engines. Power checks which include turbo-
supercharger, carburetor preheat, and cabin pressuriza-
tion checks, are made individually.

PILOTS

Rewvised 1 October 1948

Section 11
Paragraphs 2-20 to 2-21

ENGINEER

a. Make the ignition safety check at 1000 rpm as
follows: Switch the No. 4 ignition from “BOTH”
to “L” and then to the detent position between
“L” and “R”; then switch from the detent posi-
tion to “R” and back to the detent position. Final-
ly switch the ignition from the detent position
to “OFF” momentarily, and back to “BOTH.”

Note

A slight drop-off of engine rpm on each single
magneto position and complete cutting out of
the engine at the “OFF” position indicate
proper connection of the ignition leads.

b. Engine No. 4 Throttle Set to Obtain
Lever 1000 rpm

c. Voltage and Frequency '
Selector Switch (37, figure 1-4) “4” Position

d. No. 4 Exciter Control Relay Momentarily
Switch (26, figure 1-4) “ON”

e. No. 4 Voltage Control
Knob (38, figure 1-4)

Adjust Until Voltmeter
(31, figure 1-4) Indi-
«ates 205 Volts

f. No. 4 Frequency Control Adjust Until Frequency
Knob (29, figure 1-4) Meter (28, figure 1-4)
Indicates 400 Cycles

g. External Power Supply Switch “OFF”
h. No. 4 Alternator Breaker

Switch (33, figure 1-4) “CLOSE”
i. External Power Supply Unplug
j.- No. 3 and No. 5 Exciter Momentarily

Control Relay Switches “ON”

Note

Placing the exciter control relay switches in
the “ON” position allows the alternators time
to warm up.

ENGINEER
a. Engine Oil Temperature
Gage (9, figure 1-4) 40°C

Do not attempt to accomplish any ground
tests until oil temperature is 40°C or above.
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PILOTS

a. With throttles set to obtain 1300
rpm, Propeller Reverse Selector

Switches (43, figure 1-3) “READY”
b. Propeller Reverse Pitch Switch

(52, figure 1-3) Push
c. Propeller Reverse

Selector Switches “SAFE”

Note

When the engineer runs up the No. 4 engine,
check the manifold pressure gage (16, figure
1-3) against the flight engineer’s No. 4 mani-
fold pressure gage.

44 RESTRICTED

ENGINEER

b. Throttle Levers—
All Engines

Set to Obtain
1300 rpm

c. Observe engine tachometers and report eratic ac-
tion.

. Note

The increase in engine rpm will be very small
as the propellers pass through flat pitch into
reverse, since the pitch change action is very
fast.

Set to Obtain
1600 rpm

“DEC. RPM” Until Engine
Speed Drops to 1400 rpm

d. Throttle Levers—
All Engines

e. Propeller Selector
Switches

“INC. RPM” Until Engine
Speed Increases to 1500 rpm

f. Propeller Selector
Switches

g. Propeller Selector

Switches “AUTO”
Note
Engine speed should return to 1600 rpm.
h. Propeller Feather
Switches “FEATHER”

% CAUTION %

Do not leave the propeller feather switches
in “FEATHER” longer than 1/4 of a second.

i. Propeller Feather

Switches
i CAUTION g

Do not allow the propellers to feather fully
while the engines are operating.

“NORMAL”

Decrease Until Master Tacho-
meter Indicates 1400 rpm

1400 rpm

Increase Until Master Tacho-
meter Indicates 2700 rpm.

1600 rpm

j. Master Motor
Speed Control

k. Engine Tachometers

1. Master Motor
Speed Control

m. Engine Tachometers

n. Throttle Levers—Two
Symnetrical Pairs of Engines

o. Throttle Levers—One
Symmetrical Pair of Engines

Retard to Idle
Increase Power
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PILOTS ENGINEER

Note

Increase the power on a symmetrical pair of
engines until the manifold pressure is equal to
the field barometric pressure, or is the same
as was indicated on the manifold pressure
gages before the engines were started.

p. Fan Speed Control
Switches “HIGH RPM”

Note

Check torque pressure and pm drop (Ap-
proximately 100 rpm). Normal torque pres-
sure drop is 15 to 25 psi.

q. Fan Speed Control
Switches “LOW RPM”

Note

Check torque pressure and rpm increase.

r. Engine Cylinder and Anti-icing On Engine
Temperature Selector Switch Being Tested

Note

Place the temperature selector switch on the
number of the engine being tested so that the
temperature indicator will indicate cabin heat
and anti-icing air temperatures.

s. Balance Knob r(; Galvanometer Needle
t. Cabin Heat or Anti-ice
Switch—Engine Being Tested “ON”
Note ‘

Note temperature rise on temperature indi-

cator.
z CAUTION §

Do not exceed a temperature rise of 50°C
above the ambient air temperature.

u. Cabin Heat or Anti-ice Switch “OFF”
Note ;
Note temperature decrease on temperature |
indicator. |
v. Ignition Switch St

Note

On single magneto operation normal engine
drop-off is 60 to 80 rpm. Maximum permis-
sible is 100 rpm. Norma! torque pressure drop
is 10 to 15 psi.

w. Ignition Switch To Detent Between |
IIL” and KCR))
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PILOTS ENGINEER
Note

Engine will come back to speed since the
detent position is another “BOTH” position.

x. Ignition Switch Detent Position to “R”
y. Ignition Switch “R” to “BOTH”
z. Throttle Lever— Full Open—Check rpm,
One Engine M.P., Torque, and Fuel
Flow Indication
aa. Carburetor Preheat Switches “ON”
Note

Check M.P. rise (approximately 3 to 4 inches).
ab. Carburetor Preheat Switches “OFF”
Note
Check M.P. drop.
ac. Engine Supercharger Switch “R. ONLY”
Note
Check M.P. rise (approximately 3 to 4 inches).
ad. Engine Supercharger Switch “BOTH”
Note
Check M.P. drop.

ae. Throttle Lever Return to Idle
Note
Repeat steps z through ae for checks on other
engines.
af. Turbosupercharger
Boost Selector Lever “10” Position
ag. Cabin Pressure Wing
Shut-off Valve Switch “L. WING ON”
ah. Throttle Lever—Engine No. 1 Full Open

COPP PP PP PP PP
; CAUTION §

Do not exceed 52.0 inches M.P.
Note

Check cabin pressure airflow on the cabin
airflow indicator (19, figure 1-4).

ai. Cabin Pressure Wing
Shut-off Valve Switch YORE"

Note

Check decrease of airflow.

aj. Throttle Lever Return to Idle
ak. Cabin Pressure Wing

Shut-off Valve Switch “R. WING ON”
al. Throttle Lever—Engine No. 6 Full Open
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ENGINEER

CAUTION |

Do not exceed 52.0 inches M.P.

Note

Check cabin pressure airflow.

am. Cabin Pressure Wing
Shut-off Valve Switch “OFF”

Note

Check decrease of airflow.

an. Throttle Lever Return to Idle
ao. Turbosupercharger
Boost Selector Lever “O” Position
ap. Throttle Lever—One Engine Full Open
aq. Turbosupercharger
Boost Selector Lever “7” Position
Note

Adjust turbosupercharger calibration poten-
tiometer knob to obtain 52.0 inches M.P

ar. Turbosupercharger
Boost Selector Lever “O” Position

as. Throttle Lever Return to Idle

Note

Repeat steps ap through as for power check
on other engines.

at. Voltage and Frequenc~

Selector Switch “5” Position
au. No. 5 Voltage Adjust Until Voltmeter
Control Knob Indicates 205 Volts
av. No. 5 Frequency Adjust Until Synchronizing
Control Knob Lamps (24, figure 1-4) are

Blinking Slowly
aw. No. 5 Alternator ~ “CLOSE” When Synchron-
Breaker Switch izing Lamps are Dark :
Note

When the alternator breaker closes, the alter-
nator breaker indicator lamp (34, figure 1-4)
will go out. '

ax. Repeat steps at through aw for
No. 3 alternator.
ay. Kilowatt-kilovar Selector
Switches (39, figure 1-4) “KWATTS” Position
Note

Equalize the readings between all alternators
by use of the frequency control knobs.
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Paragraphs 2-22 fo 2-27 AN O1-5EUA-1
PILOTS ENGINEER
az. Kilowatt-kilovar
Selector Switches “KVARS” Position
Note

2-22. TAXIING INSTRUCTIONS.

2-23. When taxiing prior to take-off, the control sur-
faces ‘must be locked. Brake applications should be
light to prevent skidding of the tires. When taxiing
after landing shut down one or two symmetrical pairs
of outboard engines. :

2-24. Directional control while taxiing is accomplished
hydraulically through use of the steering wheel; how-
ever, under certain conditions, it will be necessary to
supplement hydraulic steering with differential brak-
ing or differential throttling.

2-25. The airplane must be in motion before executing
turns; use the largest turning radius possible to min-
iinize tire wear and landing gear stresses. Make alter-
nate right and left turns, when practical, to equalize
tire wear. For minimum turning radius, refer to figure
2-5. Unnecessary minimum-turning-radius taxi turns
are prohipited to prevent scrubbing abrasions of the
tires. A runway width of 300 feet is adequate for exe-
cuting normal turns. Stop the airplane after a short
roll with the nose wheel in line with the fuselage cen-
ter line; this will reduce nose wheel stresses at the
start of take-off.

PILOTS

a. Steering Control Switch

(38, figure 1-3) “ON”
b. Parking Brake Lever SOFEE”
c. Bomb Bay Door Control Switches

(33, figure 1-3) “CLOSE”
d. Turret Master “OFF—-Check With

Switches All Gunners

e. Taxi into the take-off position

2-26. BEFORE TAKE-OFF.
2-27. Make the following checks before take-off:
PILOTS
a. Parking Brake Lever “ON”

Equalize the readings between all alternators
by use of the voltage control knobs.

ba. Repeat steps ay and az until complete equal-
ization of the alternators is assured.

bb. Kilowatt-kilovar
Switches (39, figure 1-4) “KWATTS” Position

bc. Report to the pilot that the engines are OK.

ENGINEER
a. Brake and Steering Check and Report
Hydraulic Pressures to Pilot
b. Brake and Steering Check During
Hydraulic Pressures Taxi
ENGINEER
a. Engines Report to Pilot Engines Idling
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WING— TURNING RIGHT 4 NOSE — LEFT —
TIP POINT MAIN GEAR MAIN
PATH GEAR PATH GEAR
PATH PATH

—

~ *Minimum runway width recommended for 180° turn is 200 feet.

Figure 2-5. Minimum Turning Radius

PILOTS

ENGINEER
Note

Do not allow engines No. 3, 4, and 5 to idle
below 1000 rpm.

b. Autopilot Controls (37, figure 1-3) “OFF” b. Mixture Control Levers “AUTO-RICH”
c. Surface Controls Unlocked c. All Booster Pump Switches v
Note (83, figure 1-4) ON
Check control movement in coordination with
a visual check made by the aft lower gunners.
d. Trim Tabs (45, 49, and : ' d. All Fuel Valve Switches “OPEN”
53, figure 1-3) Set as Required
e. Flaps Extend e. Propeller Selector Switches “AUTO”
Note
Extend flaps 20 degrees for take-off. Check
with lower aft gunners for equal extension of
the flaps.
f. Gyros Set and Uncage f. Master Tachometer 2700 rpm
g. Contact engineer for take-off configuration. g. Fan Speed Control Switches “LOW RPM”
h. Warn crew of take-off. h. Engine Supercharger Switches “BOTH”
i. Kilowatt-kilovars Check
Note j. Turbesupercharger Boost Selector ;
Refer to “Take:off, Climb, and Landing Lever “7” Position
Chart,” Appendix I, for take-off performance. k. Air Plugs Full Open’
1. Intercooler Shutter
- Control Switches “AUTO”
m. Cabin Pressure Wing
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Paragraphs 2-28 to 2-29

PILOTS

2-28. TAKE-OFF.

2-29. The following steps will be accomplished during

take-off:
PILOTS
a. Throttle Levers Set to Obtain 30 inches M.P.
b. Parking Brake Lever “OFF”
Note

To minimize manifold pressure surge during
take-offs at high gross weights, it is recom-
mended that full take-off manifold pressure be
obtained before releasing the parking brakes.

Advance to Take-off
Manifold Pressure

c. Throttle Levers

Note

Use nose wheel steering until the airplane

reaches a speed of 60 mph IAS when the rud-

der becomes effective.
d. Airplane Attitude Nose High
Note

Hold the airplane in a nose-high attitude until
airborne.
e. Landing Gear Control Switch “RETRACT”
Note

When the landing gear is completely re-
tracted, place the landing gear control switch
in the “OFF” position.

f. Brake Pump Switch “OFF”"
g. Flap Control Switch Retract Flaps 10 Degrees

‘ WARNING I

Do not retract the flaps 10 degrees until a
speed of 130 mph IAS has been attained.

h. Flap Control Switch

Retract Flaps 10 Degrees

50 ' RESTRICTED

RESTRICTED
AN O1-5EUA-1

ENGINEER

Shut-off Valve Switch “OFF”
n. Cabin Heat and Anti-ice Switches “OFF”
o. Carburetor Preheat Switches “OFF”
p. Engine Cylinder and Anti-icing

Temperatures Check
q. Brake and Steering Check and Report

Hydraulic Pressures to Pilot

r. Report take-off configuration to the pilot.

ENGINEER

a. Nose Wheel Steering
Hydraulic Pressure
Gage (109, figure 1-4)

Check for Zero
When Airborne

b. Landing Gear
Hydraulic Pressure
Gage (111, figure 1-4)

Check During
Retraction of
Landing Gear
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AN O1-5EUA-1 Paragraphs 2-30 to 2-49
PILOTS ENGINEER
WARNING
Do not fully retract the flaps until a speed of
140 mph IAS has been attained.
2-30. ENGINE FAILURE DURING TAKE-OFF. (Re-
fer to paragraph 3-10.)
2-31. CLIMB.
2-32. The following operations will be performed dur-
ing climb:
PILOTS ENGINEER

a. Climbing Air Speeds—Refer to “Take-off, Climb,
and Landing Chart,” Appendix I

2-33. DURING FLIGHT.

2-34 Refer to the flight operation instruction charts,
Appendix I, for information concerning effects of
changes in gross weight, external resistance, and en-
gine operation data. .

2-35 STABILITY AND CONTROL.

2-36. Stability and control for any given trim condi-
tion is normal.

2-37. Extension and retraction of the landing gear
induces a mild change in longitudinal trim of the air-
plane. The sweepback of the wing causes the flap
movement to exercise a great effect on the longitudinal
stability. The resultant effect of the flap movement can
be reduced by operating the flaps in increments of 10
degrees.

2-38. TURBOSUPERCHARGER CONTROL

2-39. At high altitudes turbo operation is limited by a
closed waste gate, maximum permissible turbo speed,
and in some cases by compression surge. The appro-
priate turbo operation is indicated for each flight con-
dition in the charts of Appendix I. Dual 'operation of
the turbos is preferable when possible, because it im-
poses less back pressure on the engine than does single
turbo operation.

WW
i CAUTION ¢
)

Single turbo operation must never be used
with the manifold pressure above 37.0 inches.

2-40. INTERCOOLER SHUTTER CONTROL.

2-41. Place the intercooler shutter control switches in
the “AUTO” position.

2-42. CARBURETOR PREHEAT CONTROL.
2-43. Use carburetor preheating as required.

Revised 1 October 1948

a. Engine Cylinder, Anti-icing,
and Constant Speed Drive
Oil Temperatures

b. Fan Speed
Control

Periodic Checks

Refer to the flight operation
instruction charts, Appendix L

2-44. ENGINE AIR PLUG CONTROL.

2-45. Use the engine air plug control switches to main-
tain the desired cylinder head temperatures. For max-
imum range and for optimum heating and anti-icing,
the cylinder head temperatures should be kept as near
the maximum operating limit as possible.

2-46. COOLING FAN CONTROL.

2-47. Use the low ratio (“LOW RPM” position) of the
fan drive when possible, because the high ratio
(“HIGH RPM” position) absorbs more of the engine
power. Adequate engine cooling should be obtained
with low ratio under standard temperature conditions.
High ratio fan drive should only be required at very
high altitudes with normal rated power.

WARNING

Because of structural limitations of the fan,
high' ratio must not be used below 13,500
feet-altitude. Bewteen 13,500 and 20,000 feet
the high ratio may be used when engine
speeds-are below 2200 rpm. Either drive ratio
may be used above 20,000 feet.

2-48. ENGINE CYLINDER, ANTI-ICING, AND
CONSTANT SPEED DRIVE OIL TEMPERA-
TURE INDICATOR.

2-49. Check engine cylinder, anti-icing air, and con-
stant speed drive oil temperatures periodically. If dur-
ing a long period of operation a galvanometer reading
of zero cannot be obtained with the slide wire rheo-
stat in the full clockwise position, the flashlight bat-
teries in the upper corners of the potentiometer panel
should be replaced.
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Paragrophs 2-50 to 2-67

§ CAUTION

Berore replacing batteries turn the slide wire
rheostat fully counterclockwise.

2-50. ALTERNATOR CONTROL.

2-51. Equality of kilowatt and kilovar output between
each alternator operating in parallel must be main-
tained. Should any alternator indicate excessive kilovar
or kilowatt output, it will overheat.

| WARNING !

Continued overheating of an alternator, as in-
dicated by unbalanced kilovar or kilowatt
output, will damage the alternator.

2-52. Maintain kilowatt output by adjusting the fre-
quency knob. The voltage control knob should be used
to equalize kilovar output between alternators.

2-53. WARNING HORN.

2-54. During ascent the warning horn will sound
intermittently at two different altitudes. The first
sounding will indicate the airplane to be at a pressure
altitude of 10,250 feet, and the cabin pressurization
system must be activated or oxygen must be used. The
second sounding of the horn at 40,500 feet indicates
the cabin air pressure to be in excess of 8,000 feet and
oxygen must be used above this altitude. A push-but-
ton type shut-off switch (48, figure 1-3), located on the
pilots’ pedestal, is provided to interrupt the sound of
the horn during pressure altitude warnings. Because of
the arrangement of the electrical circuits, the landing
gear indicator lamps wili glow each time the button is
depressed, indicating nothing more than a completed
circuit to the lamps.

2-55. CABIN VENTILATION.

2-56. When the cabin ventilation system is being used,
the ram effect of the air entering the cabins will cause a
pressurized condition to exist in both the forward and
aft cabin. It is recommended that during such condi-
tions the communication tube be kept open at both
ends and that the flight engineer keep the pressure be-
tween the atmosphere and the cabins equalized by
operating the cabin pressure dump valve control knob
located on the flight engineer’s floor.

I WARNING l

The pressure built up by the ram air is suffic-
ient to prevent escape hatches from being
opened during an emergency.

5% RESTRICTED
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2-57. STALLS.
2-58. The following stalling speed chart is indicated
air speed and does not contain corrections for position
and instrument error.

STALLING SPEEDS

(Power Off and Gear Down)

GROSS WEIGHT  FLAP POSITION IAS
140,000 Pounds 30 Degrees 755
200,000 Pounds 30 Degrees 90.2
278,000 Pounds 30 Degrees 106.2
325,000 Pounds 30 Degrees 115.0
140,000 Pounds 20 Degrees 79
200,000 Pounds 20 Degrees 94
278,000 Pounds 26 Degrees 111,
325,000 Pounds 20 Degrees 120
140,000 Pounds 0 Degrees 89
200,000 Pounds 0 Degrees 106
278,000 Pounds 0 Degrees 125
325,000 Pounds 0 Degrees 135

2-59. The airplane is not normally intended to be sub-
jected to stalied flight. Tail shake stall warnings are
mild with wing flaps retracted, and moderate with
wing flaps fully extended. Nose-down pitch at stall is
mild with wing flaps retracted, and moderate with
wing flaps fully extended. A mild tendency to roll at
stall is present concurrent with the nose-down pitch.
Technique required for entry and recovery from the
stall is orthodox. Power-on stall information will be
furnished when available.

2-60. SPINS.

-2-61. Spins are prohibited. In event of a spin, use con-

ventional methods of recovery.

2-62. DIVING CHARACTERISTICS.

2-63. The airplane is capable of performing normal
dives up to air speeds within the allowable limits
(paragraph 2-2, step f) for all allowable cg locations.
Because of the high stability of the airplane, dives and
dive recoveries are normal and are executed with ele-
vator control forces periodically trimmed out as
required.

2-64. APPROACH.

2-65. NORMAL TRAFFIC PATTERN BANK.

2-66. In executing steep turns, because of the high
stability of the airplane, considerable iongitudinal re-
trimming will be found necessary during the entry and
exit periods of the turns in maintaining constant air
speed and nominal elevator control forces.

2-67. The following checks and control settings will be
made during the approach:
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REVERSE
PROPELLERS

Figure 2-6. Traffic Pattern

PILOTS
a. Traffic Pattern See figure 2-6
b. Landing Gross Weight and Balance Check
c. Command Set “ON”
d. Interphone Control “MIXED

Panel Selector SIGNALS AND
Switch COMMAND”

e. Brake Pump Switch “ON”

f. Landing Gear Control Switch “EXTEND”

WARNING

Do not lower the landing gear at speeds in
excess of 155 mph IAS.

g. Propeller Reverse

LANDING
GEAR
DOWN

20°
WING FLAP
2550 R.P.M.

ENGINEER

a. Electrical System Check
b. Brake Hydraulic Check and
Pressure Gage Advise Pilot
Engine Valve Switches “OPEN"’;
Cross-feed Valve Switches
“OPEN"; Tank Valve Switches
“OPEN” (All Tanks Containing

c. Fuel System
Controls

Fuel)
d. Booster Pump “ON” in Tanks
Switches Being Used
e. Fan Speed Control
Switches “LOW RPM”

f. Landing Gear Hydraulic Check During Exten-
Pressure Gage sion of Landing Gear

g. Propeller Selector

Selector Switches “SAFE” Switches “AUTO”
h. Turbosupercharger Boost h. Engine Supercharger .

Selector Lever (54, figure 1-3) As Required Switches “BOTH”
i. Master Motor Speed Control Set for i. Mixture Control

(51, figure 1-3) 2550 rpm Levers “AUTO-RICH”
j. Throttle Lever As Required to Maintain 125

Settings Per Cent of Stalling Speeds
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Paragraphs 2-68 to 2-72 AN O1-5EUA-1
PILOTS
k. Flap Control - : Extend Flaps
Switch g7 to 20 Degrees

| WARNING !

Do not extend the flaps 20 degrees at speeds
in excess of 160 mph IAS.
l. Trim Tabs As Required

m. Contact engineer for approach configuration.
2-68. FINAL APPROACH.

2-69. Make the following settings for final approach:

PILOTS
a. Master Motor Speed Set for
Control 2700 rpm
b. Turbosupercharger -
Boost Selector Lever “7” Position
c. Flap Control Extend Flaps
Switch to 30 Degrees
Note

Lift with a 30-degree flap setting is sufficient
to allow a very steep landing approach with
power off; however, the normal approach pro-
cedure is made with power on, to prevent
overcooling of the engines, and with a nomi-
nal steep glide path.

2-70. LANDING.

2-71. NORMAL LANDING.

2-72. Establish the same nose-high attitude for landing
as was used for take-off. During the landing flare it is
recommended that the engines be throttled. After the
airplane touches the ground, allow it to rock forward
until the nose wheel contacts the runway before push-

DO NOT EXTEND
FLAPS INEXCESS
OF IBBMPH IAS

SN \\\\i&\& S
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AN OI1-5EUA-1 Paragraph 2-73

ing the propeller reverse pitch switch. Reverse all pro-
pellers and apply power as required to avoid using
brakes. Near the end of the landing roll use light brake
applications to stop the airplane.

PILOTS ENGINEER
a. Propeller Reverse a. Nose Wheel Steering Check After
Selector Switches “READY” Hydraulic Pressure Gage Ground Contact
<
E CAUTION 3
[EVVVIVVIVIII ]

To guard agaiﬁst inadvertent pitch reversal,

do not move the propeller reverse selector

switches to “READY” prior to ground con-

e ALLOW Noss_chdEElV &( >
TO CONTACT RUNWA 8

b. P ller R

s el i giE BEFORE REVERSING PROPS

OR APPLYING THE BRAKES

Note

Use the nose wheel steering for directional
control during reverse pitch landings. When
reverse pitch is used, destructive buffeting of
control surfaces may occur at approximately
50 mph IAS. Pushing the control colmun for-
ward and locking the controls prior to this
speed is recommended.

2-73. As the airplane nears the stopping point, decrease
power to avoid rolling backward and causing tail dam-
age. Move the propeller reverse selector switches to
“SAFE.” After stopping the airplane, retract the flaps.

WHEN PROPS ARE REVERSED DURING
LANDING, POWER SHOULD BE DECREASED
AS THE STOPPING POINT IS REACGHED

TO AVOID ROLLING BACKWARDS

P
e
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Section I
Paragraphs 2-74 to 2-82

2-74. MINIMUM RUN LANDINGS.

2-75. Use the same procedure as that used in normal
landing, except use brakes on more of the landing roll.

Crorssrsrsrrn)
z CAUTION |

Since the airplane has a very light and respon-
sive brake system and is equipped with four-
wheel main gears, extra care must be used to
avoid skidding the rear wheels. An observer
should be stationed at each lower aft sighting
station to detect skidding during braking.

2-76. CROSS-WIND LANDINGS.

2-77. Correction for drift while landing in light-to-
moderate cross-winds should be made by the sideslip or
wing-low methods, which allow continuous alignment
of the airplane with the runway center line.

2-78. WAVE-OFF.

2-79. In the event of a wave-off, increase power to full
take-off power, retract the landing gear, and simul-
taneously retract the flaps to 20 degrees. Maintaining
the same air speed as used during the initial approach,
complete the retraction of the flaps in the normal
manner.

2-80. EMERGENCY LANDINGS. (Refer to section
IIL)

2-81. STOPPING ENGINES.
2-82. Perform the following when stopping engines:

PILOTS
a. Parking Brake Lever “ON”
b. Steering Control Switch “OFF”
c. Surface Controls Lock
d. Radio Equipment Off
e. Electronic Equipment Off

56 RESTRICTED
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ENGINEER
a. Brake Hydraulic
Pressure Gage Check
b. Air Plug Control “OPEN” Until
Switches Air Plugs Are
Fully Open
c. Throttle Idle Until Cylinder Head Temp-
Levers eratures Reach 170°C or Less

d. Dilute oil, if necessary, according to instructions

given in paragraph 5-15.
e. Master Tachometer 2700 rpm
f. Master Motor Switch “OrE

8. Advance throttle levers to approximately 1100
rpm to clear cylinders.

h. Booster Pump Switches “OFF”
i. Alternator Breaker Switches “OPEN”
j. Exciter Control Relay Switches “OFF”

§ CAUTION %

Before stopping an engine equipped with an
alternator, trip the corresponding alternator
breaker and exciter control relay.

k. Mixture Control Levers “IDLE CUT-OFF”
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L

ENGINEER

§ CAUTION §

Do not open the throttles after moving the
mixture controls to “IDLE CUT-OFF” while
the engires are running, because fuel will by-
pass the cut-off.

Individual Ignition “OFF” After Propellers
Switches Have Stopped Turning

m. Master Ignition
Switch Pull Off

Figure 2-7. Installation of Main Landing Gear

Safety Lock

Revised 1 October 1948
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Figure 2-8. Installation of Nose Landing Gear
Safety Lock
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Paragraphs 2-83 to 2-84 AN OI1-5EUA-1

2-83. BEFORE LEAVING THE AIRPLANE.
2-84. Check and accomplish the following before leav-
ing the airplane:

PILOTS ENGINEER
a. All Control Switches Properly Positioned a. External Power Supply Plug In
Note

Plug in the external power supply in accord-
ance with instructions given in paragraph
2-10, steps j through n.

b. Visual inspection of the interior and equipment b. Tank, Engine, and No. 3 and No. 4
for proper condition and stowage. Cross-feed Valve Switches “CLOSE”
c. No. 1-2 and 5-6 Cross-feed
Valve Switches “OPEN”
d. Air Plug “CLOSE” Until Cylinder Head
Control Switches ~ Temperatures Have Dropped
Sufficiently
e. Intercooler Shutter
Control Switches “CLOSE
f. External Power Supply Switch SQEET
g. External Power Supply Unplug

h. Visual inspection of all controls and equipment in
the flight compartment for proper positioning,
condition, or stowage.

i. Battery Switch “OFE”
j. Chocks In Place
k. Pitot Mast Covers On
1. All Doors Closed
m. Landing Gear Ground Locks

(figures 2-7 and 2-8) In Place
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Section Il
Paragraphs 3-13 to 3-14

. Alarm Bell \

Warning Horn (2)

First Aid Kit (7)

Fire Extinguishers (4)

Axe (2)

Pyrotechnic Pistol & Flares
*in Firing Positions)

Life Raft (3)

Knife (2)

Battle Splint & Dressing Kit
10. Blood Plasma Kit

11. Parachute Static Line

12. Life.Raft Release Handle (2)
13. Emergency Radio

\ 14. Ditching Jackets (11) )

—

VEN CcUAWN

Figure 3-2. Miscellaneous Emergency Equipment

c. Propeller Feather Switch—"FEATHER.”
Note

If propellers No. 1, 2, or 3 are feathered,
slight windmilling in reverse will occur upon
completion of the feathering cycle. To remedy
this condition, place the propeller selector
switch of the affected propeller in “FIXED
PITCH” and return the feather switch to
“NORMAL.” Then joggle the selector switch
in the “INC. RPM” position until the wind-
milling has ceased. After the windmilling has

ceased, allow the selector switch to remain in
the “FIXED PITCH” position.

d. Mixture Control Lever—“IDLE CUT-OFF,” si-
multaneously with feather.

e. Engine Fuel Valve Switch—"“CLOSE.”

WARNING

Do not, without forethought, close other
fuel valves or shut off fuel booster pumps,
since other engines may be dependent on
their position or operation.

Revised 1 October 1948

f. Engine Oil Shut-off Valve Control Switch—
TCLOSE.”

g. Ignition Switch—"OFF.”

3-13. OPERATION (PARTIAL POWER FAILURE).

3-14. Refer to “Flight Operation Instruction Chart,”
Appendix I, for cruising data with one or more en-
gines inoperative. When landing with two or more
inoperative engines, know the landing gross weight
and cg location and maintain 125 per cent of stalling
speed in the landing approach pattern. Initiate final
approach higher and use a steeper flight path than is
normally employed during early final approach. Use
20-degree flaps until the possibility of undershooting
has been eliminated; then use full flaps. Because of the
high power output that will be required from the
live engines to overcome landing gear drag, maintain
landing gear in the up position as long as practical
prior to enterting final approach. Utilize the rudder
trim tab as required for directional trim during the
entire landing approach maneuver, and if conditions
permit, full throttle the live engines and simultan-
eously restore rudder surface and trim deflections to
approximately netural just prior to the landing flare.
In the event of wave-off, retract the landing gear and
flaps as rapidly as conditions allow, using rudder trim
as required. Landing gear and flaps may be retracted
simultaneously.
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PROPELLER FAILURES

Section Il
Paragraphs 3-15 to 3-16

Pilots' Escape Hatch (2)

Engineer's Eseape Hatch

Forward Sighting Blister (2)

Catwalk Door (Exit Through Bomb Bay) (2)
Upper Aft Sighting Blister (2)

Forward Entrance-Nose Wheel Well
(Possible But Not Recommended)

Forward Escape Hatch

Lower Aft Sighting Blister (2)

SR B 0O

Aft Entrance Hatch

e ————————>

hel

®

/
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mE) NORMAL BAIL OUT
(Use Nearest Exit)

) GROUND EXIT

Figure 3-3. Bail-out Exits

3-15. PROPELLER FAILURES.

3-16. PROPELLER UNFEATHERING DURING
FLIGHT.

a. Engine Oil Shut-off Valve Control Switch—
“OPEN.”

b. Engine Fuel Valve Switch—"“OPEN.”

c. Propeller Selector Switch (124, figure 1-4)—
“FIXED PITCH.”

d. Propeller Feather Switch—Guard down.

e. Propeller Selector Switch—“INC. RPM,” until
engine turns over 800 to 900 rpm; then return to
“FIXED PITCH.”

£. Ignition Switch—"ON.”

8. Throttle Lever—Advance as required for éngine
start.

h. Mixture Control Lever—“AUTO-RICH.”

Note

Torquemeter indicator (11, figure 1-4) will
indicate a successful engine start.

i. Propeller Selector Switch—"“INC. RPM,” until
1000 rpm; then return to “FIXED PITCH.”

j. Throttle Lever—Advance until M.P. is approx-
imately 25 inches.

k. Propeller Selector Switch—As required to main-
tain 1000 rpm during throttle advance.

} CAUTION

Warm up the engine at 1000 rpm and 25
inches MLP. until engine oil temperature is
40°C.
1. Exciter Control Relay Switch (26, figure 1-4)—
“ON,” while engine is warming up.
m. Propeller Selector Switch—“INC. RPM,” until

- 60 RESTRICTED




RESTRICTED Section IIf
AN O1-5EUA-1 Paragraphs 3-17 to 3-18

FIRST suur OFF \
NALVE OM.
> ULATOR,

VAL

- .v.u—_ﬂﬁ b

| e’

Figure 3-4. Forward Cabin Dump Valve (Under Flight Deck Step)

rplﬂ nearly matches rpm of other engines.
n. Propeller Selector Switch—"AUTO.”
o. Throttle Lever—Advance as required for power

setting.
p. Alternator—Parallel on bus.

3-17. PROPELLER SYNCHRONIZER FAILURE.

WARNING

In the event of a runaway propeller, reduce
rpm by placing the propeller selector switch
in the “DEC. RPM” position. The fast pitch
change rate of 45 degrees per second to the
feather position prohibits the use of the feath-

er switch for this operation.

3-18. To insure the proper propeller blade settings in
case of a wave-off in the event fixed-pitch operation be-
comes necessary because of synchronizer failure, adhere
to the following procedure in a test run before enter-
ing or while in the landing pattern. Make the test run
with full flaps and gear down.

a. Pilot—Maintain 120 to 140 mph IAS, depending
on gross weight, while the engineer performs steps
b, ¢, d; el and L

b. Engineer—Turbosupercharger Boost Selector
Lever (112, figure 1-4)—Position “0O.”

c. Engineer—Throttle Levers—Full-open position.

d. Engineer—Propeller Selector Switches— “INC.
RPM,” until 2500; then return to “FIXED PITCH.”
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TYPICAL DITCHING /Zj// P

Y
POSITION / )

I.//l /
/ ]
0

<

)\

S S a ————-at
PR L T 2y
P
4

(" AIRPLANES USAF. SERIAL NO. 44-92004
THROUGH 44-92017

Pilot (Exit A) Fwd Raft
Copilot (Exit B) Fwd Raft
Navigator (Exit E) Fwd Raft
Radar Operator (Exit E) Fwd Raft

Radio Operator (Exit D) Fwd Raft

Upper Gunner, Fwd Cabin (Exit C) Fwd Raft
Upper Gunner, Fwd Cabin (Exit F) Fwd Raft
Lower Gunner, Aft Cabin (Exit D) Aft Raft
10. Lower Gunner, Aft Cabin (Exit D) Aft Raft
11. Upper Gunner, Aft Cabin (Exit E) Aft Raft
12. Upper Gunner, Aft Cabin (Exit E) Aft Raft
13. Utility, Aft Cabin (Exit F) Aft Raft

14. Utiiity, Aft Cabin (Exit F) Aft Raft

Utility, Aft Cabin (Exit F) Aft Raft

Flight Engineer (Exit D) Fwd Raft

" AIRPLANE U.S.A.F. SERIAL NO. 44-92018 )
AND SUBSEQUENT

1. Pilot (Exit A) Fwd Raft

2. Copilot (Exit B) Fwd Raft

3. Flight Engineer (Exit C) Fwd Raft

4. Navigator (Exit E) Fwd Raft

5. Radar Operator (Exit E) Fwd Raft

6. Radio Operator (Exit D) Fwd Raft

7. UpperGunner, Fwd Cabin (Exit D or E) Fwd Raft
8. Upper Gunner, Fwd Cabin (Exit F) Aft Raft
9. Lower Gunner, Aft Cabin (Exit D) Aft Raft
10. Lower Gunner, Aft Cabin (Exit D) Aft Raft
11. Upper Gunner, Aft Cabin (Exit E) Aft Raft
12. Upper Gunner, Aft Cabin (Exit E) Aft Raft
13. Tail Gunner (Exit F) Aft Raft
14. Utility, Aft Cabin (Exit F) Aft Raft
15. Utility, Aft Cabin (Exit F) Aft Raft

\ 16. Utility, Aft Cabin (Exit D) Fwd Raft |

Figure 3-5. Crash Landing and Ditching Positions and Exits

VONO AN =
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OPERATE
THIS PLUNGERAFTER
PERATING THE
ETRACT OR EXTEND
LAIBDlNG 24

TO EXTEND
LANDING GEAR
HOLD IN THIS
A PLUNGER

Figure 3-8. Main Selector Valve Manual Controls
(In Right Rear of Bomb Bay No. 2)

f. Notify crew just before contact.
3-29. Leave the landing gear in the up position during
ditching and use the lowest possible air speed without
sacrificing control. Head the airplane parallel to uni- : :
form waves or swells. Aim the touchdown along the THERE ARE NO EMERGENCY

swell crest or just after the crest has passed. If the sea METHODS FOR LOWERING THEFLAPS ¥
is irregular and confused, make the heading into the s - s,
wind. '

3-30. ON CONTACT.
a. Pilot—Open left top hatch.
b. Copilot—Open right top hatch.
c. Left forward gunner—Open top hatch.
d. Lower left aft gunner—Open left hatch.
e. Right forward gunner—Open right hatch.

3-31. WING FLAPS.

3-32. Since the three sets of flaps are operated by three
independent electrical systems, except for the inter-
connection at the control switch, no emergency system
for lowering the wing flaps is provided. Should a pair
of flaps fail to travel the required distance, use the flap
control switch to make the flaps move a few degrees
in the reverse direction; then attempt to operate the
flaps to the desired position. If a pair of flaps fails to
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Paragraphs 3-33 to 3-42

move to the down position after use of the above pro-
cedure, extend the other two pairs and land in the nor-
mal manner. Any single pair of flaps reduces the land-
ing speed approximately six miles per hour when fully
extended.

3-33. ELECTRICAL SYSTEM.

3-34. The electrical system employs fuses and circuit
breakers to clear faults automatically. Multi-circuit
feeders of four or three wires per phase are incorpor-
ated in the power distribution system. A multi-circuit
feeder will provide continued service after one of its
conductors has been broken, causing an open circuit.
Fuses are located on each end of the conductors.
Should a conductor break and the two locse ends cause
a short circuit, the fuses at each end will clear, isolat-
ing the fault and permitting continued operation of
the feeder section through the remaining conductors.
Three alternators supply all the power for routine op-
erations. With the exception of the flap actuating
system, all major systems motivated by electrical power
are provided with an alternate means of operation.

Note

In the event of a complete failure of the elec-
trical system, the landing gear should be low-
ered by means of the mechanical extension
method so that the emergency hydraulic sys-
tem will be available for brake applications.

3-35. MANUAL OPERATION OF FUEL AND OIL
SHUT-OFF VALVES.

3-36. In the event of electrical failure or unit mal-
function, the fuel selector valves and the oil shut-off
valves may be manually operated. (See figure 3-6.)
Valves are accessible through the wing crawlways.

3-37. ALTERNATE FUEL QUANTITY INDICATION.

3-38. In the event of a malfunction of the fuel quanti-
ty gages at the flight engineer’s station, fuel quantity
may be read from the wing crawlway on direct read-
ing gages (figure 3-7) located on the spar.

3-39. EMERGENCY LANDING GEAR OPERATION.

} CAUTION :

The main system hydraulic pump operation
_is limited to two minutes out of every ten
. at 3000 psi; therefore, if the landing gear
-does not respond to action of the pilots’ land-
mg gear control switch, return the switch to
 the "OFF” posmon
3-40. MANUAL OPERATION OF MAIN SELECTOR
VALVE. ‘
a. Engineer—Hydraulic Pump Override Switch
(110, figure 1-4)—*“ON.”
b. Crew—Main selector “EXTEND” or “RE-
TRACT” plunger—Hold in desired plunger. ;
c. Crew—Main selector valve master unit plunger—

66 RESTRICTED
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Push in and lockturn, keeping the main selector “EX-
TEND” or “RETRACT” plunger pushed in until the
desired action is completed.

d. Crew—Main selector valve master untxl plunger
—Unlock and release.

e. Engineer—Hydraulic Pump Overnde Switch—
((OFF ”»

Note

It may be possible to extend the tail bumper
by use of the landing gear control switch even
though the main and nose gears do not extend.

3-41. EMERGENCY HYDRAULIC SYSTEM LAND-
ING GEAR EXTENSION. (See figure 3-9.)

a. Emergency Selector Valve—“EXTEND LAND-
ING GEAR.” :

b. Hand Pump—Operate until landing gear is fully
extended and locked.

c. Emergency Selector Valve—“CHARGE BRAKE
ACCUMULATO

3-42. MANUAL EXTENSION OF MAIN LANDING
GEAR.

Figure 3-9. Emergency Hydrauﬁe System
Controls (On Radio Operator’s Floor)

_Revised 1 October 1948
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S

V| SPRING LOADED RS SN | \ e \ | 4‘

- | FLANGE AND o R\ \

VALVE LEVER BE%

g WA . :
LATCH LINK

PIN AND LATCH

®poor ReLEASEC| /
el y TO UNLATCH FAtQm ,
WiSE UNTIL LATCHES o THEN PUSH BACK ON

DISENGAGE

SPRING LOADED FLANGE
AN TO DISCONNECT LINK=-)
PUSH LEVER ”B' TO FULL
DOWN POSITION: p-

PULL PIN“CY FQOM :
LATCH LINK --THEN ENGAGE
HOIST HOOKD"OVER LATCH
RELEASE LEVERE'...TURN
RATCHET TO RAISE 2
- SIDE BRACE-.

Figure 3-10. Manual Extension of Main Landing Gear
(Accessible From Wing Crawlway)
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Paragraphs 3-43 to 3-50

3-43. Operate ‘the emergency controls as shown in
figure 3-10.

} CAUTION :

Before starting the manual extension proced-
ure, make certain that the landing gear con-
trol switch on the pnlots pedestal is in the
“OFF” position.

3-44. MANUAL LATCHING OF MAIN LANDING
GEAR.
a. Push the latch release rod until the latch seats.
b. Disconnect the latch release rod from the latch
plate by pulling out the O-ring pin. - .
3-45. MANUAL EXTENSION OF NOSE LANDING
GEAR. (See figure 3-11.)
a. Release Handle—Pull up approximately 10 inches
to remove cable slack.
b. Release Handle—Pull hard, approximately 50
pounds tension, to unlock nose landing gear; do not
release handle until cable slack is taken up.

3-46. MANUAL LATCHING OF NOSE LANDING
GEAR. (See figure 3-12.) ’
a. Latching Hook—Use to break mspectxon window
on the forward cabin floor.

b. Latchmg Hook—Lower through broken window
and insert in the hollow pivot bolt.

c. Latching Hook—Pull up until latch is locked.
3-47. EMERGENCY BRAKE PRESSURE.

3-48. If the brake low pressure warning lamp (108,
figure 1-4) is lighted and a pressure gage (106, figure

1-4) check indicates low brake pressure, proceed as

follows:

a. Pilot—Brake Pump Switch (39, figure 1-3)—
Q'ON ”

TAKE UP
THE SLACK'

Figure 3-11. Nose Gear Emergency Release
(On Radio Operator’s Floor)
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Figure 3-12. Nose Gear Emergency Latching
(On Radio Operator’s Floor)

b. Engineer—Brake Pump Pressure Override Switch
(107, figure 1-4)—"ON"; hold until pressure is within
range.

Note

Should steps a and b fail to produce pressure,
perform the following as shown on figure 3-9.

" ¢. Crew—Emergency Selector Valve—“"CHARGE

BRAKE ACCUMULATOR.”

" d. Crew—Hand pump—Operate until pressure is
within normal range.

Note

A fully charged accumulator will supply brake
pressure ‘for three full brake applications.

3-49. EMERGENCY CABIN PRESSURE CONTROL.
(See figures 3-1 and 3-4.)

3-50. Should a pressure regulator fail, shut off the

unit and let the other regulator control the pressure

air exit for both cabins. If a single regulator proves

insufficient, the engineer assists the single regulator by

manual operation of the pressure dump valve.

Revised 1 October 1948
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3.51. In case of aft cabin shut-off valve failure, shut
off the pressure by closing the manual shut-off valve
on the forward pressure bulkhead of the aft cabin.

3-52. HEAT AND ANTI-ICING OVERHEATING.

3-53. If an indicator lamp (99, figure 1-4) lights, place
the engine cylinder and anti-icing temperature selector
switch (14, figure 1-4) on the number of the engine
involved and read the duct temperature on the in-
dicator (7, figure 1-4). Should the temperature exceed
180°C in nacelles No. 1, 2, 5, and 6, or 215°C in na-

Revised 1 October 1948
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Section Il
Paragraphs 3-51 to 3-53

celles No. 3 and 4 reduce the temperature. The method
used to reduce this temperature depends upon circum-
stances. Three possible ways of diminishing the tem-
perature are listed as follows:

a. Pilot—If climbing, increase air speed without in-
creasing power.

b. Flight Engineer—Wing Anti-icing Control
Switch (104, figure 1-4)—"OFF”; use switch control-
ling the nacelle involved.

c. Flight Engineer—Reduce the power of the en-
gine in the nacelle indicated.
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Figure 4-4. Pressurizing, Heating, and Ventilating Systems
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(105, figure 1-4).

4-62. CABIN AND TAIL AIR MODULATING
VALVE CONTROL SWITCH. This switch controls
a valve which controls the amount of heated air that
passes through the secondary heat exchanger on its
way to the tail for anti-icing. Therefore, the cabin and
tail air modulating valve control switch (94, figure
1-4) is marked “INC-CAB DEC-TAIL” in one ex-
treme position, indicating that all tail anti-ice heated
air is passing through the secondary heat exchanger
for cabin heating. The other extreme switch position
“DEC-CAB INC-TAIL” indicates tail anti-ice air is
completely bypassing the secondary heat exchanger,
and therefore no heat is provided the cabins other
than that supplied by pressurized air.

4-63. COOLING AIR CONTROL SWITCH. In the
event the pressurization system alone supplies more
heat than is desirable, the secondary heat exchancer
may be used to cool the pressurized air. This is accom-
plished by placing the cooling air control switch (95,
figure 1-4) in the “ON” position and directing cooling
air from the No. 4 nacelle around the tubes of the
secondary heat exchanger. The degree of cooling may
be controlled by use of the cabin and tail air modulat-

-30° to 9T’
200°

NOTE:

Cones of fire do not take
into consideration the fire
interrupters for elevator,
Pilot's enclosure, etc.
s Elevation

Azimuth

h

Section IV
Paragraphs 4-62 to 4-67

ing valve control switch. The cabin heat and tail anti-
icing control switches must be off.

4-64. INDICATORS.

4-65. CABIN HEAT AND ANTI-ICING AIR MAX-
IMUM TEMPERATURE WARNING LAMPS. A
thermoswitch installed in the heating duct just down-
stream of each nacelle dump valve and two fire dectec-
tor thermoswitches installed in the heating ducts be-
tween the dump valve and the heat exchangers are
connected to corresponding warning lamps (99, figure
1-4) at the flight engineer’s station. When the thermo-
switch downstream of the dump valve is subjected to
temperatures in excess of 215°C for tail air and 180°C
for wing air, the corresponding warning lamp will
light. The lamp will also light when the corresponding
fire detector thermoswitches are subjected to tempera-
tures in excess of 427°C.

4-66. ENGINE CYLINDER AND ANTI-ICING TEM-
PERATURE INDICATOR. Installed in the heating
duct adjacent to the thermoswitch is a thermocouple
which is connected to the temperature indicator (7,
figure 1-4). (See paragraph 1-150.)

4-67. CABIN AND TAIL AIR MODULATING

Figure 4-5. Fields of Fire

Revised 1. October 1948
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Paragraphs 4-68 to 4-76

35S

Gunner's Control Panel}
Interphone Control
3. Oxygen Controls

Figure 4-6. Typical Forward Sighting Station

VALVE INDICATOR LAMP. This lamp (93, figure
1-4) glows when the valve has reached either of its
extreme travel limits.

4-68. PITOT-STATIC HEATERS.

4-69. Pitot heat is controlled by two “ON-OFF”
switches (100, figure 1-4) located on the flight engi-
neer’s control panel.

4-70. PROPELLER ANTI-ICING.

4-71. Anti-icing of the propeller blades is accomplished
by conducting heated air from the shrouds surrounding
the exhaust manifolds through the hollow steel blades.
A single propeller anti-ice “ON-OFF” switch (101, fig-
ure 1-4) controls two electrically actuated valves in
each engine. The valves are located in the exhaust cool-
ing air exit ducts at the spinner fairings. They may be
positioned for anti-icing or for dumping the air over-
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board.

4-72. GUNNERY EQUIPMENT.
(See figure 4-5.)

4-73. GENERAL.

4-74. The airplane is equipped with eight remote-con-
trolled gun turrets, six of which are retractable. Two
are located on the forward top side of the fuselage,
two on the aft top side, and two on the aft bottom side.
The nose and tail turrets are nonretractable. Two 20-
mm cannon are installed in each turret. Each turret
except the tail turret has a remote sighting. station;
the tail turret is controlled by radar with operating
controls located at the radio operator’s station. Three of
the remote sighting stations are located in the for-
ward cabin (figure 4-6 and 4-10) and four in the aft
cabin (figures 4-7 and 4-8). All sighting stations except
the nose sighting station are equipped with identical
control panels (figure 4-9) for turret operation.

4-75. NORMAL TURRET CONTROLS.

4-76. MASTER CONTROL SWITCH. A five-position
master switch on each retractable turret control panel
controls the turret control circuits. The five ‘positions
on the switch are “OFF,” “WARM UP,” “STAND
BY,” “DOOR OPEN,” and “OPERATION.” The
“WARM UP” position completes the circuit to the
gun heaters in the turrets. When the master switch is
in the “STAND BY” position, d-c control voltage is
supplied to the turret control circuits. The “DOOR

1. Gunner's Control Panel
2. Interphone Control
1 3. Oxygen Controls

Figure 4-7. Typical Upper Aft Sighting Station

Revised 1 October 1948



RESTRICTED
AN O1-5EUA-1

4
Wy

Sy L)

3

{
3 )
:

(o
2ovhy

Gunner's Control Panel
2. Interphone Control
3. Oxygen Controls

Figure 4-8. Typical Lower Aft Sighting Station

OPEN” position completes the circuit to the turret
door motor, opening the turret doors. Placing the
master switch in the “OPERATION” position extends
the turret.

4-77. SAFE-FIRE SWITCH. Moving the safe-fire
switch from the “SAFE” position to “FIRE” sets up
the gun charging circuit.

4-78. HANDSET CONTROL KNOBS. The handset
unit in each control panel is equipped with knobs to
incorporate corrections in the computer on the gun
sights for air speed, altitude, and temperature varia-
tions.

4-79. INDICATORS.

4-80. TURRET-OUT LAMP. This indicator lamp
glows when the turret is fully extended and ready for
operation. '
4-81. DOOR-CLOSED LAMP. When the turret is re-
tracted and the doors are closed, this indicator lamp
will be lighted with the master switch in any position
other than off. The lamp will go out when the turret
doors are completely open.

4-82. AMMUNITION INDICATORS. These dials on
the control panel indicate reserve ammunition for each
gun.

Revised 1 October 1948
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4-83. HANDSET INDICATORS. These dials are used
as a visual indication of air speed, altitude, and tem-
perature corrections for the gun sight computers.

4-84. EMERGENCY CONTROLS.

4-85. HAND CRANK. In case of an emergency the
turrets can be extended or retracted manually by use
of a hand crank stowed in the proximity of each tur-
ret. The rotor shaft on the turret’s extend-and-retract
motor extends beyond the housing and has a fitting for
the crank. The turrets may also be turned in azimuth
by releasing the brake on the azimuth drive located
under the turret base plate near the center of azimuth
rotation. The clutch shaft protrudes below the azimuth
drive housing and has a fitting for the crank. With
the brake released and the crank in position, the turret
may be rotated with a 40-pound load on the crank
handle.

4-86. OPERATION.
4-87. Operation of the retractable turrets from the
sighting stations is ae‘:omplished in the following man-
ner:
4-88. BEFORE POWER IS ON THE AIRPLANE.
CHECK:
a. Master Selector Switch—"OFF”
b. Circuit Breaker Push Buttons—Pressed
¢. Ammunition Reserve Indicators—Set
d. “SAFE-FIRE” Switch—"SAFE”
e. Gun Sight—Locked
4-89. BEFORE ENTERING COMBAT ZONE. PER-
FORM THE FOLLOWING:
a. Make certain that the “SAFE-FIRE” switch is in

GENERAI [ﬂ;q‘ ELECTRIC
TURRET "~ CONTROL

-

ROUNDS

STAND BY @ COUNTER @

WARM WP o © D00k OPEN
FIRinG OFF OPERATION AMNUNITION
®

O [[(F=)l 8 |[(E=

E
PRESS 10 <
RESET RESERVE

&

&

A
THOUSANDS OFF FEET
©

TURRET
EXTENDED

Figure 4-9. Typical Gunner’s Control Panel
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the “SAFE” position.

b. Move the master switch to the “WARM UP”
position to supply power to the gun heaters for a suf-
ficient period for warm up.

c. Move the master switch to the “STAND BY”
position to apply power to the turret control circuits.

d. Allow 50 to 60 seconds for the tubes and equip-
ment to reach their normal operating temperature.
During this time set up the airspeed-altitude handset
unit on the control panel according to the information
furnished by the navigator.

Note

Before entering a zone in which turret use is
anticipated, the navigator will furnish to all
gunners the indicated air speed, the altitude,
and the outside air temperature. The dials on
the handset unit must be set accordingly so
that the computer will make the proper lead
and ballistic corrections. The navigator will
inform the gunners when dial adjustments on
the handsets need readjusting. It is recom-
mended the dial settings be checked every 10
minutes when in a combat zone.

e. Place the master switch in the “DOOR OPEN”
position and observe the indicator light.

f. Place the master switch in the “OPERATION”
position.

g. Place the “SAFE-FIRE” switch in the “FIRE”

position.
! CAUTION ;

This switch should not be placed in the
“FIRE” position until immediate use is an-
ticipated.

h. To fire the guns, depress the trigger buttons on
the handles.

4-90. ON LEAVING COMBAT ZONE. PERFORM
THE FOLLOWING:

a. Place the “SAFE-FIRE” switch in the “SAFE”
position.

b. Place the master switch in the “STAND BY”
position.

c. Observe the indicator lamps when the turret is
stowed and the doors are closed. Place the master
switch in the “OFF” position.

4-91. NOSE TURRET.

4-92. The nose turret operation and control is iden-
tical to the retractable turrets, except that the control
panel does not have the master switch positions marked
“STAND BY” and “DOOR OPEN" with correspond-
ing lights.

4-93. TAIL TURRET.
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