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SECTION |
DESCRIPTION
1. AIRPLANE. after as “Group L,” “Group IL” and “Group IIL”
a. GENERAL. This group designation system is necessary due

(1) B-24G, H and J (Navy PB4Y-1) heavy
bombardment airplanes are high-wing land mono-
planes manufactured by Consolidated Vultee Aircraft
Corporation, Ford Motor Company, Douglas Aircraft
Corporation, and North American Aviation, Incor-
porated. These airplanes will be referred to here-

to conversion of the “G” and “H” lines to a “J”
model which is the basic “G” or “H” with the C-1
Autopilot and M-7 bomb sight replacing the A-5
automatic pilot and S-1 bomb sight. Thus the fuel,
armament, and other equipment differs from the
original “J” models (Group III) in that the equip-
ment is as in the “G* or “H.”

GROUP DESIGNATION CHART

Group Block Serial No. Group Block Serial No.

I B-24G-INT to | 42-78045 to II 41-28574 to
B-24G-15NT 42-78474 (Cont'd)| B-24H-1DT 41-29008
B-24]J-1INT to 42-78475 to to 42-51077 to

42-78794 B-24H-30DT 42-51225
II | B-24H-1CF 41-29116 to B-24]J-1DT to 42-51226 to
41-29608 B-24]-5DT 42-51430
to 42-64432 to m | B-24J-1CO 42-72964 to
42-64501 42-73514
B-24H-30CF 42-50277 to 42-99936 to
42-50451 = 42-100435
42-50452 to 42-109789 to
B-24J-401CF 42-50508 B-24]-200CO 42-110188
42-7465 to 44-40049 to
B-24H-1FO 42-7769 44-41248
42-50277 to B-24])-1CF 42-64047 to
to 42-52776 42-64349
42-94729 to e 42-99736 to
B-24H-30FO 42-95503 B-24J-65CF 42.99935
42-95504 to 42-95628 44-10253 to
B-24]-1FO 42-50509 to 42-51067 44-10603

CO—Consolidated-Vultee, San Diego
FO—Ford Motor Company, Willow Run

NT—North American Aviation, Dallas
CF—Consolidated-Vultee, Fort Worth

DT—Douglas Aircraft, Tulsa

Approximate over-all dimensions are: length
67 feet, 2 inches; height 17 feet, 11 inches; span 110
feet, The fuselage is divided into compartments as
shown in figure 3.

Referring to figure 3, the compartment num-
bered I is the bombardier-navigator’s compartment,
containing navigational equipment, bomb sight, bomb
controls, and nose turret. The compartment num-

bered II is the flight deck, containing the pilot’s and
copilot’s seats and controls, radio operator’s station,
and the top gun turret. On some later Group III
airplanes the navigator’s station is located on the
flight deck instead of in the bombardier’s compart-
ment. The compartment numbered III is the nose
wheel compartment, containing the nose landing gear,
auxiliary power unit, liaison antenna reel, amplidyne

RESTRICTED 1
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EXTERNAL FIRE EXTINGUISHER
(LH SIDE)

ACCESS TO BOMB
DOOR VALVE (RH SIDE) v SIDE DOORS

e

ACCESS DOOR
FOR [INSPECTION

MAIN ENTRANCE HATCH
JACK PADS EXTERNAL FIRE
P e BOMB BAY DOORS EXTINGUISHER (RH SIDE)

I. NAVIGATOR-BOMBARDIER'S COMPART- Ill. NOSE WHEEL COMPARTMENT
MENT 1IV. BOMB BAYS
[I. FLIGHT DECK

V. REAR FUSELAGE COMPARTMENT

Figure 3—Fuselage Compartments Diagram

1. Tuning Shafts
2. Command Receivers (BC 453, BC 454, BC 442) 5. Shaft to Loop Antenna

4. Command Transmitters (BC 458, BC 459)

3. Antenna Relay (BC 442) 6. Radio Compass Receiver (BC 433)

7. 'BK 22 Relay

Figure 4—Radio Equipment, Command Deck, Right Side, Forward View
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1. Engine Crank

2. Command Dynamotor and
Modulator (BC 456)

3. Indicator Box (for SCR 695
Equipment)

4. Mounting-Base for SCR 695

Figure 5—
Radio Equipment
Command Deck,

Right Side, Aft View

units (on Groups I, II and III airplanes equipped
with electric nose turrets) storage battery, a-c power
inverters, voltage regulators, hydraulic system ac-
cumulators, and various other items, The compart-
ment numbered IV contains the bomb bays, the elec-
tric auxiliary hydraulic pump, the main hydraulic
fluid reservoir, the platform over the wing center
sections (known as the command deck), see figures
4 and 5, radio equipment, oxygen storage tanks,
and other items. The compartment numbered V con-
tains the retractable ball turret, side guns, photo-
graphic equipment, additional oxygen storage tanks,
tail turret or gun mount, and miscellaneous equip-
ment,

(2) The airplane is designed to carry a combat
crew of nine men; located as follows:

Compartment I-— Nose turret gunner
Bombardier-navigator

Compartment II — Pilot
Copilot
Radio operator—top
gunner

Compartment V — Bottom turret gunner
Two side gunners
Tail turret gunner

Movement of the crew members between the
nose compartment (Compartment I) and the flight
deck (Compartment II) or the after part of the
ship (Compartments IV and V) is by way of a passage-

Section |
Paragraph 1,

way through the nose wheel compartment, (Com-
partment III) around the right side of the nose
landing gear. Movement of personnel between the
flight deck (Compartment II) and the rear fuselage
compartment (Compartment V) is by way of a
narrow catwalk through the bomb bays (Compart-
ment IV).

(3) Access to the nose compartment (Compart-
ment I) from outside the airplane is by way of the
nose wheel doors. Access to the rest of the airplane
from outside is either through the bomb bay doors
or through the entrance hatch in the bottom of the
rear fuselage compartment (Compartment V). When
the bomb bay doors are closed, they may be opened
from the outside by pulling the handle which operates
the bomb door emergency and utility valve. This
handle is located on the right side of the nose
portion of the fuselage, and is accessible through the
same opening which provides access to the battery
cart plug connectors.

(4) Armor plate protection for all earlier Groups
I, IT and III airplanes is as shown in figures 68 and
69. Later production airplanes and some airplanes
modified by service activities will have flexible steel
*flak” curtains behind the pilots’ seats, in lieu of
armor plate.

b. FLIGHT CONTROLS.

(1) Flettner trim tabs which may be controlled
from the pilots’ pedestal (see figure 17, detail B) are

RESTRICTED 3
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installed on the rudder, elevator, and (on early
Groups I, I and III airplanes) the right aileron. Later
Group III airplanes have trim tabs on both ailerons,

(2) Fowler-type wing flaps, which are retracted
and extended hydraulically, are installed on the wing
trailing edge, inboard of the ailerons. The flap con-
trol lever is on the right side of the pilots’ pedestal,
(See figure 17, item 72.) The flap position indicator
is on the right side of the main instrument panel.
(See figure 17, item 16.)

(3) Two typesof electrically operated
automatic flight controlled equipment are
installed on the airplanes. The A-5 auto-
matic pilot on early Group 1, 11 airplanes.
The C-1 automatic pilot is used on later
Group 1 and 11 and all Group 111 airplanes.

(4) The flight controls are locked by means of
a lever at the base of the pilots’ pedestal, on the right-
hand side. On later airplanes the lever is shortened,
and a “T” handle is attached to the lever to permit
obtaining a better grip on the lock control. Instruc-
tions for locking the flight controls are given in Sec-
tion IIL.

¢. LANDING GEAR.

(1) The main landing gear retracts into the
wings and is hydraulically operated. The retracting
mechanism is controlled simultaneously with the nose
gear mechanism by a lever on the left side of the
pilots’ pedestal. (See figure 17, Detail B.) An emer-
gency cable system is provided for lowering the main
wheels if the hydraulic system fails. Emergency oper-
ating instructions are given in Section IV.

(2) The nose wheel retracts into the bottom of
the nose of the fuselage. The nose wheel compart-

Section |
Paragraph 1

ment is No. III in figure 3. The hydraulic mechanism
is controlled simultaneously with the main gear
hydraulic mechanism by means of the same lever
which controls the main landing gear. Emergency
nose gear lowering instructions are given in Section
Iv.

(3) When the engine-driven hydraulic pump on
No. 3 engine is functioning, the brake hydraulic
accumulator is charged from this pump. When the
engine-driven pump is not functioning, the elec-
trically-driven auxiliary hydraulic pump furnishes
the necessary pressure. Brakes are controlled by pedals
which form the upper portions of the pilot’s and
copilot’s rudder pedals. Inboard and outboard pres-
sure gages are on the auxiliary instrument panel to
the left of the pilot’s control column. A parking brake
control handle is located at the bottom of the pilots’
control pedestal on the left side. (See figure 17,
item 52.)

(4) A solenoid-operated locking pin in the
pilots’ pedestal prevents the landing gear operating
handle from being pushed forward accidentally while
the airplane is on the ground. The solenocid is ener-
gized and the locking pin released by pressing the
button in the top of the landing gear operating lever.
(See figure 17, item 53.)

(5) The landing gear warning signal is a light
on the pilots’ instrument panel, which glows when the
landing gear is “DOWN?” and locked. (See item 15 of
figure 17.)

d. HYDRAULIC SYSTEM. (See figure 6.)
(1) The main hydraulic system operates the

landing gear, wing flaps, bomb bay doors, and nose
turret (in cases where nose turrets are not all electric)

Bomb Bay Door Selector Valve
Brake Pressure Gages

(L & R) Brake Control Valves
Landing Gear Selector Valve
Flop Selector Yalve

Nose Wheel Actuating Cylinder
Nose Wheel Restrictor
Unloading Valve

Hand Pump

Hydraulic System Pressure Gage
(L & R) Accumulators

Hand Pump System Valve
. Hand Pump Flap Valve
Auxiliary Electric Pump

Relief Valve

Bomb Door Emergency and Utility Control Valve
Main Landing Gear Restrictor
Engine Driven Pump -

Pressure Switch

(L & R) Main Landing Gear Actuating Cylinder
Relief Valve

Shuttle Valve

Flap Actuating Cylinder

WN—OOVOWNAWN—

NNt =t i e
p P,‘D@:“F".‘"g

NN NN
il i

Key List for Figure 6

25. Suction Line Check Valve

26. Auxiliary Cross-over Valve

27. Fluid Reservoir

28, Filter

29, (L & R) Bomb Bay Doors Actuating Cylinder
30. Bomb Door Cylinder Relief Valve
31. Auxiliary System Relief Valve
32. (L & R) Brake Bleeder Valve
33. Test Stand Connections

34. Engine Pump Check Valve

35, Check Valve

36. Left Accumulator Check Valve (Spring Removed)
37. Right Accumulator Check Valve
38. Auxiliary Pump Check Valve

40. Tail Bumper Actuating Cylinder
41. Automatic Seal Coupling

41A. Automatic Seal Coupling

42, Emergency Switch-over Valve
43, Brake Disconnect Coupling

47. Tail Bumper Shut-Off Valves
48, Nose Turret Shut-Off Valve

49, Nose Turret Check Valve

50. Nose Turret Swivel Valve

RESTRICTED 5



Section |
Paragraphs 1, 2

by means of fluid under pressure from the engine-
driven pump or auxiliary electric pump. Pressure
built up in two accumulators provides parking brake
pressure and an emergency source of pressure for
operating the bomb bay doors. The main system and
accumulator system are connected through check
valves, so that either may operate independently in
case the other fails.

(2) The engine-driven hydraulic pump is lo-
cated on No. 3 engine. When this engine is not oper-
ating, pressure must be supplied by either the electric
auxiliary pump or the hand pump.

(3) The hand pump, located on the floor to the
right of the copilot’s seat, will furnish pressure to
lower the flaps if both engine-driven and electric
hydraulic pumps fail.

(4) The main hydraulic system gage and the
two brake pressure gages (inboard and outboard)
are on the auxiliary instrument panel to the left of
the pilot’s control column.

e. ELECTRICAL SYSTEM.

(1) The electrical system draws its power from
four engine-driven generators, two storage batteries
and/or an auxiliary power plant. The system dis-
tributes 24 volts direct current to operate the en-
gine starters, fuel booster pumps, auxiliary hydraulic
pump, propeller feathering pumps, lighting, cowl
flap motors, intercooler shutter motors, engine
primers, oil dilution solenoids, communications equip-
ment, bombing equipment, and the gun turrets. The
ditect current system also furnishes power to two
a-c inverters, either one of which supplies a-c current
for the electronic amplifier tubes of the automatic
flight control systems and the electronic turbo regu-
lators. The a-c inverters also furnish current for the
autosyn instruments.

RESTRICTED
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(2) The main generator switches, ammeters, and
voltmeter, with its selector switch are on the power
control panel on the forward face of the bulkhead
at the rear of the flight deck. (See figure 7.) The a-c
power switch controlling the inverters is on the pilots’
pedestal, (See figure 17, item 55.) The airplane master
switch is on the ignition switch panel. (See figure 17,
item 51.) The main battery switches are directly
above the master switch.

(3) Figures 8 and 9 show locations of the
main fuse boxes and circuit breakers.

(4) All fuse boxes are located in the fuselage,
and are accessible during flight. (See figures 8 and 9.)

(5) A gasoline-driven auxiliary power plant is
located in the nose wheel compartment. It may be
used either inside or outside the airplane when the
airplane is on the ground.

(6) A receptacle for plugging in an outside
source of power when the airplane is on the ground
is located on the right side of the fuselage, forward
of the bomb bays.

(7) Receptacles and controlling rheostats for
electrically heated flying suits are located at each
crew station, and also at the fuel transfer station in
the forward bomb bay.

2. POWER PLANT,

a. ENGINES.—These airplanes are equipped with
R-1830-43 or R-1830-65 radial air-cooled engines
having a 16:9 propeller gear ratio. These engines are
equipped with single-stage, single-speed engine-driven
integral superchargers having a 7.15:1 gear ratio.

b. FUEL AND OIL SPECIFICATIONS. — All
charts and performance figures in this handbook are
based on the use of fuel, grade 100/130, Specification
No. AN-F-28. For training and other non-combat
purposes, the use of fuel, grade 91/96, Specification

Figure 7—
Generator
Control Panel

6 RESTRICTED
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1. Nose Turret Junction Box 9. Landing Light Relay Boxes 17. Ball Turret Junction Box
2. Heater Fuse Box 10. Right Power Bus 18. Left Power Bus
3. Propellers Feathering Circuit 11. Radio Compass Relay Panel 19. Top Turret Junction Box
Breakers 12. Inverter Relay Junction Box 20. Battery Power Panel
4. Battery Circuit Breaker Switches 13, Station 6.1 Fuse Box 21. Station 4.0 Fuse Box
5. Copilot's Fuse Box 14. Tail Turret Power Switch Box 22. Station 3.1 Fuse Box
6. Liaison Junction Box 15. Tail Turret Junction Box 23. Landing Gear Lock Down Relay Box
7. Radio Fuse and Junction Box 16. Ball Turret Switch Box 24. Pilot's Fuse Box
8.

Reverse Current Relay Boxes

25. Bomber's Switch Panel

Figure 8—Current Limiter Fuse and Circuit Breaker Location Chart, Groups | & Il Airplanes

No. AN-F-26, is permissible, but only if engines are
operated at a maximum manifold pressure of 44
inches mercury for take-off and power settings for
all other conditions are reduced proportionately.

The engines use oil, Specification No. AN-VV-
0-446AThe grade of oil used depends on operating
conditions.

The recommended operating temperature ranges
in the table below are for guidance in selecting the
most suitable grade of oil to be used under various
conditions; The overlap of ground temperatures is
intentionally allowed to avoid setting up a require-
ment for changing from one grade to another unnec-

essarily, particularly when frequent temperature
changes occur locally.

Grade Air Temperature

Oil At Ground

1120 4°C (40°F) and above
1100 —7° to 427°C (20° to 80°F)
1080 10°C (50°F) and below

Safe Maximum
“Oil-in” Temp.
95°C (203°F)
85°C (185°F)
75°C (167°F)

Safe Minimum
“Qil-in” Temp.
20°C (68°F)
10°C (50°F)

0°C (32°F)

RESTRICTED 7
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Since these airplanes employ oil dilution to facil-
itate starting in cold weather, the engines can oper-
ate in temperature conditions above 4°C (40°F)
with grade 1120 oil. However, with ground tempera-
ture below 4°C (40°F) use grade 1100. Oil lighter
than grade 1100 should never be required.

¢. FUEL SYSTEM. (See figures 10 and 11.) -

(1) The main fuel system has 12 self-sealing
fuel cells installed in the wing center sections so
connected as to create four separate tanks, each
having three interconnected cells. Four booster pumps
are installed on the lower wing structure at the
bottom of the four inboard cells. Four main selector
valves are mounted as follows:

(a) Airplanes Groups I and III: forward end
of bomb bay. (Valves for tanks No. 1 and No. 2 are

RESTRICTED
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located on the left side of the airplanes and valves
for tanks No. 3 and No. 4 are located on the right
side.)

(b) Airplane Group II: Central fuel control
panel on the aft bulkhead of the radio compartment.
(See figure 12.)

(2) A cross-feed manifold connects with each
of the four selector valves, thereby permitting opera-
tion of any or all engines on fuel from any or all
tanks, and also provides a means for transferring
fuel from the bomb bay tanks to any main tanks,
or from one main tank to another.

Note
In the Group II airplanes, the auxiliary
wing tank transfer line is routed through

|. HEATER FUSE BOX 8. TOP TURRET CONTROL UNIT 16. LEFT HAND POWER PANEL
2. FAST FEATHERING CIRCUIT BREAKERS 9. TOP TURRET JUNCTION BOX 17, STATION 3.1 FUSE BOX
3. COPILOTS FUSE BOX 10. RIGHT HAND POWER PANEL 18. STATION 4| FUSE BOX
"4, REVERSE CURRENT RELAY BOXES I'l. STATION 5.4 FUSE BOX 19. INVERTER RELAY BOX
(GENERATOR FUSES) 12. BOTTOM TURRET CURRENT LIMITER 20. BATTERY LIMITER BOX
*5 LANDING LIGHT RELAY BOX 13. TAIL TURRET FUSE BOX 21. PILOT'S FUSE BOX
6. LIAISON JUNCTION BOX 14, STATION 6. FUSE BOX 22. NOSE TURRET FUSE BOX
7. FUSE & TERMINAL BOX(SCR 695 POWER) 15. BOTTOM TURRET SWITCH BOX 23. BOMBARDIER'S PANEL

\‘ I\\

*24. NACELLE JUNCTION BOX

Figure 9—Current Limiter Fuse and Circuit Breaker Location Chart, Group 1l Airplanes
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Section |

ENGINE 4

A-MAIN WING TANK BOOSTER PUMPS

C-BASIC FUEL LINES
D-CROSS-FEED MANIFOLD

NO.2 TANK
TONO.2
ENGINE

NO.2 TANK
TO NO.2
ENGINE &
CROSSFEED

CROSSFEED
TO NO.2
ENGINE

PR - MAIN WING TANK SELECTOR VALVES |

ENGINE 3

E-BOMB BAY TANKS
=" F- BOMB BAY TANK SELECTOR VALVE
G-BOMB BAY TANK BOOSTER PUMP

H-BOMB BAY TO GROSS-FEED
FUEL LINE
J=-AUXILIARY WING FUEL GELLS

BOTH ON

ENGINE 2 ENGINE |

K-AUXILIARY WING TANK
FUEL LINE
prs— _-AUXILIARY TANK SELECTOR
VALVE
M-AUXILIARY TANK TO
TRANSFER FUEL LINE

N-FUEL CELL FILLER INLET

BOTH ON

L.H.ON

BOTH OFF
AUX. FUEL TANKS
BOMB BAY

BOTH OFF

Figure 10—Fuel System Diagram, Group Il Airplanes
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L

A = MAIN WING TANK BOOSTER PUMPS
B -MAIN WING TANK SELECTOR VALVES

C -BASIC FUEL LINES

o1y oFF 48
Moy .n'uu,L'\h"'t
Bome art

MAIN SELECTOR VALVE BOMB BAY SELECTOR

D - CROSSFEED MANIFOLD

E -BOMB BAY TANKS

F -BOMB BAY TANK SELECTOR VALVE

G - BOMB BAY TANK BOOSTER PUMP

BOMB BAY TO  cap.
SFEED SSFEED

08sFEED H=-BOMB BAY TO CROSSFEED FUEL LINE

——=J - BOMB BAY SHUT-OFF VALVE

K = AUXILIARY WING FUEL CELLS
Y . L = AUXILIARY WING TANK FUEL LINES
BOMB BAY SHUT-OFF AUXILIARY WING TANK M- AUXILIARY WING TANK SELECTOR WVALVE

N = AUXILIARY WING TANK VISUAL FLOW INDICATOR

TRANSFER TO

JRISEER T P = AUXILIARY WING TANK FUEL STRAINER

Q-FUEL LINE FROM STRAINER TO TRANSFER PUMP

R-FUEL TRANSFER PUMP

BOTH ON

TRANSFER TO
B | MAIN TANK

5 -FUEL TRANSFER UNIT

TRANSFER PANEL TRANSFER PANEL

T -TRANSFER UNIT TRANSFER VALVES
ON B-240G ON B-24J r

U -TRANSFER FUEL LINES

Figure 11—Fuel System Diagram, Groups | and Ill Airplanes
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1. Fuel Line from Bomb Bay Tanks 6. Fuel Line from No. 2 Main Tank to No. 2
2. Bomb Bay Shut-Off Valve Handle Main Selector Valve
3. Fuel Line to Cross-Feed Manifold 7. Cross-Feed Manifold
4. Bomb Bay Shut-Off Valve Drain Plug 8. Fuel Line from No. 1 Main Tank to No. 1
5. No. 2 Main Selector Valve Handle Main Selector Valve

Figure 13—Bomb Bay Shut-Off Valve, Groups I and Il Airplanes
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the bomb bay booster pump to the cross-
feed line, so that the cross-feed is used in
making fuel transfers from the auxiliary
wing tanks to the main wing tanks. (For
transfer procedures, see Section II, para-

graph 4.)

(3) The bomb bay tanks are connected with
a bomb bay selector valve and a bomb bay booster
pump located on the catwalk in the middle of the
bomb bay. A fuel line connects the pump with the
cross-feed -manifold. A bomb bay shut-off valve is
installed in the fuel line between the pump and the
cross-feed manifold. It may be used as a drain valve
for the fuel system by removing the plug and in-
stalling a drain hose in the outlet. (See figure 13.)

Note

The shut-off valve is not installed in early
Group I airplanes.

Provisions have been incorporated on late
airplanes so that the bomb bay fuel tanks may be
dropped, if a cable release system is installed.

(4) Three self-sealing auxiliary fuel cells are
installed in the wing outboard of the wheel well
on the left and right sides of the airplane. The cells
are connected to form the left and right auxiliary
wing tanks,

(5) On Groups I and III airplanes, the auxiliary
wing tanks are connected to the auxiliary wing tank

RESTRICTED
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selector valve located on the left side of the aft bomb
bay above the rear spar of the wing (see figure 14).
The valve is connected to a visual flow indicator and
a strainer. The strainer is connected with the inlet
port of the fuel transfer pump, which is installed in
the auxiliary fuel transfer unit located above the
wing forward of the strainer. Two transfer valves
are mounted on the transfer unit panel and are con-
nected to the four main tanks (see figure 15). The
auxiliary fuel transfer panel is used only for transfers
from the auxiliary wing tanks to the main wing
tanks.

(6) On Group II airplanes, the left and right
auxiliary wing tanks are connected to the auxiliary
wing tank selector valve, which is mounted on the
central fuel control panel on the rear bulkhead in
the radio compartment. The valve is connected by a
line running through the bomb bay booster pump
to the cross-feed manifold. The bomb bay selector
valve must be in the “OFF” position during the
transfer of fuel from the auxiliary wing tanks to
the main tanks.

(7) Capacities of the fuel tanks are as follows:

MAIN FUEL SYSTEM

Nos. 1 & 4 tanks—611 U.S. (509 Imperial) gal-
lons each. ]

Nos. 2 & 3 tanks—571 U.S. (475 Imperial) gal-
lons each.

I. Fuel Line from Left Auxil-
iary Wing Tank

2. Auxiliary Wing Tank Selec-
tor Valve Handle

3. Visual Fuel Flow Indicator

4. Connection for Fuel Line to
Transfer Unit Pump

5. Auxiliary Wing Tank Fuel

Strainer

6. Wing Nut for Use in Open-
ing Strainer

7. Drip Pan

8. Connection, Fuel Line from
Right Auxiliary Wing Tank
9. Strainer Drain

Figure 14—
Auxiliary Wing Tank
Selector Valve,
Groups | and I
Airplanes

12 RESTRICTED




RESTRICTED
AN 01-5EE-1

AUXILIARY WING TANK SYSTEM
Left Tank—225 U.S. (187.5 Imperial) gallons.
Right Tank—225 U.S. (187.5 Imperial) gallons.
BOMB BAY SYSTEM
Left Tank—390 U.S. (325 Imperial) gallons.
Right Tank—390 U.S. (325 Imperial) gallons.

Total Capacity of Main Fuel System — 2364 U.S.
(1968 Imperial) gallons.

Total Capacity of all Systems — 3594 U. S. (2993
Imperial) gallons.

d. OIL SYSTEM. (See figure 16.)

(1) Each engine nacelle contains its independent
oil system, consisting of a hopper-type, self-sealing
tank 32.9 U.S. (27.3 Imperial) gallons, temperature
regulator, engine pump, and propeller feathering
pump.

(2) Engine oil systems provide oil for operation

Section |
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of the propeller feathering system. On early airplanes
the feathering pump draws its oil supply from the
toil-in” line to the engine. On late airplanes the
feathering pump draws its oil supply from the sump
at the bottom of the oil tank.

On early Groups I, II and III airplanes the
supercharger waste gate regulator, Eclipse Type
A-13, is actuated by engine oil pressure. On later
Group I, II and III airplanes the oil regulator is
replaced by the electronic regulators.

(3) The oil dilution valve for each engine is
controlled by a switch located on the copilot’s switch
panel (see figure 17, item 32).

(4) Engine oil may be heated by externally
powered neck-type immersion heaters.

(5) On some airplanes, larger oil tanks, having
a capacity of 42 U.S. (34.9 Imperial) gallons, have
been installed.

Transfer Instruction Plaque

Fyel Line from Strainer to Transfer Pump

Connection, Line from Pump to Transfer Valve
Transfer Valve Handle, No. 1 and No. 2 Main Tanks

= sl

Transfer Pump Switch

Transfer Valve Handle, No. 3 and No. 4 Main Tarks
Connection, Line from Pump to Transfer Valve
Transfer Lines from Valves to Four Main Tanks

Figure 15—Auxiliary Wing Selector Tank Transfer Unit, Group Il Airplanes
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VENT TUBES

P OIL FILLER NECK AND SCUPPER
AUTODSYN TRANSMITTER SCUPPER DRAIN TUBE
OIL DILUTE SOLENOID VALVE
IL TANK—
SSSIAN rau. PRESSURE LINE
—_ﬁqﬁ
e
\iiRan ”
\ |
OiL PRESSURE GAGE X |
OlL TEMPERATURE GAGE e ‘ & ‘
IO T S =0 R [
[HOPPER) 3 |
OiL RETURN LINE FROM TURBO— | il
: |
i
(< | '
= - =
1
|

[ \ \ \
| J \ \ “—TO FEATHERING PUMP
J SUMP ] \\ L—ENGINE OIL OUT LINE
[ i

oiL FILTER- —
N s
Sl cacieR | "Y' DRAIN VALVE— | ENGINE OIL IN LINE
' 2eh
NS BE GLINE—— —  TH) OiL TEMPERATURE BN SUCTION FROM TANK
RESISTANCE BULB B RETURM TO TANK

NS PRESSURE GAGE LINE

OIL TEMPERATURE REGULATOR

Figure 16—Oil System Schematic Diagram

Keys to Figure 17
Nos. 1 to 37

1. Propeller Feathering Switches 19. Directional Gyro
2. Remote Indicating Compass 20. Gyro Horizon :
3. Magnetic Compass 21. Gyro Horizon Control Knob
4. Clock 22. Radio Compass Bearing Indicator
5. Manifold Pressure Gages 23. C-1 Autopilot
6. Tachometers 24, Altimeter
7. Bomb Doors Indicator 25. Airspeed Indicator
8. Bomb Release Indicator 26. Turn and Bank Indicator
9. Fuel Pressure Gages 27. Rate of Climb Indicator
10. Supercharger Warning Plate 28. Propeller Governor Limit Lights
11. Cylinder Temperature Gages 29. Bomb Bay Fuel Transfer Switch
12. Oil Temperature Gages 30. Engine Starter Switches
13. OQil Pressure Gages 31. Booster Pump Switches
14. Free Air Temperature Gage 32. Qil Dilution Switches
15. Landing Gear Indicator Light 33. Primer Switches
16. Flap Position Indicator 34, SCR 595 Power Switch
17. Marker Beacon Indicator 35. SCR 595 Emergency Switch
18. Pilot Director Indicator 36. De-lcer Control

37. Defroster Control
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. m.:ff‘:'m'ﬁf.‘:mmr:-':,' : i
PROP FEATHERING SWIT 4 @ -
& ¥ . o

Figure 17—Pilots' Instruments and Controls, Group 1l Airplanes

(See following pages for Details A, B, and C.)
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QOO @

e. AUTOMATIC THROTTLE CONTROL.—
Throttle controls are spring-loaded so that they will
move to approximately 65 per cent power in the
event of a break in the throttle control system.

f. MIXTURE CONTROL. — Automatic mixture
controls are provided, which keep the fuel-air ratio
constant for a given setting of the mixture control
levers, when the levers are in either of the two
“automatic” positions. The mixture control quadrant
(see figure 17, item 65) on the pilots’ pedestal is
marked, reading from the rear forward, as follows:
“FULL RICH - EMERGENCY,” “AUTO - RICH,”
“AUTO-LEAN,” and “IDLE CUT-OFE.”

Note
The “FULL RICH-EMERGENCY?” position
is safety-wired, but the safety wire may be
broken by a strong pressure on the control
lever,
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38. Copilot's Oxygen Panel

39. Ignition Switches

40. Ash Receptacle

41. Switch Guard

42. Copilot's Wheel

43. Formation Light Rheostat

44. Ventilator

45, Defroster Duct

46. Master Heater Switch

47. Main Storage Battery
Switch

48. Defroster Fan Switch

49. 24 Volt D-C Fluorescent
Light

50. Fluorescent Light Switch

51. Emergency Ignition Switch
Bar

Figure 17—
Detail "A"

o

& PROPELLER CONTROL.
(See figure 17, item 59,)

(1) These airplanes are equipped with Hamilton-
Standard hydromatic, fast-feathering, three-blade
propellers,

(2) Propellers are controlled by four toggle
switches on the pilots’ control pedestal. To increase
rpm, push switches forward; to decrease rpm, pull
them aft, When released, switches return to the
inoperative position. Propeller governor limit indi-
cator lights glow when the governors reach extreme
limit of travel in either direction.

(3) Four fast-feathering switches are located
above the compass at the top of the windshield.

b. CARBURETOR AIR TEMPERATURE CON-
TROL.—Temperature of the carburetor intake air
is regulated by motor-actuated shutters at the rear
of the intercooler. The switches controlling the inter-
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52.
53.
54.
55.
56.
5,
58.
59.
60.

Parking Brake Nameplate
Londing Gear Control Lever
Alarm Button

A-C Inverter Switch
Elevator Tab Control Wheel
Passing Lights Switch

Tail Running Lights Switch
Propeller Control Switches
Turbo Boost Selector

61.
62.
63,
64.
65.
66.
67.
68.
69,
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Wing Running Light Switch
Throttles

Intercooler Shutter Switches
Pitot Heater Switch
Mixture Controls

Cowl Flap Switches

Rudder Tab Control Knob
Landing Light Switches
Aileron Tab Control Wheel

Figure 17—Detail "B"
RESTRICTED

70.
11,

72,
14,

75.

Section |

Recognition Light Switches
Command Radio Transmitter Con-
trol Box

Wing Flap Control Lever
Controls Lock Nameplate

Pilot's Emergency Bomb Release
Handle

Emergency Bomb Release Instruc-
tion Plate
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cooler shutter motors are located on the pilots’
pedestal. (See figure 17, item 63.) The carburetor air
temperature gage is on the auxiliary panel to the
right of the main instrument panel. The maximum
recommended carburetor air temperature limit is
38°C (100.4°F).

i. CARBURETOR AIR FILTER CONTROL.—The
gate in the carburetor air duct which cuts the
carburetor air filter in and out is controlled by means
of handles on a panel located on the flight deck. This
panel is on the forward face of the aft bulkhead of
the flight deck, on the left-hand side of the airplane.

j. TURBOSUPERCHARGERS. — An exhaust-
driven turbosupercharger is installed behind each
engine mount support below the lower surface of the
wing. On early Groups I, II and III airplanes the
turbosupercharger is type B-2, On all later airplanes

*

*
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76. Demand Flow Oxygen Reg-
ulator

77. Flow Indicator

78. Inboard Brake Pressure
Gage

79. Suction Gage

80. Push-To-Talk Microphone
Switch

81. Fluorescent Light

82. Main System Hydraulic
Pressure Gage

83. Defroster Duct

84. Ventilator Duct

Figure 17—
Detail "C"

the turbosupercharger is type B-22. The two types
are almost identical in appearance, but the type
B-22 Supercharger has a higher maximum rpm and
consequently, a higher critical altitude. The turbo
regulating device is either a hydraulically actuated
system or an electronic control system (later Groups
I, II and III airplanes.) The hydraulically actuated
system uses engine oil under pressure supplied by the
engine lubricating pump, The pilot controls the oil
regulator by means of levers on the pilots’ pedestal.
Power to operate the system is supplied from the
115-volt, 400-cycle inverters. The pilot controls the
electronic regulator by means of a turbo boost selector
on the pilots’ pedestal (see figure 17, item 60).

k. OTHER POWER PLANT CONTROLS.—The
engine starter, magneto, primer, cowl flap, and fuel
booster pump switches are all at the copilot’s position,
(See figure 17.)
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SECTION I
PILOTS’ OPERATING INSTRUCTIONS

1. FLIGHT RESTRICTIONS.

a. MANEUVERS PROHIBITED.
Do not attempt the following maneuvers:

Loop Inverted flying
Roll Immelmann
Spin Vertical bank

WARNING

During taxying, take-off and landing, there
is considerable pitching movement at all
gross weights. For this reason no member
of the crew should be aft of the side gun-
ner’s station. On no account should any-
one be in the nose wheel compartment,
because of the danger of injury if the nose
wheel gear should collapse. On airplanes
from which the turrets Rave been removed
and/or on which special equipment has been
installed, the center of gravity at the end of
the flight may fall at, or in front of, the
permissible forward limit for landing. For
landing under these conditions, all members
of the crew except the pilot and radio
operator must move aft to the side gunner’s
station, but not beyond it.

For emergency landings at full load or for
landings at any loading at which, at the
start of the flight, the center of gravity
was at, or near, the aft limit, no member of
the crew should be aft of the rear bomb
compartment.

b. AIR-SPEED LIMITATIONS.

(1) Do not exceed an indicated air speed of 155
mph with the flaps fully extended, or 180 mph with
the flaps extended 10 degrees.

(2) Do not lower the landing gear at speeds
in excess of 155 mph.

(3) Slow down to 150 mph when flying in ex-
tremely turbulent air.

(4) Do not operate the automatic pilot when
flying at less than an indicated air speed of 155 mph.

(5) Do not exceed an indicated air speed of
356 mph with 41,000 or more pounds gross weight.

(6) Do not exceed an indicated air speed of 275
mph with 56,000 or more pounds gross weight,

(7) Do not attempt other than normal flight
with maximum gross weight of 56,000 pounds:

Permissible flight factor ... 2.67
Permissible ground landing factor.... 2.25

(8) Do not attempt other than normal flight
with emergency maximum gross weight of 64,000
pounds:

Fhight £Actor ........c.ccoccomenmrmvmmivmioine 243
Landing factor ............ccow Ry 2.0

CAUTION

When loaded to maximum emergency gross
weight, operate only from smooth fields and
do not exceed cruising speed until sufficient
load has been expended to reduce gross
weight to 56,000 pounds, No dives, short
turns, or flight in turbulent air should be
attempted.

2. BEFORE ENTERING THE
PILOTS’ COMPARTMENT.

a. Check Form 1 and Form 1-A.

b. Check and sign Form F, in the Handbook of
Weight and Balance Data, AN 01-1B-40.

¢. Check to see that the pitot head covers have
been removed.

d. Inspect the landing gear at the point where it
joins the wing. If any break in the wing skin is noted,
indicating an excessively hard landing on a previous
flight, the airplane will not be flown until it has been
properly repaired.

e. Inspect the horizontal stabilizer and tail assem-
bly for wrinkles or any sign of buckling.

3. ON ENTERING THE PILOTS’
COMPARTMENT.

a. Enter the airplane through the bomb bay doors.
The bomb bay doors may be opened by pulling the
handle of the bomb door utility valve. This handle
is located on the right-hand side of the nose section.
A hinged cover plate covers the opening in the fuse-
lage skin. The cover is identified by stencilling. While
in the bomb bays, and before going to the flight deck,
check the fuel selector valves to see that each is set
to direct fuel from its respective tank to the engine
having a corresponding number (Tank No. 1 to
Engine No. 1, etc.).

WARNING

See that none of the valves is set to the
“ENGINE AND CROSSFEED” position,
This setting is dangerous during take-off.

b. On entering the flight deck, check the fuel
sight gages, near the aft bulkhead door, to see that
the proper quantity of fuel is aboard.
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c¢. BEFORE STARTING ENGINES.
(Standard Check For All Flights.)

(1) Form No. 1, loading and passenger list,

(2) Engineer’s report (Form 1A),

(3) Parking brakes—On.

(4) Wheel chocks—In place.

(5) Pitot head covers—Off.

(6) Control check.

(7) Generators—*OFF.”

(8) Fuel valves—On.

(9) Autopilot—"OFF.”

(10) De-Icers (wing), anti-icers propeller)—
“OFF.”

(11) Intercoolers—“OPEN.”

(12) Main line switch—"ON.” Battery switches
—"“ON?” (if the battery cart is not being used).

(13) Auxiliary power unit—On (if the battery
cart is not being used).

(14) A-c power—"ON.”

(15) Auxiliary hydraulic pump—*ON.”

(16) Cowl flaps—*“OPEN.”

(17) Turbo controls—*"OFF.”

(18) Propellers—high rpm.

(19) Mixture control—"IDLE CUT-OFF.”

(20) Gyro instruments—uncaged.

(21) Carburetor air filter—as required.

d. AMPLIFIED CHECK LIST.— The amplified
check list is a complete and detailed explanation of
every item on the check list furnished in the air-
plane. In order that the airplane check list may be
intelligently and successfully used, it is imperative
that the pilot be completely indoctrinated with the
material contained in this amplified check list. The
amplified check list will never be used as a check
list in the airplane, inasmuch as the airplane check
list is complete unto itself and if followed implicitly
will result in safe operation at all times. The ampli-
fied check list is designed to assist pilots compara-
tively inexperienced on the B-24 airplane in operat-
ing the engines and accessories as the airplane check
list indicates they are to be handled, and to elaborate
sufficiently upon the airplane check list to insure
standardized pilot-copilot procedures. The copilot will
call out items on the airplane check list, and the pilot
will answer when the check has been made.

(1) FORM 1 AND FORM 1A.—The pilot re-
plies “Checked” to these items to indicate that in-
spection has been accomplished.

(2) LOADING.—The pilot will reply “Checked”
to indicate that inspection of loading has been accom-
plished.

(3) WHEEL CHOCKS.—Pilots look and reply
“In place.”

(4) PITOT COVERS.—Engineer calls out “Re-
moved”; pilot looks ouv the left side and replies
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“Removed left”; copilot looks out right side and
replies “Removed right.”

(5) FUEL TANK CAPS.—The engineer replies
“Checked” to this item. Enough emphasis cannot be
placed upon the importance of properly securing the
caps. In a few minutes several hundred gallons of
fuel may be syphoned out, much of which will run
back through the wing into the bomb bay, creating
a fire hazard.

(6) FLIGHT CONTROLS. — This is a visual
check and the engineer, with his head out of the
hatch, reports the position of the control surfaces as
the pilot moves them for full travel. The pilot calls
out each set of controls as he works them; such as,
when checking the elevators, he calls out “Elevators”
and moves the control fully fore and aft, waiting each

- time for a reply from the engineer. After all controls

have been checked, the pilot replies “Checked vis-
ually” to signify completion of the check.

(7) FUEL TANK VALVES AND AMOUNT.—
Engineer replies “Checked” and the amount of fuel
aboard. It is well also to question the engineer regard-
ing the amount of oil # there is any reason to believe
it might be low.

(8) GENERATORS. — Engineer replies “OFF”
and copilot looks back at the switches and notes same.
Generator switches are kept “OFF” to prevent drain
of the battery back to the generator in case of faulty
reverse current relay, and because the generators
will not charge unless rpm is 1700 or more.

(9) CARBURETOR AIR FILTERS.—Engineer
sets these as directed for local conditions and replies
“As required.”

(10) MAIN LINE AND BATTERY
SWITCHES.—Copilot turns on the main line and the
battery selector switches and replies “ON.” He will
check each battery selector separately to determine
the battery condition. In starting engines with the
battery carts, use only the main line and leave the
battery selectors “OFF”; this permits the current
from the battery cart to pass through the main line
bus and prevents a drain of the airplane’s batteries.

(11) AUXILIARY POWER UNIT AND HY-
DRAULIC PUMP.—Engineer starts the power unit,
then turns on the auxiliary hydraulic pump. The
pump builds up pressure in the brake accumulators
immediately. When the pressure reaches 1140 to
1180 pounds per square inch the pressure switch will
stop the pump. When the pressure drops 130 to 230
pounds the pressure switch will start the pump again.

(12) BRAKE PRESSURE AND PARKING
BRAKE.—Pilot applies the brakes and notes any
change of pressure. Then while holding pedals down,
raises the parking brake handle and releases the foot
brakes. This handle must not be forced either up or
down as this will snap the brake pedal lock pin. After
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the parking brake is set he replies, “Checked and
on.”

(13) GYROS. — Pilot uncages the gyros and
replies “Uncaged.” This will give the flight indicator
a chance to right itself when the engine starts—a
good check of the righting mechanism. Some instru-
ments will not normally erect themselves, and require
momentary caging to assist erection,

(14) AUTOPILOT.—Pilot checks to see that
all switches are “OFF” and replies “OFF.”

(15) TURBOSUPERCHARGERS.—Pilot checks
them in the *OFF” position and replies *“OFF.” Super-
chargers should be off from the previous stopping of
the engines so that the waste gate is open to keep
backfiring on starting from damaging the waste gate.

(16) PROPELLERS. — Copilot checks for full
high “RPM” position and notes the governor limit
lights. He then replies “High rpm.” Be sure the toggle
switches are toward “INCREASE RPM” inasmuch
as lights also come on in full low “RPM” position.

(17) A-C POWER SWITCH.—Copilot switches
the A-C power switch to “No. 1” and checks. Check
may be made by switching on one booster pump and
noting whether or not the autosyn fuel pressure
gage for the engine affected indicates. The copilot
then switches to “No. 2” being careful to pause at
least 5 seconds in the neutral position to avoid
arcing the points of the inverter and blowing out a
fuse. He then switches to the inverter he desires to
use. It is suggested that No. 1 inverter be considered
the normal inverter and that No. 2 inverter be con-
sidered an alternate inverter. It is believed that if
this procedure is followed it will be highly unlikely
that both inverters will fail on any one flight.

(18) INTERCOOLERS. — Copilot checks for
“OPEN” position and replies “Open.” Open is the
normal position. Nothing is gained by closing them
as no heat is available. Operation may be checked
by listening to each motor as the switch is moved.

(19) PITOT HEATER. — Copilot flicks the
switch on and off while looking back at the voltmeter

for a flicker indicating current drain. The engineer
replies *“Checked.”

Note
Voltmeter checked shows -drain but an
accurate check is obtained only by feeling
the pitot heat itself. Engineer should check
on preflight by feel.

(20) COWL FLAPS. — Copilot will open the
cowl flaps. Pilot will check to see that the cowl flaps
on the left side are open. Copilot will check to see that
cowl flaps on the right side are open.

(21) MIXTURE CONTROL. — Copilot will
check for *Idle Cut-off” position and reply “Idle cut-
off.” This prevents flooding when the booster pumps
are turned on.

Section 11
Paragraphs 3, 4

(22) WING FLAPS.—Copilot will check the
handle for neutral and the flap position indicator to
see that the flaps are up.

(23) ICE ELIMINATION EQUIPMENT. — If
shoe type wing De-Icers are installed, the copilot
will check to see that the de-icing system is off. If
exhaust heat anti-icing is installed, the cabin heat or
anti-icing switches may be left “ON” if desired.

CAUTION

If both No. 2 and No. 3 switches are on, be
sure that the “EMPENN. ANTI-ICING”
switch is also on,

Check to see that the propeller anti-icer rheo-
stat is turned off.

4. FUEL SYSTEM MANAGEMENT.
WARNING

In any fuel transfer requiring use of the
cross-feed manifold, do not attempt to fill
more than one main wing tank at a time.
Any engines connected to the cross-feed
manifold will stop running when the tank,
or tanks, being drained are completely
empty and air is introduced into the system.
When an engine stops, set its main selector
valve to “TANK TO ENG.” and start the
engine.

a. TO TRANSFER FROM BOMB
BAY TO MAIN WING TANKS.
(See figure 18.)

CAUTION

FILL ONLY ONE MAIN TANK AT A
TIME. Open the bomb bay door six or eight
inches before starting the transfer to pre-
vent accumulation of fuel vapor. Do not
remove the bomb bay tank filler cap during
the transfer. If fuel overflows, stop the
transfer and inspect.

(1) Set the bomb bay selector valve to “L.H.
ON,” “R.H. ON,” or “BOTH ON.”

(2) Set main selector for the tank to be filled to
“TANK TO ENG. and CROSS-FEED.”

(3) Set the other three main selector valves to
“TANK TO ENG.”

(4) Set the bomb bay shut-off valve (if in-
stalled) to “BOMB BAY TO CROSS-FEED.”

(5) Turn “ON” the bomb bay booster pump
switch.

(6) Turn “OFF” the booster pump switch of
the tank to be filled.

(7) When the main tank is within 50 gallons
of full, or when the bomb bay tanks are empty: Turn
“OFF” the bomb bay booster switch; turn the bomb
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NO. 2 TANK
BOOSTER UNCHANGED BOOSTER “OFF"
FUEL
SELECTOR vALVE BELEC VALVE
OFF

MO, | TAN,
TO
ENG

NO.| TAMK TO NOD.I NO 2 TANK TO NO.2
ENG A CRDSS - ENG. & CROAS-
FEED FEED
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BOOSTER UNCHANGED BOOSTER UNCHANGED

FUEL
SELECTOR vaLvE

OFF
a o NO 4 Tank
-F[mz{ N4
ENG

NO 4 TANA TO NO &
ENG 4 CROSS-
FEED

SET FUEL SELECTOR
VALVES AS SHOWN

SET SHUT-OFF VALVE
AS SHOWN
—_—

SET BOMB BAY SELECTOR
VALVE AS SHOWN

BOOSTER UNCHANGED BOOSTER UNCHANGED

FUEL
SELECTOR VALVE SELECTOR VALVE

NO 4 TANK TO NG 4 NO. 3 TANK TOND 3
ENG & CROSS- ENG. & CROS5 -
FEED

FILL NO. 2 MAIN TANK
FROM L. H. BOMB
BAY TANK

Turn ON Bomb Bay
Booster Pump AFTER
Selector Valves are set

. 2 TANK
IONDOSTEII .Agﬂ,- BOOSTER UNCHANGED
A FUEL
SELEC VALVE SELECTOR vALVE

TONO E
ENG

NO 2 TANK TO NO 2 NO. | TANK TO NO )
ENG. L CROSS - ENG & CROSS-
FEED

SET FUEL SELECTOR
VALVES AS SHOWN

SET BOMB BAY SELECTOR
VALVE AS SHOWN

SET AUX. WING SELECTOR
VALYE AS SHOWN

bay selector valve to “BOTH OFF”; turn the bomb

bay shut-off valve to “OFF.”

Reset the selector valve of the filled tank to

“TANK TO ENG.”

FILL NO. 2 MAIN TANK
FROM R. H. BOMB

BAY TANK

Turn ON Bomb Bay
Booster Pump AFTER
Selector Valves are set

bay tanks.

GROUPS | & 111
AIRPLANES

Figure 18—
Fuel Transfer
From
Bomb Bay Tanks
To
Main Tanks

GROUP 11
AIRPLANES

before attempting the transfer from bomb

b. TO TRANSFER FROM ONE MAIN

TANK TO ANOTHER. (See figure 19.)

Note CAUTION

On Group I airplanes, and on Group II FILL ONLY ONE MAIN TANK at a time,
airplanes, the bomb bay shut-off valve is

not included in the system; therefore, in-
struction (4) will be omitted from this
procedure. In the Group II centralized sys-
tem, be sure the auxiliary wing tank selec-
tor valve is in the “BOTH OFF” position

(1) Set the main selector valves of the valves
of the tank to be filled and of the tank to be drained
to “TANK TO ENG. and CROSS-FEED.”

(2) Set the other two main selector valves to
“TANK TO ENG.”
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NSQE);;TK NEO;;&:K BOOSTER BOOSTER
NCH
PUMP "ON"' PUMP “OFF" UNCHANGED UNCHANGED

FUEL
SELECTOR VALYE

SELEC

VALVE
OFF

HNO. | TANK CROSAFEED
TONO. | TONOI
ENG. ENG

MNO. 4 TANK TO NO. 4
ENG A CROSS-
FEED

NO. | TANR TO MO NO.3 TANK TO NO. 3
ENG.A CROSS - ENG. & -
FEED FEED

SET SELECTOR VALVES AS INDICATED TO
TRANSFER FUEL FROM NO. 1 MAIN WING
TANK TO NO. 2 MAIN WING TANK

Figure 19—
Fuel Transfer BOOSTER NO. 2 TANK NO. 3 TANK BOOSTER
UNCHANGED R BOOSTER UNCHANGED
From PUMP “"ON" PUMP “*OFF"
One Main Tank FUEL
SELECTOR VALVE Wi SELECTOR VALVE
To Another OFF
MO, | TANK v ] CROSAFEED
o s Enoase MO s CROSS - N s CRoss. 4
FEED FEED

SET SELECTOR VALVES AS INDICATED TO
TRANSFER FUEL FROM NO. 2 MAIN WING
TANK TO NO. 3 MAIN WING TANK

NO. 1 TANK NO. 3 TANK
BOOSTER BOOSTER BOOSTER BOOSTER
PUMP “OFE" UNCHANGED PUMP "ON"' UNCHANGED

FUEL
SELEC VALVE SELECTOR VaLVE
oFF

GROUPS | & 11l

AIRPLANES
NO. | TANK TO NO.I ND.2 TANK TO NO.2 N NO.4 TANK TO NO. 4
ENG. & CAOSS~ ENG. & CROSS~ E & CROSS ~ ENG A CROSS-
FEED FEED
SET SELECTOR VALVES AS INDICATED TO
TRANSFER FUEL FROM NO. 3 MAIN WING
TANK TO NO. 1 MAIN WING TANK
NO. 4 TANK NO. 3 TANK
BOOSTER BOOSTER wcf'“" BOOSTER
PUMP “ON" PUMP “'OFF" UNCHANGED UNCHANGED
FUEL
SELEC VALVE SELECTOR VALVE SELECTOR VALVE
GROUP 11
(<3
AIRPLANES Ly

NO. & TAl TO ND. 4 NO. 3 TAl TOND.3 MO 2 TANK TO NO.2 NO. | TANK TO NO. |
ENG. A CROSS -

EMG & CROSS- ENG. & CROSS-
FEED

ENG & CROSS-
FEED FEED

SET SELECTOR VALVES AS INDICATED TO
TRANSFER FUEL FROM NO. 4 MAIN WING
TANK TO NO. 3 MAIN WING TANK
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SET VALVES AS SHOWN — THEN TURN AUX. FUEL PUMP SWITCH ON

GROUP |
AIRPLANES

Figure 20—
{Sheet 1 of 2 Sheets)
Fuel Transfer

FILL No. 1 FILL No. 1, 2 & 3 From
MAIN TANK MAIN TANKS Auxiliary Wing Tanks
FROM FROM

To Main Tanks

R. H. AUX. WING TANK L. H. AUX. WING TANK

WHEN TRANSFER OPERATIONS ARE COMPLETED TURN FUEL PUMP OFF AND TURN
AUX. SELECTOR AND AUX. TRANSFER PANEL VALVES OFF.

MO 4 TAnA TO MO & NO 3 TANS TO MO 3 MO R Tans TONO B
lu‘-.l.::mr EMC. 4 CROSS - ENC & CRO3S -

FILL NO. 2 MAIN TANK

SET FUEL SELECTOR
mvawt xm“ #J Turn ON Bomb Bay AIRPLANES

Booster Pump AFTER
Selector Valves are set

SET AUX. WING SELECTOR
VALVE AS

(3) Turn “OFF” the booster pump switch for
the tank to be filled.

(4) Turn “ON” the booster pump switch for
the tank to be drained.

(5) When the tank being filled is within 50
gallons of full:

(a) Reset its selector valve and that of the
tank being drained to “TANK TO ENG.”

(6) Turn “OFF” the booster switch of the
tank being drained.

(6) When any main tank is completely empty,
reset its selector valve to “CROSS-FEED TO ENG.”;
reset the other three main selector valves to “TANK
TO ENG. and CROSS-FEED.”

(7) If fuel is low in all main tanks, reset all
the main selector valves to “TANK TO ENG. and
CROSS-FEED.”
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SET VALVES AS SHOWN — THEN TURN AUX. FUEL PUMP SWITCH ON

O A AUXILIARY FUEL
| TRANSFER PANEL

Figure 20—
[Sheet 2 of 2 Sheets)
Fuel Transfer
From
Auxiliary Wing Tanks
To Main Tanks

O m AUXILIARY FUEL O Fol AUXILIARY FUEL
TRAMSFER PANEL @ TRANSFER PANEL

FILL Neo. 1
GROUP 11 1&_":.::
AIRPLANES FROM

L. H. AUX. WING TANK R. H. AUX. WING TANK BOTH AUX. WING TANKS

WHEN TRANSFER OPERATIONS ARE COMPLETED TURN FUEL PUMP OFF AND TURN
AUX. SELECTOR AND AUX. TRANSFER PANEL VALVES OFF.

FILL Ne. 1,
2,364
TANKS
FROM

¢. TO TRANSFER FROM AUXILIARY
WING TANKS TO MAIN TANKS ON
GROUPS I AND III AIRPLANES.

(See figure 20.)

Note
Transfers may be made from either or both
auxiliary wing tanks to any or all main
tanks in a single operation.

(1) Set the auxiliary wing selector valve to
“L.H. ON,” “R.H. ON,” or “BOTH ON.”

(2) Set either or both of the transfer valves
on the panel to any desired transfer position.

(3) Turn “ON?” the auxiliary fuel pump switch
(on panel).

(4) When the majin tank or tanks are within

50 gallons of full, or when the auxiliary wing tank
or tanks are empty:

(a) Switch “OFF” the fuel pump.

(b) Turn the auxiliary wing selector valve
“OFF.”

(¢) Turn “OFF” both transfer panel valves.

CAUTION

Do not change any of the valve settings
while the fuel pump is on. Be sure the
auxiliary selector and the transfer panel
valves are turned off after the transfers are
completed.

d. TO TRANSFER FROM AUXILIARY
WING TANKS TO MAIN TANKS
ON GROUP II AIRPLANES.

CAUTION

FILL ONLY ONE MAIN TANK AT A
TIME.,

(1) Set the auxiliary wing selector valve to
“L.H. ON,” “R.H. ON,” or “BOTH ON.”

(2) Set the main selector valve for the tank to
be filled to “TANK TO ENG. and CROSS-FEED.*

(3) Set the other three main selector valves to
“TANK TO ENG.”

(4) Be sure the bomb bay tank selector valve
is in “BOTH OFF” position.

(5) Turn “ON” the bomb bay booster pump
switch,

(6) Turn “OFF” the booster pump switch of
the tank to be filled.

(7) When the main tank is within 50 gallons of
full, or when the auxiliary wing tank or tanks are
empty:

(a) Turn “OFF” the bomb bay booster pump®&
switch,

(b) Reset the main tank selector valve to
“TANK TO ENG.”

(c) Turn the auxiliary selector wvalve to
“BOTH OFF.”
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5. STARTING ENGINES.

(1) Fire guard.

(4) Start engines,

"

COPILOT ~

a. CONDENSED CHECK LIST.

(2) Ignition switches—"“ON.”
(3) Booster Pumps—"ON.”

(5) Flight indicator—Check operation.

(1) Call “*Clear.”

(3) THROTTLES.—Crack all throttles. This
prevents backfiring and/or overspeeding of the en-
gine on starting.

(7) When the engine starts, bring the mixture
control back to “AUTO-RICH” and leave it there.

b. AMPLIFIED CHECK LIST,

(1) Call “Clear.”

Check to see that the fire guard is posted.
Signal to start No. 3 engine first. The engines will
be started 3, 4, 2, 1. This is to protect the fire guard
from danger of the outboard propeller in case of
fire. Also, the hydraulic pump is on No. 3 engine.
(When using the crank or external energizer, start
engines 1, 2, 3, 4.)

(2) IGNITION SWITCHES.—Turn all ignition
switches “ON.”

(4) BOOSTER PUMPS.—Do not the
booster pump switch “ON” until the engine is to be
started. Turn “OFF” after the engine is started.
Booster pumps must be on to supply fuel pressure for |

turn

priming.

(5) PRIME.—Prime the engine when the fuel
pressure is up above four pounds. The engine will
be primed by depressing the switch for one second
and then releasing ‘it. The number of one-second
shots necessary may best be determined by experi-
ence but normally will not be less than three or
more than six,

(6) START ENGINES.—Energize the starter,
then mesh, holding the mesh until the engine is defi-
nitely started. The reason for this is that the induc-
tion vibrator is energized by the meshing switch.
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(8) Watch the oil pressure gage and call “Oi]\
pressure coming up” if it is coming up. If the oil
pressure does not come up within 30 seconds, put the
mixture control in “IDLE CUT-OFF” and stop the
engine. When the engine starts, turn “OFF” the
booster pump switch. During all subsequent opera-
tion on the ground, the engines will be idled at 1000
rpm when not actually taxying.

FLIGHT ENGINEER

(9) GENERATOR SWITCH.—Turn the gen-
erator switch to "ON" position,

(10) FLIGHT INDICATOR.—Note the rapid-

ity with which the flight indicator rights itself as the
engine which is supplying the vacuum starts. If the
righting is sluggish, the instrument needs repair.

(11) ENGINE FIRE.—In case of engine fire,
move the mixture control to “IDLE CUT-OFF” and
turn the ignition switch for the burning engine off.
If the other engine on the same side is running, stop
that engine also. Use fire extinguishers. Do not start
the engines again until thorough inspection is made

and cause of the fire is determined.

6. ENGINE WARM-UP AND ACCESSORY
CHECK.

a. CONDENSED CHECK LIST,
(1) Check all instruments.
(2) Check the vacuum pressures.
(3) Check the altimeter.

(1) ALL INSTRUMENTS.—Spin the directional
gyro, then pull out to uncage it. If the gyro stops
spinning, it may be considered in good working con-
dition. Try it both ways, left and right. The flight
indicator has already been checked if it has righted
itself, Check tl = engine instruments: Oil pressure, oil
temperature, head temperature fuel pressure, car-
buretor air temperature, tachometers and manifold
pressure. Check the free air temperature gage, hy-
draulic pressure gages, compass and the gear warn-
ing light,

b. AMPLIFIED CHECK LIST.

Revised 25 March 1945

FLIGHT ENGINEER

(2) VACUUM.—Call out the number of the
engine supplying the vacuum. The pilot will check
his gage and reply “Check” if the vacuum is between
3.5 and 5 inches of mercury. The engineer will then
turn the selector valve and the procedure will be
repeated at 1000 rpm on the other engine.

RESTRICTED
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(3) RADIO, ALTIMETER AND TIME.—Call
the tower for radio check, altimeter setting and time.
Set altimeter and note how far off it is by the differ-
ence between altimeter reading and the actual alti-
tude of field. The maximum error permissible is 75
feet. Check the interphone communication among
the members of crew.

(4) WHEEL CHOCKS.—Check removal left. (4) WHEEL CHOCKS.—Check removal right.

7. EMERGENCY TAKE-OFF.

a, If oil dilution has been used before stopping
the engines at the end of previous flight, a normal
take-off may be made as soon as the il pressures
steady down on all engines. Be on the alert for failure
of cold engines. (See Section IV, paragraph 2.)

b. Safe minimum “Oil-in” temperatures when the
oil has not been diluted are:

Grade Air Temperature Oil Temperature
Oil At Ground Gage Reading
1120 4°C (40°F) and above 20°C (68°F)
1100 -7° to 27°C (20° to 80°F) 10°C (50°F)
1080 10°C (50°F) and below 0°C (32°F)

8. ENGINE AND ACCESSORY OPERATING .
GROUND TEST.

a. CONDENSED CHECK LIST.

(1) Exercise the turbos, wing flaps and pro-
pellers.

(2) Run up engines.

b. AMPLIFIED CHECK LIST.

(1) TRIM TABS.—Set the trim tabs as desired.
(Normally rudder two to three degrees right rudder,
elevators one to two degrees nose up, and aileron zero
degrees) and replies **Set for take-off.”

(2) MIXTURE CONTROLS. — Copilot puts
them all in “AUTO-RICH” and replies “AUTO
RICH"’ 5

(3) EXERCISE THE PROPELLERS AND
TURBOSUPERCHARGERS.—Pilot sets the throttles
for 1400 rpm, Then as the copilot changes the pro-
peller governors from high rpm to low rpm and
back, the pilot advances the superchargers slowly and
retards them slowly several times.

(See Note om mext page.)
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Note
Electronically regulated superchargers need
not be exercised. The turbosupercharger
control system is automatically energized
whenever the inverter is running.

(5) RUN UP ENGINES.—Engines will be run
up in the following order: 4, 3, 2, 1, Advance No. 4
throttle to 2000 rpm.

!

Move the supercharger control handle for-
ward nearly to stop. As the manifold pressure climbs,
then stops, move supercharger lever slowly forward
until desired manifold pressure is obtained. On air-
planes having electronic turbo regulators, set the
turbo boost selector dial to *8.”

(8) GYROS. — Pilot gives final check, noting
any precession since taxying from the line, and resets
for the take-off.

(10) FLIGHT CONTROLS.—Check the flight

controls for freedom of movement.

Y COPILOT \

(4) PROPELLERS.—Check for high rpm and
governor limit lights.

(6) Check the magnetos at signal from the pilot.
Switch to the left magneto first, then back to both
magnetos, and then to right magneto. Normal drop
from both to one magneto is 50 to 75 rpm. The maxi-
mum drop should not be more than 100 rpm. When
switching from left to right magneto the difference
in the speeds should not be more than 30 or 40 rpm.
Magneto check should be made in as short a time as
possible, Adjust the hydraulic turbo regulator by
advancing the throttle fully open and holding it
there.

(7) TURBOSUPERCHARGERS.—Set the lock
so that the levers may be moved but will not creep. It
should be remembered that the throttle and super-
charger “LOCKS” are in reality friction brakes and
should be treated as such.

(9) WING FLAPS.—Check the flaps for 20-
degree position.

doors and hatches.
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(11) DOORS AND HATCHES. — Close the
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(12) AUXILIARY POWER UNIT.—Turn aux-
iliary power unit to “OFF” position and reply “OFF.”

* (13) Deleted in revision, dated 25 March 1945.

PILOT

COPILOT

(14) COWL FLAPS.—Close the cowl flaps to
trail position (10 degrees). Be careful to see that all
are closed the same. If open too much, they will cause
a loss of lift and increased drag. Beyond five degrees
of cowl flap opening one mile per hour loss of air
speed will result from each additional degree. In
flight no added cooling will be gained above 1214
degrees.

(15) BOOSTER PUMPS. — Turn all booster
pump switches ““ON.” This builds up a differential of
eight pounds pressure in the self-sealing hose lines to
the engine to keep them from collapsing. It is also a
safety precaution in case of engine pump failure.

9. TAXYING INSTRUCTIONS.

When taxying it is imperative that application of
the brakes, rudder and throttle be coordinated in
such a manner as to keep the plane taxying in a
straight line, not in excess of 15 miles per hour and
without excessive use of the throttle at any time,.
Except in cases of emergency, use of the throttle in
excess of 1400 rpm is unnecessary, For all ground
operation the cowl flaps must be wide open. The mix-
ture control must be in “AUTO-RICH” and the
engine temperature limits strictly observed.

At all times try to taxi without using the brakes.
Use the outboard engines and rudder, rather than
the brakes to keep on course.

CAUTION

Avoid sudden application of power while
the nose wheel is turned in a direction not
parallel to the line of travel. When the for-
ward motion of one main wheel is retarded
the nose wheel will turn in the direction of
the restricted wheel. Forward surges will
then impose high shear loads which could
cause failure of the nose gear strut.

REMEMBER, use only one outboard engine at a
time, and be sure to cut back all throttles when
braking the plane to a complete stop.

The following suggestions will serve as a guide
to successful taxiing operations:

30 RESTRICTED

a. Keep the field control tower posted as to your
movements,

b. Post the flight engineer on lookout at the pilot’s
escape hatch,

¢. Have the copilot closely watch right side of
plane.

d. Be sure the supercharger switches are in
“LOW,” booster pumps off, mixture controls in
“AUTO-RICH,” and the cowl flap full open.

e. Never at any time spin the plane on the inside
landing wheel on turns. This will tear rubber off the
tire.

f. Do not cock the nose wheel more than 30 degrees
at any time.

g When braking to a complete stop, and the nose
wheel starts to turn, release the pressure on the
brake on side to which the nose is turning and catch
with the opposite brake. -

b._Refrain from using excessive amounts of out-
board throttle when taxying, as this will necessitate
constant “‘jockeying” of the airplane.

i. One of the main points to consider in taxying
tricycle gear installations is to avoid starting move-
ment contrary to the direction in which the nose
wheel is turned. Pilots should note the position of
the nose wheel before entering the airplane. If it is
turned sidewise over 30 degrees or caught in a rut, the
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wheel should be straightened with a towbar before
attempting to taxi. If turned only a small amount
the pilot should begin his taxying in the direction
the nose wheel points using unsymmetrical power
rather than brakes in order to start the wheel caster-
ing. After the nose wheel has begun to caster, the
plane may be turned to the desired direction.

j- Pilots should start taxying with no more than
the minimum amount of throttle required to start
motion. Hold the brakes and turn the engines up to
about 1000 rpm. Release the brakes and keep the
engines at 1000 rpm using the outboard engines for
steering.

k. Bounding of the nose section on a smooth run-
way is due to excessive use of brakes, and is a sure
indication of an inexperienced pilot.

I. Use the carburetor air filter if dust conditions
are bad. There will be about two inches loss of mani-
fold pressure when the filter is used, but this loss
should not be made up by advancing the throttle
unless absolutely necessary. Ground operation should
always be carried on at the lowest possible rpm.

10. TAKE-OFF.

a. NORMAL TAKE-OFF.—On clearance from the
control tower, taxi into the take-off position on the
assigned runway. The engines will be idled at a mini-
mum of 1000 rpm and the airplane held with the
brakes. When the instruments and controls have been
given a final check by both the pilot and the copilot,
the brakes will be released and the take-off roll started
by advancing the throttle slowly and steadily.

(1) Directional control will be maintained by

use of the throttles and rudder and not by use of
brakes,

(2) The copilot will follow the pilot through
on the throttles and will adjust the friction knob on
the pedestal to give only sufficient friction to prevent
creeping.

(3) The copilot will keep his eyes on the instru-
ment panel throughout the take-off roll, alert for
excessive manifold pressure or rpm and ready for
instant action.

(4) The pilot will retain control of the throttles
until a safe altitude has been reached.

(5) The flight enginer will maintain a constant
- visual check on the engines, watching for turbo
torching, evidence of fire, or any other irregularities.
If noted, the pilot will be informed immediately.

(6) High wind conditions require a large
amount of rudder control and a large amount of
differential throttling on the take-off roll.

(7) Climbing conditions directly after the take-
off in a high wind require as much as 10 miles per

Section 11
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hour faster air speed than calm or moderate wind
conditions require.

(8) Take-off power settings (fuel, Specification
No. AN-F-28, grade 100/130 only):
Manifold pressure ... .49 inches Hg.
RPM ........in o AT T AL
Mixture control ... ... “AUTO RICH”

Do not hold take-off power setting longer than
five minutes, If an electronic turbosupercharger reg-
ulator is installed, be sure the turbo boost selector
dial is set at *‘8.”

(9) At the beginning of the take-off roll the
flight engineer will watch the ammeters on the gen-
erator control panel for indication of excessive load
on any one generator. Switch off any generator carry-
ing excessive load. Do not switch back on again until
other generators show signs of sharing the load.

b. NO FLAP TAKE-OFF.

(1) Take-off settings, position, and clearance
the same as for normal take-off, except for the flaps
being all the way up.

(2) Take-off the same as normal take-off, except
that plane requires longer run, higher take-off speed.
The take-off speed should be at least 130 miles per
hour indicated. A slightly higher nose-up attitude
at the initial take-off is needed. Climb at 150 miles
per hour for remainder of the take-off, the same
as for the normal take-off.

c. FULL FLAP (40°) TAKE-OFF.

In case it is necessary to take off from an excep-
tionally short field and to clear rather high obstruc-
tions close to the field, a full flap take-off should be
used. It will place the airplane in the air faster with
a shorter run than any other method. It must be
noted, however, that the airplane is flying at such
a low airspeed that sufficient rudder control is not
available in case of outboard engine failure. When
using this method it is recommended that the airplane
be made as light as possible. A full flap take-off differs
from the conventional half flap take-off in the follow-
ing manner:

(1) Start the take-off run with half flaps. As

soon as the throttles are set and tightened, drop the
flaps full down (40°).

(2) Momentarily exceed the take-off power
limits if necessary, to reach a speed of 90 to 100 miles
per hour indicated. A hard pull on the elevators will
be necessary at this speed. Assist with the trim tabs.

(3) Hold 100 miles per hour climb to 200 or
300 feet to clear obstructions. Nose over gradually,
holding your altitude and pick up speed to 127 miles
per hour indicated.

(4) Raise the flaps up to half-(20°). Retract
the wheels, and proceed the same as for normal take-
off,
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d. THREE-ENGINE TAKE-OFF.

(1) Operate the two symmetrical good engines
in the same manner as for a normal take-off.

(2) Adjust the rudder tab to give the maxi-
mum possible force to counteract the unsymmetrical
thrust.

(3) During the take-off run, hold the rudder
over as far as possible and increase the power of the
odd engine as the force on the tail becomes greater,
thus keeping the ship straight.

(4) It has been found that with an outboard
engine stopped, and its propeller feathered, the other
outboard engine may be allowed to develop about 750
horsepower (2500 rpm and 30 inches Hg) at take-
off. In case an inboard engine is dead, the other in-
board can be allowed to develop partially full take-off
power by the end of the take-off run. Tests show
that, with an outboard engine dead, the take-off run
is from 23/ to 3 times as long as when using all four
engines. With an inboard engine dead, the run will be
2 to 2/ times as long as that required when all four
engines are used.

(5) If time and shop facilities permit, remove
the propeller of the dead engine and close the front
of the engine with a securely fastened disc of plywood
or sheet metal, to reduce drag.

e. ALTITUDE TAKE-OFF.—The ground run for
the take-off increases with altitude (See Take-off,
Climb and Landing Charts, Appendix II). For a
supercharged engine this increase is approximately
3.5 percent per 1,000 feet increase in altitude, up to
the rated altitude. The path angle of climb also de-
creases with altitude. In all take-offs at high alti-
tude, allowance must be made for the increased
ground run and reduced path angle of climb.

11. ENGINE FAILURE DURING TAKE-OFF.
Refer to “ENGINE FAILURES,” in Section IV,
paragraph 2.

12. CLIMB.
a. CONDENSED CHECK LIST.
(1) Wheels.

(2) Power reduction.
(3) Wing flaps.
b. AMPLIFIED CHECK LIST.

(1) WHEELS.—The copilot will raise the gear
on signal from pilot. The pilot will apply the brakes
to stop rotation of wheels.

Note
Do not raise the gear until at a safe altitude.
(2) TURBOSUPERCHARGERS. — The pilot

will make a power reduction with the superchargers
and set them for climb.
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(3) THROTTLES.—If the manifold pressure is
still higher than desired for climbing, retard the
throttles.

(4) PROPELLERS. — The copilot will reduce
the rpm to 2550 when ordered to do so by the pilot.

(5) WING FLAPS.—The copilot will raise the
wing flaps when ordered to do so by pilot. The flaps
should not be raised at air speeds less than 140 miles
per hour. It is desirable to climb with flaps up
and at highest air speed possible to maintain
desired rate of climb (usually 150 to 160 MPH)

Note
Raising of the flaps changes the trim and
attitude of the airplane. Bring the nose up
gradually as the flaps are raised. Be sure
that the airplane is at a safe altitude before
raising the flaps.

(6) BOOSTER PUMPS.—Above 1,000 feet, the
copilot switches the booster pump switches “OFF” one
at a time, noting any drop in pressure, indicating
malfunctioning of the engine-driven pumps. The
booster pumps will be used at high altitudes wherever
necessary to maintain pressure and prevent vapor
lock.

(7) COWL FLAPS.—The cowl flaps should nor-
mally be set at trail for climb.

CAUTION _
On running take-off, watch the cylinder
head temperatures and open the cowl flaps
if necessary,

13. GENERAL FLYING CHARACTERISTICS.

a. Power settings and engine limits for various
flight conditions are given in the Specific Engine
Flight charts in Section III of this handbook.

WARNING
When changing the power settings during
flight, advance or retard the throttles
slowly. AVOID ABRUPT OR JERKY
MOVEMENTS. Sudden movement of the
throttle levers may cause the engines to
backfire or to stop.

b. Effect on airplane performance due to changes
of the gross load during flight, such as consumption
of fuel and dropping of bombs, is shown on the Flight
Operation Instruction charts in Appendix II of this
handbook.

c. OPERATION OF ELECTRONIC TURBO-
SUPERCHARGER REGULATOR.

(1) BEFORE STARTING ENGINES.—Set the
turbo boost selector (figure 17, item 60) at “0.”
Turn on the auxiliary power unit.

(2) SYSTEM AUTOMATICALLY ENERGIZED
BY INVERTERS.—After turning on the airplane’s
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battery switches, master switch, and the inverter
switch, allow two minutes for the amplifiers to
warm up. The control system will then respond to
the setting of the turbo boost selector.

Note
Never turn inverter off while the engines
are running, due to the fact that the control
system is dependent on the a-c power for
operation.

(3) TAXYING. — Set the dial at *“0” unless
turbo boost is needed.

(4) BEFORE TAKE-OFF.—Set the propeller
governors for take-off rpm and check the manifold
pressure on each engine separately by advancing the
throttle to full-open position and then turning the
dial of the turbo boost selector clockwise to '8.”
If the manifold pressure on any engine fails to come
up to within one inch of the take-off pressure with
full rpm, turn the dial to 0" and check the engine
rpm and manifold pressure without the turbo boost.
This will show whether the low manifold pressure is
caused by faulty engine operation or by ansufficient
turbo boost. Also check the d-c voltage on the volt-
meter, with the generators on.

(5) TAKE-OFF.—Turn the dial to *8” and then
open the throttles.

Note
Be sure the generator switches are “ON?”
and operating during the take-off.

(6) CLIMBING.—After the take-off, turn the
knob counterclockwise until the desired manifold
pressure is reached. Decrease the rpm to desired value.
Reset the manifold pressure with the turbo boost
selector if necessary. Adjust the intercooler shutters
to maintain the proper carburetor air temperature.
For climbing, after cruising, increase the rpm first;
then advance the throttles and increase the manifold
pressure to the desired value by turning the turbo
boost selector clockwise.

(7) CRUISING.—Use the dial to select the
manifold pressure. If the manifold pressure cannot
be lowered sufficiently with the knob, pull back on
the throttles. Decrease the rpm to the desired value,
and then if necessary reset the manifold pressure with
the throttles and dial.

Note

If the atmospheric conditions are such that
carburetor icing may occur, maintain at
least four inches of turbo boost and ad-
just the intercoolers to maintain the proper
carburetor air temperatures. If the engine
operation does not require this amount of
boost, reduce the manifold pressure four
inches by retarding the throttles and bring
the manifold pressure back up four inches
by increasing the dial setting.
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(8) FORMATION FLYING.—The throttles, the
turbo boost selector knob, or the throttles and the
knob combined, may be used in formation flying,
depending on the tightness of the formation, the
position of the plane in the formation, and the
altitude. In all cases, the setting of the turbo boost
selector must be such that the manifold pressure
will not exceed the recommended limit for the rpm
being used, even with throttles full open. At alti-
tudes in the turbo overspeed range (where governor
limits rpm of turbosupercharger) the turbo boost
selector should be held to a setting below the point
where the overspeed control begins to *“‘cut in” on
any engine, and the throttles should then be used to
vary the power. Below 6,000 feet, the throttles must
be used, as the effective range of the control system
is limited at low altitudes.

(9) DESCENDING. — Maintain some turbo .
boost. Use the dial to select manifold pressure until
the throttle range is reached. For further reduction,
use the throttles.

(10) LANDING.—Set the propellers at maxi-
mum cruising rpm. Set dial for the maximum cruise
manifold pressure. Pull back on the throttles.

(11) STOPPING ENGINES. — When stopping
the engines, turn the dial of the turbo boost selector
to “0” before turning off the inverter.

Note
In emergencies, where the electronic super-
charger regulator fails to hold the mani-
fold pressures within the required limits,
retard the throttles to prevent excessive
manifold pressures.

d. AUTOMATIC FLIGHT CONTROL
OPERATING INSTRUCTIONS.
(See figure 21.)

(1) TYPE C-1 AUTOPILOT. — Operation of
the type C-1 Autopilot installation in the airplane
is conventional. Standard instructions and check
list are placarded in the pilot’s compartment.

(2) TYPE A-5 AUTOMATIC PILOT.
(a) BEFORE TAKE-OFF.
1. Check freedom of all three controls for
hard-over position.

2, If equipment has been repaired or
changed since last flight, turn “ON” the automatic
pilot and check alignment of the meter needles and
the proper operation of controls. Press the emergency
release button and check that all controls are freed.
Turn all switches “OFF.” (See figure 22.)

(b) AFTER TAKE-OFF.

1. Turn the master control switch clock-
wise to position “1” and leave for about 20 seconds.

RESTRICTED 33



Section |l RESTRICTED

34

AN 01-5EE-1

CENTERING
TO LOWER R. WING IF PDI RIGHT TORAISE NOSE
o I N

INCREAS!

L N\
(% ;

| L TURN COMPENSATION
CONTROL TRARSPER CREASE BANK  TO DECREASE SKID

- < 4 I.d
¥ , J ¥ /
PILDT " ZND b -

STA

e AILERON * ! * ELEVATOR *

*ON-RUDDER - OFF » & TOMBSIGHT & Son-ELzwarom-orrs

RESTRICTED

»

"

SoHoMmAWN —

Figure 21—
Type C-1 Autopilot
Control Panel

Rudder Switch

Master Control Switch
Rudder Meter

Aileron Meter

Elevator Meter

Elevator Aligning Switch
Aileron Aligning Switch
Bomb Sight Switch
Station Selector Switch

Figure 22—
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Control Panel
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2. Turn clockwise to position 2" and leave
for three to five minutes for the gyros to come up to
speed.

3. Turn the station selector switch to
(tPILOT-‘I’

4. Be sure that the “RUDDER,” “BOMB-
SIGHT,” “ELEVATOR,” and “ALTITUDE CON-
TROL?” switches are all “OFF.”

5. Check the voltage and frequency, 110
to 120 volts, 380 to 420 cycles. METERS SHOULD
NOT FLUCTUATE.

6. Trim the airplane for “hands-off”
straight and level flight.

Note

Since the meters indicate only three degrees
airplane movement to either side of the in-
dex, it is difficult in rough air to control the
airplane so that the meter is exactly cen-
tered. It is permissible to turn any control
“ON,” even though the meter is not exactly
centered.

7. Center the needle of “AILERON” meter
approximately by holding the aileron aligning switch
“LEFT” or “RIGHT,” and immediately turn the
master control switch clockwise to position “3.” If
necessary, level the airplane laterally by moving
aileron aligning switch “LEFT” or “RIGHT.”

8. Center the needle of the “ELEVATOR”
meter approximately, by holding elevator aligning
switch “UP” or “DOWN,” and immediately turn the
“ELEVATOR?” switch “ON.” If necessary, level the
airplane longitudinally by holding the elevator align-
ing switch “UP” or “DOWN.”

9, Center the needle of the “*RUDDER?”

meter approximately:

a, If the meter needle shows left deflec-
tion, turn the rudder alignment knob (Center knob
on A-5, turn and bank control) clockwise until the
meter needle is centered (see figure 23).

b. If the meter needle shows right deflec-
tion, turn the rudder alignment knob counterclock-
wise until the meter needle is centered. Immediately
turn the “RUDDER?” switch “ON.”

CAUTION

If the direction of the meter needle move-
ment does not correspond to the movement
of the rudder alignment knob, continue to
turn the aligning knob until the needle ap-
proaches center in the same direction in
which the aligning knob is rotated.

10. Turn the “ELEVATOR TAB” switch
CON.”
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11. AIRPLANE TRIMMING CONTROL.
—When the automatic pilot is in operation, any out-
of-trim condition of the airplane is indicated by a
tendency of the meter needles to remain on one side.
This may be corrected by trimming the airplane
manuilly with the airplane’s trim controls while the
automatic pilot is in operation.

12. DIRECTIONAL CONTROL., — The
pilot may make course corrections or ‘turns by use of
the turn controller., The pilot’s turn control knob is
turned right or left for the desired direction turn.
The ball inclinometer is kept centered by changing
the angle of bank with the bank adjustment knob
on the turn controller. The airplane is returned to
straight and level flight by turning the pilot’s turn
control knob to center.

13. LATERAL CONTROL. — The human
pilot may have lateral control by operating the aileron
aligning switch “LEFT” or “RIGHT.”

14. LONGITUDINAL CONTROL.—Lon-
gitudinal control through the automatic pilot may
be accomplished by operating the elevator aligning
switch “UP” or “DOWN.”

15. PILOT DIRECTOR INDICATOR.—
To put the pilot director indicator in operation, turn
the station selector switch to “P.D.I.” By reference
to this unit the human pilot can maintain a pre-
determined heading from the directional gyro when
flying manually,

16. To disengage the automatic pilot, turn
the master control switch clockwise te “OFF” or,
if the automatic pilot is to be temporarily disengaged,
turn the master control switch counterclockwise to
position No. “2”; then, turn the “RUDDER” and
“ELEVATOR” switches “OFF.”

Figure 23—Type A-5 Bank and Turn Control
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¢. CRUISING.

(1) Always approach the cruising level from
higher altitude and the cruising speed from higher
speed; NEVER FROM LOWER ALTITUDE OR
SPEED. The speed gained in descent to cruising alti-
tude from above will insure a proper flight attitude
for economical cruising. If the power is reduced
before the airplane has picked up full momentum
for cruising, it will “mush” along in a high-attack,
high-drag attitude and waste fuel.

(2) A visual check of the cowl flaps and nacelles
should be made every half hour. The cowl flaps
should be at trail for cruising.

(3) Check the actual fuel consumption with
sight gages every hour. Set up a form and keep rec-
ords, Compare with Flight Operation Instruction
Charts (see Appendix II).

(4) On long flights at high altitudes, exercise
the propellers about every half hour, to prevent
stiffening of oil in the propeller dome. Always put
the mixture control in “AUTO RICH” and reduce
the manifold pressure before increasing the propeller
pitch (i.e. decreasing rpm).

14. STALLS.

@. As the flap angle is changed, the stalling speed
of the airplane is changed. Therefore the airplane
should have considerable excess speed before the flaps
are raised,

b. When under automatic pilot control, do not
fly at near-stalling speeds.

¢. Maintain the indicated air speeds higher than
155 miles an hour with gross weight loadings of
41,000 pounds or more,

d. STALLING SPEEDS.

Gross Wing Flaps and Wing Flaps 40°
Power Weight L. G. Retracted L. G. Extended
Zero 45,000 Ib 110 mph 91 mph
Zero 56,000 Ib 123 mph 101 mph
Zero 64,000 Ib 132 mph 109 mph
40% 45,000 b 103 mph 71 mph
40% 56,000 1b 114 mph 80 mph
40% 64,000 Ib 123 mph 85 mph

Note

Variations to the above results may be caused by
variations in operating technique and the condition
of the wing surfaces as to paint and dirt.

15. SPINS.

a. Intentional spins with this airplane are pro-
hibited.

b. Lowering of the landing gear will assist recovery
from early stages of spins. If a spin has not progressed
too far, recovery may be assisted by increasing the
power of the engines on the inside of the turn and
decreasing the power of the engines on the outside of
the turn, as well as by applying the usual nose-down
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and opposite aileron and rudder controls. In recovery
from a spin, there must be no abrupt movement of
the controls.

16. ACROBATICS.

All acrobatics with this type of aircraft are pro-
hibited.

17. DIVING.

a. Refer to paragraph 1., b. of this section for the
maximum permissible air speeds.

b. Do not exceed 3060 rpm during rapid descents.

18. NIGHT FLYING.

When approaching a lighted field at night, start
a turn from the base leg into the runway approach
at the moment when the runway lights appear to
separate and become two rows of lights instead of
one row.

19. APPROACH AND LANDING.

a. BEFORE LANDING—CONDENSED
CHECK LIST.
(1) Radio and altimeter,
(2) Crew positions.
(3) Autopilot—"OFF.”
(4) Booster pumps—"ON.”
(5) Mixture—*"AUTO RICH.”
(6) Intercoolers—open.
(7) Wing De-Icers (shoe type)—"OFF.”
(8) Auxiliary power unit—as required.
(9) Landing gear.
(a) Pressure.
(b) Visual check of locks. «
(c) Indicator light.
(d) Control handle.
(10) Electric hydraulic pump—"ON.”
(11) Brake pressure.
(12) RPM.
(13) Wing flap setting,
(14) Heaters off. (SBtowert-Wermer)
b. BEFORE LANDING—AMPLIFIED

(1) ALTIMETER SETTING. — Before coming

back into traffic, call tower for altimeter setting and
landing instructions.

(2) CREW TO STATION.—See that the nose
section is clear of personnel. Retract the ball turret
and trailing antenna.

(3) AUXILIARY HYDRAULIC PUMP. — The
engineer starts back to turn the auxiliary hydraulic
pump switch “ON,” signals “ON,” and continues
back to check the main gear locks when the gear is
started down.
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(4) BRAKE PRESSURE AND PARKING
BRAKES.—The pilot presses the pedals, notes pres-
sure, and checks the parking brake handle for “OFF.”

(5) AUTOPILOT. — The pilot checks all
switches for “OFF” positions.

(6) GEAR HANDLE.—With indicated air speed
no greater than 155 miles per hour, the copilot puts
the gear handle momentarily “UP” then “DOWN.”

(7) MIXTURE.—The copilot puts the mixture
controls in “AUTO RICH.”

(8) PROPELLERS.—The copilot sets the rpm
at 2400 to give greater flexibility of power range.

(9) INTERCOOLERS.—Unless icing conditions
exist, the copilot checks the intercoolers for open.

(10) COWL FLAPS.—The copilot checks the
cowl flaps for required position.

i

et TR e T ;
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(11) BOOSTER PUMPS.—The copilot turns all
booster pump switches “ON.”

(12) WING DE-ICERS (SHOE TYPE).—The
copilot checks the De-Icers, making sure they are
turned “OFF.” With the heat anti-icing system in-
stalled in later Group III airplanes, it is not necessary
to turn “OFF” the control switches until after land-
ng.

(13) WHEELS.—The pilot and copilot look out
on their respective sides to see if both wheels are
down. Pilot checks to see that the indicator light is
“ON” and that the landing gear control handle has
returned to neutral. The engineer makes visual check
of the gear to see that it is locked and notifies pilot.
After the engineer has checked the main gear through
the waist gun window, he will proceed forward to
check the nose gear and report to the pilot. (See fig-
ure 24.)

_ UNLOCKED CO

Figure 24—
Main Landing Gear
Down Lock
Yisual Check
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(14) BALL TURRET AND TRAILING AN-
TENNA.—At the same time the engineer goes for-
ward to make the nose gear check, he will check the
ball turret to make sure it is retracted and check
the trailing antenna to make sure it is in. He will
report to the pilot that the ball turret and trailing
antenna are retracted.

(15) WING FLAPS.—The copilot lowers the
flaps 10 degrees. At normal approach speed (150
miles per hour) this will increase the drag very little,
but will increase the lift and will give the airplane
a more level flight attitude, provide better visibility,
and lower the stalling speed. Lower the flaps to half
while turning on the final approach.

¢. FINAL APPROACH—CONDENSED
CHECK LIST.

(1) TURBO CONTROLS.
(2) FLAP SETTING.
(3) AIR SPEED CALL-OUT.

d. FINAL APPROACH—AMPLIFIED
CHECK LIST.

(1) POWER SETTING.—Reduce the manifold
pressure below 25 inches mercury. Set the propellers
for 2400 rpm to give greater flexibility of the power
range.

CAUTION
Pull back the throttles SLOWLY.

(2) TURBOSUPERCHARGERS.—On airplanes
which have the hydraulically actuated regulators,
the pilot will set the supercharger control levers
one finger’s width from the take-off position. On air-
planes having electronic regulators, set the turbo
boost selector for 35 inches Hg manifold pressure
(dial setting of *6” should give this manifold pres-
sure).

(3) WING FLAPS.—The pilot calls for full
flaps (40 degrees) when the air speed is down to 135
miles per hour. The copilot lowers the flaps.

(4) AIR SPEED CALL-OUT.—The copilot will
call out the air speed to the pilot during approach.

e. RUNNING TAKE-OFF.

(1) WING FLAPS.—The copilot will raise the
wing flaps to 20 degrees for take-off.

(2) TRIM TABS.—After bringing the flaps up
to 20 degrees and returning the control handle to the
neutral position, the copilot will roll the elevator tab
forward to the normal take-off position.

i Note
On running take-off, the cylinder head
temperatures should be watched carefully,
and the cowl flaps opened if engines show
a tendency to overheat.

38 RESTRICTED

RESTRICTED
AN O01-5EE-1

f. GO-AROUND.
(1) POWER.—The pilot opens the throttle until
the take-off manifold pressure is obtained.

(2) AIR SPEED.—The copilot will watch the
air speed indicator and notify the pilot if the air
speed should be increased.

(3) WHEELS.—Copilot will raise the
wheels.

(4) WING FLAPS. —After wheels are up,
and safe speed (approximately 120 MPH), and
altitude is obtained, milk flaps to 20 degrees,

CAUTION
Be prepared to use trim tabs to counter-act heavy
control loads caused by raising wheels and flaps.
g. END OF LANDING ROLL—
CONDENSED CHECK LIST.

(1) Wing flaps—"“UP.”

(2) Turbos—'"OFF.”

(3) High rpm.

(4) “AUTO RICH.”

(5) Booster pumps—"OFF.”

(6) Trim tabs—reset.

b. END OF LANDING ROLL—
AMPLIFIED CHECK LIST.

(1) TURBOSUPERCHARGERS,—Shut “OFF”
while taxying.

(2) BOOSTER PUMPS.—The copilot will switch
the booster pump switches “OFF.”

| (3) Deleted in revision, dated 25 March 1945.

(4) WING FLAPS.—The copilot will raise the
wing flaps.

(5) COWL FLAPS.—The copilot will “OPEN”
the cowl flaps fully.

(6) AUXILIARY POWER UNIT.—The auxil-
iary power unit will normally be on during all
taxying.

(7) BRAKE PRESSURE. — The copilot will
check the brake pressure at this time and will con-
tinue to check the brake pressure frequently until
the airplane is parked. If at any time the brake
pressure falls below 800 pounds, the pilot will bring
the airplane to a stop carefully, and will not move it
again until the trouble has been corrected, or until
the ground personnel have come to tow the airplane
in,

20. STOPPING ENGINES.

a. THROTTLES.—The pilot will open the throttles
until the engines reach 1000 rpm,

Revised 25 March 1945




RESTRICTED
AN 01-5EE-1

b. MIXTURE CONTROL.—The copilot will put
the mixture control levers in “"IDLE CUT-OFF.”
The pilot will then open the throttles, slowly, leaving
them fully open.

¢. SWITCHES OFF.—Copilot turns all switches to
“OFF” position. Magneto switches first, then radio;
then (when the autosyn instruments, such as fuel and
oil pressure gages have returned to zero) a-c power
switch; then lights, battery selectors. Engineer turns
off generator switches.

21. BEFORE LEAVING THE PILOT'S
COMPARTMENT.

a. SECURING AIRPLANE—
CONDENSED CHECK LIST.

(1) Engines.
(2) Radio.
(3) Switches.
(4) Chocks.
(5) Gear lever.
(6) Controls locked.
b. SECURING AIRPLANE—
AMPLIFIED CHECK LIST.

(1) ENGINES—OIL DILUTION.—If low temper-
atures make oil dilution necessary, dilute the engine
oil as follows:

(a) Operate the engines at 1100 to 1300 rpm.

(b) Maintain the oil temperature below 50°C
(122°F).

(¢) For expected ambient temperatures prior to
next engine start of 4°C to —12°C (39.2°F to 10.4°F)
engage dilution switches 2 minutes. For expected tem-

Revised 25 March 1945
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peratures between —12°C and —29°C (10.4°F and
—20.2°F) engage switches 4 minutes, For temperatures
—29°C to —46°C (—20.2°F to —50.8°F) engage
switches 7 minutes.

(d) During the last few seconds of the dilution
period increase the engine speed to 1600 rpm and
move the propeller control to work diluted oil into
the propeller dome. Also depress feathering switches
to obtain a 400 rpm drop. Repeat the feathering cycle
twice,

(e) It is important to leave the dilution switches
engaged until the engines stop so that undiluted oil
will not be drawn into the oil inlet line.

(2) WHEEL CHOCKS.—Put the wheel chocks in
place, then release the brakes. The brakes should be
released because the heat generated when stopping
the landing roll of the airplane may cause over-
expansion and overheating of the expander tubes.

(3) GEAR HANDLE.—The copilot will put the
landing gear lever "DOWN.”

(4) FLIGHT CONTROLS.—The copilot will lock
the flight controls while the pilot loosens the strap.
In locking the controls, remember to lock the rudders
first by holding the rudder near neutral and slowly
moving the pedals either way while a slight tension
is applied to the locking handle. Next, lock the ele-
vators by pushing the wheel in until the white line on
the column is flush with the collar, Next, engage the
aileron lockpin by slowly rotating the wheel either
side of neutral. Now place the hook in the handle
and draw the strap up.

CAUTION
Do not force the handle.
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SECTION Il
FLIGHT OPERATING DATA

1. POWER PLANT CHART.
(See figures 25 and 26.)

The definition of the engine power ratings shown
on the chart are as follows:

a. TAKE-OFF.—Maximum recommended for take-
off under the specified time limit.

b. MILITARY.—Maximum recommended for oper-
ation limited to five minutes duration, unless other-
wise specified.

¢. NORMAL RATED.—Maximum recommended
for operation limited to 60 minutes duration, unless
otherwise specified.

d. MAXIMUM CONTINUOUS.—Maximum rec-
ommended for unlimited operation with rich mixture.

e. MAXIMUM CRUISE.—Maximum recommended
for operation with lean mixture,

f- MINIMUM SPECIFIC CONSUMPTION.—The
power at which greatest range can be obtained,

CAUTION
ALL POWER SETTINGS GIVEN IN THIS

HANDBOOK ARE BASED ON GRADE
100/130 FUEL, SPECIFICATION NO.
AN-F-28.

g. CYLINDER HEAD TEMPERATURE. — The
high gross weights necessary to achieve combat effi-
ciency have imposed a heavier load on R-1830 engines.
This has caused a limited number of airplanes, in rela-
tively hot areas, to operate at temperatures in excess
of the cylinder head temperature limits of 232°C
(450°F) and 260°C (500°F). Under abnormal condi-
tions, it is permissible to operate at temperatures of
248°C (478°F) and 270°C (518°F). The instruments
on some airplanes are marked accordingly. The fore-
going must not be interpreted to permit operation of
those airplanes, which experience has shown can be
operated within cylinder head temperature limits of
232°C (450°F) and 260°C (500°F), at temperatures
beyond those limits. Only those installations in over-
seas service, which cannot be operated within the low
limits will make use of the latitude permitted. The
lower limits will be found on the Power Plant Charts.

2. AIR-SPEED CORRECTION TABLE

a. TYPE D-1 PITOT STATIC TUBES.

b. TYPE G-2 PITOT HEADS AND
FLUSH-TYPE STATIC HEADS.

IAS IAS Corrected MPH IAS IAS Corrected MPH
Instrument Wing Flaps | Wing Flaps Instrument Wing Flaps
Reading Wing Flaps | Extended | Extended Reading | Wing Flaps | Extended | Wing Flaps
MPH Retracted | 20° Down | Full Down Retracted 20° Full Down
90 e e 85 90 s = 80
100 —_— T 926 100 —_ — 95
110 — 105 107 110 = 109 108
120 — 116 118 120 — 118 119
130 127 127 130 130 127 128 129
140 137 142 139 140 138 139 140
139 i i e 150 148 149 150
160 158 161 —_— 160 158 159 i
170 169 . —
180 179 —_ — s 1 AT 5%
190 190 — — 0 idd = =
200 200 hie ie A 190 189 — —
210 211 — — 200 199 o e
220 221 - —_— 210 209 — —_
230 w— - - 220 219 i =1
240 = — i 230 230 i s
250 — — —_ 240 240 — : L
Revised 25 March 1945 RESTRICTED 4
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POWER PLANT CHART |

AIRCRAFT MODEL(S) PROPELLER(S) ENGINE MODEL (S)
HAMILTON STANDARD HYDROMATIC FULL FEATHERING :
bl AL CONSTANT SPEED THREE BLADED (NO.6477A-0) R-1830-43 (BEWD 1X-STROMBERG CARDY)
NAYY PBUYY-]
GAGE FUEL oiIL OIL | COOLANT c::;& o™ MAXIHMUM PERMISSABLE DIVING RPM: 3000
READING PRESS. | PRESS.| TEMP. TEMP. TEMP CONS. MINIHUN RECOMMENDED CRUISE RPN: |500
7 ® loo7s . MAX IMUM RECOMMENDED TURBO RPM: SEE MOTES
DESIR - - -
nkioon | 18 105 | 100 - 38 | 18 OIL @RADE: (3) 1120 (W) 1100
St = = FUEL @RADE: |00/130 SPEC.ANF-28
INIMUN
IDLING T 15
MILITARY POWER NORMAL RATED OPERATING MAXIMUM MAX IMUM CRUISE
(NON-COMBAT EMERGENCY) CONDITION CONTINUOUS (NORMAL OPERATION)
§ MINUTES 60 MINUTES TIME LIMIT UNLIMITED UNLIMITED
260°¢C* 260%¢* MAX. CYL. HD. TEMP. 260°¢* 232°¢*
AUTO=RICH AUTO-RICH MIXTURE AUTO-RICH AUTO-LEAN
2700 2550 R. P. M, 2325 2200
waniF, | surer- | FueL ‘| mamir. | sueer- | FueL r‘:::' PRESSURE Tf‘:' MAMIF. | suPER- | fugL | MAMIF. | SUPER- |  FuEL
PRESS. | CHARGER |Gal/¥in PRESS. |CHARGER| 6PH™ 2™ | ALT|TUDE g | PRESS. |CHARGER| GPH® | PRESS. | CHARGER| apn ®
-55.0| 40,000 FT. |-e7.0
-55.0| 38,000 FT. |-e7.0 32 B-22 71
-55.0| 36,000 FT. |-67.0] 35.5 B-22 104 B-2 70
! 4
-52.4( 34,000 FT. |-s2.3 B-2 ’ 103 | 68
49 B-22| 2.85 ue B-22) 151 |-us.y| 32,000 FT. |-s51] # . 102 ! ] 67
N gl 28 | o g | '50 |wa| 30,000 FT. ol ¥ |4 B | wor | | AR
* ¥ L) 1T
i 3| 280 : 1| e |ws| 28,000 FT. |- i 11| o | L
8-2 2.80 8-2 I49 |-3.5| 26,000 FT. [-3.7 100 | I 1| 66
i N 1| 2.80 1 ¢ I | ius |-32.5] 24,000 FT. |-26.5 O 100 1 1| 65
! " V1 2o I I V1 ius [2e6| 22,000 f1. | T [T 1 99 | | 1| s
I 1| 2.5 I 1| w7 [-2e.6] 20,000 FT. [-23] | | ] 1 ® ) 63
S 0 A e K e |1 | 1w |207] 18,000 FT. [-s2] g [y 98 I 1| &
B . ¥ I | 1 =
I g | 270 | | 146 |-16.7| 16,000 FT. | 2.0 I 98 I 63
| I 2.70 i I 146 |-12.7| 14,000 FT. | 8.0 | | 98 | 1 63
! || 2.70 1 t 1ys |-s.8 12,000 FT. | 162 i " | 97 1 1 1 63
1 I 1| 2.5 1 T| s |-ue| 10,000 FT. | 228 1 I 1 97 1 I 1| s
2.65 i I 1| ius |-o0s| 8,000 FT. | 305 I | 97 63
I [ . | 2.65 e 1L 1 145 3.1 8,000 FT. |78 g i e 0§ ! | I 63
1 =t i —t
2.65 l 14y 7.1 4,000 FT. | w7 5% 63
R 2.60 B 2,000 FT, [ss| ® |[® ¥ | o5 | ¥ [ ¢ &
49  [B-28-22| 2.60 46 [8-28-22] 1w |is.0| SEA LEVEL | s9.0| 35.5 |B-28-22 9 32 B-28-22] 62
GENERAL NOTES
(P0IL CONSUMPTION: MAXIMUM U.S. QUART PER HOUR PER ENGINE. FOR COMPLETE CRUISING DATA SEE APPENDIK 11
Gal/Nin: APPROXIMATE U.S. GALLON PER XINUTE PER ENGINE MOTE: TO DETERMINE CONSUMPTION IN BRITISH
(9GPH: APPROXIMATE U.S. GALLON PER HOUR PER ENGINE. IMPERIAL UNITS, MULTIPLY BY 10 THEN DIVIDE
F.T.: MEANS FULL THROTTLE OPERATION. BY 12, RED FIGURES ARE PRELIMINARY SURJECT
VALUES ARE FOR LEVEL FLIGHT WITH RaAm, TO REVISION AFTER FLIGHT CHECK.
TAKE-OFF CONDITIONS: 1200 BHP PER ENGINE CONDITIONS TO AVOID:

2700 RPM/49 IN.Hg. MANIF.PRESS./AUTO-RICH

SPECIAL NOTES

CARBURETOR SETTINGS PD-12F2-14, PD-12F5=14.

MAXIMUM RECOMMENDED TURBO RPM: B-2 TURBO 22,400 (5 MINUTES)
21,300 (CONTINUOUS)

B-22 TURBO 26,400 (5 MINUTES)
24,000 (CONTINUOUS)

* UNDER ABNORMAL CONDITIONS CYLINDER HEAD TEMPERATURE
LIMITS.OF 270%°C anp 248°C, RESPECTIVELY, ARE PERMITTED.
(SEE PARAGRAPH 1.g., SECTION 111.)

AAFMC-526
B=1=88

DATA AS OF Ay, 19uy BASED ON FLIGHT TEST DATA

Figure 25—Power Plant Chart R1830-43 Engines
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Section 11l

AIRCRAFT MODEL(S)

POWER PLANT CHART

PROPELLER(S)

ENGINE MODEL (S)

HAMILTON STANDARD HYDROMATIC FULL FEATHERING i
eI R CONSTANT SPEED THREE BLADED (NO.8477A-0) R-1830-45 (CECO CARBURETOR)
GAGE foeL | 1L | oic [cooLant|OARE: | oruo MAXIMUM PERMISSABLE DIVING RPM: 3000
READ IN@ PRESS. | PRESS.| TEMP. TEWP. TEMP CONs. MINIMUM RECOMMENDED CRUISE RPN: 1500
7 % loo-75 " MAXIMUM RECOMMENDED TURBD RPM: SEE MOTES
DESIRED - - -
. 0IL amADE: (8) 1120 (w) 1100
HAX | MUN :: I: 100 38 | 18 FUEL ORADE: 100/130  SPEC.ANF-28
HiNIHUM
IDLING 7 15
MILITARY POWER NORMAL RATED OPERATING MAXIMUM MAXIMUM CRUISE
(NOK-COMBAT EMERGENCY) CONDITION GCONTINUOUS (HORMAL OPERAT1ON)
B MINUTES 60 MiInUTES TIME LIMIT UNLIMITED UNLIMITED
260°¢* 260°¢* WAX. CYL. HD. TEMP. 232°¢* 232°¢C*
AUTO-RICH AUTO=RICH WIXTURE AUTO-RICH AUTO-LEAN
2700 2550 R. P. M. 2325 2200
wwir | surer- | rue | wwie | suren- | e | per| PRESSURE | SO wawir. | soen- | ruer | mwar. | soeen- | pueL
PRESS. | CHARGER |Gol/Nin | PRESS. |CHARGER| ePH®™ | "] ALTITUDE eg | PRESS. | CHARGER| GPH (0 | PRESS. | CHARGER| apy ®
C F
-55.0| 40,000 FT. [-67.0
-55.0| 38,000 FT. [-67.0 32 B-22 69
-s5.0| 38,000 FT. |-67.0| 35.5 8-22| 99 b 2y 68
0| 34,000 FT. [2a 4 (82 4 [ @ : I 67
49 B-22| 3.01 | wue B-22 | 157 |-us.y| 32,000 FT. |-s6.1 s 96 i 1 | 5
! o | 3.00] o s | 155 |-wa| 30,000 FT. |ueol | |§ , | o5 N N o5
| | | 2.9 i 1 | 153 [w.s| 28,000 FT. [w0s| | 1 94 | I i a4
8-2 2.90 8-2 152 |-ses| 26,000 FT. |saz| | | % o 63
I g 0| 290 | 1 |4 1| 151 Jses| 2ui000 FT. |28 : 1l = - L e
(1 T zes [ 0 [ V| 150 [l 22,000 f1. [-19 | L g sy 63
il 2.85 | | | ' |-2vs| 20,000 FT. |-12.3 | | 9l I | 62
| |; 3|28 | 3 || [ | 8 |27 18,000 FT. [-52f , |1 | 90 - i S 62
| i ' 2.80 y } g 147 |-16.7| 18,000 FT. | 2.0 | v 90 | LIl 82
| | 280 | | | 1we [-27] 187000 FT. | 6] || | o i |1 62
| 1 2.75 1 | g | e |-s8| 12,000 FT. | 8.2 * Tl | 91 1 T | 63
T i i 2.75 i | 4 146 |-%.8| 10,000 FT. | 23.4 ; | | 9l | 11 63
| 2.75 I | w6 |-os} 8.000 FT. |05 92 i =
8 ! 1 2.75 1 | g | e s.1| 6,000 FT. |ars| | | ! 9 I [ 65
1 x | | — | 1
, 148 7.1 4,000 FT. | W7 95 [}
¥ } 278 b [ 4| s || 2000 [sie] ¥ | V| g ) (O 1 G -4
w9 [s-28-22| 2.80 | 6 |B-28-22| 150 |is.0| SEA LEVEL |se.0| 35.5 |B-28-22( 100 32 [B-28-22| 75

()01L CONSUMPTION: MAXIMUM U.S. QUART PER HOUR PER ENGINE.
(Gal/Nin: APPROXIMATE U, 8. GALLON PER NINUTE PER ENGINE
(9 @PH: APPROXIMATE U.S. GALLON PER HOUR PER ENGINE.

FuT.: MEAMS FULL THROTTLE OPERATION.

VALUES ARE FOR LEVEL FLIGHT WITH RAM.

GENERAL:NOTES
FOR COMPLETE CRUISING DATA SEE APPENDIX 1|
NOTE: TO DETERMINE CONSUMPTION IN BRITISH
IMPERTAL UNITS, MULTIPLY BY 10 THEN DIVIDE
By Iz, RED FIGURES ARE PRELIMINARY SURJECT
TO REVISION AFTER FLIGHT CHECK.

TAKE-OFF CONDITIONS: 1200 BPH PER ENGINE

2700 RPM/49 IN.Hg. MANIF.PRESS./AUTO=

CONDITIONS TO AVOID:
RICH

CECO CARBURETOR SETTING 700-C-3.
MAX IMUM RECOMMENDED TURBO RPM:

DATA AS OF AUG, IDWWBASED ON FLIGHT TEST DATA

B-2 TURBO 22,400

8-22 TURBO 28,400

* UNDER ABNORMAL CONDITIONS CYLINDER HEAD TEMPERATURE
LIMITS OF 270°C, aND 248°C, RESPECTIVELY, aRE PERMITTED.
(SEE PARAGRAPH 1-g-, SECTION 111-

SPECIAL NOTES

65 MINUTES)
CONTINUOUS)
5 MINUTES)
CONTINUOUS)

21,300

i

24,000

)

A=1=-81

AAFMC-526

Figure 26—Power Plant Chart R1830-65 Engines

Revised 25 March 1945
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Section 111
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Section IV
Paragraphs 1, 2

SECTION 1V
EMERGENCY OPERATING INSTRUCTIONS

1. EMERGENCY EXITS.

Emergency exits are provided as illustrated in fig-
ure 27, and should be used as follows:

a. MAIN ENTRANCE DOOR.— The main en-
trance door (see figure 28) is located on the bottom
of the fuselage in the aft section of the rear fuse-
lage compartment, There is an outside and inside
latch on the left center of the door. The door swings
inward on a side hinge and is fastened in the extreme
open position on the right with a catch attached to
the right side of the fuselage. This door may only be
used while the airplane is on the ground, or as an
emergency exit when the airplane is in the air. This
door must be closed in the event of a forced descent on
water (DITCHING).

b. SIDE GUN WINDOWS.—The side gun win-
dows (see figure 29) are located in the rear fuse-
lage compartment, left and right sides. There is an
outside and inside latch on the bottom center of each
window. These windows swing inward and upward
and may be fastened in the full open position by a
catch attached to the fuselage. These windows may
be used as emergency exits on the ground, in flight,
or in the event of a forced descent on water (DITCH-
ING).

¢. BOMB BAY DOORS.—The bomb bay doors may
be opened hydraulically by placing the bomb door
selector valve handle on the quadrant (in the bom-
bardier-navigator’s compartment, left side) in the
“BOMB DOORS OPEN?” position. The doors may also
be opened by pulling the pilot’s emergency bomb
release handle (which jettisons all bombs), or by
pushing on the emergency and utility valve handle
(just forward and to the right of the door between
the forward bomb bay and the nose wheel compart-
ment).

The bomb bay doors may be opened manually
by placing the bomb door selector valve handle on
the bomb quadrant in the “BOMB DOORS OPEN”
position, or by pushing and holding outboard on the
emergency and utility valve handle (throughout the
entire operation) and operating the hand cranks
located between the two bomb bays. The bomb bay
doors may be used as an emergency exit while the
airplane is on the ground, or during flight. These
doors must be kept closed during any landing or
forced descent on water (DITCHING).

d. PILOTS’ EMERGENCY EXIT.— The pilots’
emergency exit (see figure 30) is located on the top
of the fuselage to the left of the centerline at the
forward end of the radio operator’s compartment.

It is opened by pulling the latch handle downward
and inboard. It may be fastened open by means of a
strap attached to the side of the fuselage, and fitted
with a “lift the dot fastener.” It may be removed
by opening it and sliding it aft on the hinge pins.
This emergency exit is to be used only when the
airplane is on the ground or in the event of a crash
landing or forced descent on water (DITCHING),
and only when the engines are stopped.

e. NOSE WHEEL DOOR.—The nose wheel door
provides an emergency exit, during flight, from the
bombardier-navigator’s compartment and the nose
turret. It is opened by pulling down on the red nose
wheel door emergency release handle (or handles)
located on the top of the bulkhead just forward of
the nose wheel door. These doors must be kept closed
during a crash landing or emergency descent on
water (DITCHING).

f. ASTRODOME. — The astrodome (see figure
31), located in the top of the fuselage in the bom-
bardier-navigator’s compartment, may be removed
by loosening the latch aft of it, then pulling down-
ward on the astrodome and lifting it off the hinge
points. This emergency exit is used only, when the
airplane is on the ground, in the event of a crash
landing, or a forced descent on water, and only
when the engines are stopped. This exit is for extreme
emergencies only, as there should be no one forward
of the flight compartment during a crash landing or
forced descent on water (DITCHING).

2. ENGINE FAILURE.
WARNING

In flying the airplane with one or more
engines useless, all maneuvers should be
made carefully in order to avoid any atti-
tude from which recovery would be im-
possible.

a. GENERAL. (See figure 32.)

(1) When an engine fails on take-off, action
taken by the pilot must vary, depending upon terrain,
weather, load, and other factors. There is sufficient
power available in three engines to climb the air-
plane, and all of this power should be used. When
sufficient altitude has been gained to insure safety,
reduce power to amount required to safely sustain
flight and proceed in a normal manner.

(2) Loss of either INBOARD ENGINE is of
negligible consequence to flight characteristics. There
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Figure 27—Emergency Exits and Equipment
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Figure 29—Side Gun Window

will be a slight loss of air speed. The control forces
are easily trimmed out with the tab adjustment.

(3) An OUTBOARD ENGINE failure causes a
more serious thrust unbalance, and can be counter-
acted only by immediate and vigorous use of the
controls.

(4) Maintain an air speed which will allow full
control of the airplane. With an OUTBOARD OR
TWO ENGINES ON A SIDE DEAD, control varies
directly with air speed. As the air speed drops below
that required for adequate control, the airplane will
develop a yaw toward the dead engine or engines.
To recover, the air speed must be increased. The
preferable method is to nose the airplane down and
increase the power on the live engines.

Section 1Y
Paragraph 2

Figure 31—Navigator's Dome [Astrodome)

(5) Unbalanced power will aid in trimming
the airplane after the tab limits have been reached.

(6) If an engine failure occurs while flying on
the automatic pilot, shut off the automatic pilot
until the airplane has been trimmed, then the auto-
matic pilot may be set to that trim.

b. ENGINE FAILURE ON TAKE-OFF.—In case
of engine failure before the landing gear is up, at
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RUDDER CORRECTION
REQUIRED FOR TWO
ENGINES DEAD CONDITION

WEIGHT SIDE
FORCE COMPONENT

DIRECTION OF YAW

ANGLE VARIES
WITH CONDITION

RUDDER

SIDE FORCE ﬁ\

WEIGHT SIDE
FORCE COMPONENT
TO BALANCE

Figure 32—Dead Engine Operation

low air speed and low altitude, the pilot must immedi-
ately choose between two alternatives:

(1) Throttling the remaining engines and land-
ing straight ahead with the gear DOWN and
LOCKED, if possible, taking care to lower the nose
sufficiently to maintain the air speed above stalling.
Power should be used, if available, as it materially
reduces the stalling speed of the airplane and will
aid in making a safe landing.

CAUTION
In the event of an emergency landing, use

full flaps and sufficient air speed to avoid
a high rate of sink.

(2) Retracting the landing gear, carefully
building up speed and altitude until a safe landing
can be made.

(a) Fly the airplane by getting the nose
down to the minimum angle of climb required to
safely clear any hazards or obstructions.

RESTRICTED
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Figure 33—Emergency Hydraulic Valve,
Auxiliary Hydraulic Pump Switch

(b) Trim the airplane with the rudder first,
to relieve yaw; and with the ailerons second, for as
good “hands off” condition as possible,

Note
If No. 1 engine is out, full rudder pedal
must be used; if No. 4 engine is out, nearly
full rudder pedal is required. If No. 2 or

No. 3 engine is out, the trim tab only is
required.

(¢) The landing gear should be raised as soon
as practicable to reduce drag.

(d) Apply the trim tab to relieve the physical
effort required on the controls.

(e) Determine which engine is at fault by
observing engine temperature, manifold pressure,
rpm, and yaw of the airplane.

(f) Feather the propeller and at a safe alti-
tude raise the wing flaps by small amounts (three
to four degrees at a time), to avoid high rates of
sink. The airplane will handle better if approxi-
mately eight degrees of flaps is retained at low speeds.

(g) Close the cowl flaps.

(b) To start a dead engine during flight, see
3. b., following.
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PRECAUTIONS

Do not draw excessive power from the re-
maining engines for a longer period than
necessary to get the airplane under safe
control.

Do not fail to use sufficient rudder in trim-
ming the airplane. Carry the dead engine
wing high only the amount necessary to
make directional control possible.

Insufficient rudder and too much aileron
will cause a forward slip, making it im-
possible to attain a safe air speed.

Do not apply the trim tabs while applying
the rudder and aileron. First, introduce the
required amount of rudder and aileron;
hold it, then relieve the strain with tabs.

Do not forget that it is always desirable to
keep dead engines high on all turns. Never
make steep turns with the dead engine
down. Approximately 152 mph is the mini-
mum safe speed at which a turn can be
made.

Do not fail to attain and hold a safe air
speed: A minimum of 135 mph with 20
degrees of flap and approximately 152 mph
with a zero to eight degree flap setting un-
der normal load conditions.

Avoid rapid changes in speed or power. If
the speed falls below the minimum for con-
trol, regain speed by losing altitude at
reduced power instead of applying addi-
tional power. Over-heating and detonation
caused by use of more than rated power
may result in damage to, if not complete
failure of, the remaining engines.

Avoid violent maneuvers.

An engine that is being started after being
stopped in flight for any length of time,
should be run at reduced power and rpm,
until the oil and cylinder head temperatures
indicate that it is warmed up sufficiently
for safe operation.

c. FAILURE OF ENGINES NO. 1 AND NO. 2
ON AIRPLANES EQUIPPED WITH RUBBER DE-
ICER SHOES.—The same as for other engines except
that the vacuum pumps are located on engines No. 1
and No. 2 and the vacuum selector valve located
on the rear bulkhead in the radio operator’s com-
partment, left side, must be turned to live engine to
keep the gyro flight instruments or rubber De-Icer
shoes in operation.

Note
Airplanes equipped with heat anti-icing do
not have a manual vacuum selector valve,

but are equipped with automatic vacuum
check wvalves.

RESTRICTED
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Section 1Y
Paragraph 2

d. FAILURE OF ENGINE NO. 3.—Same as for
other engines except that the engine-driven hydraulic
pump is located on engine No. 3. In the event of fail-
ure of this engine, turn “ON” the auxiliary electric
hydraulic pump switch, located to the right of the
forward entrance to the bomb bay, and “OPEN”
the emergency hydraulic (star) wvalve, located out-
board of the pump switch. (See figure 33.)

e. FAILURE OF TWO ENGINES IN FLIGHT.

(1) With two engines on one side inoperative,
it is possible to fly the airplane in all normal maneu-
vers within the engine power limits.

(2) When the two operating engines are de-
livering rated power, it is desirable to bank the
airplane (dead engines high) to reduce the rudder
pressure required for straight flight. The use of full
rudder tab greatly relieves the rudder pedal pressure
required to maintain straight flight.

(3) Handle the controls of the dead engines as
outlined for single engine failure.

(4) Make all turns with the dead engines on
the outside of the turn.

(5) The service ceiling with left engines run-
ning, and both right engines dead and propellers
feathered, will be slightly higher than the ceiling
with the right engines running, left engines dead.
In all cases the ceiling with any two engines dead
and a gross weight of 41,000 pounds is above 10,000
feet.

(6) Airplanes with one engine out will generally
maintain altitude with the landing gear down, but
will do so, much more readily with landing gear
retracted, When only two engines are useful, the air-
plane cannot be expected to maintain altitude with
both landing gear and flaps extended.

f. LANDING WITH ONE OUTBOARD
ENGINE INOPERATIVE.

(1) Keep the dead engine high on all turns near
the ground.

(2) Fly the traffic pattern at least 500 feet
higher than customary.

(3) Fly the base leg close enough so that a
minimum amount of power is required on the final
approach. At the point power reduction is required,
instead of partially reducing power on all three
active engines together, reduce power on the active
outboard engine to about 12 inches manifold pres-
sure. Then, use the inboard engines for power. Just
before landing, close both the throttle for the active
outboard engine and the throttles for the inboard
engines. If the above procedure is used, the check
list for landing can be followed closely in regard to
flap settings, landing gear, high rpm, etc. Also on
the final approach, a normal tab setting is possible.
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Paragraphs 2, 3

WARNING

Avoid high rates of sink on the final ap-
proach because of the reduced available
power. If runway length permits, use five
to 10 mph higher air speed than is customary
on the final approach.

g. LANDING WITH TWO ENGINES INOPER-
ATIVE ON ONE SIDE.—Approach the traffic pat-
tern high enough to permit the pattern to be flown
with a minimum amount of power and a semi-glide
condition all the way in to the actual landing,
reducing power on the active outboard engine first.
Proceed the same as for landing with one outboard
engine inoperative, but have more altitude in the
traffic pattern. This is necessary due to the lack of
available power and the unbalanced power condition
which makes it undesirable to pull a2 high amount of
power from the active outboard engine.

bh. LANDING WITH ONE ENGINE INOPERA-
TIVE ON EACH SIDE.—Use the same method as
landing with two engines inoperative on one side,
even though the inoperative engines should be an
inboard on one side and an outboard on the other.
This condition is easier to control because of power
available on each side.

Note

When flying across country with one or
more engines inoperative, it is necessary to
maintain sufficient air speed to properly fly
the airplane. Under normal load conditions
a minimum of 150 mph with no flaps and
145 mph with eight degrees of flap is
recommended.

3. EMERGENCY OPERATION OF PROPELLERS.
a. FEATHERING IN FLIGHT.

CAUTION

Do not feather the wrong propeller. A drop
in cylinder head temperature and yaw of
the airplane may be the only indication of
the necessity to feather. Feather the pro-
peller on a useless engine as soon as possible.

Figure 34—Propeller Feathering Switch Buttons
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Do not attempt to feather more than one
propeller at a time except in an emergency
as this uses excessive amounts of electrical
power.

(1) Press the feathering switch button. (See
figure 34.)

Note
The feathering switch button should kick
out when the propeller is feathered. If the
switch button does not kick out, the pro-
peller will unfeather. In this case, pull the
switch button out and press it in again and
pull it out as soon as the propeller is
feathered. If the propeller does not feather,
reset the circuit breaker switch by pushing
it in, and press the feathering switch button
again. If the propeller still will not feather,
set the propeller governor to full “DE-
CREASE RPM,” to reduce drag and wind-

milling.

(2) Shut “OFF” the turbosupercharger. (See
figure 17, item 60.)

(3) Close the throttle. (See figure 17, item 62.)

(4) Move the mixture control to the “IDLE
CUT-OFF” position. (See figure 17, item 65.)

(5) Turn “OFF” the. fuel booster pump switch,
(see figure 17, item 31), and shut “OFF” the fuel
selector valve for the dead engine.

(6) Shut “OFF” the ignition switch as soon as
the propeller stops turning. (See figure 17, item 39.)

(7) Close the cowl flaps. (See figure 17, item
66.)

(8) Turn the generator switch “OFF.” (See fig-
ure 7.)

Note

If the dead engine fuel tank is supplying
the cross-feed line leave the fuel booster
pump and selector valve on, provided there
is no fire hazard, and if the engine will not
be operated again during flight, transfer
the remaining fuel to other tanks as soon
as possible. If there is a fire hazard, switch
the cross-feed line to another tank and turn
“OFF” the dead engine fuel selector valve
and fuel booster pump switch.

b. UNFEATHERING IN FLIGHT.

(1) See that throttle for the “Dead” engine
is “CLOSED?” and mixture control is in “IDLE CUT-
OFF” position,

(2) Be sure the turbosupercharger control is
in the “OFF” position.
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(3) Turn “ON” the fuel selector valve and
fuel booster pump switch.

(4) Set the propeller governor for “DECREASE
RPM.”

(5) Press the propeller feathering switch but-
ton and hold it in until the tachometer indicates
800 rpm, then pull it out.

(6) Turn the ignition switch “ON.”

(7) Move the mixture control momentarily from
“IDLE CUT-OFF” to “AUTO-RICH.” If the engine
fails to fire, repeat this operation as quickly and
smoothly as possible. When the engine fires, move the
mixture control to “AUTO-RICH,” and allow it to
remain at this setting.

(8) Open the cowl flaps.

(9) Maintain 800 rpm until the oil temperature
has exceeded 40°C (104°F) and the cylinder head
temperature has reached at least 120°C (248°F).
(A faster warm-up of the engine may be accom-
plished if mixture control is placed in “AUTO-
LEAN?” after the engine is running smoothly. How-
ever, care must be exercised to prevent the cylinder
head temperature from exceeding 248°C (479°F)).

(10) Then open the throttle gradually until

the rpm is increased to the operating speed of the
. : other engines.

¢. RUNAWAY PROPELLERS.—In the event of a
runaway propeller and it is necessary to continue
take-off or if in flight:

(1) Reduce and hold the rpm by intermittent
use of the feathering switch button,

(2) Reduce the power with the throttle if .
necessary.

(3) If feathering cannot be acc;)mplished, place
the mixture control in “IDLE CUT-OFF,” turn the
ignition switch and fuel selector valve *OFF.”

Note

Do not confuse a runaway propeller with

one that is only slightly overspeeding. An =
overspeeding propeller can many times be Figure 35—Carbon 'I:etraclllonde
brought within limits with the propeller Fire Extinguisher

governor control.
airplane and from the inside by opening a zipper on

4. FIRE. the canvas cover. (See figure 35.)
a. FIRE EXTINGUISHERS. w ARN f NG
. (1) There are two portable type carbon tetra- If any carbon tetrachloride odor is detected
chloride fire extinguishers in the airplane. One is during flight, open all windows and venti-
located on the left side of the nose wheel compart- lators, correct the cause at once, or jettison
ment and is accessible only through the door on the the fluid, or extinguisher, overboard if the
outside of the airplane. The other is located just leak cannot be stopped. Small amounts of
forward and to the right of the lower ball turret. the fumes may produce drowsiness, sleep,
It is accessible from the door on the outside of the nausea,

RESTRICTED 51




Section 1Y
Paragraph 4

(2) A carbon dioxide fire extinguisher is located
on the forward bulkhead, left side, of the radio
operator’s compartment.

Note

Two types of portable carbon dioxide fire
extinguishers (see figure 36) are installed
in these airplanes; one type has a pistol
grip and a trigger release, the other type
releases the carbon dioxide when the horn
is unclamped from the cylinder and ex-
tended.

(3) Some airplanes are equipped with an engine
fire extinguisher system, the controls for which are
located on the floor to the right of the copilot. (See
figure 37.)

b. FIRE IN FLIGHT.

(1) WHEN FIRE IS DISCOVERED. — Notify
all the crew members to be sure their parachutes are
attached and to stand by for further orders. If flying
low, and conditions permit, gain as much altitude as
possible. Attempt to control the fire as soon as possible.

(2) ENGINE FIRES.

(a) Shut “OFF” the fuel supply to the burn-
ing nacelle to prevent feeding the fire.

(b) “OPEN” the throttle of the engine
affected, and place the mixture control in “AUTO-
RICH” position to consume fuel in the carburetor
as rapidly as possible,

Figure 36—Carbon Dioxide Fire Extinguisher
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Figure 37—Engine Fire Extinguisher
System Controls

(c) Set the vacuum selector valve, located
on the rear bulkhead of the radio operator’s com-
partment, left side, so the vacuum operated instru-
ments will not be affected when the propeller is
feathered (if the fire is in No. 1 or No. 2 nacelle).
Alternate operation of instruments and De-Icer shoes
will be required when icing conditions prevail.

Note
Airplanes equipped with heat anti-icing
have automatic vacuum check valves, and

the manual vacuum selector valve has been
deleted.

(d) Feather the propeller. Delay in feathering
may result in a burned feathering pump oil line and
subsequent inability to feather.

(e) Close the cowl flaps to reduce airflow
through the nacelle. The retaining of all possible
products of combustion in the nacelle will tend to
smother the fire and keep the temperature down.

(f) Retard the speed of the airplane to re-
duce the airflow through the nacelle.

(g) If engine fire extinguishers are installed,
set the control valve (see figure 37), in the pilots’
compartment, to the desired position, and be sure the
other valve is “OFF,” and pull either handle. If the
contents of one cylinder does not extinguish the fire,
the second cylinder may be used by pulling the other
handle. DO NOT ATTEMPT TO USE THE SYSTEM
TO EXTINGUISH TWO FIRES AT THE SAME
TIME. If fire occurs in two nacelles at the same time
and it is desired to use the fire extiguisher system for
both nacelles, operate the system as directed for one
nacelle, pulling only one handle; when the contents
of the cylinder are completely discharged, reset the
valves and pull the other handle.

CAUTION

Do not attempt to change the selector valve
setting during the discharge of a cylinder,
as it may render the system useless. Once a
release handle is pulled, complete emptying
of that cylinder cannot be prevented. Pre-
mature discharge of a cylinder is indicated
by the rupture of a small red disc on the
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outside of the fuselage aft of the nose wheel
door about half way up on the right side.
The only positive way to determine the con-
tents of a cylinder, is by its weight.

(b) Open all emergency exits to provide for
escape in the event the fire cannot be controlled.

(i) If the No. 3 nacelle is on fire, before
attempting to land, open the emergency hydraulic
(star) valve, located in the forward bomb bay at the
right of the entrance to the flight compartment, and
turn “ON” the electric, auxiliary hydraulic pump
switch, located inboard of the valve.

CAUTION
Do not turn this pump “ON” with the star
valve open until the necessity for hydraulic
pressure arises, and then turn the pump
“QOFF” as soon as possible. This pump motor
is designed for intermittent, rather than
constant, action; if used too soon it will
burn out before the landing is accomplished.

(3) FUSELAGE FIRES.

(a) USE OF CARBON DIOXIDE FIRE EX-
TINGUISHER.—Remove the extinguisher by pull-
ing out on the release strap handle and by lifting it
from the bracket. Stand close to the fire; raise the
horn, and direct the gas toward the base of the fire.
To shut off the extinguisher, return the horn to the
clip on the side of the cylinder. The cylinder must
be recharged after each use.

CAUTION
Avoid frost bite. Do not grasp the horn with
the hands. The white discharge is dry ice.

(b) USE OF CARBON TETRACHLORIDE
FIRE EXTINGUISHER. — Release the extinguisher
from its bracket by pulling out on the retainer strap
handle. Stand in a well ventilated place, preferably
in another compartment, and as far from the fire
as possible. Turn the handle and pump, maintaining
a steady, full stream. To shut it off, push the handle
down, and turn it until the sealing plunger is de-
pressed.

WARNING

Carbon tetrachloride fumes are poisonous,
and when sprayed on a fire generate phos-
gene gas. This gas is harmful even in small
amounts, and if inhaled may prove fatal.
Do not use carbon tetrachlovide in a con-
fined area. Do not stand near the fire. Open
windows and ventilators as soon as the fire
is extinguished.

(4) WING FIRES.

(a) Turn all navigation and landing-light
switches “OFFE.” (See figure 17, items 57, 58, 61 and
68.)
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(k) Open all emergency exits.

(c) Try to extinguish the fire by maneuver-
ing the airplane if possible.

(d) If the fire continues to burn, the pilot
will determine whether to attempt a landing or
abandon the airplane.

¢. FIRE SUBDUED OR EXTINGUISHED.

(1) If an engine fire is subdued and a landing
attempted, do not open the cowl flaps or start the
engine. Make the landing in accordance with instruc-
tions for three-engine operation.

(2) If a fire is extinguished, land as soon as
possible. Determine the cause of the fire and make
any necessary repairs before continuing the flight.

5. ALARM BELLS.

Emergency alarm bells in the nose turret, navi-
gator-bombardier’s compartment, rear fuselage com-
partment, and tail gun turret are controlled by a
switch on the pilots’ control pedestal. (See figure
17, item 54.)

6. EMERGENCY BAILING OUT
PROCEDURE OVER LAND.

a. GENERAL.—If an emergency develops in flight
and it is necessary to bail out, there is no time for
confusion or guessing; the procedure must be auto-
matic. Figure 27 shows the emergency exits that crew
members should use in leaving the airplane. When-
ever possible, jump from the aft end of the exit. When
the order is given over the interphone, or by some
other prearranged signal, to “Prepare to Abandon
Airplane,” each crew member will make sure that
his parachute harness is securely attached.

b. ORDER OF BAILING OUT.

(1) Clear the bomb bay of bombs by using the
emergency release handle. Control the airplane as
well as possible during abandonment. Reduce air
speed, if possible. Hold the airplane level. Set up the
C-1 autopilot, if possible.

(2) The navigator, then the bombardier, then
the nose turret gunner will exit through the nose
wheel door. Pull the two emergency levers (one lever
on Group II and later Group IIl airplanes) at the
top of the compartment.

(3) The lower ball-turret gunner and right side
gunner will exit through the aft end of ‘the bomb
bay, or through the main entrance door.

(4) The tail gunner and the left side gunner
will exit through the main entrance door, or the aft

end of the bomb bay.

(5) The flight engi.neer, radio operator, copilot
and pilot will exit through the forward end of the
bomb bay in the order named.
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¢. COPILOT’S DUTIES.
(1) To assist the pilot as directed.

(2) To direct the radio operator to send a dis-
tress message which shall include all pertinent in-
formation.

(3) To stand by to abandon the airplane by
way of the bomb bay.

d. RADIO OPERATOR’S DUTIES.

(1) To find out the exact position of the air-
plane from the navigator.

(2) To send a distress call.

(3) To stand by to leave by way of the bomb
bay.

e. ENGINEER’S DUTIES.

(1) To assist the crew in preparing to abandon
the airplane.

(2) To assist the pilot as directed.

(3) To stand by to leave by way of the bomb
bay.

f. NAVIGATOR’S DUTIES.

(1) To give the radio operator the position
report,

(2) To stand by the emergency exit in the nose
of the airplane; or, if stationed in the flight compart-
ment, to exit through the bomb bay.

g. BOMBARDIER’S DUTIES.

(1) To assist the pilot in releasing the bombs, if
necessary.

(2) To stand by the emergency exit in the nose
of the airplane.

h. NOSE GUNNER’S DUTIES.—To stand by the
emergency exit in the nose of the airplane.

i. ALL OTHER CREW MEMBERS OR PASSEN-
GERS will leave by way of the main entrance hatch
or the aft end of the bomb bay.

7. EMERGENCY FUEL DUMPING.

a. EMERGENCY FUEL SHUT-OFF. — The four
main selector valves may be turned to the “OFF”
positions if it is advisable to cut off the flow of fuel
from the four main tanks. These valves are located on
the right and left sides of the forward bomb bay,
overhead. Before making a “Forced Landing,” turn
*“OFF” the fuel sight-gage valves and wing compart-
ment drain-line valves, located in the forward bomb
bay on the lower wing surface near the booster
pumps. It is also recommended that the four sight-
gage sump lines, located in the forward bomb bay
on the left side panel, be drained before landing.

b. BOMB BAY FUEL TANK EMERGENCY RE-
LEASE.—On airplanes equipped with droppable bomb
bay fuel tanks, make sure that the fuel selector valve

54 RESTRICTED

RESTRICTED.
AN O01-5EE-1

(located on the catwalk between the two bomb bays)
is “OFF.” Open the bomb bay doors, release the fuel
tanks, and close the bomb bay doors.

c. DELIBERATE WASTE OF FUEL TO REDUCE
WEIGHT IN EMERGENCY.—No fuel dump valves
are provided on the airplane. Occasions may arise
which call for a rapid reduction in weight. One way
to reduce weight is to set the engine controls to waste
fuel. If, at the same time, high speed is objectionable,
increase the drag of the airplane as much as possible.
In such cases, the following procedure may be used
without damage to the engines:

(1) Set the mixture controls as rich as possible
but without causing excessive engine roughness or the
emission of black smoke from exhaust.

(2) Increase rpm to 2700,
(3) Set manifold pressure to 30 inches Hg.

(4) Open the bomb bay doors and emergency
exits (if temperature permits). This will increase
drag.

(5) Extend the landing gear.

(6) The pilot may, at his discretion, extend the
flaps, if further reduction of speed is desired. DO
NOT EXCEED 155 MILES PER HOUR WITH
FLAPS FULL DOWN, OR LANDING GEAR DOWN.

8. EMERGENCY OPERATION OF POWER-
DRIVEN GUN TURRETS.

a. CONSOLIDATED NOSE AND TAIL
TURRETS, (Group III).

(1) Unlock elevation and azimuth locks, if not
already unlocked.

(2) Close the shut-off valve (red handle).
(3) Open the release valve under the seat.

(4) Open the bypass valves by lowering the
linkage bar at the left of control handles.

(5) Remove the cranks from the clips on the
turret cabin wall.

(6) Snap one crank in place on the emergency
rotating system shaft located on the right cabin wall;
snap the other crank in place on the emergency eleva-
tion system shaft located on the left cabin wall of the
turret.

(7) To charge the guns manually, elevate the
guns to approximately 30 degrees, Pull the charging
cable handles. Pull the left handle with the right hand
and right handle with the left hand. Pull each cable
handle as far as possible and let go.

(8) To fire the guns, disengage the foot firing
safety latch on the control valve support plate. The
guns may now be fired by foot pressure on the pedals,
while the turret and guns are operated by the hand
cranks.

Revised 30 January 1945




RESTRICTED
AN O1-5EE-1

(9) To remove a casualty from the nose turret,
grasp the loop of cable which is safety wired to the
turret base ring. Break the safety wiring with a quick
jerk and put the cable loop over the crank handle
and the drum of the winch located on the arched
member below the turret compartment doors. Wind-
ing the cable on the winch will release the bypass
valve under the gunner’s seat. Continued cranking
will pull the turret around to where the turret rear
doors are accessible and may be opened to remove the
casualty.

IMPORTANT

Close the “HYDRAULIC SHUT-OFF
VALVE TO NOSE TURRET,” located on
the right side of the bombardier-navigator’s
compartment, before winding the emer-
gency cable on the drum. Otherwise, the
hydraulic pressure in the airplane hydraulic
system will be reduced.

(10) To remove a casualty from the tail turret,
grasp the handle of the emergency control cord
(lower portion of the turret on the center line of
the airplane) and pull until the turret doors are in
position to open. The first movement of the emergency
control cord will move the azimuth dump valve to
the “OFF” position, and bypass the hydraulic fluid
in the azimuth pressure line, thus permitting free
rotation of the turret. Continued movement of the
emergency cord will rotate the turret until the doors
are in a position to be opened. Open the doors and
remove the casualty.

b. MOTOR PRODUCTS NOSE AND
TAIL TURRETS (Group III).

Note
Letters (A) through (G) called out in the
text are stenciled on the inside of the turret
cabin walls with luminous paint.

(1) If not already removed: Remove the safety
lock (A) from the elevation system and stow at (B)
on the bulkhead to gunner’s left. Remove the safety
lock (C) from the azimuth system and stow it at (D)
on the bulkhead to the gunner’s right.

(2) Snap the hand crank in place on the emer-
gency rotating shaft located on the bulkhead to the
gunner’s right.

(3) Snap the hand crank in place on the emer-
gency elevation shaft located on the bulkhead at
gunner’s left.

(4) Close the shut-off valve (E) located at the
left side of the control valve.

(5) Raise the handle on the azimuth (rotation)
dump valve under the seat to the “OFF” position.

(6) Raise the handle on the elevation dump
valve (F) located below the control valve to “OFF”
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position. The turret is now ready for manual rota-
tion or manual elevation of the guns.

(7) FOOT FIRING INSTRUCTIONS. — Push
the safety lock (G) located on the bulkhead to gun-
ner’s right from the “SAFE” to “FIRE” position.
Depress the foot pedals. Either pedal will fire both
guns.

(8) Procedure for removal of a casualty from
this turret is the same as for the other hydraulic nose
or tail turrets (see above) except that some installa-
tions have a separate pull handle at the bottom of the
turret to release the bypass valve. In this case the
handle must be pulled before the turret can be pulled
around by the winch.

¢. EMERSON ELECTRIC NOSE
TURRET (Groups I and III).

(1) MANUAL OPERATION OF
TURRET FROM INSIDE.

(a) The turret need not be connected to an
electric power source when both turret and guns are
to be manually operated. Simply engage the two
hand cranks by pushing the manual control clutch
index plates to one side. These index plates are located
on the two brackets which extend back toward the
gunner’s hands from the structural member in front
of the control column. The azimuth index plate is
on the left side. The elevation index plate is on the
right side. Shifting of both clutches simultaneously
causes disengagement of the power drive and engage-
ment of the manual control handle assembly (the
hand crank). Turn the hand cranks to move the
turret and the guns as desired.

Note

Electrically operated limit controls will not
be functioning. Do not attempt to force
movements beyond their mechanical limita-
tions. i

(b) To release the hand cranks and re-engage
the power drives, push the two manual control shift-
ing levers forward into their “LOCKED” positions.

(c) Should an emergency permit the manual
operation of either the turret or guns while the power
operations of the unaffected movement is to be con-
tinued, proceed as follows:

1. Open the drive switch that controls the
amplidyne motor of the damaged system.

2. Engage the hand crank of the same sys-
tem by pushing to one side the manual control clutch
index plate that operates the clutch of the drive motor
in the system.

3. Use the hand crank in place of the dis-
engaged drive motor while continuing electrically to
operate the unaffected movement by means of the
control handles, as usual.
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(2) EMERGENCY AZIMUTH OPERATION—
FROM OUTSIDE OF THE TURRET.—To rotate the
turret from within the airplane fuselage.

(a) Open the external power switch, located
outside the turret, on the fuselage, right side.

(&) Disengage the azimuth emergency clutch
by pulling on the “T” handle attached to the emer-
gency release cable, which hangs from the gunner’s
floor assembly beneath the turret. This cable is
accessible from the bombardier-navigator’s compart-
ment.

(c) While holding the cable to keep the clutch
disengaged, rotate the turret by hand.

(3) FOOT TRIGGER OPERATION.

(a) In firing the guns by means of the foot
trigger, the turret electrical system need not be in
operation if only a short length of the belt is loaded
into each gun. However, if the length of belt for
either gun is longer than would be required to reach
the floor of the turret, then all switches must be
closed. This is necessary so that boosters will operate
to assist the self-feeding action of the guns.

(b) There is a lever assembly affixed to each
gun, back of the solenoid on the butt of the gun.
This assembly holds an actuator cam aligned with the
solenoid plunger. One, or both guns, may be prepared
for foot firing by rotating the firing plungers to
project into the rear of the firing solenoids.

(¢) The foot trigger is located directly below
the control column, within easy reach of the gunner’s
feet. Both guns will fire so long as the foot trigger is
held down. When finished with the foot firing mechan-
ism, turn the cams back into their inoperative (safety)
positions.

d. MARTIN UPPER GUN TURRET
(Groups I, II and III).

(1) The manual drive is provided for auxiliary
operation in the event the electric drive becomes in-
operative. The manual drive is located below the
electric control unit and is controlled by two cranks.
The left crank controls the elevation movement of
the two guns, and the right crank, incorporating a
gun firing switch, button type, controls the azimuth
movement of the turret.

(2) The manual drive is placed in operation,
first by disengaging the elevation and azimuth elec-
tric motor drive clutches, then by rotating both right
and left cranks in either direction. This automatically
engages the manual drive. To change from manual to
the electric drive operation, place both crank handles
in the *“UP” position and disengage by lifting the en-
gaging pin on both cranks in disengagesd position.
Then engage the elevation and azimuth electric drive
clutches.
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Figure 38-—Lower Ball Turret Emergency Crank
and Wrench Handles

WARNING

Disengage the manual drive before operat-
ing the turret electrically. Failure to do this
will cause the crank handles to spin, en-
dangering the turret gunner.

e. LOWER BALL TURRET
(Groups I, II and III).

(1) Shut off the power switch located on the
left side of the fuselage, opposite the turret.

(2) Release the azimuth and elevation power
clutches. The azimuth clutch release is directly below
the azimuth gear shaft. The elevation clutch release
is hidden by the elevation hand crank gear case.

(3) Remove the hand cranks from the stowage
clips above gunner’s head. Place the cranks upon
their respective gear shafts. Elevation crank goes on
elevation pinion shaft at gunner’s left. Azimuth hand
crank goes on the azimuth gear shaft, to the gunner’s
right. .

(4) With the two hand cranks, the turret may
be rotated until the guns point aft and the guns de-
pressed to the angle which permits raising the turret
into the airplane.

(5) If the hydraulic retracting mechanism is
disabled, the turret may be retracted by means of the
two bomb hoists above the turret. (See figure 85,
item 4.)

(6) Emergency crank and wrench handles (red)
are stowed in clips on the outside of the lower ball
turret, and are accessible from inside the airplane,
(See figure 38.)

(7) Two retaining pins for the hoist cable hooks
are provided on the retraction cylinder guide flange
for emergency retraction, The hoisting gear is stowed
with the hooks in place. The turret must be lifted
evenly by both hoists.
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(8) Be sure that the hydraulic retraction re-
lease valve is open, to allow fluid to flow from above
the retraction cylinder.

9. EMERGENCY BOMB BAY DOOR
OPERATION.

This material is now covered in paragraph *“18.
HYDRAULIC SYSTEM FAILURES” of this section.

10. EMERGENCY BOMB RELEASE.

This material is now covered in paragraph “18.
HYDRAULIC SYSTEM FAILURES” of this section.

11. EMERGENCY WING FLAP LOWERING.

This material is now covered in paragraph *18.
HYDRAULIC SYSTEM FAILURES” of this section.

12. EMERGENCY LANDING GEAR
OPERATION.

a. MAIN GEAR.—If the engine-driven, electri-
cally driven, and hand hydraulic pumps fail (com-
plete hydraulic failure), the following manual opera-
tion procedure must be followed:

(1) Place the landing gear control lever on the
pilots’ control pedestal in the “DOWN?” position.
(See figure 17, item 53.)

(2) Turn the emergency hand crank (figure
43) clockwise until the main gear is down and
locked. (Approximately 30 turns are required.)
This crank is located on the forward side of the
front spar and may be reached while standing on
the extreme forward end of the bomb bay catwalk.

(3) Check the landing gear position indicator
light on the pilots’ instrument panel (see figure 17,
item 15). As an added precaution, check both gears
visually to determine that they are down and locked,

Revised 30 January 1945

Section 1V
Paragraphs 8-12

(4) Return the landing gear control lever to
neutral,

Note
To reset the emergency lowering system
after completion of above procedure, turn
emergency hand crank approximately 30
turns counterclockwise to normal position.
Avoid cranking too far and allowing the
cable to jump off the drums. Resafety.

Figure 43—Main Landing Gear Emergency
Lowering Crank

b. NOSE GEAR. — The emergency procedure for
lowering the nose landing gear in the event of hy-
draulic system failure is illustrated in figure 44.

CAUTION

Be sure to lower the main landing gear first
by mechanical means,
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c. EMERGENCY BRAKE OPERATION.—Should
the engine-driven hydraulic pump fail, open the
emergency hydraulic (star) wvalve located at the
right of the door to the flight compartment and at
the forward end of the bomb bay, and then turn
“ON” the emergency hydraulic pump switch, lo-
cated inboard of the emergency hydraulic wvalve.
(See figure 33.) The electrically-driven hydraulic
pump will then furnish pressure for the brakes
through the main hydraulic system. If both pumps
fail, braking pressure can be built up by means of
the hand pump at the copilot’s right, and the emer-
gency flap lowering valves; forward valve open, and
aft valve closed.

d. MAIN LANDING GEAR FAILURES.

(1) GEAR DOWN-LOCK FAILS TO HOLD.—
Hold the landing gear control lever in the “DOWN?
position. If this fails to lock the gear, raise the gear
and try the emergency method described in para-
graph 12, a., preceding.

(2) GEAR JAMS WHILE LOWERING.—A¢-
tempt to lower the gear with the emergency pro-
cedure described in paragraph 12. 4., preceding.

(3) GEAR JAMS WHILE RETRACTING. —
Lower the gear and attempt normal retraction again,
If this fails, lower the gear and land.

(4) GEAR FAILS TO LOCK IN
THE “UP” POSITION.

(a) Place the landing gear control lever in
the “UP” position and hold it there manually until
the gear locks.

(b) If the gear fails to lock after repeated
attempts, it will be necessary to rely on the hydraulic
pressure to keep the gear up. This will necessitate
putting the control lever in the “UP” position fre-
quently to prevent the gear from slipping down.
This is not recommended on long flights, but may be
used while the airplane is gaining sufficient altitude
for a proper approach and landing.

(5) ONE GEAR STICKS UP AND WILL NOT
LOWER.—Raise the lowered gear by the normal
method and attempt to lower both gears by the
emergency procedure described in paragraph a., pre-

ceding.

(6) GEAR FAILS TO RETRACT (NO. 3
ENGINE OR ENGINE-DRIVEN
HYDRAULIC PUMP FAILS ON
TAKE-OFF).
(a) Open the emergency hydraulic (star)

valve to the right of the door to the flight compart-
ment in the forward bomb bay. (See figure 33.)

(b) Check to be sure the switch for the
auxiliary electrically driven hydraulic pump is
“ON.” The switch is located inboard of the emer-
gency hydraulic (star) valve.

RESTRICTED
AN 01-5EE-1

Section 1V
Paragraph 12

(c) If this pump fails, pressure can be built
up by means of the emergency hand pump at copilot’s
right and operating the emergency flap lowering
valves; the forward valve “OPEN?” and the aft valve
“CLOSED.” See paragraph c., preceding.

e. NOSE LANDING GEAR FAILURES.

(1) GEAR FAILS TO RETRACT (NO. 3 EN-
GINE OR ENGINE-DRIVEN HYDRAULIC PUMP
FAILS ON TAKE-OFF).—Follow the same procedure
as paragraph d., (6), preceding.

(2) GEAR FAILS TO LOWER.—This may be
due to premature kick-out of the landing gear
selector valve. Overpower the control lever until
operation is completed.

f- EMERGENCY NOSE-WHEEL DOORS
OPERATION.

Pull the red emergency handles as illustrated in
figure 45, (single handle on Group II and later
Group I and III airplanes) full length of travel
DOWN with sufficient force to break the safety
wiring. Location: Bombardier-navigator’s compart-
ment, at top of fuselage, aft end. (See figures 46,
and 47.)

g LANDING WITH MAIN WHEELS RE-
TRACTED AND NOSE WHEEL EXTENDED.—
Turn off the fuel sight gage valves and drain the
lines; turn off the wing compartment drain line valve
located in forward bomb bay on the lower wing
surface, near the fuel booster pump. Choose a smooth
concrete runway, if possible. Hard sod would be the
next preference. Make a full flap landing in a normal
attitude with enough air speed on the approach to
effect a smooth “flare-out” with minimum sink just
before contact. At this point place the mixture con-
trols for the outboard engines (No. 1 and No. 4) in
“IDLE CUT-OFF” position.

bh. LANDING WITH FLAT MAIN WHEEL TIRE,
—After landing, put the nose wheel firmly on the
ground. Use the engines on the side on which the
tire is blown, concentrating on the outboard engine,
and use enough brake on the good tire to keep the
airplane rolling straight. It may be necessary to blow
the good tire out.

i. LANDING WITH A FLAT NOSE WHEEL
TIRE, FAULTY SHIMMY DAMPERS, OR UNEX-
TENDED NOSE WHEEL WITH MAIN GEAR
DOWN AND LOCKED,—Slow the airplane down to
150 to 155 miles per hour. At this air speed, shift
the load so that the airplane flies approximately 114
degrees tail heavy. Normally this requires one crew
member in the extreme rear of the rear fuselage com-
partment and seven crew members just aft of the
entrance into the rear fuselage compartment. On
the final approach trim the airplane for a normal
landing, put the propellers in full high rpm and
land on the main gear, nose slightly higher than
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1. Place landing gear lever in the “DOWN”
position.

Note
On entering nose wheel compartment
it may be necessary in some airplanes
to remove the draft curtain to get

access to the nose gear.

2. Remove the butterfly pin from its normal
position and insert in latch slot as shown in de-

tail A"

S P
LANDING GEAR
i LEVER DOWN =

N -

DETAIL “A"

Figure 44—Emergency Lowering of Nose Landing Gear (Sheet 1 of 2 Sheets)
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3. Release the nose gear latch by pulling on latch link

while pushing up on the drag link as shown,

4. Take a sitting position near the top of the shock strut.

Grasp the top of the shock strut with both hands and lift

upward to force the gear into the extended position.

Note

It may be necessary to rock the gear two or

three times to gain momentum.

ANLIFT HERE

5. After the gear falls, make certain the lock is securely

latched. 1f the lock is not securely latched, push upward

on the aft drag link as shown to force the lock into the

latched position. S " e
CHECK FOR |
LOCK ENGAGED|

CAUTION

Replace the butterfly pin as soon as possible afrer

landing. If the linkage holes do not align to permit
inserfion of the butterfly pin, place the landing
gear lever in the "DOWN” position and apply

hydraulic pressure to the system.

REPLACE BUTTERFLY PIN
AFTER LANDING

Figure 44—Emergency Lowering of Nose Landing Gear [Sheet 2 of 2 Sheets)
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Figure 45—Emergency Nose Wheel Doors
Operating Handles

normal, at the lowest safe air speed: Do not land on
the retractable tail bumper gear.

The throttles must be fully closed after landing
to obtain full propeller braking effect.

Some additional braking effect may be obtained
by placing the No. 2 and No. 3 engine mixture con-
trols in the “IDLE CUT-OFF” position, leaving the
outboard engines (No. 1 and No. 4) available for
ground looping, if necessary. Always choose the

DISENGAGED

B 10 RESET RAISE |
; -::ﬁanEilE’VERﬁf

BN AFETY WIRE

< R IF BROKEN

RESTRICTED
AN 01-5EE-1

longest runway. Touching the tail bumper gear on
the landing roll is permissible, but severe impacts
must be avoided. Use of the brakes is not recom-
mended, but if they are to be used at all, they should
be used only on the initial part of the landing roll,
as application later will result in the nose being forced
down onto the runway. On the landing roll the .
control column will be held back as far as possible,
but not so far that the tail will fall and damage the
tail bumper gear.

As the speed decreases on the landing roll,
more men from immediately aft of the bomb bay
should move to the extreme rear, one man going aft
for each prearranged signal on the alarm bell.
Usually, seven men should be in the extreme aft
position when the landing roll speed has decreased -
to approximately 20 miles per hour. Normally, the
weight of seven men in the extreme rear will hold the
nose wheel off the ground when the airplane comes
to rest. As a safety precaution, the eighth man should
be sent aft, and all should remain there until the nose
wheel repair can be made, or until the nose of the
airplane can be jacked.

13. EMERGENCY LANDING ON LAND.

a. LANDING WITH NOSE GEAR
DAMAGED OR RETRACTED.

(1) Station at least six members of the crew at
station 6.0 (the rear bulkhead of the bomb bay) so
that upon a predetermined signal they may indi-
vidually go to the extreme rear of the airplane.

(2) Make a normal approach and a normal land-
ing, nose high.

Figure 46—
Resetting the Nose
Wheel Doors Latch
(Groups | and Il

Airplanes)
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(1) NOSE LANDING GEAR DOOR |
N NORMAL POSITION -

(3) DOOR ACTUATING HINGED PLATE

UP, THEREFORE NO
BETWEEN LATCH .
(4) poor Ax:TUATM RM

HROUGHOUT NORMAL OPERATION,
 NOSE LANDING GEAR DOOR EMER-
 GENCY RELEASE LATCH REMAINS

~ IN CONTACT WITH DOOR ACTUATING
ED PLATE
(3) ILLUSTRATES NORMAL OPERATION

_ LATCH ENGAGED
NOSE LANDING GEAR DOWN
~ DOORS OPEN

EMERGENCY OPERATION:

NOSE LANDING GEAR REMAINS UP _
DOOR EMERGENCY RELEASE LATCH IS DISENGAGED
DOORS ARE OPEN

Noamn :opzaxfm 'STOPS AND EMERGENCY OPERATION STARTS
 THE MOMENT RED PAINTED LEVER AT STATION 1.0 BELOW FLIGHT
 DECK IS BEING DEPRESSED, WHICH IN TURN UNSEATS NOSE
LANDING GEAR DOOR mmtncv RELEASE LATCH

F!sure 47—Nose Wheel Doors, Normal and Emergency Operation,
(Groups Il and Later Groups | and 1! Airplanes)
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(3) Land as short as possible to utilize all of the
available runway.,

(4) The pilot will use the alarm bell to signal
the crew at station 6.0 to move aft; one person will
move as far aft as possible with each ring of the bell.

(5) The copilot will cut the ignition switches and
mixture controls on the inboard engines. Keep the
outboard engines running in case a ground loop is
necessary at the end of the landing roll.

CAUTION

All crew members in the rear of the airplane
will remain there until the pilot gives them
authority to leave. Do not use brakes if the
nose gear is retracted or damaged. Do not
land on the tail skid.

b. LANDING WITH NO BRAKES. — Landings
with no brakes are accomplished the same as landings
with nose gear retracted.

c. LANDING WITH NOSE WHEEL TIRE FLAT,
OR SHIMMY DAMPER INOPERATIVE. — Landing
is made as described above in “Landings with Nose
Gear Damaged or Retracted,” in this paragraph.

d. LANDING WITH ONE MAIN GEAR
TIRE BLOWN.

(1) Station all crew members as designated be-
low in “Procedure Preceding Crash Landing on Land.”

(2) Make a normal approach and landing,

(3) When contact is made, put the nose wheel
firmly on the ground.

(4) Maintain directional control by using the
outboard engine on the side with the tire blown. Use
sufficient brake on the good tire to keep the airplane
straight.

e. LANDING WITH NO FLAPS.

(1) Make certain that the airplane is loaded
properly (shift crew to locate center of gravity within
limits). '

(2) Make a fast, power-on approach with an air
speed of approximately 140 mph.

(3) Level off just above the runway with an
air speed of approximately 130 mph.

(4) After contact, place the nose wheel firmly
on the ground.

(5) Apply the brakes (auxiliary hydraulic
pump “ON”).

(6) Cut the ignition switches and mixture con-
trols on the inboard engines. Keep the outboard en-
gines running to provide power if ground looping
becomes necessary at the end of the landing roll.

f. PROCEDURE PRECEDING CRASH LAND-

ING ON LAND.—Procedure cannot be established
to fit all cases. The following is a summary of the
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IF TAIL IS DOWN ,FUSELAGE
IS LIKELY TO BREAK HERE

(NORMAL APPROACH )
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Figure 48—Forced Descent on Water (Ditching)
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steps to be taken if time permits. The pilot may alter
this procedure wherever necessary.
(1) THE PILOT WILL:

(a) Notify crew by interphone or oral com-
munication between crew members that crash land-
ing is to be made.

(b) Notify bombardier to release bombs; if
possible, to drop them in uninhabited or enemy terri-
tory. The bomb bay doors will be closed. All emer-
gency hatch covers will be removed and placed in
bomb bay.

(¢) Make a normal slow landing with flaps
and landing gear down.
(2) THE COPILOT WILL:

(a) After impact, put the mixtures in “IDLE
CUT-OFF.”

(b) Turn off the battery switches after oper-
ation of necessary electrical equipment.

(c) Assist the pilot as directed,

(3) THE BOMBARDIER WILL:

(a) Check with the pilot to determine if the
bombs are to be dropped.

(b) Release the bombs. Close the bomb bay
doors.

(c) Proceed to the rear compartment.
(4) THE ENGINEER WILL:

(a) See that the crew is in the rear compart-
ment and properly disposed to withstand impact.

(&) See that the doors at the fore and aft
ends of the bomb bay are locked in an open position.

(¢) See that all emergency exit doors are re-
moved and placed in the bomb bay. (A door that is
cast free may damage the control surfaces.)

(d) Turn off and drain the fuel sight gages.
(e) Turn the wing drains oﬁ.

(f) Turn the generators to the “OFF” position
after the impact.
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(5) THE NAVIGATOR WILL:

(a) Definitely determine the position of the
airplane if time permits.

(b) Direct the radio operator to send distress
message giving pertinent information.

(¢) Proceed to the rear compartment,
(6) THE RADIO OPERATOR WILL:

(a) Obtain the position from the navigator
and send distress message if time permits.

(b) Proceed to the rear compartment,

(7) ABANDONING AIRCRAFT FOLLOWING
CRASH LANDING ON LAND.

(a) All preparation for abandoning ship has
been made during approach. After landing little can
be done, except to leave the airplane as quickly as
possible,

(b) Crew members will take fire extinguish-
ers with them, if available, for use in fire fighting
and in the rescue of personnel trapped in the airplane.

14. EMERGENCY LANDING ON
WATER (DITCHING).

a. PREPARATION FOR DITCHING.
(See figure 48.)

(1) In the event of a forced descent on water,
every precaution must be taken to keep the airplane
under control by not allowing the airplane speed to
go below 115 mph. At this speed there is little danger
of the airplane stalling, and the pilot should be able
to execute a belly landing without difficulty.

(2) The pilot warns the crew to prepare for
ditching using the interphone set at “CALL” or by
some other prearranged signal, giving the altitude
and the approximate number of minutes before the
impact. This should be acknowledged by each mem-
ber of the crew using the words, “Navigator Ditch-
ing,” “Side Gunner Ditching,” etc. Immediately, all
crew members should loosen shirt collars, and remove
oxygen masks unless above 12,000 feet in which
case oxygen continues to be used until notification by
the pilot.
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(3) If existing orders permit, the pilot radios
on the command transmitter to contact other air-
planes, surface craft, or nearby shore stations.

(4) The copilot helps pilot with the controls.

(5) The bombardier will jettison the bombs, or

the bomb bay fuel tanks, and close the bomb bay

" doors. If there is not sufficient time to release the

bombs and close the doors, ascertain that the bombs
are “SAFE” and leave the doors closed.

WARNING
If the fuse arming switch is “ON,” the
bombs will be released armed.

(6) The navigator will determine the position,
course, speed and estimated position of ditching and
inform both the pilot and radio operator. He will
prepare to take with him the instruments necessary to
make simple computations while in the life rafts.

(7) If orders permit, the radio operator turns
IFF radio to distress, switches on the liaison trans-
mitter (tuned to MF DF frequency) to contact more
distant stations (ship and shore), sending distress
signals, including time and position signals. He also
transmits the course, altitude, ground speed, and
estimated position of ditching. On order from the
pilot he clamps down the code transmitter key, and
hinges up the radio table. The radio operator’s “ditch-
ing station” should be as near as possible to his flight
position.

(8) Crew members hoist the lower ball turret,
if extended, and jettison all possible ammunition and
equipment.

(9) Crew members will open all EMERGENCY
EXITS for ditching, (refer to paragraph 1., preced-

ing), and see that the nose wheel doors, bomb bay

doors, and the main entrance door are tightly closed.

WARNING

Emergency exits must be opened prior to
landing, as the impact on striking the water
may jam them if they are closed.

(10) The pilot, copilot, navigator, radio opera-
tor, gunners and any other personnel make sure that
safety belts and shoulder harness are secure, and
parachute straps unfastened.

(11) The pilot should operate the warning bell
switch on the pilots’ control pedestal before landing,
to give the crew members a chance to make necessary
preparations.

(12) DITCHING POSITIONS.—It is difficult

to specify the exact ditching positions for each crew
member because the location and types of equipment
will vary. There are two suitable general locations,
the flight compartment, and the rear fuselage com-
partment forward of the side windows. The rear
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fuselage compartment is one of the best ditching
positions in the airplane and as many crew members
as possible should lie there with feet braced forward
against the bulkhead just aft of the lower ball turret,
protected with coats and cushions against sharp
edges.

Lying down with the feet braced forward is
the best position for ditching. If in a sitting position
with the back braced against a solid surface, head
should be clasped in hands to hold it against the snap
of impact.

Usually those in the flight compartment will
include the pilot and copilot. Those in the rear fuse-
lage compartment usually will include the bombar-
dier, navigator, flight engineer or upper turret gun-
ner, radio operator, the two side gunners, lower turret
gunner, and the tail gunner.

b. PREPARATION FOR DITCHING
AT NIGHT.

(1) Same procedure as for day except:

(2) Turn on all lights. They may assist in land-
ing, or in attracting searching parties, and they will
assist in abandoning the airplane.

(3) Judgment of height over water at night is
difficult. One way of telling how high the airplane is
above the water is to lower the trailing antenna.
Instruct the radio operator to clamp the transmis-
sion key down and to watch the ammeter. The cur-
rent will drop as soon as the antenna touches the
water. The radio operator should inform the pilot
as soon as this happens.

WARNING

Do not throw the emergency radio trans-
mitter (SCR-578-A or SCR-578-B) over-
board before landing. Have the radio oper-
ator or some other crew member take it
along when leaving the airplane.

¢. USE OF POWER.

(1) If only two or three engines are available,
power should be used to flatten the approach; but the
engines should not be used to such an extent that, at
any time prior to the stall, the airplane cannot be
turned against any unbalanced power condition with
the margin of rudder power available, Under no
circumstances should the engines be “opened up”
during the final stage of landing.

(2) The value of power in landing on water is
so great that the pilot should always land before
the fuel is completely exhausted when it is certain
that shore cannot be reached.

WARNING

The ditching command must, if possible, be
given while the fuel supply is still sufficient
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for 15 minutes of flight. The chances for a
successful landing are much greater if
power is used.

d. APPROACH AND LANDING ON WATER.
(1) The landing gear must be RETRACTED.

(2) If the wind is blowing across the swell, a
cross sea is created with the waves (which are mov-
ing down wind) running on the swell. Under these
conditions the pilot must choose the direction along
the swell which will make the approach as nearly
into the wind as possible.

(3) A normal glide approach speed should be
used, since this will insure control and a margin of
speed after flattening out to allow the pilot to choose
the best point for landing on a swell. The pilot should
hold off until he loses all excess speed above the stall,
and strike the sea with a normal landing attitude.

(4) Before the actual landing, the flaps should
be lowered to reduce the speed at which the airplane
can approach a landing position. It is better to use
a medium setting rather than a full down setting,
since little, if any, further reduction of speed is
obtained, while the rate of descent is increased and
the airplane approaches more nose down. A steep
nose down descent is dangerous if the sea is met
sooner than was expected, and also because more
altitude is required to flatten out from such a posi-
tion.

(5) IN ANY SEA.—It is IMPORTANT to
avoid a high rate of sink. Get the airplane slowed
down before starting the glide and control the sink
with power if available. Glide with half flaps, and
bring full flaps down to slow the speed when flaring
out above the water, and avoid a high rate of sink
that will bring the airplane crashing down into the
water, As far as possible, slide the airplane onto
the water the same as in a belly landing on concrete
(even though this necessitates a somewhat faster
landing). Make a normal approach, and attempt to
touch the water first with the portion of the air-
plane just forward of the bomb bay doors. DO NOT
attempt to land tail low because this puts too much
strain on the bulkhead between the aft bomb bay
and the rear fuselage compartments. DO NOT drop
the airplane in or it will collapse the bomb bay doors
and force water against the bulkhead between the
aft bomb bay and the rear fuselage compartments.
The landing recommended above is based on service
experience.

(a) LANDING ON A CALM SEA.—If the
surface is calm without a definite wave formation
and white caps have not appeared, land upwind.

(6) LANDING ON A SWELL.—If the sur-
face is spotted with white caps but foam is not yet
being blown into spray, land along the top and
parallel with the swell.
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(¢) LANDING IN HIGH WAVES.—If foam
is whipped into spray, the wind velocity is too great
to land cross wind. Land upwind in a heavy sea.

CAUTION

There may be more than one impact. Warn
the crew to hold their positions until the
airplane comes to rest.

e. PROCEDURES AFTER LANDING. — Usually
the airplane will remain afloat from one to ten min-
utes. As soon as the airplane comes to rest, the life
raft release will be pulled. Exits will be made as fast
as possible with all necessary equipment as follows:

(1) EXITS THROUGH THE PILOTS’ EMER-
GENCY EXIT.—Each crew member inflates his life
vest after clearing the exit. Copilot first, receives the
emergency radio set (if stored in the radio com-
partment), ration box, water and other supplies
from the pilot, and goes to the right raft, takes
command; pilot second, hands out water and other
supplies to the copilot and goes to left raft and takes
command.,

(2) EXITS FROM REAR FUSELAGE COM-
PARTMENT.—The life vests should be inflated after
individuals are clear of the side windows so the vests
will not interfere with escape if .the exits are under
water. Right side gunner first, through the right
side window to the right raft, carrying water or
other supplies; lower ball turret gunner second,
through the right side window to the right raft;
bombardier third, through the right window to the
right raft; flight engineer or upper turret gunner,
fourth, through the right window to the right raft.
Left side gunner first, through the left window to
the left raft, holding onto the ration box rope; tail
gunner second, through the left side window; radio
operator third, after throwing out the emergency
radio set (if in his charge) holding tightly to the
rope attached to it, to the left raft; navigator fourth,
through the left side window to the left raft.

Note

If time and circumstances permit, take the
frequency meter along when leaving the
airplane. Be sure to keep it dry. By attach-
ing the antenna from the emergency radio
to the frequency meter, it can be operated
as an efficient receiver to provide two-way
communication for several hours.

(3) The TIME ELEMENT. — Speed is impor-
tant but so is procedure. Give first attention to
injured persons. Do not leave necessary equipment
behind or you will face starvation and have no
means of signaling for help.

f. LIFE RAFTS.—Two type A-3 life rafts are
carried in the fuselage above the wing. To release
either raft from inside the airplane, pull the “T”
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handle located just aft of the pilots’ emergency exit.
The pull cable releases the lock pins which hold the
life raft doors closed and allows the spring bungee
to throw the rafts out, clear of the fuselage. A rip
cord attached to the life raft cradles automatically
opens the valve which controls the raft inflation
from the CO, cylinder. To release eithér raft from
outside the airplane, the lever flush in the fuselage
aft of each door should be lifted and twisted 920
degrees. This action pulls the same cable and releases
the raft in the same manner as described above. Do
not release the life rafts until the airplane is at rest
on the water.

g- OPERATION OF PORTABLE EMERGENCY
RADIO SET SCR-578-A or SCR-578-B.

(1) GENERAL.

(a) A complete, self - contained emergency
transmitter provides for operation anywhere away
from the airplane. (See figures 49 and 50.) Pri-
marily designed for use in a small boat or life raft,
it. may be placed in operation anywhere. The unit
is equipped with a small parachute to permit dropping
from the airplane in the event of an emergency. It is
stowed on the aft left side of the command deck.

Note
The emergency radio set carried in the air-
plane may be either SCR-578-A or SCR-
578-B.

(6) When operated, the transmitter emits an
MCW signal and is pretuned to the international
distress frequency of 500 kc. Automatic transmission
of a predetermined signal is provided. Any searching
party can home on the signal with the aid of a radio
compass.

(¢) No receiver is provided.

(2) REMOVAL FROM AIRPLANE.

(a) If the airplane has made an emergency
landing on water, the emergency set should be re-
moved at the same time that the life rafts are released.
The set is waterproof and will float, and therefore,
it is not necessary to take any precautions in keep-
ing the equipment out of the water. Be sure that it
does not float out of reach.

() The only time the emergency set is to be
dropped from the airplane (with attached para-
chute) is in rescue work or when abandoning the
airplane in flight. The altitude of the airplane when
dropping the equipment should be between 300 and
500 feet. To drop the equipment, the following steps
should be observed:

1. Tie the loose end of the parachute static
line to any solid metal structure of the airplane.
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CAUTION

Be sure the static line clears the airplane
and will not foul.

2. Throw the emergency set out through
a convenient opening in the airplane, The parachute

will be opened by static line.

CAUTION
DO NOT attach static line to any part of
one’s body when throwing the equipment
overboard.

b. PYROTECHNICS. — When craft are in a
position to see signals, fire life raft pistol or any
available pyrotechnics. A Very pistol is stowed on
the left side of the aft bullkkhead in the radio operator’s
compartment, and should be taken along when leav-
ing the airplane, if possible. An M-8 flare signal pistol
mount is located in the top of the fuselage, over the
inboard end of the radio operator’s table. The M-8
flare signal pistol must be placed in this mount, prior
to being fired from within the airplane. (See fig-
ure 51.)

i. ABANDONING AIRPLANE BY
PARACHUTE OVER WATER.

(1) The pilot will determine when this is ad-
visable, and will warn the crew members, using the
interphone set at *“CALL,” or by some other pre-
arranged signal, and will operate the warning bells.

(2) If existing orders permit, the pilot and radio
operator will follow the same procedure as in Prep-
aration for Ditching,

(3) Each crew member will remove the indi-
vidual seat-type life raft and chest-type parachute
from their respective positions near his station, and
snap them onto his QAC harness. A life vest should be
worn under the QAC harness on all overwater flights.
The lanyard on the seat-type life raft should be
snapped onto the D-ring of the life vest.

(4) All emergency exits will be opened.

(5) Personnel will bail out over water only in
the event surface craft are nearby to assist in rescue.

(6) The emergency transmitter (SCR-578-A or
SCR-578-B) will have its parachute removed from its
stowage pocket, prepared, and the set thrown over-
board.

(7) Personnel will leave the airplane as im-
structed by the pilot.

(8) When approaching the water, straighten
the body with the feet together. When the feet
touch the water, release the parachute harness, in-
flate the life vest, and pinch the nostrils together.
Keep the elbows close to the sides. Land with the
back toward the direction of travel.
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CHUTE M-267-A PACKED WITH BG-110-A
AND ACCESSORY BAG BG-109-A

RADIO TRANSMITTER BC.778.A AND  BALLOON M278.A INFLATED WITH ANTENNA
HAND CRANK GC18A ~  ATTACHED. CONTAINER ALSO SHOWN

Figure 49—Emergency Radio Set SCR-578-A (Sheet 1 of 2 Sheets)
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‘SIGNAL LAMP M308-A AND SPARE
ROLL OF ANTENNA WIRE W 148

KITE M277.A UNASSEMBLED AND
ASSEMBLED WITH ANTENNA
ATTACHED .

GENERATORS M315.8 HYDROGEN AND INFLATING TUBES UNASSEMBLED (above) AND ASSEMBLED (rightl

Figure 49—Emergency Radio Set SCR-578-A (Sheet 2 of 2 Sheets)
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Figure 50—Emergency Radio Set SCR-STI‘-I

j. EMERGENCY SUSTENANCE KITS. — There
are numerous emergency sustenance kits provided for
specific operations and these should be considered
when an airplane has been assigned to perform a defi-
nite mission other than routine.

LIFE SAVERS

(1) Frequently inspect your life rafts and their
equipment. (See figures 52 and 53.)

Figure 51—M-8 Flare Signal (Very)
Pistol and Mount
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(2) Learn the location of all the life rafts, how
to release and inflate them and the purpose of every
piece of equipment. (Read and know the instructions
on each piece of equipment.)

(3) Learn where everything in the airplane is
located and be able to reach for it without hesitation,
even in the dark.

(4) Decide what extras you will need, stow
them, and know where they are.

Wisdom
The only place where something you may
vitally need will do you any good is aboard
the life rafts and it is not going to be there,
unless you put it there!

(5) Drill, drill as a team to get the life rafts
away complete with all equipment and all of the
crew, Drill so that if someone is injured, the others
can do his job in addition to their own and get him
away with them.

(6) Practice in the daylight, practice in the
dark, practice until you do the right thing instinc-
tively.

(7) If it is lack of fuel that is causing the
forced landing, do not wait until the engines “sput-
ter,” but land while you have power available to
assist you in selecting your landing spot.

(8) Leave the life rafts and other equipment
in the stowed position until the airplane has come
to rest on the water (loose equipment may be dam-
aged by impact).

(9) Never inflate the life vests inside the air-
plane.

(10) Keep the pockets in the raft buttoned,
except when actually removing an article.

(11) Once in the life raft, LASH OR TIE
DOWN ALL EQUIPMENT! “Loose equipment is as
good as lost.”

15. EMERGENCY OPERATION OF
RADIO EQUIPMENT.

a. INTERPHONE FAILURE. — The audio fre-
quency section of the command radio can be substi-
tuted for the regular interphone amplifier. The
pilot will place his command transmitter channel
selector switch in either the *3” or “4” position, and
the various interphone jack box selector switches
will be set at “COMMAND.” In this position it is not
possible to communicate with ground stations or
other aircraft.

Note

To resume normal command set operation,
the pilots’ channel selector switch must be
placed back in the “1” or the “2” position.

70 RESTRICTED




RESTRICTED
AN 01-5EE-1

Section 1Y

1. Sea anchor 8. First Aid Kit

2. Tarpaulin (Shade and Camouflage) 9. Inflating Pump

3. Bailing Bucket 10. Puncture Plugs

4. Ration, Type A 11. Signaling Mirror
5. Sail (Also Camouflage and Signal Cloth) 12. Flashlight

6. Emergency Drinking Water 13. Fishing Tackle

7. Line 14. Jackknife

15,
186.
17.
18.
19.
20.

Whistle

Sea Markers
Repair Patch Kit
Compass

Very Pistol

Oars

Items Not lllustrated but Also Included in Life Raft Kit are Mast, Water Container, Sun Ointment, Cellulose Sponge, and

Religious Pamphlets
Figure 53—Life Raft Kit (Open)
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b. COMMAND SET RECEIVER FAILURE.—The
radio compass or liaison receivers can be substituted
for the command set receiver.

Note

When substituting one receiver for another,
such as the compass receiver for the com-
mand receiver, the pilot must move the
interphone selector switch to “*COMMAND”
or “LIAISON?” in order to transmit, and
must switch back to the position of the
receiver being used.

c. COMMAND SET TRANSMITTER FAILURE.
—In case of failure of the command set transmitter,
the liaison transmitter may be substituted.

d. IFF RADIO DESTROYER SWITCH. — The
copilot has the necesary controls and is responsible
for destroying the radio receiver if necessary. (See
figure 54.)

Figure 54—IFF Radio Destroyer Switch

Note
The IFF radio destroyer switch is paralleled
by an inertia-type switch which is auto-
matically energized by a crash landing.

16. EMERGENCY OPERATION OF
TURBOSUPERCHARGER REGULATORS.

a. ELECTRONIC TURBOSUPERCHARGER
REGULATOR.

(1) The pilot can, at any time, reduce the mani-
fold pressure on one or more engines by retarding the
corresponding throttle or throttles without changing
the Turbo Boost Selector dial setting (Manifold Pres-
sure Selector on some airplanes).

(2) In the event of electric power failure in
the electronic turbosupercharger regulator system,
the waste gate motor will hold the waste gate in
whatever position it is in when the power failure

RESTRICTED
AN 01-5EE-1

occurs. An increase of throttle or of engine rpm, or
a decrease in altitude will result in a manifold pres-
sure increase which may be erroneously attributed to
waste gate creepage,

(3) If, however, either of the two discriminator
(7C5) tubes in the amplifier fails, leaving the other
in operation, the movement of the waste gate motor
and, consequently, of the waste gate will be in one
direction only. Whether the waste gate moves toward
the open or closed position will be indicated by the
manifold pressure gage of the engine affected.

(4) Failure of inverter power, which will cause
failure of the electronic turbosupercharger regulator
system, may be recognized by the “freezing” of the
autosyn instruments (fuel and oil pressure gages)
or their remaining in a “fixed” position without any
“hunting,” -or movement, When this condition is
noticed, the pilot should immediately check the in-
verter power by turning a fuel booster pump switch
to another position and noticing whether or not the
corresponding fuel pressure gage reacts accordingly.
If the inverter power has thus proved to have failed,
the pilot should then switch to the other inverter,
allowing approximately two minutes for the ampli-
fiers to warm up. The same check should then be
made by changing a booster pump switch setting to
be sure that the second inverter is delivering power.

b. EMERGENCY OPERATION OF THE ELEC-
TRONIC TURBO BOOST SELECTOR.—In the event
of an extreme emergency, additional power may be
secured by increasing the rpm to MAXIMUM, press-
ing the dial stop release, and turning the dial toward
©10.” This is emergency power and must not be used
more than five minutes. (See figure 55.)

Figure 55—Turbo Boost Selector
{Manifold Pressure Selector)
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Number Three Inverter Switch
Banked Turn Control

A-5 Emergency Release Switch
Pilot Director Indicator

gl =

Section 1V
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5. Automatic Pilot Control Unit
6. A-5 Emergency Release Switch
7. A-5 Emergency Release Handle
8. AC Power Inverter Switch

Figure 56—Pilots' Instruments and Controls [Groups | and Il Airplanes)

CAUTION
The regulator dial must not be turned past
“8” unless fuel, grade 100/130, Specifica-
tion No. AN-F-28 is being used.

¢. OVERSPEEDING OF OIL PRESSURE
REGULATED TURBOSUPERCHARGER.

(1) Retard the throttle on the engine affected.

(2) Move the turbo regulator control lever to
!'OFF"’

(3) Try to maintain the desired power with
the throttle,

(4) Attempt to reset the turbosupercharger
control regulator so that the turbosupercharger will
not overspeed, by selecting a control lever position
at which the turbosupercharger will stay within the
operating limits.

(5) Maintain directional control with the rud-
der. Do not retard the throttle on an “‘opposite”

engine to maintain control unless full rudder will
not hold the airplane on a straight course.

(6) On take-off, do not feather the propeller
for an engine if the turbosupercharger or propeller
can be brought under control.

17. EMERGENCY RELEASE OF A-5
AUTOMATIC PILOT (Groups | and I1),

a. To release the A-5 automatic pilot temporarily,
press the emergency release button on the pilot’s or
copilot’s control wheel. (See figure 56, item 6.) To
re-engage the system after pressing either button,
turn the master control switch back to position *2”
and repeat the procedure for turning on the A-5
automatic pilot. [See Section II, paragraph 13., d.,
(2), (b).] The master control switch may also be
used in an emergency, by turning it “OFF” in the
normal manner. (See figure 22.)

b. If an emergency requires a rapid release of
the A-5 automatic pilot for the remainder of a flight,
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pull the emergency release handle for the A-5 auto-
matic pilot. (See figure 56, item 7.) This handle
is located on the right side of the pilots’ control
pedestal. After this release handle has been pulled,
the system cannot be re-engaged until the units have
been reset by hand, when the airplane is on the
ground.

18. HYDRAULIC SYSTEM FAILURES.

a. HYDRAULIC RESERVOIR EMERGENCY
VALVE.—The hydraulic reservoir emergency valve
provides an emergency supply of hydraulic fluid when
the fluid level in the reservoir drops below the level
of the hydraulic reservoir emergency valve. This
valve is located on the hydraulic suction line, just
aft of the hydraulic reservoir, and must be set in
accordance with the following instructions:

(1) Keep the valve in the horizontal position
for normal operation of the system (safety wired in
the horizontal position).

(2) Turn the handle to the vertical position
to make the reserve supply of fluid available when
the fluid level (as indicated in the reservoir sight
gage) in the reservoir drops below the level of the
valve due to one of the following reasons ONLY:

(a) Slow leakage.
(b) Negligence in filling the tank.

(c) Damage or leak in the system which has
been located and repaired.

WARNING

Turning the valve handle to the vertical
position when there is a leak or damage in
the system will cause the loss of the reserve
supply of fluid in flight and make the opera-
tion of the entire hydraulic system impos-
sible,

b. FAILURE OF NO. 3 ENGINE,
OR ENGINE-DRIVEN PUMP,

(1) ON TAKE-OFF.
(a) Turn the auxiliary hydraulic pump to
the “ON” position.
(6) Open the star valve.
(¢) Place the landing gear selector valve han-
dle in the *UP” position.
(d) After the landing gear selector wvalve
kicks out, raise the flaps up to 8 degrees in slow steps.
(e) Close the star valve.
(2) IN FLIGHT.—Turn the auxiliary hydraulic
pump to the “ON?” position. The star valve must be

fully closed (to charge the accumulators, for opera-
tion of the nose turret and the bomb bay doors).

(3) BEFORE LANDING. — When ready to
lower the gear:
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() Turn the auxiliary hydraulic pump to
the “ON?” position.

(6) Open the star valve (after the accumula-
tors are charged).

(¢) Extend the gear and flaps; then close the
star valve and make a normal landing. (If there is
any unusual delay between lowering of the gear and
flaps, the switch should be turned off temporarily.)

(d) Engineer will stand by to open the star
valve, in case of a “go around,” to permit raising of
the gears and flaps. Then the star valve will be closed.

c. FAILURE OF ENGINE-DRIVEN PUMP AND
AUXILIARY HYDRAULIC PUMP.

(1) Place the selector valve in the desired posi-
tion.

(2) Pump the hand pump (leaving the forward
needle valve open and the aft needle valve closed).

d. SUCTION LINE BREAK BETWEEN TANK
AND ENGINE PUMP, OR PRESSURE LINE BREAK
BETWEEN ENGINE-DRIVEN PUMP AND PRES-
SURE CHECK VALVE.—Symptoms: Complete loss
of open center system pressure, chattering of valves,
or fluctuating pressure.

(1) Feather No. 3 engine if possible.

(2) Disconnect the line above the suction line
check valve at station 5.1.

(3) If desired to save the engine-driven pump,
leave No. 3 engine feathered. If power is needed, start
No. 3 engine.

(4) Turn the three-way valve to vertical.

(5) Use the auxiliary hydraulic systems as if
No. 3 engine were feathered.

e. COMPLETE FAILURE OF OPEN CENTER
SYSTEM. — Symptoms: Loss of fluid, loss of open
center system pressure, To correct: Use manual or
emergency lowering methods.

Note
If break occurs in the return line from the
landing gear selector valve to the tank, use
steps (1), (2), (3), (4) and (5) in sub-
paragraph d. above. (Returning fluid from

the opposite side of actuating cylinder will
be lost.)

f. ACCUMULATOR FAILURE.

(1) BREAK IN RIGHT ACCUMULATOR,
OR RIGHT ACCUMULATOR LINE.

(a) The unloading valve goes to charging
position, causing the loss of the open center system.

(b) Disconnect the line from the accumula-
tor, or at break. Make a 3-inch crimp in the line and
wrap with safety wire.
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(2) BREAK IN LEFT ACCUMULATOR,
OR LEFT ACCUMULATOR LINE.

(a) Fluid will flow out of break resulting in
failure of the open center system.

() Crimp the left accumulator line for 3
inches and wrap with safety wire.

Note
Loss of the right accumulator results in fail-
ure of the inboard brakes, bomb bay doors,
utility valve, and nose turret. Loss of the aft

accumulator results in failure of the out-
board brakes.

g. LANDING GEAR SYSTEM FAILURE.

(1) BROKEN LINE, SELECTOR VALVE
TO ACTUATING CYLINDER.

(a) LANDING GEAR UP LINE, OPEN CEN-
TER SYSTEM OPERATING. — The gear may be
lowered hydraulically, but cannot be raised.

(b) LANDING GEAR DOWN LINE,
OPEN CENTER SYSTEM
OPERATING.

1. The gear may be raised hydraulically.

2. The gear must be lowered by manual
methods.

bh. MAIN LANDING GEAR FAILURES.

(1) LANDING GEAR FAILS TO LOCK
IN THE “DOWN?” POSITION.

(a) Check the selector valve kick-out pres-
sure. Adjust if necessary.

(b) Hold the landing gear selector valve han-
dle down. If this fails, hold the selector valve in the
“DOWN?” position and crank the manual lowering
device clockwise (while facing aft) until the gear
locks down.

(2) LANDING GEAR FAILS TO
LOCK IN THE “UP” POSITION.

(a) Check the selector valve kick-out pres-
sure. Adjust if necessary.

(b) Hold the selector valve handle in the
“UP” position for a brief period. If this fails, check
the manual lowering cables for tension. The cables
may not be unwound sufficiently and may be holding
the up-locks open.

(c) If neither of the above is successful, fre-
quent placing of the selector valve handle in the
“UP” position will keep the gear up because of hy-
draulic pressure. This is not recommended for long
flights.

(3) LANDING GEAR FAILS TO RETRACT.
(a) Check for loss of hydraulic pressure.
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(b) Unloading yalve stuck in charging posi-
tion. (1250 pounds per square inch brake pressure.)
Tap the unleading valve lightly with a mallet.

(¢) Check the manual lowering device. It
may not be reset.

(d) If the above check out satisfactorily,
check the kick-out pressure and override the selector
valve.

(e) Latch linkage failure. Check the down-
locks and land the airplane.
(4) LANDING GEAR FAILS TO LOWER.
(a) Check for loss of hydraulic pressure.

(6) Unloading valve stuck in the charging
position (1250 pounds per square inch brake pres-
sure.) Tap the valve lightly with mallet.

(c) Check the kick-out pressure; override the
selector valve.

(d) Remove the pressure from the open cen-
ter system (by feathering No. 3 engine; star valve
closed). Lower the gear manually,

(5) ONE MAIN GEAR STICKS
IN UP POSITION.
(a) Override the selector valve. If this fails:
1. Retract all gear.

2. Remove the pressure from the open cen-
ter system. (Feather No. 3 engine, star valve closed.)

3. Hold the selector valve handle in the
“DOWN?” position.

4. Lower the gear by manual means.

(6) ONE GEAR JAMS WHILE OPERATING.
(a) Check the kick-out pressure.

(b) Override the selector valve. If this fails,
lower the gear manually and land.

i. NOSE GEAR FAILURES.

(1) Fails to rise (failure of No. 3 engine or
pump).
(a) Turn the auxiliary electric pump to the
“ON” position.

(b) Open the star valve.
(¢) Place the selector valve handle in the
“UP” position.
(2) FAILS TO RAISE OR LOWER
(LOCK FAILURE).
(a) Release the lock with screw driver.

(b) Override the selector valve.

(3) FAILS TO OPERATE (TOO LOW KICK-
OUT PRESSURE).—Adjust the selector valve kick-

out pressure.
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(4) COMPLETE FAILURE (LINE BROKEN).
(a) Up line; gear will not retract.
(b) Down line; lower by manual method.
j. TAIL SKID FAILS TO LOWER.

(1) Hold the landing gear selector valve handle
down.

(2) Remove the flooring and access door over
the tail skid compartment.

(3) Push the tail skid out with the engine
crank,

(4) Close the tail skid valves, right side of bomb
bay, station 5.2.

k. FLAP SYSTEM FAILURE.

(1) COMPLETE FAILURE (EMERGENCY
LOWERING).
(See figure 56A.)

(a) Close the forward needle valve.

(b) Open the aft needle valve.

(c) Hold the flap handle down.

(d) Operate the hand pump until it locks.

(e) Return the handle to neutral.

Note

If an intermediate flap setting is desired,
close the aft needle valve to hold the flaps
at the desired setting.

W

(2) TO RETURN FLAPS AFTER
EMERGENCY LOWERING, OR
IF FLAPS REFUSE TO COME
UP IN FLIGHT.

(a) PREFERRED METHOD.
1. Close the aft needle valve.
2. Open the forward needle valve.

3. Loosen (slightly) the union in the flap
emergency line at station 3.1 on the diagonal beam
under the flight deck.
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4. Put the flap handle down momentarily
and bleed off the fluid in the flap emergency line.
(Return the shuttle valve to normal.)

5. Tighten the union.

6. Flaps may be raised by the open center
system.

(b) ALTERNATE METHOD. (NO. 3
ENGINE FEATHERED, STAR
VALVE CLOSED.)

1. Open both needle valves for approxi-
mately one minute.

2. Close the aft valve. Forward valve is
open.
3. Raise the flaps with either the open cen-

ter system pressure from engine-driven pump or the
auxiliary hydraulic pump.

(3) FAILURE OF ENGINE-DRIVEN PUMP.
(a) Turn the auxiliary hydraulic pump to
the “ON” position.
(6) Open the star valve (after accumulator
is charged). '
(¢) Operate the flaps.
(4) FAILURE OF ENGINE-DRIVEN PUMP
AND AUXILIARY HYDRAULIC
PUMP.
(a) Leave the needle valves in normal position.

(b) Place the flap handle in the desired posi-
tion.
(¢) Operate the hand pump.
(5) HANDLE KICKS OUT BEFORE

FULL FLAP TRAVEL, OR FLAPS
STICK IN ONE POSITION.

(a) Flap kick-out setting too low. Adjust if
necessary.

(b) Override the selector valve.

(6) ALTERNATE METHOD FLAP LOWER-
ING. — Extreme emergency; no hydraulic pressure
available; line intact from the landing gear and flap

selector valves to the actuating cylinders.

(a) Disconnect or break the open center sys-
tem pressure line between the flap selector valve and
the bomb bay door selector valve in nose.

(b) Place the flap selector and landing gear
selector valves in the “UP” position,

(¢) Crank the landing gear down manually.

(d) When flaps reach full down, put the flap
selector valve in neutral to lock in place.

I. BOMB DOOR SYSTEM FAILURE.
(1) COMPLETE FAILURE.

(a) Move the bombardier’s or utility selector
valve handle to the desired position. (See figure 56B.)
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Figure 56B—Bomb Door Emergency and
Utility Valve Handle

(b) Crank the doors to desired positions with
the cranks at station 5.0. One crank is for the right
hand doors and a second is for the left hand doors.
Turn the cranks in the direction of arrows for desired
position. (See figure 56C.)

(c) If cranking to close the bomb bay doors,
the open locks must be disengaged manually.
(2) FAILURE OF OPEN CENTER SYSTEM.

Use the bomb bay utility valve under the flight
deck.

CAUTION

If unable to recharge the accumulators, do
not use the bomb door utility valve. Save
for the brakes.

(3) FAILURE OF ENGINE-DRIVEN PUMP
AND AUXILIARY HYDRAULIC
PUMP.

(a) Use the bombardier’s selector valve.

(b) Operate the hand pump.
(4) DOORS STOP PART WAY, OR

SELECTOR VALVE KICKS OUT
PREMATURELY.

(a) Check the selector valve kick-out pres-
sure. Adjust if necessary.

(b) Check the tracks for obstructions.
(5) EMERGENCY BOMB RELEASE.
(a) BY PILOT.

1. If it is desired to release an armed salvo,
order the bombardier to set the “NOSE FUSE” switch
to “ARM?” position.
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MOVE ANY
BOMB DOOR
RELEASE
HANDLE
TO OPEN
BEFORE
OPERATING

STATION 5.0

Figure 56C—Emergency Bomb Bay Door
Hand Crank

2. Pull the “BOMB PULL,” emergency bomb
release (red) handle, at the rear of the pilots’ pedestal
(see figure 56D). Pull upward on the handle until
motion is stopped. Keep the handle pulled upward
under tension. As soon as the bomb doors are fully
opened, a further upward pull will be possible which
will release the bombs.

CAUTION

After an emergency release of bombs by
the pilot, the emergency bomb door cam
(located on the right side of the nose wheel
compartment) must be reset; and the lock-
ing pin (located on the left side of the nose
wheel compartment) must be replaced in
the slip rod assembly, in order to reset the
bomb release system.

(b) BY BOMBARDIER.

1. Open the bomb bay doors by moving the
“BOMB DOORS? selector valve handle to the “OPEN”
position.

2. If an armed salvo is desired, set the
“NOSE FUSE” switch to the “ARM?” position.

3. Release the bombs by moving the “BOMB
RELEASE” handle to the “SALVO” position.
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(¢) MANUALLY, IN THE BOMB BAY.
1. Open the bomb bay doors.

2. With a screw driver or similar tool, force
the release lever of each bomb shackle past the hinged
ear of the bomb rack release unit.

...-i_.’--
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Figure 56D—Pilots’ Emergency Bomb Release
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(6) BOMB DOOR CREEPAGE. — Operate the
bomb doors twice before leaving open for the bomb
run, or have the navigator hold the bomb door utility
valve open on the run.

m, BRAKE SYSTEM FAILURES.

(1) FAILURE OF ENGINE PUMP.—Maintain
the accumulators with the auxiliary hydraulic pump
in the “ON” position. Star valve closed.

(2) LOSS OF ENGINE-DRIVEN PUMP AND
AUXILIARY HYDRAULIC PUMP. — Maintain the
accumulator charge with the hand pump. Needle
valves normal.

(3) LOSS OF ALL HYDRAULIC SYSTEMS
(ACCUMULATORS CHARGED).

(a) Do not discharge the accumulators by
use of the bomb door utility valve, nose turret or by
checking brakes.

(b) Apply the brakes once and hold, after
landing. Do not pump the brakes.

(4) BROKEN EXPANDER TUBE OR BRAKE
LINE.—Loss of one-half brake efficiency.

(5) NO BRAKE PRESSURE.—See “Emergency
Landing on Land,” paragraph 13.
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SECTION V

(See figure 57.)

. OPERATIONAL EQUIPMENT

1. HEATING AND VENTILATING.
a. HEATING SYSTEMS.

Note
Groups I, II and early Group III airplanes
are heated by Stewart-Warner combustion-
type spot heaters. Later Group III airplanes
utilize engine exhaust heat.

(1) COMBUSTION SPQT HEATERS.

(a) The flight deck and bombardier-navi-
gator’s compartment are heated by six Stewart-
Warner, combustion-type spot heaters, controlled by
switches at the right of the copilot and on the bom-
bardier’s control panel.

(b) There is a solenoid-operated shut-off
valve in each heater fuel line. Manual shut-off valves
forward of the front spar in the bomb bay permit
shutting off the fuel supply to the heater in case of
solencid valve failure.

(¢) If the manifold pressure on either No. 2
or No. 3 engine is reduced below 15 inches Hg,
heaters will be extinguished by lack of fuel.

CAUTION
If heaters start smoking after being shut
off, reduce manifold pressure on No. 2 and
No. 3 engines to 15 inches Hg and turn on
heaters until smoking stops. Then turn
heaters off and resume manifold pressure.

(2) EXHAUST HEAT SYSTEM. (See figure
58.)—The flight deck and bombardier-navigator’s
compartment are heated indirectly by means of engine
exhaust heat. Temperature of the air in the system
is controlled automatically by a valve which admits
cold air to the ducts when the temperature rises
above certain preset limits.

Heat exchangers in the exhaust tail pipes in
the two inboard engine nacelles warm the air for
the system. The heating system is controlled by
switches on the pilots’ pedestal (figure 59), by man-
ually operated registers in the duct outlets (figure
60), and by manually operated damper valves in

the ducts.
Note

An electrically operated carbon monoxide
detector system with a warning light and
alarm. reset button on the pilots’ pedestal
warns of the presence of an excess amount
of carbon monoxide in the system. This con-

dition may be caused by a leak in one of
the heat exchangers. The cabin heat switches
must be turned “OFF” immediately if the
warning light shows. It is dangerous to
operate the cabin heat system if the carbon
monoxide detector is not installed or has
not been tested and certified to be function-

ing properly.

(3) FLYING SUIT HEATER RECEPTACLES.
—Each crew station has a receptacle for plugging in
an electric suit heater.

.
(4) OPERATION OF HEAT ANTI-ICING
AND CABIN HEATING SYSTEM.

(a) PILOTS’ SWITCHES. (See figure 59.)—
Ordinarily, only one cabin heat switch need be turned
on for cabin heating. To increase the heat to the cabin
with either the No. 2 or No. 3 switch on, the em-
pennage anti-icing switch may be turned off if no
icing conditions exist. This procedure will cut off
hot air to the tail and direct more to the cabin.

CAUTION
Do not turn the empennage anti-icing switch
off if both the No. 2 and No. 3 heating
system switches are on.

To prevent formation of ice on wings, tail
and windshield, turn on all cabin heat and anti-icing
switches, including the empennage anti-icing switch,
as soon as icing conditions are anticipated and before
ice starts to form.

(b) MANUALLY CONTROLLED
DAMPERS.

1. The damper controlling the two wind-
shield ducts is over the forward end of the radio
operator’s table on the aft face of the armor plate
behind the copilot’s seat. This damper should be
closed except to prevent the formation of ice or
frost on the windshield.

2. The damper controlling the main heater
duct, on the lower left side of the cabin, is located
on the forward bulkhead of the left bomb bay near
the top. The damper controlling the main heater duct,
on the right side of the cabin, is located on the aft
bulkhead of the radio operator’s compartment near
the floor on the right side. These dampers should not
be closed except to divert more hot air to windshield
defrosters. Cabin air heat should be controlled ex-
clusively by the outlet shutters in the ducts and by
switches No. 2 and No. 3.
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Section V
Paragraphs 1, 2

@ risET ALARM

ENGINE

@e

Figure 59—Heater System Switches (B-24J)

3. The damner r:rmtrn"ino the ton tnurrat
3. The damper controlling the top turret de-
froster is located on the aft bulkhead of the radio opera-
tor's compartment above the main right duct control
damper. Do not open the defroster damper except when
necessary to defrost the top turret or compartment side
windows. >
4. The dampers controlling the ducts in the
bombardier’s compartment are located on the forward
end of the copilot’s heater duct in the nose compartment
near the navigator’s table. Do not open these dampers
except when necessary for heating or defrosting in the
bombardier’s compartment,

(¢) CARBON MONOXIDE DETECTOR.—A
warning light on the pilots’ pedestal will indicate the
presence of carbon monoxide in the cabin air in the
event of a leak in one of the heat exchangers. A button
near the warning light resets the warning light relay
when the danger of carbon monoxide is no longer pres-
ent.

After the instrument is turned on, a warm-up
period of 15 minutes must be allowed before an accurate
indication may be obtained from the carbon monoxide
detector. During this time the warning light may come
on but it is not necessarily an indication that there is
carbon monoxide present in the heating system. At the
end of the warm-up period, press the reset button on the
pilot's pedestal. If the warning light is not immediately
extinguished, turn the cabin heat controls to the "OFF”
position immediately

CAUTION
Turn all cabin heat controls to the “OFF"” posi-
tion during actual combat. The heating sys-
tem may be turned on again after enemy action
has ceased, if it has been definitely determined
that no damage has been done to the system.

b. VENTILATING SYSTEM.—Pilot and copilot
obtain fresh air through ducts leading to the outboard
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ends of the instrument panel where ball-and-socket
outlets control the air intake. Fresh air is supplied
to the radio operator’s compartment by two venti-
lating ducts, one on each side wall.

2. DEMAND OXYGEN SYSTEM.
(See figure 61.)

a. GENERAL.—The demand oxygen system pro-
vides the user with the proper amount of oxygen at
all altitudes and under all conditions, The percentage
of oxygen delivered increases with altitude up to
100 per cent at approximately 30,000 feet, The
operation is completely automatic and requires no
adjustment on the part of the user.

(1) The demand-type oxygen system consists
of 26 type G-1 cylinders and a regulator panel at each
crew station. A blinker flow indicator and a pressure
gage are mounted on each panel. This is a low pres-
sure system. Portable “walk-around” cylinders, which
can be replenished from the main system at any regu-
lator, are stowed in clips on the fuselage, but in an
emergency they may be removed and carried to any
position on the airplane. The demand regulator auto-
matically delivers the proper air-oxygen mixture re-
quired at high altitudes. A manual valve marked
“AUTO-MIX” is provided to shut off the air when
pure oxygen is required. The emergency valve per-
mits a steady flow of oxygen when desired.

(2) The system filler valve is on the left side
of the airplane aft of the bomb bays and it is accessible
from the outside,

b. REGULATOR. — A demand regulator is in-
stalled as a permanent fixture at each crew station
in the airplane. Two manual controls are provided
for use in special instances as required. (See figures
62 and 63.)

Figure 60—Heat Registers in Radio
Compartment (B-24J)

Revised 25 March 1945,
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BLINKER

sl
\ T
\ OXYCEN FLOW
N\, INDicATOR /

SUPPLY ; ) Figure 62—Oxygen Panel,

'wmul_uc;" "“Aro" Type A-12 Regulator

| < OXYGEN -

Figure 63—
Oxygen Panel,
“Pioneer" Type A-12
Demand Regulator
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PILOT—COPILOT
(2 G-1 Cylinders Each)

OTHER CREW MEMBERS
(3 G-1 Cylinders Each)

TOP TURRET GUNNER
(2 D-2 Cylinders)

AIRCO REGULATORS (A-12)
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MAN HOURS OF AVAILABLE OXYGEN
PIONEER REGULATORS (A-12)

Section V

Be Gage
Pres. Pres.
400 | 350 | 300 | 250 (200 (150 | 100| 50 400 | 350 | 300 (250 |200 |150 | 100 50
Allg. All'g.
t. R o
16.6 |14.3 [11.8 9.5 7.1 4.8 2.3 E 16.6 [14.3 (11.8 9.5 7.1 4.8 2.3 E
40,000]| 16.6| 14.3|11.8| 9.5 7.1 4.8]| 2.3 40,000 |16.6 |14.3 |11.8 | 9.5 7.1 48|23
11.8 ;10.1 | s4 | 67 151 |34 157 11.8 |[10.1 | 84 [ 6.7 ] 5.1 | 3.4 |1.7
35,000| 11.8] 10.1 8.4 6.7 5.1 3.4| 1.7 M 35,000 [12.0 |10.3 9.5 6.8 5.2 3.5 1T M
8.6 7.4 6.1 4.9 3.7 235 1.2 8.6 7.4 6.1 4.9 3.7 2.5 | 1.2
30,000| 8.8 76| 6.2 5.0 3.8 | 2.5( 1.2 E 30,000 | 9.0 | 7.7 | 6.4 5.1.| 3.8 | 26| 1.3 E
66| 56| 46 | 3.7 |28 |19 109 66 | 56| 46 |37 |28 | 19]|09
25,000 B.4 g 60| 4.8 3.6 24| 1.2 R 25,000 8.8 7.4 6.2 5.0 3.8 3.5|1.2 R
5.2 4.5 3.7 3.0 2.2 1.5 10.7 5.2 4.5 3.7 3.0 2.2 1.5 10.7
20,000| 9.4 B.1 6.7 5.3 4.0 2.7]1 1.3 G 20,000 | 15.6 |[13.4 |11.1 8.9 | 6.7 4.5 | 2.2 G
4.0 3.4 2.8 2.3 T 1.2 | 0.6 4.0 3.4 2.8 2.3 1.7 1.2 | 0.6
15,000( 11.4 9.8 8.1 6.5 4.9 3.3] 1.6 E 15,000 | 15.2 |13.1 |10.8 8.6 6.5 4.412.1 E
3.2 2.7 2.3 1.8 1.4 09 0.4 3.2 2.7 2.3 1.8 1.4 0.9 |0.4
10,000| 19.4| 16.7 | 13.8 |11.0 8.3 5.6 2.7 N 10,000 |15.0 |12.9 [10.6 | 8.5 6.4 4.3 | 2.1 N
2.6 2.2 1.8 1.9 1.1 0.7 0.4 2.6 2.2 1.8 1.5 11 0.7 0.4
5,000 — — — - —_ - — C 5,000 [11.4 9.8 8.1 6.5 4.9 3.3|1.6 C
2.2 1.9 1.6 1.2 0.9 0.6 [0.3 Y 2.2 1.9 1.6 1.2 0.9 0.6 |0.3 Y
S. L. _— -_— — — — — — S. L. 12.0 |10.3 8.5 6.8 b Y 4 3.5 | 1.7
Gage
Pres. Pres.
400 | 350 | 300 | 250 [200 |150 | 100| 50 400 | 350 | 300 |250 |200 (150 | 100| 50
h AR
t. -
249 |21.4 |17.7 142 p0O.7 7.2 13.% E 24.9 [21.4 [17.7 142 0.7 T.2 |53 E
40,000] 24.9 | 21.4 [17.7 |14.2 |10.7 7.21 3.5 40,000 |24.9 |21.4 [17.7 |14.2 |10.7 7.2 ] 3.5
17.7 |15.2 |12.5 [10.1 7.6 5.1 125 17.7 |15.2 |12.5 J10.1 7.6 5.1 |]2.5
35,000] 17.7]15.2 |12.5 |10.1 7.6 | 5.1] 2.5 M 35,000 |18.0 |15.5 |12.8 |10.3 | 7.7 5.2 ] 2.5 M
12.9 [11.1 9.1 7.3 5.5 3.7 |1.8 129 11,1 9.1 7.3 5.5 37|18
30,000| 13.2|11.3 9.4 7.5 5.7 3.8|1.8 E 30,000 |13.5 [11.6 | 9.6 77 5.8 3.9 1.3 E
9.9 84 6.9 5.6 4.2 28 |14 2.9 8.4 6.9 5.6 4.2 28 |1
25,000| 12.6 | 10.8 8.9 7.2 5.4 3.6| 1.7 R 25,000 |13.2 [11.0 | 9.4 7.5 5.7 3.8|1.8 R
78| 6.8 5.% 44 |33 2.2 111 7.8 6.8 5.5 4.4 3.3 2.2 |11
20,000 | 14.1 | 12.1 {10.0 8.0 | 6.1 4.1 1.9 G 20,000 |23.4 [20.1 [16.6 [13.3 |10.0 6.8 3.3 G
6.0 3.2 4.3 3.4 2.6 1.7 |o.8 6.0 5.2 4.3 3.4 2.6 1.7 |0.B
15,000] 17.1 ] 14.7 |12.1 9.7 7.3 49| 2.4 E 15,000 |22.8 |19.6 |16.2 [13.0 | 9.8 6.6 | 3.2 E
4.8 4.1 3.4 2.7 2.1 1.4 (0.7 4.8 4.1 34 2.7 2.1 1.4 10.7
10,000 | 29.1 | 25.0 | 20.5 [16.6 [12.3 8.4 | 4.0 N 10,000 |22.5 [19.3 |16.0 [12.8 | 9.7 6.5 | 3.1 N
3.9 3.3 2.8 2.1 1.7 1.1 0.6 3.9 3.3 2.8 2.1 1.7 1.1 |0.6
5,000 —_— —_— — —_ - —_— -_ C 5,000 |16.1 [14.7 |12.1 9.7 T:3 4.9 12.3 C
3.3 2.8 2.3 1.9 1.4 0.9 |0.4 3.3 2.8 2.3 1.9 1.4 0.9 |0.4 Y
S. L. — _— — — — — — Y 5. L. 18.0 |15.5 |12.8 |10.3 | 7.7 5.2 |2.5
Gage :
Pres. Pres.
400 | 350 | 300 | 250 |200 |150 | 100| 50 400 | 350 | 300 |250 |200 |[150 | 100 | 50
Ale. Alr.
Fr. Ft.
4.0 3.4 2.8 2.2 1.8 1.2 |0.6 E 4.0 3.4 2.8 2.2 1.8 1.2 |0.6 E
40,000 3.8 3.3 2.3 2.2 1.6 1.1 ] 0.5 40,000 3.8 3.3 2.7 2.2 1.6 1.1 0.:
2.8 2.4 2.0 1.6 1.2 0.8 (0.4 2.8 2.4 2.0 1.6 1.2 0.8 |0.
35,000 2.8 2.4 2.0 1.6 1.2 0.8] 0.4 M 35,000 2.9 2.5 2.0 1.6 1.2 0.8 | 0.4 M
22| 1.8 ] 1.6 [1.2 J1.0 |0.6 |0.4 2.2 | 1.8 ]| 1.6 [1.2 [1.0 | 0.6 |04
30,000 2.2 1.9 1.6 1.2 0.9 0.6 0.3 E 30,000 2.2 1.9 1.6 1.3 | 09 |0.2]1.0 E
1.6 1.4 1.2 1.0 jo.6 0.4 (0.2 1.6 1.4 1.2 1.0 0.6 0.4 |0.2
25,000 2.0 1.7 1.4 1.1 0.9 | 06| 0.3 R 25,000 2.3 2.0 1.6 1.3 1.0 O.f :.3 R
1.2 1.0 0.8 0.6 0.6 0.4 |0.16 1.3 1.0 | 0.8 0.6 0.6 0. .16
20,000 2.4 2.0 1.7 1.4 1.0 | 0.7] 0.3 G 20,000 3.7 3.2 2.6 2.3 1.6 1.0 | 0.5 G
1.0/ 08 |08 |06 |0.4 [0.2 |[0.12 1.0 |08 |08 |06 |04 | 0.2 ]0.12
15,000 2.8 2.4 2.0 1.6 1.2 0.8B| 0.4 E 15,000 3.5 3.0 2.5 2.0 1.5 1.0 | 0.5 E
0.8 0.6 0.5 0.4 0.3 0.2 |0.3 0.8 0.6 0.6 0.4 0.4 0.2 |0.12
10,000 4.8 4.1 3.4 ZoT 2.0 1.3 | 0.6 N 10,000 3.5 3.0 2.5 1.6 1.3 1,0 | 0.5 N
0.6 0.4 0.4 0.3 0.2 0.1 |0.1 0.6 | 0.4 0.4 0.4 0.2 0.18{0.10
5,000 — - - — — —_ — C 5,000 | 2.8 2.4 2.0 1.6 1.2 | 0.8 |0.4 C
0.4 0.4 0.2 0.2 |0.1 0.1 |0.1 0.4 0.4 0.2 0.2 0.14]| 0.12]0.06 Y
S. L. - — - - - S kg S. L. 29| 25| 20| 1.6 | 1.2 | 0.8 |04

BLACK FIGURES INDICATE AUTO-MIX “"ON"—RED FIGURES INDICATE AUTO-MIX “OFF"
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USE OXYGEN INTELLIGENTLY

USE OXYGEN ABOVE 10,000 FEET ON ALL
FLIGHTS.

USE OXYGEN FROM THE GROUND UP, AT
NIGHT, OR ON RAPID ASCENTS TO HIGH
ALTITUDE.

BREATHE NORMALLY.

ADJUST YOUR MASK CAREFULLY AND ELIMI-
NATE LEAKS BEFORE TAKE-OFF.

BE FAMILIAR WITH YOUR OXYGEN EQUIP-
MENT AND ITS USE.

REPORT FAULTY FUNCTION OF OXYGEN EQUIP-
MENT PROMPTLY AND INSURE CORRECTION.

CHECK YOUR OXYGEN EQUIPMENT FRE-
QUENTLY DURING FLIGHT.

DON'T FAIL TO CHECK ALL OXYGEN EQUIP-
MENT BEFORE TAKE-OFF.

DON'T FAIL TO INSURE FULL CYLINDER PRES-
SURE AND AN ADEQUATE SUPPLY OF OXYGEN
FOR YOUR MISSION.

DON'T FAIL TO USE YOUR OWN FITTED MASK
AND NECESSARY CONNECTING TUBING.

DON'T LEAVE YOUR WALK - AROUND AND
BAIL-OUT OXYGEN BOTTLES IN YOUR LOCKER.
YOU MAY NEED THEM.

DON'T WASTE YOUR OXYGEN SUPPLY BY EX-
CESSIVE AND NEEDLESSLY HIGH FLOWS.

DON'T TAKE LIBERTIES AT HIGH ALTITUDE
BY WALKING ABOUT THE AIRCRAFT WITH-
OUT PORTABLE OXYGEN BOTTLES, OR BY NOT
TURNING ON THE OXYGEN SUPPLY IN TIME.

CAUTION

EXTREME CAUTION MUST BE EXER-
CISED TO |INSURE THAT OXYGEN
EQUIPMENT DOES NOT BECOME CON-
TAMINATED WITH OIL OR GREASE.

FIRE OR EXPLOSION MAY RESULT
WHEN EVEN SLIGHT TRACES OF OIL
AND GREASE COME IN CONTACT
WITH OXYGEN UNDER PRESSURE.

(1) AUTO-MIX.—The normal position of the
auto-mix control is “ON” (the luminous spot on the
auto-mix handle lined up approximately with the
radiant spot on the regulator). In this position the
regulator automatically mixes the proper amount of
air with the oxygen at all altitudes. When the auto-
mix is “OFF” (the spot on the handle hidden), the
air port is shut off and the regulator will then give
pure oxygen at all altitudes. When the auto-mix
is “OFF,” the regulator is still a demand regulator
and will automatically furnish oxygen on demand,
but it will furnish pure oxygen.

(2) When the ARO demand regulator is used,
the AUTO-MIX control must be turned “OFF” be-
fore the emergency valve is turned “ON”; other-
wise, oxygen will escape through the AUTO-MIX
valve.

¢. EMERGENCY VALVE. — Opening the emer-
gency valve converts the demand system to free flow,
and is an emergency device to be used only if the
demand system fails to function. It is extremely
wasteful of the oxygen if it is used when it is
not needed.
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d. FLOW INDICATOR.—Two types of flow indi-
cators are used. Early airplanes have type A-1
indicators which register flow of oxygen by rise and
fall of a ball in a glass tube. Later airplanes have
type A-3 indicators in which the flow of oxygen is
indicated by movement of luminous “blinker” shut-
ters seen through a glass window (see figure 62).
When the A-3 indicators are connected to type A-12
(ARO) regulators, they operate on a negative pres-
sure created by inhalation, and “blink” shut. When
connected to type A-12 (Pioneer) regulators, the
indicators operate on a positive pressure and “blink”
open with each inhalation.

The flow indicator may show that no oxygen is
flowing from the regulator when the airplane is on
the ground or at low altitude and the auto-mix is
“ON.” The regulator does not necessarily function
to add any oxygen at low altitudes.

e. PRESSURE GAGE. — The pressure gage shows
the pressure in the supply cylinders for that station.

3. PORTABLE OXYGEN EQUIPMENT.
(See figure 64.)

Portable “walk-around” oxygen cylinders, which
may be refilled at any regulator, are provided to per-
mit the crew to move about safely during flight.

a. Check to see that there is a "“walk-around”
cylinder at each station, filled to 425 (minimum),
450 (maximum) pounds per square inch and in
working order.

b. In flight above 10,000 feet, always use a “walk-
around” unit when moving from one station to an-
other.

4, COMMUNICATIONS EQUIPMENT.

Note

This airplane is equipped with head-set
adapters which require the use of low im-

pedence head sets, HS-33 or HS-38.

a. DESCRIPTION.—Groups I, IT and III airplanes
are equipped with interphone and radio systems for
performance of various functions. These functions
include intercommunication between crew members,
intercommunication between the airplane and ground
stations or other airplanes, and reception of direc-
tional, identification
signals.

marker beacon and ground

The following sets are installed on the airplane:

INTERPHONE,—Stations are installed for the
nose turret gunner, bombardier, navigator, pilot, co-
pilot, radio operator, top turret gunner, bottom
turret gunner, right side gunner, left side gunner,
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A-4 Cylinder

Filler Valve

Case

Pressure Gage

Oxygen Mask Hose Qutlet Connection
Clothing Clip

Mame Plate

SR =

Figure 64—Walk-Around Oxygen Cylinder

and Regulator

camera operator and tail gunner. An interphone
station is also located at station 5.0.

COMMAND RADIO.—The transmitter control
box is on the aft end of the pilots’ pedestal. The
receiver control box is overhead above the pilots’
pedestal. (See figures 66 and 67.)

LIAISON RADIO.—The transmitter is on the
floor beneath the radio operator’s table, and the
receiver is on the forward end of the table.
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RADIO COMPASS —The pilot’s control box
is overhead in the flight compartment and the navi-
gator’s control box is above the navigator’s table.

MARKER BEACON.—The indicator light is on
the instrument panel to the right of the automatic
flight controls.

IFF.—The control boxes are on the right side
wall of the radio compartment.

EMERGENCY RADIO SET.—Radio set SCR-
578-A or SCR-578-B is stowed in a compact unit for
emergency use, on the command deck.

b. GENERAL OPERATING INSTRUCTIONS.

(1) Plug the head set into the head-set discon-
nector cord (the cord must be plugged into the
interphone jack-box “PHONES” jack) and plug the
throat microphone into its jack. (See figure 65.) At
the radio operator’s position, plug the microphone
into the microphone disconnector cord (the cord
must be plugged into the microphone jack-box “MIC”
jack).

(2) Set the interphone jack-box selector switch
on the applicable position and turn the “INCREASE
OUTPUT” knob fully clockwise. If listening to
radio sets having operating controls at other positions,
the head-set volume can be regulated with “IN-
CREASE OUTPUT?” knob.

(3) If the airplane is not in flight, start the
auxiliary power equipment and turn on the battery

BC-345 Switch Box (Range, Voice, CW)
Head-Set Plug
Interphone Control Box

Interphone Selector Knob
Headphone Plug-In

1
2
3.
4. Interphone Volume Control Rheostat
5
6
7. Microphone Plug-In

Figure 65—Filter Switch Box and
Interphone Jack Box
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switches and the master ignition switch. When oper-
ation of communication equipment is complete, turn
off these switches and stop the auxiliary power unit.

¢. COMMAND RADIO.—Can be controlled only
at pilot’s position, but may be operated from any
interphone jack box after adjustment has been made
by the pilot.

-3
CHART MG R

DIRECTION FINDING . swircn 10 COMA
BANTAIN LICEAFT WEABING
BEALE TO MAGNITIC

TURN ONTHBE

A S o
-n::l":.rm TO STATION
DO Y A GF AN RICATOR POATIN
Az STATION TO AINGRAFT REARING 4
AL OF BRARIS SATOR PORTER T SEAELES
WA 08 o S PR

1. Fluorescent Light

2. Fluorescent Light Rheostat

3. Pilot's Radio Compass Control Box (BC-434)

4. Command Radio Receiver Control Box (BC-450)

Figure 66—Radio Controls in Top of
Pilots' Compartment
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Figure 67—Command Transmitter Control Box

(1) COMMAND RADIO (SCR-274-N).— Set
the interphone jack box on “COMMAND,” then
receive and transmit by conventional use of headset
and throat microphone.

(2) COMMAND RADIO (SCR-522).— Audio
output only is available on the “COMMAND?” posi-
tion of the interphone jack box.

d. LIAISON RADIO (SCR-287). (See figures 72
and 73.)—This equipment can be controlled only at
the radio operator’s position, but it may be operated
by the pilot or copilot after the necessary operating
adjustments have been made by the radio operator.
Audio output only is available at all other stations
with the interphone jack box on “LIAISON.” Cut-

ting in on liaison signals being used by radio operator -

will affect his head-set volume.

Note
The following instructions include only
sufficient information to operate the liaison
radio. More efficient operation, based on an
extensive knowledge of the equipment, can
be attained by the radio operator. An
abbreviated set of instructions, based on
flight operating tests with the installation
in each particular airplane, should be avail-
able to personnel who may be required to
operate this equipment.

(1) RECEIVER BC-348.

(a) Turn the *AVC-OFF-MVC” switch on
the liaison receiver (figure 72) to “MVC.”

(b) Turn the “CW-OSC” switch to “ON”
for “CW,” turn to “OFF” for modulated reception.

Section V
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(¢) Turn the “BEAT FREQ” control until
the arrow on the knob is pointing upward, if “CW”
is being received.

(d) Turn the “CRYSTAL” “OUT-IN” switch
to “OUT.”

(e) Turn the “DIAL LIGHTS” control clock-
wise,

(f) Turn the “INCREASE VOL” control
clockwise until a sufficiently strong background is
heard.

(g) Turn the “BAND SWITCH?” to the band
coverage desired. The bands are indicated on the dial
above the switch.

(b) Tune the receiver to the desired fre-
quency by means of the “TUNING” crank.

Note

If the liaison receiver has a low frequency
band, check by tuning to a signal nearest
500 kilocycles.

(i) Tune the “ANT. ALIGN” control for
maximum signal, indicated by head-set volume.

(i) To receive a modulated signal, turn “CW-
OSC” “ON-OFF” switch to “OFF.” Tune in the
desired signal by means of the band change switch,
tuning crank, and volume control.

(k) If a “CW? signal is being received, the
signal pitch may be adjusted by the “BEAT FREQ”
control.

(I) The automatic volume control may be
employed after a signal is tuned in by turning the
“AVC-OFF-MVC” switch to “AVC.”

(m) To reduce noise and interfering signals,
turn the “CRYSTAL” “OUT-IN” to “IN” and make
any necessary tuning adjustments.

(n) Auxiliary headset jacks, marked “TEL,”
are provided on the receiver.

(o) To turn off the receiver, turn the “*AVC-
OFF-MVC” switch to “OFFE.”

(2) TRANSMITTING COMPONENTS.

Note
The transmitter will give satisfactory serv-
ice on CW at all altitudes up to 27,000 feet,
On TONE and VOICE, insulation break-
down may be experienced above 25,000 feet
with the transmitter tuning unit TU-8-B
(6,200-7,700 kilocycles), and above 19,000
feet with tuning unit TU-92-B (7,700-
10,000 kilocycles). These limitations may
be exceeded slightly by care in tuning and
by guarding against accumulation of dust
and other foreign matter in the equipment.
Effective operation on CW alone is assured
between 6,200 and 10,000 kilocycles at
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OPERATIONS NECESSARY TO PLOT A TRUE BEARING

Tune in previously logged and identified station.
Turn “VAR” knob to place compass heading A at index 3.

Turn “VAR” knob to correct azimuth scale 4 for compass deviation B. (A == B) (Add
east deviation; subtract west.)

Read station-to-plane true bearing Y on azimuth scale indicated by tail end of pointer.
When using DF maps, the sharp end of pointer can be read and the outer scale of mag-
netic compass rose used for plotting. The outer scale is the reciprocal of inner scale and
will give the same results as *“tail-end” of pointer reading Y when using sectional or
regional charts,

Plot station-to-plane bearing from station compass rose.

Note

When maps without offset compass roses are used azimuth scale must be cor-
rected for each bearing taken (add east variation; subtract west).

OPERATIONS NECESSARY TO ESTABLISH A FIX

Rapidly obtain true bearings on three radio stations while maintaining same line of flight
and flight attitude.

Plot the bearings (usually three). Average of points (due to elapsed flying time and dis-
tance traversed between observations) of intersection is approximate fix F.

Figure 68—Plotting Radio Compass Bearings to Obtain A Fix
RESTRICTED
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altitudes between 19,000 and 27,000 feet.
With the transmitter tuning unit TU-26-B,
the transmitter will give satisfactory serv-
ice at all altitudes up to 15,000 feet.

(a) TO OPERATE LIAISON TRANS-
MITTER ON FREQUENCIES
ABOVE 800 KILOCYCLES.

I. Monitor the desired frequency before
effecting transmission (refer to paragraph (1), pre-
ceding).

2. Insert the transmitter tuning unit cov-
ering the desired frequency in the transmitter.

3. Set the "BAND CHANGE SWITCH?” on
the position indicated on the “CALIBRATION
CHART” located on the front of the transmitter
tuning unit (figure 55) for the desired frequency.

4. Set the “M.O. TUNING” control on the
dial calibration (last two figures indicated on vernier)
corresponding to the desired frequency on the cali-
bration chart.

5. Set the “P.A. TUNING” control dial on
the calibration corresponding to the desired frequency
on the calibration chart.

6. Set the “ANT. COUPLING SWITCH”

on “2.”

7. Set the “ANT. IND. TUNING?” control
on “ZERO.”

8. Set the “ANT. CIRCUIT SWITCH” on

“2.”

9. Set the “ANT. CAP TUNING” control

on "50.”
10. Set the “ANT. IND. SWITCH?” on *1.”

11. Set the selector switch on the antenna
tuning unit on “1.”

12. Set the antenna switch in the open-
circuit position,

13. Set the “TONE-CW-VOICE” switch
for the transmission desired.

14. Set the “CW. FIL.-MOD. FIL.” switch
to “CW FIL.” for the code and the “MOD. FIL.” for

voice.

15. If the airplane is in flight, request the
pilot’s permission to reel out the antenna.

Note

The trailing antenna must be in before the
bomb bay doors are opened, when landing,
when in formation and when the antenna-
is not in use. Under icing conditions, the
antenna weight should be released two or
three inches before icing begins to prevent
it from freezing to the fair-lead.
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16. If the trailing wire antenna control
box indicator (figure 55, reference 5) does not read
*000” with the antenna in, set the indicator at “000”
by means of the reset.

17. Turn the “OFF-IN-OUT” switch to
“OUT,” and reel out the proper length of antenna.

RECOMMENDED ANTENNA LENGTHS

IN FEET
ke V4 Wave Lengths 3/, Wave Lengths
2,000 123 —
3,000 82 s
4,000 62 —_
5,000 49 147
6,000 41 123
7,000 35 105
8,000 31 93
9,000 27 81
10,000 24 73

For frequencies below 800 kilocycles, use the full length
of the trailing antenna.

18. Turn the “ON-OFF” switch to “"ON”»
and note the filament voltage indicated on the “FIL.
VOLTAGE” meter. The pointer should fall on the
red line; if it does not, remove the tube shield and
make sure that the *24-28.5 VOLT” switch is in the
*28.5V” position, and that the “AC-DC” switch is in
the “DC” position.

CAUTION
Do not change tubes or make adjustments
inside the transmitter with the test key,
microphone switch, or the hand key de-
pressed. Do not operate any equipment with
the tube shield removed.

19. Press the “TEST KEY” and tune the
“P.A. TUNING” control to obtain the minimum
value of the plate current indicated on the “TOTAL
PL. CURRENT?” meter.

Note

If total plate current exceeds 100 milliam-
peres with antenna circuit open, the trans-
mitter should not be operated until the
defect is corrected by maintenance person-
nel. Always release the “TEST KEY” while
changing switch positions. When tuning,
avoid' pressing the test key any more than
necessary.

20. Place the antenna switch on the trail-
ing wire position. If it is impossible to use the trail-
ing wire antenna, the fixed antenna may be used
though with less efficient results,

21. Rotate the *“ANT. IND. TUNING”
control to obtain the maximum value of the total
plate current.
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Note

Resonance will also be indicated by the
maximum value of the antenna current in-
dicated on the “ANT. CURRENT” meter.
If no deflection of the plate current meter
pointer is indicated, or if the maximum plate
current is less than 210-220 milliamperes,
increase the “ANT, COUPLING SWITCH”
and repeat this tuning operation as neces-
sary.

22. It may be necessary to change the posi-
tion of the “ANT. CAP TUNING?” control or the
length of the antenna and to repeat operation wu.
before a satisfactory plate loading of 210-220 milli-
amperes is obtained.

23. The final tuning operation is to move
the “P.A. TUNING” control to determine if a de-
crease in plate current, indicated on the total plate
current meter, can be produced. If the movement
of the control producing the lowest value of plate
current exceeds 2 to 3 dial divisions, or if the decrease
in plate current exceeds 5 to 10 milliamperes, the
antenna coupling or antenna tuning adjustments are
in error and the operations 19. through 23. should
be repeated.

Note
For more comprehensive instructions, refer
to T.O. No. 08-10-66.

24, Transmit with hand key.

25. To transmit tone or voice modulated
signals, turn the “TONE-CW-VOICE” switch to the
applicable position and transmit with hand key or
microphone.

26. Each time the frequency is changed,
the transmitter must be retuned.

(b) TO OPERATE THE LIAISON TRANS-
MITTER ON FREQUENCIES BELOW
800 KILOCYCLES.

1. Complete the operations (a) 1. through
21. and the operation (a) 23., except that in opera-
tions 6, and 8. position “4” should be substituted
for position *2,”

2. If it is impossible to resonate the an-
tenna, set the “ANT. IND. SWITCH” on *2,” *3,”
*4,” and “5,” successively, attempting to resonate
the antenna on each position by use of the “ANT.
IND. TUNING” control.

3. If the preceding operation does not per-
mit resonating the antenna, set the “ANT. IND.
TUNING” control and the “ANT. IND. SWITCH”
on their maximum positions; set the antenna tuning
unit selector switch on %2, *3,” *4 and %5,
successively, and attempt to resonate the antenna
by tuning the “ANT. VARIOMETER” on each
position,

4. Make sure in the preceding opera
that sufficient antenna coupling is used and
plate loading does not exceed 220 milliamperes.

5. Transmission on CW may now be effe
by use of the hand key, or transmission of ton
voice modulated signals may be accomplished.

6. To turn off the transmitter, turn
*“ON-OFF” switch to “OFF.”

Note
The maximum continuous running time for
the transmitter dynamotor is 30 minutes.

7. Reel in the trailing antenna when .
munications are completed.

e. RADIO COMPASS. (See figure 76.)—The 1
compass may be controlled from either the pilot
the navigator’s station. Audio output only is a
able on the “COMP” position of the interphone
box at all other stations. To operate the compa
a direction finder for the purpose of establishi
fix, proceed as follows:

(1) GENERAL.

(a) At least three station bearings shoul
used for a fix of location. A set of stations -
bearings spaced at approximately equal inte;
throughout 360 degrees will give the best accus
Prior to making fix determinations, stations t
used should be located on the map, tuned in, id
fied, and their dial readings logged.

(b) Bearings should be taken in rapid
cession, thereby eliminating error caused by the
tance traveled between bearing observations. I
ings cannot be accurate unless the airplane is
on a steady heading.

{c) When close to a station, accurate |
ings cannot be taken with the airplane in a !
bank, especially during the reception of signals
instrument landing trucks.

(d) Only head-on bearings are entirely
pendable. If side bearings are taken, keep the
horizontal.

(e) In compensating for magnetic vari:
(declination), the wvariation indicated on the
graphic compass rose of the radio station is the fi
normally used. If the magnetic variation of
locality over which the airplane is flying is kn
and is used, the station compass rose variation fi
should be excluded. In obtaining bearings for |
ting on radio direction-finding maps, the azir
scale should not be compensated for variation,
the compass roses on these charts are offset to .
pensate for magnetic variations.

(2) AUTOMATIC VISUAL DIRECTION
FINDING.

(a) Set the selector switch on the “CO
position,
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(b) Push the “CONTROL” button if the
control indicator lamp does mnot indicate position
control.

(c¢) Compensate the radio compass indicator
azimuth scale (figure 77, item 8) for magnetic com-
pass headings and magnetic compass deviation by
means of the “VAR” knob.

(d) Further compensate the azimuth scale for
magnetic variation.

(e) Tune in the desired, preferably a clear
channel, station.

(f) Regulate the head-set volume with the
“AUDIO” knob.

(g) Record the station-to-airplane bearing,
indicated on the azimuth scale by the tail end of the
radio compass indicator pointer.

(5) Rapidly repeat operations (d), (e¢) and
(g) to obtain two additional station-to-airplane bear-
ings.

(i) Plot the three station-to-airplane bearings
on a map to obtain the fix. (See figure 68.)

(j) To turn off the radio compass, turn the
selector switch on the radio compass control box to
“OFF.”

(3) AURAL NULL DIRECTION FINDING.
(a) Set the selector switch on “LOOP.”

(b) Push the “CONTROL” button if the
control indicator lamp does not indicate position
control.

(c¢) Compensate the radio compass indicator
azimuth scale for magnetic compass heading and
magnetic compass deviation by means of the “VAR”
knob.

(d) Further compensate the azimuth scale
for magnetic variation,

(¢) Tune in desired, preferably a clear chan-
nel, station.

(f) Turn the “AUDIO” control fully clock-
wise, Depress the “LOOP LR” knob and turn it *L”»
or “R” to the position indicated by minimum head-
set signal volume or tuning meter dip. Release the
knob and make a final adjustment of the loop posi-
tion at slow speed.

(g) Record the station-to-airplane bearing,
indicated on the azimuth scale by tail end of radio
compass indicator pointer.

(b) Rapidly repeat operations (d), (e), (f)
and (g) to obtain two additional station-to-airplane
bearings.

(i) Plot the bearings on a map to obtain a fix.
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Note
Bearings obtained by the aural-null method
are subject to a 180-degree ambiguity.
When this exists, bearing lines plotted on
the map will fail to intersect. If this am-
biguity is clearly evident, the reciprocal
bearing may be plotted. In cases of doubtful
correctness the bearing should be retaken.

f. IFF RADIO.—The IFF radio can be adjusted
only at the radio operator’s station. An “ON-OFF”
control is provided on the copilot’s switch panel.

(1) TO OPERATE SCR-535, IF INSTALLED.

(a) Turn on local “"ON-OFF” switch on the
control box and allow the radio set to warm up for
at least five minutes.

(b) SENSITIVITY ADJUSTMENT.

1. Turn knob “V” clockwise until the
pointer of the voltmeter face of the control box points
to the triangular marking on the voltmeter scale,

CAUTION
Voltage must be adjusted with a 28.5-volt
input.

2. With a screw driver which fits the ad-
justing screw, turn both “A” and “B” controls on
the face of the control box counterclockwise until
the adjustment strikes the stop.

3. Starting with “A” adjustment, plug the
head set into the jack on control box BC-648-A, and
listen while gradually turning “A” control clockwise.

4. There will be crackling sounds, which
grow stronger, as the “A” control is turned clock-
wise. Determine the first position of the control at
which a steady tone of higher pitch can be heard.
This tone is usually on for seconds, then off for
several seconds. This sequence continues as long as
the control is kept in the same position. For this
reason it will be necessary to pause at each notch
of the “A” adjustment to determine whether or not
the steady tone will be heard at that point.

Note
Until the operator gains some experience at
this adjustment it is advisable to pause for
as long as 20 or 30 seconds on each notch.

5. Next turn control **A” counterclock-
wise until the even tone changes to the crackling
noise, This first notch on detent, below (counterclock-
wise from) the point where the even tone is first
heard, is called the point of maximum sensitivity.

6. To allow for possible variations in the
sensitivity of radio receiver BC-647-A, especially
when unattended, control “A” is turned counter-
clockwise two notches from the point of maximum
sensitivity, If the operator is on hand continuously,
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it is permissible to maintain a more sensitive setting
so long as the setting is kept below the point where the
even tone is first heard. In such cases, the setting
should be checked every 15 minutes.

7. Repeat the above procedure for *B”
adjustment,
(2) TO OPERATE IFF RADIO
SET, SCR-595.
(a) If installed, this equipment will replace
either radio set SCR-695 or radio set SCR-535. The

location of the set components will be similar for all
models.

(b) Turn on the local “ON-OFF” switch on
the control box.

(c) Set the selector switch on the control
box on the numbered position designated by tactical
orders,

(d) 1f “EMERGENCY?” operation is desired,
place the “EMERGENCY?” switch on the control box
‘EON'l,

(¢) To turn off the equipment, turn the
local and remote "**ON-OFF” switches to “OFF.”

Note

Both the remote and the local *“ON-OFF”
switches must be “OFF” to turn the set off
since they are wired in parallel. On later
B-24 airplanes, the remote “ON-OFF” and
“EMERGENCY?” switches are marked *F.”

(3) DESTRUCTOR COMPONENTS.—The co-
pilot has the necessary controls and is responsible
for destroying the radio receiver if necessary. (See
figure 54.)

(4) To turn off equipment, turn the local “ON-
OFF” switch to the “OFF” position.

Note

The pilot’s remote “ON-OFF” switch, if
installed, must also be *“OFF.”

(a) Turn on the local “ON-OFF” switch on
the control box.

(b) Set the selector switch on the control box
on the numbered position designated by tactical
orders.

5. ICE ELIMINATION.

a. CARBURETOR ICE ELIMINATION.—Detec-
tion of icing may be difficult, since it is questionable
whether the momentary drop in manifold pressure
will be noticed until it is too late. The following pro-
cedure is recommended for elimination of ice:

(1) Increase rpm.
(2) Open throttles wide.

(3) Close the air filters and intercoolers.
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(4) Add four inches turbo boost,
(5) Change altitude (if possible).
b, PROPELLER ANTI-ICING. — Propeller ice is

not usually dangerous, since uneven ice formation on
the blades will cause vibration and the ice will be
thrown off. The following procedure is recommended:

(1) Increase rpm.

(2) Switch the propeller anti-icer to the full
“ON” position,

(3) As soon as all ice is removed from the pro-
pellers (indicated by decrease in vibration) turn the
anti-icer control to the lowest flow capable of keeping
the propellers clear of ice.

¢. PROPELLER ANTI-ICING EQUIPMENT.

(1) Groups I and III airplanes are equipped with
an anti-icer fluid tank with a capacity of 21 US
(17.5 Imperial) gallons.

(2) On early Group II airplanes, the fluid sup-
ply tank capacity is six US (five Imperial) gallons.
On late Group II airplanes the capacity is 16.9 US
(14.1 Imperial) gallons.

(3) The pumps are controlled simultaneously
by a rheotsat located on the instrument panel (co-
pilot’s side). When icing conditions are encountered,
the rheostat should be turned to the “FULL ON”
position for three minutes, then back to the minimum
rate of flow necessary to keep the propellers ice-free.

d. WINDSHIELD ANTI-ICING SPRAY.—Group
II and early Group III airplanes have provisions for
spraying the pilot’s windshield and the bomb sight
window with fluid from the propeller anti-icing fluid
tank. Hand primer-type pumps are located at the
copilot’s and bombardier’s stations to supply pressure
for the sprays.

e. DEFROSTING PROVISIONS.—Airplanes hav-
ing the spot-heater system defrost windows, turrets,
astrodome, and bomb sight pane by means of flexible
tubes leading from the nearby Stewart-Warner heater
unit. The tube nozzles are held in the hand and the
warm air is directed toward the surface to be de-
frosted. When not in use, the flexible tubes are
secured by clips or straps with dot fasteners.

On airplanes where cabin heat is supplied from
heat exchangers in the exhaust system, the same type
of flexible tubing is connected to the hot air ducts.
Flow of hot air is turned on or off by means of
manually operated dampers.

Airplanes having the exhaust heat system are
also provided with double plate glass windshields.
For defrosting the windshield, warm air is introduced
between the two sheets of glass from manifolds on
their inboard edges. Since the inner sheets of glass
are removable, stowage space is provided on the left
side of the radio compartment.
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f. PITOT HEAD HEATERS.—The switch for the
pitot head heaters is on the pilots’ pedestal. (See figure
17, item 64.)

g WING AND TAIL ICE ELIMINATION.

(1) Wing ice may form with outside air temper-
ature between +2° to —20° C (435.6° to —4° F).
Best means of prevention is to stay out of clouds if
wing ice is starting to form. The following other pre-
ventive measures are recommended:

(a) Turn on the pitot heat.
(b) Get out of the clouds.
(c) Gain altitude if clear ice is forming.

(d) Turn all anti-icer switches on the pilots’
pedestal to the “ON” position.

(2) DE-ICER SHOES. — On Groups I and III
airplanes, De-Icing of wing and tail surfaces is ac-
complished by means of rubber-and-fabric De-Icer
shoes. These shoes are on the leading edges of the
wings and the vertical and horizontal stabilizers, and
are alternately inflated and deflated by pressure
and suction furnished by vacuum pumps on the
two left-hand engines. A lever at the left of the co-
pilot, immediately below the instrument panel, con-
trols the system. Either the No. 1 or the No. 2 engine-
driven vacuum pump may be selected for operating
De-Icers (or gyro instruments, as desired) by means
of a valve located on the left forward face of the
rear flight compartment wall.

CAUTION
A loose De-Icer shoe may cause failure of
the airfoil skin, If the shoes ripple in flight,
with the De-Icer system shut off, especially
at high speeds and when pulling out of dives,
the shoes should be inspected upon landing
and replaced if necessary.

(3) EXHAUST HEAT SYSTEM.— Heat for
anti-icing the leading edges of the wing center section
and empennage is furnished by heat exchangers in the
inboard nacelles. Heat for anti-icing outer panel lead-
ing edges and wing tips is furnished by heat ex-
changers in the outboard nacelles. Control switches
are on the same panel as the cabin heat switches.
(See figure 59.)

6. ARMAMENT.

a. GUNNERY EQUIPMENT. — The airplane is
equipped with four power-driven turrets each mount-
ing two .50-calibre machine guns. A turret is located
in the nose, in the tail, on top of the fuselage forward
of the wing, and at the bottom of the fuselage aft
of the wing. One .50-calibre machine gun is also
located at each side window in the waist. (See fig-
ure 69.)

b. ARMOR PLATE PROTECTION. (See figures
69, 69A and 70.)—In later Group III airplanes, flak
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curtains will be installed in lieu of armor plate behind
the pilot’s and copilot’s seats.

¢. BOMBING EQUIPMENT.—Refer to paragraphs
12 and 13 of this section.

7. PHOTOGRAPHIC EQUIPMENT.

Photographic equipment consists of a camera
mount, and electrical and vacuum connections for
the use of either a Type D-18 or K-17 aircraft camera
at the rear fuselage entrance hatch. When not in
use the camera and mount are raised and stowed aft

of the hatch.

a. CAMERA OPERATION WITH B-3
INTERVALOMETER.

(1) Push the stop button, then turn the camera
master switch “ON?” (after take-off).

(2) When approaching the target area, deter-
mine the exposure interval. Set interval on dial.

(3) When over beginning of target area, push
the start button. Push the stop button when over end
of target area.

(4) Turn the camera master switch “OFF” prior
to landing.

b. WITH B-2 INTERVALOMETER (24-VOLT).

(1) Turn dial to *STOP.” Then turn camera
master switch “ON?” (after take-off).

(2) When approaching the target area, deter-
mine the exposure interval.

(3) Set the interval on the dial when over be-
ginning of the target area.

(4) Turn the dial to “STOP” when over the
end of the target area.

(5) Turn the camera master switch “OFF” prior
to landing.

8. AUXILIARY POWER UNIT.

A gasoline engine-driven generator unit is installed
in the nose wheel compartment of some airplanes.
Operating controls are on the unit mount under the
generator. (See figure 71.)

a. STARTING GENERATOR UNIT,

(1) See that the fuel container is filled with a
mixture of one-half pint of lubricating oil, Specifica-
tion No. AN-VV-0-446, grade 62, to each gallon of
gasoline (grade 98/130 or 100/130).

(2) Turn the shut-off valve on top of the fuel
container to “ON.”

(3) To choke, pull the plunger button on the
priming pump all the way up (on top of air cleaner)
and release, In cold weather, operate the plunger
five to eight times; in mild weather, two or three
times.
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SHADED AREAS INDICATE PROTEGTION AFFORDED BY ARMOR
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BOXES
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BALL TURRET

WAIST GUN AMMUNITION
BOXES :

WAIST GUNS

TAIL TURRET AMMUNITION
BOXES

TAIL TURRET AMMUNITION
FLEX CHUTE

TAIL TURRET

BLACK AREAS REPRESENT ARMOR PLATE AND BULLET PROOF GLASS
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Figure 69—Angles of Armor Protection, Group | Airplanes
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(4) See that the equalizer switch on the control
box is “OFF” unless the main engines are running and
the generator switches are “ON.”

(5) Turn “ON” the emergency ignition switch
(copilot’s switch panel). Depress the starting switch
on the control box and release as soon as the engine
starts,

(6) In cold weather it may be necessary to
repeat operation of the carburetor priming pump
after the engine starts. Operate the pump at short
intervals until the engine is sufficiently warmed up to
run smoothly. The warm-up process should take
approximately one minute.

(7) If the engine does not start within five sec-
onds after following the above procedure, it may be
flooded. Open the drain cock on the crankcase and
turn over the engine for a few seconds by depressing
the starter switch. This procedure should expel the

92B RESTRICTED
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raw gas. Close the drain cock and repeat the starting
procedure.

b. MANUAL STARTING. — If the batteries are
dead, the generator unit engine can be started man-
ually by following instructions (1), (3), and (4)
in paragraph 8., a. Then wind the starting rope on
the starting plate in the direction of the arrow; brace
one hand on the unit and pull the rope to give the
engine a quick spin. Repeat, if necessary, until the
engine starts. If necessary, follow (6) and (7) in
paragraph 8., a.

¢. OPERATION. — Turn the equalizer switch
“ON” to charge the batteries in parallel with the
airplane engine generators while the engines are
running. If the airplane engines are not running, keep
the equalizer switch “OFF.” In normal operation,
the auxiliary power unit voltmeter will register
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Figure 70—Angles of Armor Protection, Groups Il and Il Airplanes

approximately 28.5 volts, but if the batteries are
under a heavy load, the reading will be lower.

d. STOPPING AUXILIARY POWER UNIT.

(1) Turn “OFF” the shut-off valve on top of
the fuel container. The unit will continue to run for
approximately one-half minute.

(2) For emergency stopping, or if the generator
unit engine is to be restarted soon, press the red
“STOP” button on the magneto starter plate and hold
it until the engine stops.

9. PILOTS’ COMPARTMENT.

a. OXYGEN EQUIPMENT.—The pilot and co-
pilot are each provided with oxygen panels compris-
ing demand regulators, flow indicators, pressure gages
and supply warning lights as described in paragraph
2, See paragraph 3. for pilot’s portable oxygen equip-

ment.

b. HEATING, VENTILATING AND ICE ELIMI-
NATION EQUIPMENT.—Refer to paragraphs 1.
and 5.

¢. PILOT’S COMMUNICATING EQUIPMENT.—
The pilot has control of the command set and the
radio compass and may use the liaison set for com-
munication (radio operator must adjust frequency).
Refer to paragraph 4. for operation instructions.

d. SEATS.—The pilot’s and copilot’s seats are ad-
justable fore and aft, vertically, and for tilt,

e. LOAD ADJUSTER.—A load adjuster for deter-
mining the correct distribution of weight will be
found on a hook adjacent to the data case.

CAUTION

The index number entered on the carrying
case is correct only for the airplane the
serial number of which appears directly
above.

10. RADIO OPERATOR’S COMPARTMENT.
(See figures 72 and 73.)

Refer to paragraph 4.,
EQUIPMENT.,

In addition to communications equipment, the
radio operator’s compartment contains the generator
switch panel on which are located the ammeters, the
voltmeter, the voltmeter selector, and the generator
line switches. (See figure 7.)

COMMUNICATIONS

11, NAVIGATOR’S COMPARTMENT,
Refer to paragraph 12. b., following.

12. BOMBARDIER'S COMPARTMENT.
a. BOMBING CONTROLS. — Normal bombing

RESTRICTED 93



Section V
Paragraph 12

:“\_ ' "
NSV, s

controls combine electrical and manual operation,
Emergency controls are manual.

(1) BOMB QUADRANT. (See figure 74.)—The
bomb quadrant located on the left side of the nose
compartment has two lever handles.

(a) BOMB RELEASE HANDLE.—This han-
dle controls the cam system which positions the bomb
rack release unit salvo couplers. It has three posi-
tions:

]

1. “SAFE.”—The release units are locked
against the release of bombs.

2, “SELECT.”—The release units are un-
locked so that the bombs can be released either elec-
trically or manually.

3. “SALVO.” — The release units actuate
release levers of bomb shackles, releasing all bombs.

Note
Salvoing of the bombs is completely a man-
ual operation.
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1. Auxiliary Power Unit Volt-
meter

2. Equalizer Switch

3. Starter Switch

4. Auxiliary Power Unit Gener-
ator

5. Auxiliary Power Unit Volt-
age Regulator

6. Master Battery Switch

7. Extension Cord

Figure 71—
Auxiliary Power Plant

(b) BOMB DOORS HANDLE.—This handle
controls the bomb bay doors. After being moved to
the “OPEN” or “CLOSED?” position, the handle will
return to the “NEUTRAL” position. The doors open
or close in approximately five seconds.

Note
The bomb bay doors may also be opened by
the emergency and utility valve handle
located under the right side of the radio
compartment, and accessible from the for-
ward doorway to the bomb bay. In case of
failure of the hydraulic system, the doors
can be opened by engaging and turning
the two emergency hand cranks. There is
one on each side of the catwalk in the
center of the bomb bay.

(2) ELECTRICAL CONTROL PANELS
(GROUP III).
(See figure 76.)
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*

|. Liaison Receiver

(BC348-R)

2. S0158 Plug (For SCR-695
Equipment)

3. Transmission Line to Liaison
Antenna

4, Indicator Mounting Bracket
(For SCR-518 Equipment)

5. Antenna Reel Control Box
(RL461)

6. Transmitting Key

7. Monitor Switch

Figure 72—
Radio Operator's Table
and Equipment,
Early Group Il
Airplanes

(a) INTERVAL CONTROL, TYPES B-2,
B-2A, OR B-3.—The interval control, located in the
left forward corner of the nose compartment below
the bombardier’s control panel, has the following
switch and dials:

1. “SELECTIVE - TRAIN” switch. This
switch sets up the circuits for either selective or
train bombing.

2. COUNTER DIAL (WITH COUNTER
KNOB AND POINTER).—The pointer setting de-
termines the number of bombs to be released in train
bombing.

3. INTERVAL SELECTOR DIALS. — The
interval selector has two concentric dials with a
knol to turn the inner dial. The relative setting of
the two dials determines the distances in feet between
successive impacts of bombs in train bombing. A
movable cap is provided to black out the indicator
light when desired.

(b) BOMBARDIER’S CONTROL PANEL.—
The control panel has the following apparatus:

1. Bomb rack loading indicators which
show the class of bombs being carried in each bomb
rack.

2. Bomb position indicator lights which
show the bomb rack positions having release units
cocked.

3. Bomb rack station indicator light switch.
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4. Panel light and rheostat.
5. BOMB BAY DOORS OPEN indicator

light.

6. Four 2000-pound bomb selector release
switches.

7. Switch for bomb formation signal light
with “OFF,” “DIM,” and “BRIGHT?” positions.

8. Bomb formation signal light.

9. Switch for BOMB RELEASED light with
“OFF,” “DIM,” and “BRIGHT” positions,

10. BOMB RELEASED indicator light,

11. Four bomb bay selector switches for
B-7 bomb racks.

12. Bomb release controls switch with posi-
tions for D-6 bomb racks and B-7 bomb racks,

13. Nose fuse switch with positions for
“ARM” and “SAFE.”

14. Nose ruse indicator light.

15. Switch for bombardier’s and radio oper-
ator’s heaters.

16. The bomb control box contains fuses
for the bombing circuits. Fuse positions are marked,
indicating the circuit and size of fuse.

(3) ELECTRICAL CONTROL PANEL
(GROUPS I AND II).—The bombardier’s control
panel is divided into three sections. (See figure 75.)
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[Right)—
Right Side, Forward View

(Left)—
Outboard, Right Side, Aft View

Radio Operator's Table
Antenna Reel Control Box
Interphone Jack Box

Flying Suit Heater Receptacle
Radio Operator's Seat
Portable Walk-Around Oxygen Cylinder
Frequency Meter

Oxygen Regulator Panel
Flying Suit Heater Receptacle
Interphone Jack Box

Spare Tuning Units

e AT A R R

Figure 73—Radio Operator's Compartment,
Groups I, Il and Later Group Il Airplanes

(Right) —
Outboard, Left Side, Aft View
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BOMBERS,
ELELC. . jf“-'
=]s)

BOMB DOORS i

V4

BOMB RE LEASE7

Figure 74—Bombardier's Control Quadrant

(a) BOMB RELEASE CONTROL PANEL.—
The bomb release control panel contains the following:

1. Panel light and rheostat.

2. Switches for bomb release, bomb nose
fusing, formation lights, bomb indicator lights, and
bombardier compartment heaters.

3. Indicator lights for bomb formation
lights, nose fusing, and open bomb bay doors.

4. Indicator lights for bomb rack positions
(four columns of lights, one for each position).

(b) INTERVAL CONTROL. — The interval
control has a *“TRAIN-SELECTIVE” switch and two
dials. One counter dial is for selecting the number of
bombs to be released in train bombing. One bomb
interval dial is for setting the distance in feet between
successive impacts of bombs in train bombing.

(¢c) FLIGHT INSTRUMENTS. — An air-
speed indicator, remote compass indicator and al-
timeter are mounted on the bombardier’s flight in-
strument panel.

Note

When bomb bay doors are open and bomb
formation signal light switch is on, a white
light in the tail of the fuselage is on. When
a bomb is released, if bomb release light
switch is on, the white light goes out for
approximately five seconds and a red light is
on for approximately five seconds.

(4) BOMB SIGHT.—The bomb sight is mounted
on a bracket at the left front of the nose compart-
ment.

(5) FIRING SWITCH. — The firing switch is
mounted in the left forward corner of the nose
compartment forward of the bombardier’s control
panel. This is a momentary contact type switch. A
single pressure on the switch will actuate the interval
control to start the release of a train of bombs. A
separate pressure on the switch is required for the
release of each bomb in selective bombing.

b. NAVIGATIONAL EQUIPMENT. — The navi-
gator is provided with navigation and flight instru-
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1. Interval Selector Dial 14. Right Front Bomb Rack Selector Switch
2. Bomb Counter Dial 15. Left Front Bomb Rack Selector Switch
3. Four 2000 Pound Bomb Rack Position Indicator Lights 16. MNose Fused Indicator Light
4. Twenty Main Rack Bomb Position Indicator Lights 17. Right Rear Bomb Rack Selector Switch
5. Four Bomb Size Indicators 18. Bomb Release Indicator Light
6. Panel Light 19. Left Rear Bomb Rack Selector Switch
7. Panel Light Rheostat 20. Bomb Formation Signal Light
8. Bomb Bay Doors Open Indicator Light 2]1. Scale Correction Card
9. Bombardier's and Radio Operator's Heaters Switch 22, Altimeter
10. Bomb Indicator Lights Switch 23. Air-Speed Indicator
11. Nose Fuse Only Switch 24, Remote Compass Indicator
12, Bomb Formation Signal Light Switch 25. Signal Light
13, Bomb Release Light Switch 26. Interval Control Switch

Figure 75—Bombardier's Instruments, Groups | and Il Airplanes
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WINDOW C

BOMBER'S |

1. Bomb Quadrant

2. Instrument Panel 4

3. Control Panel

Interval Control B-3

Figure 76—Bombardier's Instruments, Group Il Airplanes
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Navigator's Table

Radio Compass Control Panel
Bombardier's Map Case

Flying Suit Receptacles and Rheostat
Interphone Station Box

Bombardier's Chart Stowage

QU i B B et
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7. Extension Light
8. Radio Compass Bearing Indicator
9. Astrocompass Mounting Bracket
10. Radio Compass Instruction Plate
11. Extension Light
12. AFCE Gyro Case

Figure 77—Navigator's Station, Looking Aft

ments, including astrodome, sextant, drift meter,
radio compass indicator, drift recorder, astrograph
and astro compass. (See figure 77.) In some later
model airplanes the astrodome is replaced with a
flat panel hatch. A drawing board, with drafting
machine attached, is stowed in the navigator’s com-
partment. Racks and containers are provided for
maps and charts.

13. BOMB BAY COMPARTMENT.
a. BOMB RACKS.

(1) The 100-pound to 1600-pound bombs are
carried in four vertical bomb racks (two in each

bomb bay) designated as follows:

No. 1 Left rear

100 RESTRICTED

No, 2 ... .. Right rear
No. 3 | Left front
TN . Right front

Each rack has five bomb stations. The bomb
racks and the bombardier’s control panel are marked
to indicate the bombs by weight which can be car-
ried at each station. Bombs of one weight only
can be carried in any one bomb rack at one time. The
bomb racks have auxiliary boxes permanently
attached, which receive the terminals of the electrical
wires carrying the circuits to the bomb rack release
units. Bomb rack release units type A-2 are attached
to the bomb rack stations on which bombs are to be
carried. A bomb arming control box type A-1 is
attached to each bomb rack station for the purpose
of controlling the arming of nose fuses.
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Note

The bomb racks from which bombs are to
be released are controlled by bomb bay
selector switches. Bombs are released in
layers. The lowest bomb from each rack is
selected in order, then the next lowest bomb
from each rack is selected, and so on. The
order of release is No. 1 rack, No. 2 rack,
No. 3 rack and No. 4 rack. If one or more
racks are not selected, bombs are released
from selected racks without “idle” pauses
for the racks not selected.

Early Group I airplanes are equipped with
B-7 bomb shackles. However, on later Group I air-
planes, twelve stations are supplied with B-10 shackles
in lieu of B-7 shackles.

(2) 2000-pound bombs are carried internally
on four special horizontal racks, one to a rack, sus-
pended by D-6 shackles. These racks are installed
only for a mission on which 2000-pound bombs are
to be used. When a 2000-pound bomb is carried in a
bomb bay section, no other smaller bombs are loaded
in that bomb bay section. There are four switches
on the control panel for selecting the 2000-pound
bombs.

CAUTION
When firing D-6 racks, the B-3 interval
control must be in “SELECTIVE” position,
and only one D-6 rack selector switch is to
be on at any one time,

(3) Except for Group I airplanes, for which
there are no provisions but structural reinforcement,
4000-pound bombs are carried in special external
racks with D-7 shackles, one under the left wing and
one under the right wing. The parts for the 4000-
pound bomb installation are put up in kits for use
when an airplane is to be modified to carry 4000-
pound bombs. The 1000-pound, 1600-pound or 2000-
pound bombs can be carried in these racks, if desired,
using appropriate bomb chocks and shackles. Bombs
can also be carried in the internal racks at the same
time that bombs are being carried in the external
racks. A bombardier’s auxiliary panel is installed in
the bombardier’s compartment immediately above the
bombardier’s control panel. The auxiliary panel has
indicator lights for the two 4000-pound bomb rack
release units, and it has three switches:

(a) A double-pole double-throw switch with
positions “EXTERNAL - INTERNAL RACKS” and
“EXTERNAL RACKS.” The “EXTERNAL-INTER-
NAL RACKS?” position permits release of bombs from
both external and internal racks. The “EXTERNAL
RACKS” position permits release of bombs from
external racks only.

Section V
Paragraph 13

(b) A single-pole double-throw switch with
positions “WING RACKS LEFT SELECT” and “OFF.”
The “WING RACKS LEFT SELECT” position permits
the release of the left-hand 4000-pound bomb.

(¢) A single-pole double-throw switch with
positions “WING RACKS RIGHT SELECT” and
“OFF.” The “WING RACKS RIGHT SELECT?” posi-
tion permits the release of the right-hand 4000-pound
bomb.

(d) No switch is provided for the indicator
lights as they are connected to the load side of the
five-ampere indicator light fuse in the bombardier’s
panel box.

(e) The bomb release electrical impulse is
routed from the firing switch to the interval control,
then to the bombardier’s auxiliary panel and the
4000-pound racks, and then through the bombardier’s
control panel and the rack selectors to the internal
100 to 1600-pound bomb racks. If the 2000-pound
internal racks are installed, the electrical impulse for
their release does rot go through the rack selectors,
and the precautions given in paragraph (2), preced-
ing, must be observed.

Note
Release may be either “TRAIN" or “SELEC-
TIVE” except when releasing 2000-pound
bombs from internal racks.

(f) With both wing rack selector switches
on, and the double-pole double-throw switch in the
“EXTERNAL-INTERNAL RACKS” position, the
order of release of bombs is:

1. Left 4000-pound bomb,
2. Right 4000-pound bomb,

3. Internal racks, as selected by bomb re-
lease controls switch and bomb bay selector switches,

b. OPERATION.
(1) ARMING.

(a) BY A-2 RELEASE UNIT.—The arming
wire of the tail fuse is attached to the tail fuse and
bomb shackle bar. When the firing switch is operated,
the wire is automatically locked to the shackle, thus
pulling the pin from the tail fuse and arming it when
the bomb falls free. When bombs are released in salvo,
locking does not occur and the bombs fall in safe
condition,

(k) BY A-1 FUSING UNIT (BOMB ARM-

" ING CONTROL BOX A-1).—The arming of the

nose fuse operates electrically and is controlled by the
nose fuse switch on the bombardier’s control panel.
The arming wire is attached to the nose fuse and to
the fusing unit of the Bomb Control Box A-1. Bombs
may be released in salvo with nose fuses armed.

RESTRICTED 101



Section V
Paragraph 13

(c) 2000 AND 4000-POUND BOMBS.—The
operation of arming the fuses is the same as in (a)
and (b) preceding when these bombs are specially
installed in the airplane.

(2) RELEASE.
(a) 100 TO 1600-POUND BOMBS.

1. For Group II: The bombardier instructs
the pilot to turn on the “BOMB SIGHT?” switch.

2. Turn on the following switches if the
lights which they control are desired:

a. Panel light rheostat.

b. Bomb position indicator light switch.
c. Bomb formation signal light switch.
d. Bomb released light switch.

3. Open the bomb bay doors by moving the
“BOMB DOORS” handle to the “*DOORS OPEN”
position. Place the handle in the “DOORS OPEN”
position immediately before releasing the bombs to
insure that the doors are completely raised.

4. Unlock the bomb rack release units A-2
by moving the “*BOMB RELEASE” handle to the
“SELECT?” position.,

5. Set the “TRAIN-SELECTIVE” switch on
interval control for the desired method of release.
If set for train, set the counter for the number of
bombs to be released and set the interval selector
dial for the bomb spacing desired. The interval con-
trol must be in operation for at least one minute
before the start of train bombing.

6. Move the bomb release controls switch
to the *B-7 RACKS” position.

7. Turn on the bomb bay selector switches
for the racks from which bombs are to be released.

8. Turn the nose fuse switch to the “*ARM”
position,
9. Operate the firing switch once to initiate

the release of a train of bombs, or once for each bomb
to be released selectively.

10. After the bombs are released close the
bomb bay doors and turn off all switches.

(b) 2000-POUND BOMBS.

Note
On later Group I airplanes, the 2000-pound
bomb release switches have been deleted and
the circuit paralleled with the bottom posi-
tion of each rack.

1. For Group II: The bombardier instructs
the pilot to turn on the “BOMB SIGHT” switch,

2. Turn on the following switches, if the
lights which they control are desired:
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. Panel light rheostat.

a
b. Bomb station indicator light switch.

n

. Bomb formation signal lights switch.

-9

. Bomb released light switch.

3. Open the bomb bay doors by moving the
“BOMB DOORS” handle to the “DOORS OPEN”
position. Place handle in the *“DOORS OPEN” posi-
tion immediately before releasing bombs to insure
that the doors are completely raised.

4. Unlock the bomb rack release units A-2
by moving the “BOMB RELEASE” handle to the
“SELECT” position.

5. Set the “TRAIN-SELECTIVE?” switch on
interval control to “SELECTIVE.”

6. Move the bomb release controls switch
to the “D-6 RACKS” position.

7. Turn on the 2000-pound bomb selector
release switch for the rack from which the bomb is
to be released. ONLY ONE OF THESE SWITCHES
IS TO BE ON AT A TIME.

8. Turn the nose fuse switch to the “ARM”
position,

9. Operate the firing switch.

10. For each additional bomb to be released,

turn on its 2000-pound bomb selector release switch
and operate firing switch.

11. After the bombs are released, close the
bomb bay doors and turn off all switches.

(c) 4000-POUND BOMBS.
1. EXTERNAL RACKS ONLY.

a. Turn on the following switches, if the
lights which they control are desired:

Panel light rheostat.
Bomb formation signal light switch.
Bomb release light switch,

b. Unlock the bomb rack release units
A-2 by moving the “BOMB RELEASE” handle to
the “SELECT” position.

c. Set the “TRAIN-SELECTIVE” switch
on the interval control for the desired method of
release. If set for ““TRAIN,” set the counter for the
number of bombs to be released and set the interval
selector dial for the bomb spacing desired. The
interval control must be in operation for at least
one minute before the start of train bombing.

d. Set the “EXTERNAL INTERNAL
RACKS-EXTERNAL RACKS” switch on the bom-
bardier’s auxiliary panel to the “EXTERNAL
RACKS” position.

e. Turn on either or both of the “WING
RACK SELECTOR?” switches on the bombardier’s
auxiliary panel for the bomb or bombs to be released,
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f. Set the nose fuse switch to the “ARM”
position.

g. Operate the firing switch, once to
initiate the release of a train of bombs, or once for
each bomb to be released selectively.

h. After the bombs are released, turn
off all switches.

2. EXTERNAL AND INTERNAL
RACKS.

a. 100 TO 1600-POUND BOMBS IN
INTERNAL RACKS.—The procedure is the same
as that described in paragraph 13. b. (2) (a), pre-
ceding, except that the following settings of switches
on the bombardier’s auxiliary panel must be made:

The “EXTERNAL INTERNAL
RACKS—EXTERNAL RACKS” switch to be in the
“EXTERNAL INTERNAL RACKS” position,

The “WING R ACK SELECTOR”
switches are to be on for the bomb or bombs to be
released.

Note
The interval control may be set for either
train or selective bombing. In either set-
ting, the 4000-pound bomb or bombs will
be released before release of bombs in in-
ternal racks.

b. 2000-POUND BOMBS IN INTER-
NAL RACKS.—The procedure is the same as that
described in paragraph 13. b. (2) (&), preceding,
except that, the following settings of switches on
the bombardier’s auxiliary panel must be made:

The “EXTERNAL INTERNAL
RACKS-EXTERNAL RACKS” switch to be in the
“EXTERNAL INTERNAL RACKS” position.

The “WING RACK SELECTOR”
switches are to be on for the bombs or bombs to be
released. '

Note
The interval control must be set for
“SELECTIVE” bombing. The 4000-pound
bomb or bombs will be released before
release of bombs in the internal racks.

(3) SALVO RELEASE.

(a) BY PILOT.—See Section IV, paragraph
10., “EMERGENCY BOMB RELEASE.”

() BY BOMBARDIER.

1. Open the bomb doors by moving the
“BOMB DOORS” handle to the “DOORS OPEN?”
position.

2. If an armed salvo is desired, set the nose
fuse switch to the “ARM” position.

3. Release the bombs by moving the *BOMB
RELEASE” handle to the “SALVO?” position.

Section V
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¢. FUEL SELECTOR VALVES.—Refer to Section
II, paragraph 4. (See figure 78.)

d. HYDRAULIC CONTROLS. — The hydraulic
reservoir is located on the right side in the center of
the bomb bay compartment. The emergency hydraulic
valve and the auxiliary electric hydraulic pump
switch are located in the forward end of the bomb
bay compartment on the right side. (See figure 78.)

14. NOSE TURRET.

Group I and II airplanes have the Emerson nose
turret. Group III airplanes have Consolidated or
Motor Products nose turret, except the later Group
IIT airplanes which have the Emerson nose turret.

WARNING

Do not occupy the nose turret or the nose
compartment during take-off or landing,

a. EMERSON 'NOSE TURRET. (See figure 79.)
(1) DESCRIPTION. — The Emerson turret

mounting two .50-calibre machine guns is rotated,
and the guns are elevated and depressed by electric
motors. Manual movement of the turret is accom-
plished by two cranks, one rotating the turret in
azimuth and the other elevating the guns. The
turret can be rotated manually from outside the
turret by pulling on an emergency release cable
which extends outside the turret. The gunner and the
turret mechanism are protected by sections of 54-inch
and 34-inch armor plate and bullet-resistant glass.

(2) TURRET OPERATING INSTRUCTIONS.
(See figures 80 and 81.)

(a¢) GENERAL.—Gun firing is by standard
type G-11 solenoids. One trigger switch is located
on each control handle grip. The trigger switches are
wired in parallel, so that either switch fires both guns.

1. Turn “ON?” the master switch,

2. Adjust the sight rheostat to the desired
intensity. The “dead man” grips must be held
“CLOSED.”

3. Turn “ON?” the elevation drive switch.
Wait 10 seconds.

4. Turn “ON” the azimuth drive switch.

5. Turn *“ON” the gun ready switch.

6. Check the charging handles for stowed
position.

7. Check the manual controls for stowed

position.
(6) PREPARATION FOR POWER OPERA-
TION.—The turret is made ready for combat opera-

tion by starting the two amplidyne motors installed
outside the turret and by energizing the two drive
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1. Cross-Feed Connections No. 3 and No. 4 Main Selector
Valves

Cross-Feed Manifold Line

No. 3 Selector Valve Handle

Main Fuel Line to No. 3 Engine

g 19
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5. Switch for Electric Motor, Hydraulic System Pump

6. Connection Main Fuel Line from No. 3 Main Tank to No. 3
Selector

7. Connection Main Fuel Line from No. 4 Main Tank to No. 4
Selector

8. Emergency Shut-Off Valve, Hydraulic System

Figure 78—Fuel and Hydraulic System Controls in Bomb Bay

motor fields. To accomplish this operation, close the
following switches in the order of their listing below:

1. EXTERNAL POWER SWITCH. — Lo-
cated on top of the amplidyne junction box in the
airplane fuselage beside the nose wheel installation.
This switch controls all current to the turret and to
the supplementary units located in the airplane fuse-
lage. It serves as an external emergency control. It

may be left closed at all times except when the turret
power must be cut off,

2, MASTER SWITCH. — Located on the
turret switch box. Closing this switch energizes both
drive motor fields.

3. ELEVATION AND AZIMUTH DRIV-
ING SWITCHES.—Located on the turret switch box
adjacent to the master switch. Closing these switches
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Figure 79—Type A-15 [Emerson) Nose Turret

starts the elevation and the azimuth amplidyne
motors, respectively.

4. GUN READY SWITCH. — Located on
the turret switch box, protected by a red guard. This
switch controls the circuits to the firing solenoids.

(c) ACTUAL POWER OPERATION OF
TURRET.—When the turret has been prepared for
operation, the actual operation is controlled entirely
by the control handles and their component switches,

1. Hold one or both of the “dead man”
safety switches “CLOSED.” These switches are
mounted on the control handle grips on the side
toward the gunner. Holding on to either of these
grips will depress one of these switches to the
*CLOSED” position.

2. Movement of the turret or guns corre-
sponds to movement of the control handles. One or
both of the safety switches must be held “CLOSED”
during all movement. The speed of movement in any
direction will be proportional to the movement of the
control handles in the same direction.

3. Hold the high-speed switch “CLOSED?”
for high-speed operation. A push-button type switch
is located at top front of the right control handle
grip, convenient for operation by the gunner’s thumb.,
It must be held “CLOSED.” It will open when
released.

4. Two circuit breaker switches, one for
the elevation drive motor and one for the azimuth
drive motor, are located on the amplidyne junction
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box outside the turret. These switches protect the
turret circuits from current overloads.

(3) OPERATION OF GUNS.

(a) TRIGGER SWITCH OPERATION.—The
turret must be made ready for operation as described
in a., (2) preceding. If these steps are completed and
the guns are fully charged, the closing of either
trigger switch, mounted on the control handle grips
on the side away from the gunner, will fire both
guns. The switch must be held closed for so long as it
is desired to have the guns continue firing.

(b) GUN CHARGERS.—Gun charger han-
dles are located below and inboard of the guns for-
ward of the gunner’s knees. To charge the guns, pull
the gun charger handles to the end of the stroke and
release. Repeat the operation to be sure that the guns
are charged.

b. CONSOLIDATED NOSE TURRET.

(1) DESCRIPTION. (See figure 82.)—The tur-
ret mounts two .50-calibre machine guns. The turret
is the same as the Consolidated tail turret. Instead of
an independent hydraulic system, the nose turret
hydraulic system is connected to the airplane hydrau-
lic system on right side of fuselage beneath the flight
deck. A fuse box for turret electrical circuits, located
on the left side of the nose compartment, contains
a 20-ampere fuse for nose turret power, a 20-ampere
fuse for flying-suit heater, and a 2-ampere fuse for
the oxygen indicator.

(2) NORMAL OPERATION. — Normal opera-
tion is hydraulic for movement of the turret in
azimuth, for movement of the guns in elevation, and
for charging the guns. The guns are fired electrically.
A gun trigger switch, which controls the circuits to
both firing solenoids, is mounted on the right side of
the turret cabin. A circuit breaker push button for
each solenoid circuit is mounted above the switch.
A firing trigger controlling both firing solenoids is
mounted on the right control grip. Emergency manual
operation is provided for as described in Section IV,
paragraph 8.

Note

For normal operation of the turret, the air-
plane hydraulic system must be in operation.

(a) Before entering the turret, open the
hydraulic valve on the right side of the fuselage at
the rear of the bombardier’s compartment.

(b) Visually check the azimuth lock on the
right side of the elevation lock on the left side of the
turret. The turret must be in the “LOCKED” posi-
tion at all times when unoccupied.

(c) Reach into the turret and check the hy-
draulic shut-off valve (red handle). The valve must
be in the “OFF” position. (See figure 83.)
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—EXTENSION LIGHT
—MASTER SWITCH

~—AZIMUTH DRIVE
SWITCH

DEMAND
OXYGEN ELEVATION DRIVE
SYSTEM SWITCH
OUTLET ~—GUN READY
SWITCH
M SIGHT
RHEOSTAT
—DEFROSTER
—  N-6 GUN
SIGHT

AMMUNITION FEED
BOOSTERS
Hi-SPEED SWITCH
MANUAL ELEVATION
CLUTCH HANDIE
MANUAL ELEVATION
CONTROL CRANK
—TRIGGER SWITCH
(BEHIND HANDLE)

MANUAL AZIMUTH
CLUTCH HANDLE

MANUAL AZIMUTH
CONTROL CRANK —

TRIGGER SWITCH
(BEHIND HANDLE)

SAFETY SWITCH -
SAFETY SWITCH

TURRET CONTROL
HANDLE —

LH GUN CHARGER
HANDLE

R.H. GUN CHARGER
HANDLE

Figure 80—Type A-15 Turret Controls
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Figure 81—Type A-15 Turret Control Panel

CAUTION
Use the hand grips inside the turret above
the door as an aid in entering. Do not use
the sight control bar for this purpose.

(d) Enter the turret. Close and secure the
doors.

(e) To adjust the seat to the proper eye level
for sight, push down on the two adjusting knobs
under the seat, raise or lower the seat as required,
and pull up on the knobs.

(f) Unlock and stow the elevation lock on
the left side of the turret.

(g) Unlock and secure the azimuth lock on
the right side of the turret, simultaneously turning
on the hydraulic valve (red handle) located below
the control handles.

WARNING

Attempts to actuate turret with azimuth
or elevation lock in position may result in
serious damage to turret or injury to
operator.
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Paragraph 14

(h) Adjust intensity of sight illumination.

(i) Check to determine that the magazines
are properly filled and that the belts are fed to guns
ready for charging. As soon as orders permit, check
the operation of charging guns and firing.

(j) Check control handles to determine that
the turret and the guns operate properly.

(k) Check the oxygen supply and equipment.
(I) Check the flying-suit heater circuit.
(m) Check the interphone operation.

(n) Before leaving the turret, bring the guns
to horizontal and straight forward position.

(o) Unload the guns by raising the gun cover
plates and removing the belts. Operate the gun
chargers twice and press the firing trigger.

(p) Engage the elevation lock. Engage the
azimuth lock and simultaneously shut off the hydrau-
lic valve. Remove hands from the control handles as
soon as the azimuth lock is engaged.

(q) After leaving the turret, close’the hy-
draulic valve at the rear of the bombardier-navi-
gator’s compartment.

¢. MOTOR PRODUCTS NOSE TURRET.

(1) DESCRIPTION.—The turret mounts two
.50-calibre machine guns. The turret does not have
built-in magazines. Two ammunition boxes are in-
stalled in the bombardier’s compartment. Flexible
ammumition chutes lead from the boxes to the bottom
of the turret. The turret has a firing trigger switch
on each hand grip (wired in parallel), with trigger
selector switches which permit either or both guns
to be fired. A manual gun charging mechanism is
provided. The turret hydraulic system is connected

Figure 82—Type A6A (Consolidated) Turret
Mounted in Nose
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Hydraulic Elevation Jack
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7. Alarm Bell

8. Ring and Bead Sight

9. lluminated Sight

10. Interphone Station Box

11. Flying Suit Heater Receptacle
12. Firing Trigger

Figure 83—Interior of Type A6A Turret
RESTRICTED
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to the airplane hydraulic system. The valve mounted
on the right side of the fuselage beneath the flight
deck in the turret pressure line must be “ON” for
hydraulic turret operation. The fuse box contains
a 20-ampere fuse for nose turret power, a 20-ampere
fuse for flying-suit heater, and a 2-ampere fuse for
the oxygen indicator. The turret armor plate is 34-
inch thick. (A few of the early turrets had 74-inch
armor plate.)

(2) NORMAL OPERATING INSTRUCTIONS.
(a) LOADING.

1. Feed the ammunition (end with single
loop goes into magazine) from the ammunition boxes
into the tracks.

2, Pull the ammunition down through the
tracks and up into the turret.

3. Engage the clutches on the booster
motors. Feed the belt over the sprocket, then under
the booster limit switch up into the ammunition guide
and through opening in a disk to gun.

4. Open the latch on the gun and insert the
first cartridge over the pawl in the shell receiver,

5. Fasten the gun latch securely.

(b) PROCEDURE FOR ENTERING
TURRET DURING FLIGHT.

1. Be sure that the hydraulic valve marked
“HYDRAULIC SHUT-OFF VALVE TO NOSE TUR-
RET,” located on right side of the nose compartment,
is turned “ON.”

2. Open the entrance doors.

3. Make certain that the azimuth manual
control is securely locked.

4. Make certain that the main hydraulic
supply valve in the turret is closed.

5. Make certain that both the azimuth and
the elevation bypass valves are closed.

6. Enter turret by grasping the two handles
located inside (above doors).

7. Place both feet on seat.

8. Slide feet forward and down into tur-
ret tub (straddling controls).

(¢) ON ENTERING TURRET.

Note
Items (A), (B), (C), etc. below are identi-
fied in the turret by large letters in lumin-
ous paint.

1. Close and secure the doors.

2. Adjust the seat to the proper eye level
for sight,
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3. Remove the safety lock (A) from the
elevation system and stow at (B) on bulkhead to the
gunner’s left,

4. Remove the safety lock (C) from the
azimuth system and stow at (D) on bulkhead to the
gunner’s right.

5. Open the shut-off valve (E) located at
gunner’s left side of control valve,

6. Push down handle on the elevation dump
valve located below the control valve to the “ON?”
position. }

7. Push down handle on the azimuth dump
valve, located under the seat, to the ““ON” position.

8. Adjust intensity of sight illumination.

9. Turn on the booster switches and the
trigger switch,

WARNING

The booster motor clutch (J) located at
the end of the motor must be engaged except
when the gun jams. If the gun jams, disen-
gage the clutch to reverse the rotation of
the sprockets.

10. As soon as orders permit, charge the
guns by pulling the charging handles (H) located
on the right and the left bulkheads to full length
of the cable. Give a quick release. Check operation
of the firing triggers and the solenoids.

11. Check the control handles to determine
that turret and guns operate properly.

12. Check the oxygen supply and appar-
atus.

13. Check the flying-suit heater circuit.
14. Check interphone operation.

(d) BEFORE LEAVING TURRET.

1. Unload the guns and operate the firing
trigger to be sure that no live rounds remain in the
guns.

2. Turn off the gun sight rheostat, booster
switches, and trigger switch.

3. Bring the guns to the horizontal position
and in line with the center line of the airplane.

4. Place the safety lock (A) on the eleva-
tion system,

5. Place the safety lock (C) on the azimuth
system.

6. Close the shut-off valve (E) located at
the gunner’s left side of control valve.

(¢) AFTER LEAVING NOSE TURRET.—
Close the hydraulic valve marked “HYDRAULIC
SHUT-OFF VALVE TO NOSE TURRET.”
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15. UPPER GUN TURRET (GROUPS 1, II,
AND I1II).
(See figure 84.)

a. DESCRIPTION.—An electrically operated Mar-
tin turret with twin .50-calibre machine guns is
mounted in the top of the fuselage forward of the
wing. An N-6 illuminated gun sight is installed. In
some later airplanes the N-6 illuminated sight is re-
placed with a Sperry K-13 compensating sight. The
sight light bulb is controlled by a combination switch
and rheostat located on the control unit panel. A cam-
era switch is located on the front of the control unit to
control the operation of the camera. A microphone
switch is located on the left firing grip within easy
reach of the thumb. This switch is depressed when
it is desired to connect the microphone to the air-
plane interphone system. When oxygen is required,
connect the face mask to the fitting provided at the
right side of the gunner’s seat. The heated flying-suit
rheostat is mounted at the left side of the gunner’s
seat,
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b. NORMAL OPERATION.

(1) Turn on the two turret power switches
located on the under side of the turret supporting
structure immediately forward of turret, left and
right side,

(2) After being strapped in place, the gunner
must reach under the front edge of the seat and close
the master switch to the right side of the junction box.

(3) Charge the guns by pulling the gun charg-
ing handles to the full extent of their travel and then
releasing.

(4) Turn on the guns switch located on the
front of the control unit. This switch is covered by
a guard which must be raised before it can be turned
on,

(5) Place both hands on the firing grips, thereby
depressing the side levers and thus closing the safety
switches and starting the motor generators. Unless

1. Foot Rest 5. Elevation Amplidyne Motor 8. Azimuth Amplidyne Motor 11. R-H Gun
2. Manual Elevation Crank Generator Generator 12. Manual Azimuth Crank
3. L-H Gun 6. Gunner's Seat 9. |Interphone Station Box 13. Contral Handle
4. Gun Charger Handle 7. Turret Oxygen Supply 10. Gun Charger Handle
Figure 84—Type A-C3 (Martin) Upper Gun Turret
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at least one of the safety switches is closed the turret
will not operate.

(6) The guns may now be elevated or lowered
by turning the grips about the horizontal shaft on
which they are mounted. To rotate the turret, the
grips are rotated about the vertical axis between
them, the direction of rotation depending upon the
direction in which the grips are turned. The speed
at which the turret or guns move depends upon the
displacement of the grips from the center position.
All motion is stopped by returning the grips to the
center position or by releasing both side levers.

(7) At any position of the firing grips, the speed
of rotation can be increased approximately 250 per-
cent in azimuth and 150 percent in elevation by
pressing the high speed switch, which is located on
the right grip within easy reach of the thumb. How-
ever, the turret will not exceed a speed of 45 degrees
per second in azimuth, or 30 degrees per second in
elevation,

(8) The operation of the firing triggers is con-
trolled by the selector switch located on the front of
the control unit next to the gun switch. When the
selector switch is in the “DOWN?” position, either
trigger will fire both guns, and when it is in the
“UP” position the right-hand trigger will fire the
right-hand gun and the left-hand trigger will fire the
left-hand gun. The firing triggers are located in the
control grips, one in each grip. The G.S.A.P. camera
N-2 is also interconnected with the left trigger.

¢. OVERLOAD PROTECTION.—This protection
is provided in the power circuits to the amplidynes,
in the gun circuit, the booster circuit, and the control
and auxiliary circuits by using thermal overload
circuit breakers. In the case of a short circuit or an
excessive overload in these circuits, the breakers will
snap open after a short time. After a few seconds,
they can be reclosed by pushing the *‘reset” buttons,
but they will open again if the overload condition
still exists.

Figure 85—Type A-13 (Briggs) Retractable
Lower Ball Turret
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16. RETRACTABLE LOWER BALL TURRET.
(See figure 85.)

a. DESCRIPTION. — A Briggs retractable ball
turret is mounted in the rear fuselage compart-
ment immediately aft of the bomb bays. It may be
aimed in practically any direction in a hemisphere
below the airplane fuselage. The turret itself houses
all necessary equipment for the two .50-calibre
machine guns which are mounted. A Sperry auto-
matic computing sight is provided. This sight auto-
matically calculates the prediction and ballistic
deflections. The turret carries 1016 rounds of am-
munition. The turret is provided with a demand
oxygen regulator mounted under the turret opera-
tor’s seat. A push-to-talk type interphone switch box
is installed at the turret operator’s right foot. Later
model ball turrets have the gunner’s seat lowered to
accommodate modified type B-8 parachutes.

b. OPERATING INSTRUCTIONS.

(1) PREFLIGHT OPERATION CHECK.— A
preflight operation check is recommended to insure
the satisfactory operation of the turrets during com-
bat,

(a) Check the oil level in the hydraulic
breather tank.

(b) See that all hand cranks and clutch
levers are secured in clips.

(¢) Turn the power switch and the sight
switch “ON.”

(d) Check the response of power and the
control mechanisms by manipulating the hand con-
trols, being careful not to cause the guns to strike
the ground.

(e) Adjust the reticle light on the sight to the
desired brilliance,

(f) Determine that the reticles respond to the
foot range control,

(g) Check the alignment of the sight and
guns by boresighting.

(h) Operate the oxygen system. Be sure that
the blinker flow indicator shows oxygen supply
through the regulator and that the pressure remains
adequate.

(i) Operate the heated suit to be sure that it
is functioning properly.

(i) Operate the interphone system, depress-
ing the foot switch to use the microphone.

(k) Load the ammunition boxes and push the
ammunition down to the guns. Lift each gun cover
plate and pull the ammunition down. Feed the first
shell into the gun magazine by hand. Close the

gun cover plates. A hook bent from iron wire may
be useful.
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(2) TO EXTEND TURRET.

(a) Close the hydraulic retraction release
valve. This valve is above the forward end of the
turret on the right side of the airplane.

(b) Use the hand pump to the right of the
turret on the fuselage to lift the turret enough to
release the retraction safety hooks.

(c) Move the retraction safety hooks to the
open position. These hooks are mounted at the base
of the retraction cylinder.

(d) Open the hydraulic retraction release
valve and the turret will move to its extended posi-
tion.

(e) Be sure that the turret is properly seated
at its lowest position,

(3) PROCEDURE FOR ENTERING
TURRET. (See figure 86.)

(a) When entering the turret, maintain a
firm grasp on the tubular supporting structure until
sure that the turret will not move.

(b) When inside the turret, fasten the safety
belt and close the door securely. Be sure that the
door latches are completely closed.

(¢) Remove the elevation hand crank from
the retainer clip on the trunnion ring support and
place it on the vertical shaft projecting from the
hand elevation drive unit.

(d) Holding the crank firmly, release the
elevation brake and move the elevation power clutch
to the “OUT” position by means of the handle pro-
vided in the retainer clip on the trunnion ring sup-
port.

(e) Remove the clutch handle and replace in
the retainer clip.

(f) Crank the turret in elevation to minus
90 degrees (guns down). Holding the crank firmly,
open the turret door, and move the elevation power
clutch into the “IN” position. Move the hand crank
if necessary. Be sure the clutch is engaged.

(g) The turret is now held in the elevation

position by power gearing, Remove the outside hand
crank and place in clip on the trunnion ring support.

(4) IN FLIGHT OPERATION.

(a) Enter the turret according to instruc-
tions b. (3), preceding.

(6) Turn “ON” the power switch on the
switch box.

(¢) Turn “ON” the sight switch on the gun
sight.

(d) Plug the heated suit into receptacle be-
neath the seat.

(e) Connect the oxygen mask to the hose from
the regulator beneath the seat.
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(f) Connect the microphone and the head set
into the jacks on the cords from the switch box.

(g) Charge the guns twice.

() Turn “ON” the gun selector switches on
the switch box.

(i) At high altitudes or low temperatures,
operate the power unit frequently to keep the oil
warm and thinned out.

(j) When the target is observed, set the target
dimension dial on the sight.

(k) Operate the turret so that the reticles
stay on the target (“tracking” target).

(1) Operate the foot range pedal to frame the
target with the sight reticles.

(m) Fire the guns with either hand-grip
button.

() If ammunition is used up, charge the
guns twice to insure that no live rounds are left in
the guns.

(o) Turn the gun selector switches “OFF.”

(p) Leave the turret.

WARNING

During landing br take-off, the turret must
be retracted with the guns at minus 22
degrees in elevation and pointing aft. There
must be no crew member in the turret.

(5) TO LEAVE TURRET.

(a) Drive the turret to the low limit in ele-
vation (minus 90 degrees).

(6) Turn the power and sight switches
“OFF.”

(c) Disengage the azimuth power clutch
only.

(d) Open the door, unfasten the safety belt,
and leave the turret.

(e) Attach the elevation hand crank.

(f) While holding the hand crank firmly,
disengage the elevation power clutch within the
turret.

(g) Tighten the elevation hand brake.
(b) Close and latch the turret door.
(i) Retract the turret.

(6) TO RETRACT TURRET.

(a) Upon leaving the turret, the guns will be
down (minus 90 degrees in elevation).

(b) Close the hydraulic retraction release
valve.

(¢) Operate the hand pump to raise the turret
until the retraction safety hooks may be closed.
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Right Side Gun Ammunition Feed
Retraction Safety Hook
Right Side Gun in Stowed Position
Turret Oxygen Bottles
Elevation Hand Brake

Left Side Gun in Stowed Position

Turret Tie Rods

Left Side Gun Ammunition Feed

Rear Bomb Hoist in Position for Emergency Turret

ik i) e
IRl e

Retraction

Figure 86—Lower Ball Turret, Retracted View from Inside Fuselage
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(d) Close the retraction safety hooks to retain
the turret securely.

(e) Move the turret by hand in azimuth to
180 degrees as marked on the trunnion ring support
(guns pointing directly toward tail of airplane).
Engage the azimuth power clutch to secure the turret.

(f) Crank the turret in elevation to minus
22 degrees, at which point the cam will close the
elevation retraction position switch,

(g) Engage the outside elevation power
clutch, using the handle in the retainer clip on the
trunnion ring support. Replace the handle in the clip.

(h) Tighten the elevation hand brake. Re-
place the hand crank in the clip.

c. SAFETY DEVICES.

(1) Two bomb hoists are mounted on the turret
support beam. They are available for use in retracting
the turret in the event of failure of the hydraulic
retracting system,

(2) A spare current limiter is mounted at the
top of the fuselage above the ball turret.

(3) On late Group IIl airplanes, an external
master switch marked “BOTTOM TURRET ON-
OFF” is installed in the turret power circuit, This
switch is mounted on the right side of the turret
support beam. The switch does not take the place
of the power switch inside the turret. The external
master switch may be left “ON” at all times except
when an emergency requires that all power to the
turret be cut off.

17. SIDE GUNS.
a. GROUPS I, II, AND III AIRPLANES.
(See figure 87.)

Two flexible .50-calibre machine guns are
mounted, one in the left rear fuselage window and
one in the right rear fuselage window. Each gun is
provided with 250 rounds of ammunition in flexible
belts stowed in ammunition boxes located on the side
walls of fuselage just forward of windows.

The guns are mounted on arm assemblies which
are swung inboard and secured to the inside of the
fuselage when stowed. When brought up to firing
position, the arm assemblies are locked to the firing
posts by firing-post lockpins. Proceed as follows to
secure the guns in the firing position:

(1) Swing the gun-and-mount assembly over to
the firing post at the sill of the waist gun window.

(2) Engage the firing-post lockpin by lifting up
on the lockpin handle. Secure the handle by rotating
it a quarter of a turn to the right.

(3) On some airplanes, a small safety pin is
provided which may be inserted in a hole in the lock-
pin and the lockpin socket. When inserted, this safety
pin prevents the firing-post lockpin from slipping
out of place while the gun is being fired. On airplanes
which have this safety pin, be sure to insert the safety
pin before firing.
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b, LATER GROUP III AIRPLANES.

(1) DESCRIPTION.—The side guns in the
later Group III airplanes are semipermanently
mounted in the universal swivels designed to allow
the side-hatch windows to remain in place when the
machine guns are in operation. Provisions are made to
stow 1200 rounds of ammunition (600 rounds per
gun) on the half-deck and to feed this ammunition
to the machine guns by booster motors. These motors
are controlled by switches located on the fuselage
wall forward of each gun.

Each gun is equipped with an N-8A sight,
which is controlled by a three-position toggle switch
on the side of the sight, and by a rheostat mounted
on the fuselage wall to the left of the machine gun
(facing outboard). The sight contains a two-filament
light; if one filament fails, operation may be restored
by reversing the toggle switch. The volume of light
is controlled by the rheostat.

The sights are equipped with auxiliary ring-
and-bead sights for use in the event of power failure.

For cold weather operation, the guns are
equipped with heaters that are set in operation by
connecting the heater wires to the plug below the
gun mount.

Both the machine guns and the ammunition
storage boxes can be jettisoned in an emergency.

(2) OPERATION.—Since the operation of these
machine guns is standard, no detailed instructions are
required.

18. TAIL GUN TURRET.

a. CONSOLIDATED TAIL TURRET (Early
Group I and Group III Qirplanes\
(See figure 88.)

(1) DESCRIPTION. — The consolidated tail
turret is installed in the extreme rear. of the fuselage.
Two .50-calibre machine guns are mounted in the
turret and eight hundred rounds of ammunition are
normally carried. The hydraulic system for opera-
tion of the turret is an independent unit, It consists
of an electrically driven pump, a check valve, pres-
sure switch, relief valve, accumulator, oil filter, oil
reservoir, and required pressure lines. This equip-
ment is located outside the turret on the right side of
the fuselage,

(2) NORMAL OPERATION. — Hydraulic en-

ergy is used for moving the turret in azimuth, for

moving the guns in elevation, and for charging the

guns. The guns are fired electrically. A gun trigger
switch, which controls the circuits to the firing
trigger, is mounted on the right side of the turret
cabin. A circuit-breaker push button for each firing
solenoid circuit is mounted above the switch. A firing
trigger, controlling both firing solenoid circuits, is
mounted on the right-hand grip control. Emergency
manual operation is provided for as described in
section IV, paragraph 8.
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WARNING

Do not occupy the turret or remain in the
tail of the airplane during take-off or land-

ing.

(a) Before entering the turret, turn on the
actuating system switch on the right side of the fuse-
lage outside of the turret.

(b) Release the securing straps or the locking
pin (if installed) underneath the turret ring.

(¢) Visually check the azimuth lock (if in-
stalled) on the right side of the turret. Visually check
the elevation lock on the left side of the turret. The
turret must be in the locked position at all times when
unoccupied.

(d) Reach into the turret and check the hy-
draulic shut-off valve (red handle). This valve must
be in the *“OFF” position.

Section V
Paragraph 18

CAUTION

Use the hand grips inside the turret above
the door as an aid in entering the turret.
Do not use the sight control bar for this

purpose,

(e) Enter the turret, then close and secure
the doors.

(f) To adjust the seat to the proper level for
sighting, push down on the two adjusting knobs
under the seat, raise or lower the seat as required,
and pull up on the knobs.

(g) Unlock and stow the elevation lock on
the left side of the turret.

(b) If the azimuth lock is installed, unlock
and secure it, and simultaneously turn on the hy-
draulic valve (red handle) located below the control
handles. If the azimuth lock is not installed, turn on
the hydraulic valve,

1. Gun Mount in Firing Position
2. Flexible Ammunition Feed
3. Left Side Gun Ammunition Box

Figure 87—Left Side Gun, Looking Outboard
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WARNING

Attempts to actuate the turret with the
azimuth or the elevation lock in position
may result in serious damage to the turret
or in injury to the operator.

(i) Adjust intensity of sight illumination.

(j) Check to determine that the magazines
are properly filled and that the belts are fed to the
guns ready for charging. As soon as orders permit,
check the operation of charging the guns and firing.

(k) Check the control handles to determine
that the turret and the guns operate properly.

(I) Check the oxygen supply and equipment.

(m) Check the flying-suit heater circuit.

(n) Check interphone operation,

(o) Before leaving the turret, bring the guns
to the horizontal and straight aft position.

(p) Unload the guns by raising the cover
plates and removing the belts. Operate the gun
charger twice and press the firing trigger.

(q) Engage the elevation lock. Engage the
azimuth lock and simultaneously shut off the hydrau-
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lic valve. Remove the hands from the control handles
as soon as the azimuth lock is engaged.

(r) If the azimuth lock is not installed, after
leaving the turret, fasten the securing straps or lock-
ing pin underneath the turret ring.

(s) Turn “OFF” the actuating system switch
on the right side of the fuselage outside the turret.

b. MOTOR PRODUCTS TAIL TURRET (On Some
Group II and Late Group III Airplanes).

(1) DESCRIPTION.—The Motor Products tail
turret installed is identical to the Motor Products
nose turret except for differences in the connections
to the hydraulic power supply and in the airplane
installation supporting the turret. The hydraulic
system for operation of the Motor Products tail turret
is independent of the main hydraulic system. It con-
sists of an electrically driven pump, a check valve,
pressure switch, relief valve, and the required pres-
sure lines, all of which are located outside the turret
on the right side of the fuselage. On some airplanes,
the pressure switch is replaced by an unloading valve.
A switch marked, “TURRET POWER ON-OFF,” is
mounted on the rear end of the tail turret fuse box,

1. Sight Linkage Bar 3,
2. Foot Firing Cable

Electrical Circuit to Firing Solenoid
4., Hydraulic Line to Gun Charger

Figure 88—Type A6A [Consolidated] Turret Mounted in Tail

116 RESTRICTED

Revised 30 January 1945




- RESTRICTED Section YV
AN 01-5EE-1

1. Azimuth Travel Check Cord 10. Gun Sight, Type N-8A

2. Draft Curtains 11. Machine Gun Mount and Mount Assemblies
3. Stowage Links 12. Machine Gun and Flying Suit Heater Panel
4, Master Switch 13. Warning Bell

5. Sight Light Rheostat 14. Oxygen Mask Stowage

6. Oxygen Outlet 15. Extension Light

7. Elevation Harmonizing Links 16. Flexible Ammunition Chutes

8. Bullet-Resistant Glass 17. Rigid Ammunition Chutes

9. Sight Light Toggle Switch 18. Walk-Around Oxygen Cylinder, Type A-4

Figure 88A—Tail Turret, Hand-Held Guns Assembly and Equipment
Revised 30 January 1945 RESTRICTED 116A
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located on the right side of fuselage outside of the
turret, This switch is in series with the pressure
switch located in the hydraulic unit and must be
“ON” to supply power to the electrically driven
pump.

(2) OPERATING INSTRUCTIONS. — Before
entering the tail turret, check to determine that the
ammunition boxes are properly filled and that the
belts are fed into the turret properly. Be sure that the
“TURRET POWER?” switch is turned “ON.” Oper-
ation of the turret itself is identical with that of the
nose turret. See paragraph 14 ¢ (2). After leaving
the turret, turn *OFF” the “TURRET POWER?”
switch.

¢. HAND-HELD MACHINE GUNS TAIL
TURRET (MODEL *“L” AIRPLANES).

(1) DESCRIPTION. (See figures 88A and 88B.)
—This hand-held machine gun turret is installed on
Model B-24L airplanes. The machine guns, which are
hand-held and hand-powered, have an azimuth move-
ment of 60 degrees on either side of the center line,
a depression of 50 degrees below the horizontal, and
an elevation of 50 degrees above.

(a) MACHINE GUNS. (See figure 88C.)—
The turret mounts two Type M-2, .50-calibre machine
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Figure 88B—Side View,
Hand-Held Guns
Tail Turret

guns, These are parallel mounted in combination
Type E-11 and Type C-19 mount adapters. The
Type E-11 adapters are modified to mount a firing
handle with an electric trigger on the outboard side
of each mount. Each machine gun is equipped with
a Type J-4 heater and a Type G-9 firing solenoid.
The heaters connect into the flying-suit heater rheo-
stat panel. In the event of power failure, the guns
may be charged and fired by hand.

(b) SIGHT. (See figure 88A.)—The turret is
equipped with an N-8A gun sight. This sight is con-
trolled by a three-position toggle switch on the side
of the sight and by a rheostat mounted on the master
switch panel. The sight contains a two-filament light;
if the light fails with the tog_ : switch in one position,
the switch may be reversed to restore operation. The
volume of light is controlled by the rheostat on the
master switch panel.

The sight is equipped with a bead-and-ring
auxiliary sight for use in the event of power failure.

(c¢) AMMUNITION. — Stowage boxes for
1200 rounds of ammunition (600 rounds for each
gun) are provided immediately aft of the right side-
gunner’s hatch. This ammunition is fed through fixed
ammunition chutes to station 9.0. From station 9.0
aft, the ammunition is fed through flexible chutes.
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|. Flexible Ammunition Chutes 8. Booster Motor Switches

2. Firing Handle 9. Mount Adapters, Type C-19
3. Manual Firing Trigger 10, Gun Yoke

4. Mount Adapters, Type E-11 11. Elevation Harmonizing Link
5. Gun Heaters 12. Firing Solenoids

6. Charging Handles 13. Throat Microphone Button
7. Booster Motors 14. Machine Gun Safeties

Figure 88C—Machine Gun and Mount Adapter Assembly
Revised 30 January 1945 RESTRICTED 116C
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Four Model H-1 Hughes booster motors are
used to feed the ammunition to the guns. These motors
are controlled by the master switch and by two
switches mounted outboard of the guns on the mount-

ing yoke.

(d) GUNNER’S EQUIPMENT. (See figure
88A.)—The following equipment is located immedi-
ately forward of the turret assembly for the gunner’s
use:

I. WARNING BELL.—This bell is located
near the bottom of the fuselage on the left wall.

2. EXTENSION LIGHT. — The extension
light is located above the warning bell on the left
fuselage wall.

j. OXYGEN MASK STOWAGE CASE. —
This stowage case is located immediately forward of,
and below, the extension light.

4. FLYING SUIT HEATER PANE]:...—This
panel is located above the extension light near the top
of the left fuselage wall.

5. WALK-AROUND OXYGEN BOTTLE.
—The walk-around bottle is secured to a mount near
the bottom right fuselage wall, just forward of the
turret.

6. OXYGEN OUTLET.—The oxygen out-
let equipment is located near the top of the fuselage
wall above the oxygen walk-around bottle.
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(2) STOWAGE. (See figure 88D.)—When not
in use, the machine guns may be secured by means of
two rods connected to the beltframe at station 9.2.
These links attach to toggle bolts beneath the machine
gun firing handles when the guns are secured. When
not in use, these rods are held out of the way by
clamps on the lower portion of the beltframe at sta-
tion 9.2.

(3) OPERATION. — To place this turret in
operation, observe the following procedure:

(a) Turn “ON?” the turret master switch.

(6) Turn “ON?” the sight rheostat and sight
toggle switch.

(¢) Turn *“ON” the two booster motor
switches.

(d) Charge the machine guns, using the hand-
charging handles.

(e) Remove the securing rods from the ma-
chine guns.

(f) Release the machine gun safety,

d. CONSOLIDATED TAIL TURRET 32F5800-7
(MODEL “M” AIRPLANES). (See figure 69A.)—
This turret is similar to the turret described in para-
graph 18 a, preceding, in all particulars except armor
plating. All armar plate and bullet-resistant glass
have been removed from this turret.

1. Toggle Bolts

2. Stowage Links

Figure 88D—Hand-Held Guns, Stowed
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United States

Accumulator

Acrobatics
Airfoil
Airplane
Airport

Angle of attack

Angle of incidence or
angle of wing setting
Angle of stabilizer setting

Antenna
Antenna, loop
Appendix
Axis, vertical

Ball bearing or roller

bearing
Battery, storage

Beacon, radio range
Beam, landing
Blade back
Bombardier
Bureau, weather

Cam
Carburetor
Ceiling
Chord
Clevis

Command set
Commutator

Cone, split, or split wedge

Controls
Converter

Copilot

Cord

Course

Cylinder, hydraulic

Distance, take-off
Drift
Duct
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U. S. A—BRITISH GLOSSARY

British
A

Pressure reservoir
(do not confuse with
electric accumulator or
storage battery)

Aerobatics

Aerofoil

Aeroplane

Aerodrome

True angle of incidence or
angle of attack

Angle of wing setting
Tail-setting angle
Aerial

Loop aerial

Neck

Normal axis

Antifriction bearing

Accumulator or storage
battery

Radio track beacon

Approach beam

Suction face

Bomb aimer

Meteorological office

C

Cam or snail

Carburettor

Cloud height

Chord line

Fork joint or knuckle joint
end

Pilot controller set

Invertor

Collet

Flying controls

Motor generator (A.C. to
D.C.) or converter

Second pilot

String

Track angle

Hydraulic jack

Take-off run

Drift-angle

Interconnecting sleeve or
trousers

United States

Empennage or airplane

tail

Engine or power plant

Engine section
Exit

Feathering
Field, landing
Filter, air
Flare

Flight indicator
Fuel
Fuel gage

Gage, fuel, or fuel-level

gage
Gasket

Gasoline, **gas,” or fuel
Gear, retractable landing

Generator

Glass, bulletproof, or
bullet-resisting glass

Gross weight

Head, air speed

Course

L

Interphone
Inverter

Land

Lean mixture
Left

Level off
Lights, position
Longeron
Loop, antenna

Manifold pressure
Mast, radio
Meter, drift
Meter, frequency
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E
Tail unit
Aero-engine

Power plant or power egg
Egress

F

Differential pitch control

Landing ground

Air cleaner

Signal star or signal
projectile

Artificial horizon

Petrol or fuel

Fuel contents gage or fuel
level indicator

G

Fuel contents gauge or
fuel level indicator

Joint, washer, or gasket

Petrol or fuel

Alighting gear, undercar-
riage, retractable under-
carriage, retractile un-
dercarriage, or chassis

Dynamo

Armour glass
All-up weight

H

Pressure head

Heading
1

Inter-communication
Motor generator (D.C. to
A.C.)

L

Alight

Weak mixture
Port

Flatten out
Navigation lights
Stringer

Loop, aerial

M

Boost

Rod aerial
Drift sight
Wavemeter

117



Appendix |

United States

Navigation, air

Oleo strut
Operator, radio

Panel, center section
Panel, inboard

Panel, outboard wing
Plug, spark

Post, binding
Pressure, manifold
Prime

Propeller

Propeller, controllable

Radio

Raft, life

Regulator, manifold
pressure

Right

Ring, lock

Rings, mooring

Rod, link
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British
N

Avigation

o)

Oleo leg
Wireless operator

P

Center section plane

Center section plane or
center section

Outer plane

Sparking plug

Terminal

Boost pressure or boost

Prime or dope

Air screw, propeller, or
propellor

Controllable pitch pro-
peller

Wireless
Dinghy

Boost control unit
Starboard

Circlip

Picketing rings
Auxiliary connecting rod

United States

Set, command radio
Set, liaison radio
Shield, electrical
Shield, ignition
Speed, rated engine

Stabilizer
Strut, oleo

Tab, trim
Tachometer

Test, block

Tie down fittings
Tube

Tube, static
Turn indicator

Valve
Valve, check

Vise

Wall, fire
Washer, lock
Windshield
Wing
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S

Pilot controller set

General purpose set

Screen

Ignition harness

Maximum RPM for
continuous cruising

Tail plane

Compression leg, shock
absorber leg or oleo leg

T

Trimming tab

Engine speed-indicator, or
revolution indicator

Test after overhaul

Picketing rings

Valve )

Static-pressure tube

Direction indicator

A4

Valve or cock

Non-return valve or
check valve

Vice

w

Fireproof bulkhead
Spring washer
Windscreen

Main plane




Appendix 11 of this publication shall not be carried in
aircraft on combat missions or when there is a reason-
able chance of its falling into the hands of the enemy,
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Paragraphs 1, 2

APPENDIX 11
FLIGHT OPERATING CHARTS

1. USE OF FLIGHT OPERATION
INSTRUCTION CHARTS.

Flight Operation Instruction Charts include in-
formation concerning range attainable and recom-
mended power plant control settings for various com-
binations of gross weight, fuel load, altitude and air
speed. To avoid misuse or misinterpretation of the
charts, cognizance should be taken of the following
items:

a. The charted ranges make no allowance for start-
ing warm-up, take-off, and climb. Fuel consumed
during these operations should be obtained from
Take-off, Climb, and Landing Charts. (See figures
89 and 90.) The horizontal miles flown in climbing
to altitude have not been added to the range and
similarly, no account is taken of the improved mile-
age per gallon obtained during descent. Neglect of
this latter factor is recommeded to balance the fuel
required for the landing operation.

b. The operating data included on any one chart
should be used only when the gross weight is within
the limits specified in the title block. THIS IS ESEN-
TIAL, AS RANGES HAVE BEEN COMPUTED ON
THIS BASIS. Ranges shown on the three-engine charts
listing one propeller feathered as an external load
item are based on the conservative assumption that
the feathered propeller is Number 1 (left outboard),
and is carried the entire distance.

¢. All data have been based on the maximum
weight for which the chart is applicable. When gross
weight is within the chart weight limits and less than
the maximum (because of lighter initial weight or
diminished fuel load), the air speed should be slightly
greater than that listed on the chart, To be conserva-
tive, no account has been taken of this factor.

d. Experience has indicated that it is necessary to
reduce reliable flight test range data by 10 percent
to take account of variations in service airplanes and
operating technique. These allowances have been made
on the Flight Operation Instruction Chart. NO
ALLOWANCE HAS BEEN MADE FOR WIND,
NAVIGATIONAL ERROR, OR OTHER CONTIN-
GENCIES. NO ALLOWANCE HAS BEEN MADE
FOR COMBAT OR FORMATION FLIGHT. AP-
PROPRIATE ALLOWANCES FOR THESE ITEMS
SHOULD BE DICTATED BY LOCAL DOCTRINE,
The fuel quantity used in entering the chart, there-
fore, should be the fuel available after reaching
flight altitude less allowances appropriate for the
mission.

2, FLIGHT PLANNING.

a. The following outline may be used as a guide to
assist personnel in the use of the Flight Operation
Instruction Chart for flight planning purposes:

(1) Select the Flight Operation Instruction
Chart with the gross weight limits specified which cor-
responds most nearly to the gross weight of the air-
plane at take-off.

(2) Locatelargest figure entered under “G.P.H.”
(gallons per hour) in column I (*“Normal Rated”)
on lower half of chart.

(3) Multiply this figure by the number of hours
desired for reserve fuel.

(4) Add the resulting figure to the number of
gallons of gasoline required for starting, warm-up,
take-off, and climb to desired altitude. (See Take-off,
Climb, and Landing Charts, figures 89 and 90.)

(5) Subtract the above total from the number
of gallons of fuel in the airplane before starting the
engines. The figure obtained as a result of this com-
putation will represent the amount of gasoline avail-
able for flight planning purposes in the column headed
“FUEL” on the “RANGE IN AIR MILES” section
of the Flight Operation Instruction Chart.

(6) Select a figure listed in the fuel column
equal to (or the next entry less than) the amount
of available fuel as determined above,

(7) Read horizontally to the right or left, and
select a range figure equal to (or greater than) the
number of air miles (with no wind) to be flown.
To convert for wind, determine what percent the
wind velocity is of the true air speed for the *no
wind” condition and reduce or increase the range by
the same percentage.

(8) Read the operating data (“R.P.M.,” “M.P.,”
“MIXTURE,” “G.P.H.,” and “M.P.H.” or “KTS.”)
vertically below and opposite the desired pressure
altitude in the SAME NUMBERED COLUMN in
which the above range figure appears. Operating
values contained in the column in which the range
figure appears will give the highest cruising speed
possible at the desired range. However, the airplane
may be flown using the operating data in any column
of a higher range (higher column number), com-
pleting the flight plan at a sacrifice of speed, but
with an increase in fuel economy.,

Note
The conditions having been picked off, the
rpm is set first, then manifold pressure is
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varied to give the desired air speed. At
charted air speed and rpm the manifold
pressure will be high in hot weather and
low in cold weather, when compared to
listed values. DO NOT INCREASE MANI-
FOLD PRESSURE MORE THAN TWO
INCHES ABOVE THE TABULATED
VALUE WITHOUT RAISING RPM.

(9) The airplane and engine operating data
tabulated below the “RANGE IN AIR MILES” fig-
ures in columns II, III, or IV, are calculated to give
constant miles per gallon at any altitude listed and
at any gross weight. Ranges given in column I
(*NORMAL RATED?”) are correct only at the high-
est altitude listed for the operating values. The range
figures given in column V (“MAXIMUM AIR
RANGE?”) are based upon the altitude which gives
the fewest miles per gallon.

(10) As the flight progresses and fuel is used,
the airplane becomes lighter, WHEN THE GROSS
WEIGHT BECOMES LESS THAN THE MINIMUM
LIMIT SPECIFIED ON THE CHART, READ THE
OPERATING DATA FROM THE SAME NUM-
BERED COLUMN ON THE CHART OF THE
NEXT LOWEST WEIGHTS. The approximate time
(in hours) after take-off, when this transition occurs,
can be found by taking the difference between the
take-off gross weight and the minimum weight speci-
fied on the operation chart and dividing by six times
the gallons per hour. This information is listed with
the operating data in the same numbered column
selected, and at the altitude the flight is to be made.
When a more accurate calculation is desired, the
weight of fuel used in climb (6 times the number
of gallons) should be subtracted from the take-off
gross weight, and the time to climb added to deter-
mine the transition point after take-off. If the flight
is of great duration, make this change in operating
data several additional times; that is, as soon as the
gross weight of the airplane falls into the next weight
region. However, the total distance flown is the range
first chosen.

(11) To approximate the flight duration in hours
(no wind), divide the chosen air miles by an aver-
age of the true air speeds at which the flight is to be
made. To allow for wind, change the above true air
speeds to true ground speeds with the aid of a flight
calculator or a navigator’s triangle of velocities,
divide the air miles by an average of the true ground
speeds to get the duration in hours.

(12) Within the limits of the airplane, the fuel
required and the flying time for a given mission
depend largely on the speed desired. With all other
factors remaining equal, speed is obtained at a range
sacrifice and range is obtained at a speed sacrifice.
The speed is usually determined after considering the
urgency of the flight plotted as against the range
required. The calculated flight duration in hours is

RESTRICTED
AN O01-5EE-1

Appendix 11 of this publication shall not be carried in
aircraft on combat missions or when there is a reason-
able chance of its falling into the bands of the enemy.
deducted from the desired arrival time to obtain
the take-off time so as to have the flight arrive at its
destination at the predetermined time,

b. If the flight plan calls for a continuous flight,
with the desired cruising power and air speed reason-
ably constant after take-off and climb, the fuel re-
quired and flight time may be computed as a *‘single
section flight.”

c. If the original flight plan calls for a mission
requiring changes in altitude, power, speed, and gross
weight, or if one engine fails in flight, break down the
total flight into a series of sections; then, put them
together to make up the total flight and its require-
ments. Figures 93 and 94 are charts for three-engine
operation.

Note

The Three-Engine Take-Off, Climb, and
Landing Chart is based upon a maximum
gross weight of 55,000 pounds while the
Three-Engine Flight Operation Instruction
Charts are based upon a maximum gross
weight of 65,000 pounds. This discrepancy
is due to the fact that three-engine take-offs
with gross weights in excess of 55,000
pounds are not recommended, and therefore,
flight planning involving three-engine oper-
ation for the entire distance should be lim-
ited to this gross weight. However, the
Flight Operation Instruction Charts for:
gross weights higher than 55,000 pounds
are applicable in cases where take-off has
been made with four engines, but one en-
gine has failed during flight.

3. EXAMPLE.
a. Given Conditions:

Gross weight at take-off = 63,000 pounds

Gallons of fuel in the airplane — 2600 gallons

Bomb load = 6,000 pounds

Total Range==1,000 statute miles (assume
bombs dropped at halfway mark)

Altitude — 5,000 feet

Reserve fuel =— 114 hours at normal rated
power

Engines — R-1830-43 (Bendix-Stromberg car-
buretor)

(1) Select the Flight Operation Instruction
Chart with “CHART WEIGHT LIMITS: 65,000 to
60,000 POUNDS?” for airplanes with the R-1830-43
engines (Bendix-Stromberg carburetors). (See figure
91, sheet 1.)

(2) The largest figure entered under “G.P.H.”
in column I is 588 gallons per hour.

(3) Multiply 588 by 1.5 to obtain 822 (use
880) gallons for reserve fuel.
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(4) Refer to the Four-Engine Take-Off, Climb,
and Landing Chart, figure 89, and pick out 185 gal-
lons of fuel used for starting, warm-up, take-off,
and climb to 5,000 feet altitude. Add 185 to 880
to obtain 1065 gallons.

Note

The Take-Off, Climb, and Landing Charts
list data for three variations of gross weight
loading. Data for intermediate gross weights
may be obtained by interpolation, but the
heavier weight given should be used for
conservatism,

(5) Subtract 1065 gallons from 2600 gallons
to otbain 1535 gallons of fuel available for flight
planning.

(6) In the column headed “FUEL,” select 1500
as the figure to be used for obtaining the range desired.

(7) Move horizontally to the right and read
1150 statute (1000 nautical) miles in column III for
the range figure nearest the desired range of 1000
statute miles.

(8) Read vertically below and opposite 5000
feet altitude the operating data in turn to be 2100
RPM, 31.5 M.P.,, A.L. Mixture, 212 GPH, and 182
MPH or 158 KTS.

(9) Determine when the operating data should
be changed to conform with that given on the chart
of the next lowest weight limits (60,000 to 55,000
pounds, figure 91, sheet 2) by subtracting the weight
of fuel used to climb (6 1b/gal X 185 gal = 1110 Ib)
from the take-off gross weight to obtain 61,890
pounds. Subtract 60,000 pounds from 61,890 pounds
and divide the difference of 1890 pounds by 6 times

the fuel flow to obtain 1890 : 6 X 212 — 1.49 hours
or 1 hour, 29 minutes. Add the time to climb of 9
minutes to obtain 1 hour 38 minutes, or 1.6 hours,
for the transition point time.

(10) Go to the chart of the next lowest gross
weight limits (60,000 to 55,000 pounds) and under
column III opposite 5,000 feet altitude read in turn
2150 RPM, 31.5 M.P., A.L. Mixture, 218 GPH, and
189 MPH or 164 KTS.

(11) The same procedure as outlined above is
followed until the flight plan has been completed.
For this example, a 6000-pound bomb load is dropped
at the halfway mark. Cognizance must be taken of
this in planning the return flight, as the loss in weight
of 6000 pounds may necessitate skipping one chart
of gross weight limits. Thus, neglecting wind, the
average true air speed is 1855 mph, and dividing
500 miles by 185.5 gives 2.7 hours, or 2 hours 42
minutes, for the approximate length of time of the
flight. At this point, the bombs are dropped. To cal-
culate the new gross weight, first determine the
weight of fuel consumed from the time the transition
was made to the new chart by subtracting 1.6 hours
from 2.7 hours, and multiplying the difference by 6
times the fuel flow to obtain (2.7 —1.6) X 6 < 218
= 1439 pounds. Then add this amount to the weight
of bombs dropped to obtain 7439 pounds and sub-
tract the total from 60,000 pounds to obtain 52,561
pounds for the new gross weight. Go to the chart
with “CHART WEIGHT LIMITS: 55,000 to 50,000
POUNDS,” figures 91, sheet 3, and under column III
opposite 5,000 feet read in turn 2200 RPM, 32.0 M.P.,
A.L. Mixture, 226 GPH, 195 MPH or 169 KTS. for
the operation data to make the return trip.

RESTRICTED 121



able chance of its falling into the bands of the ememsy.

Appendix 11 of this publication shall not be carried in
aircraft on combat missions or when there is a reason-

RESTRICTED
AN 01-5EE-1

Appendix 1l

Z) A8 301AI0 N3HL ‘01 AR ATdILTNM

JANNIW B34 L1334 ¢ "W'd'd
Sioml @ "siy SWO1IVY 1V I83dNI HSILig Wi
HNOM 434 STUIW © “H'd'W WOIL4MASNOY 73nd ININ¥3ILIAQ OL 310N
0334541y AILvIIONI = *S°¥v°|
WLECER] (0=V.LLh9°0N) S¥3771340¥d 30Y18 3qIM ¥04 g3lond 3¥y vivo gWiITd 11V SSHHYHIY
SINIVA_LEVHD J0 308 51 SRIONY] WOWIL30 ENOILVINQIV) w0 Oseve WhE | CNY[ 30 5 vivd
095h | OhOH ohZh | 00LE OZ6E | D6hE DBEE | 0SBZ |OhIE 0192 OhE6Z| OIhZ | 86 (011 96 |01 000'06
OhGE | OBHE 079¢ | OhIE 00EE | DZBZ D967 | 0LNT | 0hST 0§27 G9ET | S881 | 96 |OI1]| 96 (011 000'0h
“P0,05 | TI0M |*rE0.0S | Tiow | re0.08 | YoM | ‘re0.0s | Tiow | reoos | 10M  ['r80 .05 | Tiow | reo.0s | 08 |reo.0s | Tiow | ‘recies | Tow -
w312 01| JIWnows w312 01| gwnose |¥va1o or| ownows |¥¥312 o1] awnows |wva1o oL| awnown |¥v310 1| gunows [uv310 oL| awnows |8¥E12 oo awnows |¥¥31D 01| awnowp | S1x | WM | SLN | Naw
1334 0009 LV | 1334 000E 1Y | 73A37 v3s L¥ | 1334 0009 Lv | 1334 0008 L¥ | 13A31 ¥3S LV | 1334 0009 LV | 1334 0008 L¥ |13A37 v3S LV |N0o ¥3IN0d [440 ¥IN0d hmﬁo_zw:
A¥3dd 17S ¥0 13N Q0S A¥QO HWYI14 J0V4HNS A¥Q QHVH HIVOMddY SYI 1S538
33 3NV LSIA O9NIANY
JONYAOTTY 440-3u¥1 ¥ 40-WHYA SIONTIINI (*T¥BS°N) G3SA 134 ¥IVO 1831 1R N pRve #N61"BAY 40 SY vivo
“d°W ‘Nl §h HWdM 0SST :(11) W0IL33S m.u: WO S71¥.30) SSINILLIS LNvTd HIM0d
059 | S°9S | OhZT | Ihi| 201 | O6h| O"Oh| SOE | Lhi| 29I m.....m_ G°8Z |[09h |Ih| | 291 | SLZ| O8I | SIS | Ihl| 291| SBI| 0°6 |GSS Ihi| 291 | 00l | 08S | Ihl| 29I 000"s9
ozh | 0°88 | o085 | €61 | hs1| G6E| 0°hz| 089 | €81| nSi| 027 5Ll (082 |[£€1 [hSi [S0Z| 0°11) Sh8 | EE1| #S1| 091 0'9 |o68 | €Ei{ns) | o0l [0Z6 |€EI| #SI| 000'SS
508 | 0"1Z | oz6 | szl | wnl | 5sZ| 0°91| s801| SZ1| whi| 012|S 11 [00ZI |SZI |whi |SLI| S | S2Z1| SZI| whi| Oni| o°h [SEE1 | SZi{whi | 001 |0BEl [SZI | whi| 000‘SH
W a4 3 Hd'd i 2 A CEE] 038N |Wdd i
azsn| min o3sn| MK 0 WM | guia WK | gWi1d WM | 8MI19 1304 | BHI2 i
vana| ;i | "o (S| %8¢ ana| awix | o] 800 | Wl Jaans | merr | ™| 50 | et [vans | man | Ty S0 | WM yany | gy | go | SDU| M| G| TS [ o
F3a31 vas woza| 3AV8 ["S°¥°1 1838 fiaas) vas wons| 3AVH ["S°¥°1 1838 (3437 v3s wous| 3AVW [S°¥°1 1§38 13837 vas woad| 34VH ['S7¥°1 1S3 33437 vas wosd| AWM |'S°¥7) US38| ¥R | AUVE ['S7Y"I 1538 SS0¥9
1334 000°SZ LV 1334 000'0Z LY 1334 poo'si Ly 1334 oo0‘0l LV 1334 0005 LV BAI1 VIS LY
vYiva awliid
YiVa 1831 LHWBI14 M0 O35VE BAG) NP 40 SV vivg
SINTYA LEVHD 40 808 S| 4V14°930 QF % "SH°NIGh  "Wad Q04T HIIN 330-34v] WIKI L0 SO0 +4.051 *$0€ + 4,527 802 + 4,007 ‘BOT + LCL:SMOTTI04 SY SIONVLSIO LHWHD ISVINONI  I3L0M
0885 09N | O0815| O086E| 061S| 088E| 0zzh | 0S8z | o0Zes 08E% | 0SRZ | 0498 | OO0EZ| OIIE | 0061 | 68| S
01sL| ooss| oesze| ozes| ooes| ooos| 09ss | 0SeE | oheh 0S4S | 0588 | 0I6h | OOBE | 09w | 02Z8Z | 9Z | 0% ‘
osis| ooesz| oite| ooce| osze| osze| oses| oois| olls osi.Z| ools| osie| ooew| oiZs | ocoss | &1 | si 000°s9
oosii| ooze| ooss| ooos| oess| ooss| ooEs| ooze |- osis oess | ooze | oses| oszs| oses | oswn o | @
o192 | OLVTE| 092z 0zel| S981| S8Z1| SIZZ| SZS1| 008l | OLZII| O#8GI §461 | S8Z1 | On9l | 0101 | 0681 | 018 | 66| 9%
oses| ozoe| osie| ossz| o1ez| ossi| osoe| o00ZZ| sesz| oiLl| 0513 054z | oeel | sIez | oesi | ossl | o€zl | oZ | o8 000°5S
otos| ooos| oson| osie| oese| o8sz| oson| oocoE| o08EE| ownZ | 0S8l olse | oesz | osos| omniz| sasz | szar | w1 | s
ooZz9| o000s| olis| ooon| ooewn| oose| ooos| oose| oiZw| oolE| o0sE oosh | ooes | ownet| oecz| oite| oisz o |0
IS8T OTTT| Sszi| oif SZ01| o089 o1l | os8 0601 | 088 5i6 o8l | 0 0t0l | 0% 556 098 | 68 | 8»
oseZ | o0Ll 001 | otsi| osor| oset| osz1| ossi| osot | osE 0041 | oltti| osni| oss osel | ose | 6% | ot 000" 54
osot | ossz osel | osoz| oeni| oswz| osz1| o011z | oswi | o018l o8zz | oest | oest | osst | oowi | ooZi | &l | s
ozet| 0008 oseZ| oesz| oooz| osie| oesz| owez| s000z7 | oEnz ote? | oolz | ossz| o181 | oszz| oot o | o
“ra0,08 w W | ‘160,08 W | cre0.0s | MM¥ | *PE0.0S N | “PE0.08 90,05 | WO | 're0,08 | WW | 'PE0.05 | wWo¥ | "sLy |'W° g
¥319 o1 | awnove awnows | #v312 oo | ownos | v312 01| ownows | ¥v310 oL | awnows |¥YI1I 0L ¥¥310 0L | OWNOWS | wvZ1d oL | ownowe |uva1d oL | ownows a
1334 0009 1Y 1334 0OOE LY 73A31 ¥3s 1y | 1333 ooo9 LY | 1334 000E LY 13A31 ¥3s Lv | 1334 0009 LV | 1334 00OE LY 13A37 ¥3§ 1Y az_m“ 1H9 _zm:
AVANDY 30Y3¥nS 1408 AVANNY 3¥n1-00S AVANDY 30¥4¥NS QHYH - o
3 JONVYLSIA 440-3VL >
(¥0L3¥NE¥YI 0230) S9-0EBI-¥ I=AhBd AAVN Hw
("9¥YD D¥3IENOYLS-XION3E) EN-0E81-¥ LUVHD ONIGNY1 ¥ SWIT ‘i40-IMVL F YN ‘D az-g £ S
(5)1300W 3INI9N3 INION3I-HNO4 (S) 13000 L4VHOM1Y

Figure 89
RESTRICTED

122



Appendix Il

123

RESTRICTED
AN 01-5EE-1

Figure 90
RESTRICTED

able chance of its falling into the hands of the enemy.

Appendix 11 of this publication shall not be carrvied in
sircraft on combat missions or when there is a reason-

FLONIA @38 L339 ¢ CAT4" Z) Ag 3Q1AlQ mlm_:. 0l AR AT41L1TNM
Gi0M4 * CSLN SNOTTIYY TVI¥3dMI L1
40w o34 STT1A 1 CWidM OTL4NNsHOD 1303 0 0L :3l08
0334541¥ GIYIIONM 3 "ETYC) g i Al 5
ianl POI H4VEOVHY4 ‘IT NO1L03§ 33§ 3¥N03J0¥d 440-3AVL INIDNI-II¥HL ¥0d
083931 *(0-VLZLHhE"ON) $H31134084 30Y18 3QIN ¥0d4 03L0nd 3I¥Y ¥LVO BW1TD 1TY  SSHNYWIY
[ =aivr Taved 30 808 ©1 TWIOWYY WiWiiag SNOILYINJ1YD W0 GIeve WhBl -NY[ 40 ov vivo |
08Sh OhOh Ohin 0O0LE OZGE | OGHE OBEE 058 ohlE 018t oheZ oihi 96 |61 1 §E o:. Ooa.om
on6E | 0snE | oZse |onlE | oofe | 028z | oseZ |ouhz | onoz | oszz | ssez| seel| 96011 | s6 ot 0000
‘re0,05 | TI04 [°re0,05 | Tios |reo.0s | Tiow | "re0.0s | Tio¥ | “reo.0s | Tio¥ [0 05 | Tiow |-rec.0s | TI08 |°reo.os | TIoM | rS0.08 | 10w .
¥¥310 01| JNNO¥Y |¥¥319 OL| gunows |wv31d oi| ownoss | W¥I1D 01| qwnown |sv31d oL owno¥s | ¥v319 orl awnovs |wva1d oi| awnows w12 or| ownows | w310 01| awnows | six | waw | s1x | waw a
1334 0009 L¥ | 1334 000 1Y | 13A37 ¥3S LV | 1333 0009 L¥ | 1334 000E L¥ | 13A31 ¥3s 1v | 1333 0009 L¥ | 1334 0008 LY |13A37 ¥3§ Lv | N0 #3nod |40 ¥3nod »m%o_mﬂ:
A¥3dd I1S ¥0 13A 00S AN¥Q WYIJ 30V4HNS ANO QUVH HOVONddY SYI 1538
133 JONVLSIA ONIANY
IIRYADTTY 430-T4VL ¥ JO-WEVA SIOMIOML (*I¥SSN) Q3ISN 1304 Yivd 1531 LHBIT4 ‘MO 0358 hhE1 TDNY 40 S¥ vivg
“d°H "Nl 8h Kd¥ 0SST i S_tummm.ﬁ.su.sa.__.___.uo:!_::.u» ANVd H3IR0d
0S8 |0°901| Sh [EEI [hG1 [06Hh [0°LS [ G591 | EEI hS | mLo.z shz ee1| n51) s61f 0-91f o0€| €61| wS1| SL | OhE EEI| hSI 000°'SS
S6h|5°4S| 081|621 |6h1 johE |5 95| 00E | 621 6n1l OnZs 22 | S8E 6ZI| 6h1| 0SI S0l OSH 6ZI|6nI| SL | 005 6ZI Bhi 000°08
c0s(s*8s| oS1|sz1|hhi|5SE [0 8€| ohe|SzZ1 |hhi1 [sSZ [0°Sz | oLh | sZ1| whi| Seqjoc91 | oes| szi| whi| ogi| St2 | seoszi|whi| SL | 00l SZI| whi 000'Sh
a3sn| “wim b q3sn| "MK xea a3sn | “wiM A a3sN | “NIW i a3sn| “NiM — g o a1
g e 3 119 g TR E] R [TRES ! i RELTRETTRE] i
L T i I ) S ol S R 2 T o 8 TN ) i U BT o) B e K0 L B el LB L B
h3a37 v35 wons| AWM [6°V "1 1838 h3a3) vas wous| 3LV [S°¥") 1538 [3a37 vas wous| LAV [S°¥"I L1838 [13a37 vas wosd| ILVE ['S°Y'| 1538 (13431 vac woud| 3LVY |'S°¥°1 1538| =Ive | UV [5¥") 1530 SSOND
1334 000°5Z 1v 1334  000°'0Z L¥ 1334 000'G1 ¥ 1334 000°01 L¥ 1334 0005 LY BATI V35 LY
YivVva awlild
YLYO S3J804 HIY AHHY :wo 03SYE hhE) CNYP 40 SY wivd
SIMIVA LEVHD 30 806 S1 V147930 g ¥ "DH'NI g R “mddl QQLE HIIA 440-Tiv1 WiKI 140 BOW +4057 180€ + J.5ZT SB0Z + 4.00T SHOT +4.GL1SA0TT04 SV SIINVASIO Lavkd ISVIEdNI s310M
IH 0SEE Smw 00sZ | 0E8] [6E] 5* ]
0SBH oge 000Hh OhoE 8 0E W
0szs | ools | osie | ooos | 1| s 909 5%
00501 | ooos | coss |oose o |o
00Sh | ONIE | 00SE | OGEZ | 0S4Z | ohel | 0SZZ | 00S1 | 006l | OIZI | BE| g%
oohs§ 058Lih 00 is 0ELE 0o0Th DEIE DOSE 0isi oS 62 ohDZ 8%| of ODQ.Om
0526 | 0B%ZL | 058L | 0565 | 0sh9 | 0005 | ooss | osin | ossn | oowe | &1 s
& 05221 | oszol | opwii | ozes | oone | oosz | ooie | ooes | oooz | ooss | o | o
059C | 0ESZ | 0S1€ | 00IZ | 00®Z | 0581 | 000Z | 0l&l | oos! | ool | oonl | oes KD
00ES OhEBE 00gh 0sZe 0SEE 0gse 000E 0602 00s2 o8l 0see 0ss1 9z | ot 000°Sh
0008 | onis | 0069 | osis | ooes | oot | oseh | ozse | ooon | ozez | osee | ossz | &1] s
00511| 0016 | 00001| o64s | 0528 | ouss | ool | osns | oszs | oseh | ooss | ooun | o | o
190,05 | 190,08 W | "re0.05 wa | cre0.0s | Wy | ‘reo,os MW | PB0,08 | WO | -re0,08 | WM | (reo,0s | wWm | "re0.os ERET IR
w312 01 | oweows |wv:12 o1 | awnowe |wva12 o1 | awnows | wv31d 01 ownows |wva10 o1 | awnows |wva1o oL | owno¥® |wyz12 o1 | ownows | wva1d oL ownows |ww312 oL | amnowe ‘|
1334 0009 1V | 1334 000€ 1¥ 13A31 V3S LV | 13340009 4 | 13340008 LV | 13A31 v3s Lv | 1334 0009 LY | 1334 0008 LY | 13A31 vas tv | ONIA LH913N
AVANDY 30Y3¥NS 1408 AVANNY J¥N1-00S .~ AVANNY 30V4HNS QHYH avau $S0¥9
e JONVYLSIA 440-3VL >
(¥013¥nE¥¥d 0933) S9-0E8 |-} 1=AnBd AAVN _.M
('8¥Y) O¥3IGNO¥LS X 10N3E) Ch-0EE|=¥ LUVHD ONIGNYT ¥ SWID ‘440-INVL P 7H‘D hz-e £
(S)1300W 3NIDNI INIONI - 334HL (S)1300W L4VNO¥IY o




Appendix 1l of this publication shall nol be carried in
aircraft on combat missions or when there is a reason-
able chance of its falling into the bands of the enemy.

RESTRICTED
AN 01-5EE-1

Appendix 1l

FEELE) LHBIT4 ¥3IL4Y WOISIA3Y OL 123rgns’

LYQ AMYNIWIT3¥4 3¥Y S3UNDI4 034

Yivo IS3L INOIT4  :NO 038¥E whEl "IAY 3o sv viva

SW3ll QY01 TYN¥3LX3

J1L00800 T3 2 *4d T3IATT 43S T 708 (*111 NOILD3S ‘6| HdVHOVYVd 338) *03LLIWY3d a4y 9042 40
W31 IVINYH ¢ W R T T G138 JWALXIN HLIM SIUNLVUIAWIL OVIH YIANITAD WNWIXYW ‘SNO1L 1ONOD TYHYONEY ¥30NN
NYIT DNISINED @ *17D 033540¥ 3081 ¢ Svl JENSS34d MIOAINYK NI 1€ ONV HdY¥ 0061 NIVLINIVW .
NYTTOLOY ¢ 1Y HNOW ¥34TIYOCSCN T Wdg 30NLILTY "176 LY STIIWKIY “LVLS 00ZE 14 0L h1-S4Z1-04 ‘hI-24271-04 SOWILLIS MOLINGNYD (2)
HIIE-0LNY : “4'Y  3UNSSIH4 GIO4INWH © “d'W ("I¥9 001 20 SIINVKOIIY TYI0L ONILING3IQ ¥3Ldy) ‘03410034 SY LVEWOD 0NV IANISIHONIM 04 IINVADTIY SN
HIIE 9904 ¢ "Ht4 IO0LILTY 3ISNSS3IEL ¢ L0V T304 40 TIVD KGhE HLIM LHOI3IN SSO¥D "B7 000'se Lv (82304 335) GWITD ¥ 440-3wvL 4N-WEYN 404 IDMYMOTIY TavW (1)
LLELER] ERFLLEE] S3LON ¥1J34S
LR T ! 1 "1y R*IE | oosi| 15 §61(941 (902 | *1°v |0"1€ |001Z | 451 | 191 Zog 0"1g| o0zz| “1°s | €6 0597
%S0 L40 | 002 (*1°Y 01z | osoZ | oooS 861|280 [THT | "1y (S0 (0012 |50 A0E 0*ee| oozz| ooos | oo 0883
oooo! P&l | 481 | BTE|{"u"Y | S"RE| OSZL| popoo) | LOT 0852
00081 081 | £L0Z | w8 | ¥y | 0°96| 092ZZ| coos! | 91T 0882
00002 S61 | SZT| 0In| "My | S°98| OSEZ| co00Z | WIZ 0852
00082 ooosz | 182 0§82
0000E 0000E
000SE 000SE
0000h 0000H
TS1X | AW | HdD 1334 |54 veW | HaD SN | WW | D “51x | W | wm 1334 /SN | WM | e
Ll 101 | JWMAL [ SIHINI | WY 1V =SAEE "LOL| 3UNL | SIHOMI | WA | CsWCL CLO0L | JWAL | SIHONI | WM | cStveL | tUod | 3UAL | SIMOMI | WY 1Y ! TLOL 1 3HNL [ SIHOMI | W4
“XOHdd Y XN | "dW *XOHdd ¥ AW | dH “¥OHddy =XIN | “dH “XOB4dY AW | dH ) KOV “XIW | “d°N
I9NYY ¥1V WNWIXYH SS3d TS0/ 71W ("INVN ) "IVIS ") | (“1¥B/ 1K {-LAYNNL®) "LV1588°) | (*Iv0/ "IN (-LNYN 28 ") "1¥ls §° )| §838d 03LVE TYREON
0oL ois oool oLs oLl 0ih 0hs 0001 0SE Dith
006 0E0| 0szl 0ES oes 06S 08e 0sz1 ohh 0ls
0601 08z1 0os| 0001 oSl 0oL ol 00s| 0ES ole
0821 06h1 08¢ 0811 DHEI [11] 056 0SLI ozs 0iL
06hl 0TL [ [:] 14 DEEI 0ES| 0hé 0801 0002z 00l ole
0oLl 096! 0sZT 00s§1 0Ll 0801 owu._ 05z 064 016
DEBI ooz 0052 089l 0161 0Ll 0SE| 0osZ 088 ozol
oniz 1] 11 0SL2 DERI 011z 06¢i 0641 08LZ 0L8 0zl
0SEZ 0ILT 000€ oooz 00EZ o_v_ 0ol 0oo0e 080l 0zzZ!
08SZ 0i82 0SZE 09Iz 06hZ 0Zs) 08L1 0SZE ol 0ZEI
0BLZ ooZe SLhE 0DIEZ | 0882 ogel osei SihE 0TI 0lnl
HE6SE o ONISINYD 804 378¥1IVAY 5_,_‘ SIONYMOTIY T3N4 LovHLans h6SE
IVILLNYN 31NLVLS ‘1w IVILLAYN 3LNLYLS IVILLNVN 3LNLVLS VI LNV ILNLYLS 18 TVILLNVN 3lnivis
SITIWHEIV NI JONVY *s'n SITINYIY NI 3FONVYH SITINMIY NI 3JONVH S3ITINYIV NI 3DNVY ‘s'n SITINYIY NI 3ONVH
A _NWN10D 1304 Al NWN10D 111 NWNT102 Il NWNI02 1304 | NWN10J
*Z1 k6 301AI0 W3KL O] AE (*H'd D 20) -I¥D SN *03INDIS ONILLIS FUALXIN ONY("d"H) Teo CL N T . = s ¥3M04
ATd1LIM: (*H'd D 80) IV I IU3dMI HSILING WIVED OL [(ONIN ON) 3UNSSI4d 01041 NYN “Md¥ OVIE(“17¥)30NLILTY ONISIN¥D GINISI0 .om” En§ oomu g LI 0°6h | 00z ANVLITIN
INOTY ONIATS INVIAHIY JDVEIAY NY HO4 JdV SIMIVA IONYE CIDNIHISIH LSIEVIN INTYA JLIS04d0 ONY MOTIE ATIV¥DIILE3IA *NMOTS 38 ol ﬂdm
504 SIMINA ILVWIXOB44Y 3uw ("§7y7)) 0334SEIY I0aL OWY ("H'd"D) ST 41V TYILLANYN B0 JANLYLS IHL NYHL ¥31V3I4T HO 0L T¥nd3 nmn P ELE]
“HH 434 SWOTTIYD'(ONIM ON) (<IWD/“IW) NOTTYD 434 STTIN HIv 03345 NI INTYA JONYY 133735 ONY 1437 80 LWOIH 01 ATIVINOZIAGH 3a8H ”n...s )
F2018IVS ¥ AV IONWE NI 3SVINONI JAISS3IE00ES IAID A ONY ALULIICT) nw.:n__._ku 804 03SN 38 0L T3NJ 40 LNNOWY WYHI S537 ¥0 01 1¥nd3 Hmm TR e TED on- =——
SWN100°ATHG TNISINED 0335 KOIH AINIONIN3 205 SI | MWD :SILON WNRI03 T3R4 N1 3uAB1d4 133138 1LAVED ONISH Wod sworranmaswi | SR | el Sl e W] ety | SEIMET
¥N04 ONILY¥3IMO SINIONI 40 HIGWNN SONNO4 000°09 gy 000°S9 :SLIWIT LHOI3M L¥VHD {z) (40L3¥NG¥YD BUIEWONLS-X10N3E) Eh-088I-¥ : (G) INIDNI

JYVHD NOILONYLSNI NOILYVY3AO LHIITA

1=Ah8d AAYN
rFeH ‘e n2-8

(S)1300H LJvHOHIV

L bt S ]
HEG=JWAvY

Figure 91—(Sheet 1 of 5 Sheets)

Revised 25 March 1945

RESTRICTED

124



Appendix |l

ADIND LWDIT4 ¥IL4V NOISIAIY OL LIICrENS YLVO AYVNINITI¥d I¥Y S3¥N014 03 ¥ivo 1831 1814 :wo 03svE Wh61 BOY  jo Sv vive

(*111 NO1L23§ *+*6-| HJVHOWYVd 33S) "03LLIKE3d 38V J,042 40

125

RESTRICTED
AN 01-5EE-1

Figure 91—(Sheet 2 of 5 Sheets)
RESTRICTED

ben there is a reason-

hall not be carried in
its falling into the hands of the enemy,

aircraft on combat missions or w

Appendix 11 of this publication s
able chance of

JULI0HHL 1I04 ¢ “L7d J3IAT VIS 1S 2 §
NYTT TVINYH 3 CTTH SIONN ¢ 510 1Y 135 JHNLXIH HLIN SIYNLVEIJHIL O¥IH HION1TAD WOWIXVW SNOILIONDD TVHEONBY ¥daKN

N¥I] ONISINED b e | 033458V INYL * EVL JYNSSIBd MT0AINW "N 1€ ONY Wa¥ OSLI NIVLN YW

NYTI-OU P CTCW MO B34TWOSSTD f KD (GLLETY =1 S0 I MRIN SIVER 0208 14 0L 41-6421-04 ‘%1-3421-04 SONILLIS BOLINGAYY ()

WOIM-OLY © MY 3WNSSI4 CI0AINWW © “d°W ("Wvo 00l 40 E3MYROTIY TIVI0L 9NLLINGIC m.u.E: *Q34INb3E SY LYEMDD ONY 3AH3ISIH'ONIN 504 IINYAOTTY SM4

WIIE 704 84 3ONLILTY 34MSS3W ¢ LTV 1304 40 WD HIIE WEIN LHOI3N SSO¥D 81 000709 LV (687914 335) BWITD § 43u-29Y1 dN-WavM 504 IINVMOTIY Tave (1)

[TECER ERFTIEE) §310% 1v103ds
Le1|851 | 050 | *1cw | 018 [08&) | *qy-g |Ewr |OLI [ZL)| 1"y | 0°18 | 0061 | BS) 8| TIT| Y STIEi00IT |Z91 | LiB) | SOE |“¥"Y o*te| 00RZ| -1-s S8 | STR| T4S 08§37
1|0zt 891 | *1*v |0"i1€ | 008! | poos |45) |18} | 061 | *Y°¥ | D18 | O0OZ | WBI 681 BIT| "1y g 1sloS1Z |1l | 461 | OTE |*w"y | 9786 | OSIT | oooS 202 | 86T | LS 088
ooi|n81 |[s8i | *1°y |0*1e | 0961 | oooor |€91 [@8) | 861 | *1°¥W | 018 | 050 | 691 | S6I Ty G*IL(0SIT |BLl | SOZ | GwE ["¥°Y 0°S8 | 0SZT | ooool | I1T| S8 | i 0" 088
oo0os! SL1| TOT| BIT| VY O*RE| OOZZ | 481 | SIT | SSE|"¥"Y 0°58] 08ZZ| ooos! | 81Z| 2ET| WLS 'y |0 0§sz
00002 W61 | WZIT | BLE| W'Y g°5c| oosz| ooooZ | OZT| E9Z| OBS| Ny |0°% 0852
00052 00057 | 982 | LT 88S| Y |0°9N 0887
0000¢ 0000€
000SE 000SE
0000h 0000h
“SLW | HaW WD 1334 TSLN | WM WD TSN | WM | WD TSN | WM [ HED 1334 TSLN | HEW | HAT
o 101 | JWAL [ SIHOMI | WY 1Y e Al -or| e | samowi|weaw | syl [cdod | 3wm | S3wow) Wt | cstvi [ tlod | JuAL | SIHONI | WY 1Y £yl TLOL | YL SIHINI | W4 TY
X0UddY AN | N “XOHdd¥ XM | dW *XOHddY “XIW | dW “XOHddY XN | “d°N “X0uddv “XIW | *d°W
39NYy 1Y HOWIXYH $S3Wd [Ty "IN (-LNYN £8°) "L¥ISS6") | (1w8/ "IN L"LAYN 827 °1vis 88" ) | (*I¥9/ "IN ("LAYN 2§°) "1ViS 9°) o QILVE 1YWY ON
085§ 0L9 [ 17 098 ohe 00S 0is 0SE Olh 0sL 0Lz 0lE
084 006 000 (1.7 098 0Le 0LL 0Lt ohs 000! 117 0Zh
06e onll 0sZ )| []1] ool DES 096 06S 089 0821 05h 02§
00Z1 08E| 0051 oIl 0871 [L1]] 0611 004 ole 00S| 0§S 0ER
0zZhl DERI 0541 00E| 00s1 0ell OhEl 0ES® 056 051 oho 0EL
(131 088l 0003 (111 oLl o0gel 0€S| 0he o&01 0003 0EL 0he
098I oniz 0s2Z 0L8l 0z6| 00S| 0741 0901 (k14 0522 oze 0hE
0807 (‘11 1 00% 0981 oniz 09mI 0161 [ RN 0SEl 0052 0IB6 0S01
0IEZ (1] 14 0§L 0h07 0SET 0ER! oz (114 06h1 0sL2 0001 0s11
0Ese 0T6T 000€E DEZT 0487 0002 DOET (AR 1) 0z9l 000€E peol 09zZ1
0Z97 0Z0E 00IE 00E% 0892 090z 1 0LET ol 0881 00IE 0&11 00EI
nzZe o ONISINED 304 TIBVIIVAY LON SIONVMOTIV T3N3 Lovalens hize
AYILLNYN JLNLYLS b | ) AVILLNWYN 3LNLYLS IVILLOVN 3LNLVLS VI LNV JLNLVLS ve IVILLNYN 3JLNlvlS
SITINYIY NI 3JONVE | SITINNIVY NI 3ONVYE SITINYMIV NI 39NVH SITIMYIY NI 3IONVH ‘8N SITINHIY NI 3FDNYY
A NWN102 1304 Al NHWNT02 111 NWAT0D 11 NWNI0D 13nd | NWNT0D
— —p "
“Z) 48 301AI0 N3HL 0] A8 ("H"d"D 50} <IVBS *O3NIADIY DNILLIS JUALXIN ONY(*dN) neo =3 I"WIN]| oy i - H3IM0d
THTOE( N 50) -I¥0 IV 13dN1 %I—:Eo 01 ;fanim on) JUNESINS OI04INYN “Wdd GYIH(*LT¥) 3ORLILIY INISINED 03HIS30 gm“ L PUETAIE ¥y 0°6h | 0047 AMYLITIN
IR0V DNIAT INVI4HIY FOVHIAY NY BOS 3aV SIMIVA .ﬁ..:..uu..muuha L1SIHYIN INTIVYA 31150440 ONY MOTIE ATIVIILEIA “WAQT4 36 0L ﬁmm.

404 SIMYA VNI XOMddY 38Y ('S°Y¥"1) 0334SHI¥ 4L ONY (*H'dD) SITIN HIY I¥IILAVN 80 JANAVLIS 3IAL NYHL HILVIHD #O 0L T9A03 @k — M ELE]
44 #3d SHOTI¥D’ (ONIA ON) (I¥D/*IK) NOTI¥D 34 STUIM BIY “033eS Wi INTYA JONYE L337135 ONY L3437 HO LHODIE OL AVIVINOZ|40H JAOM u.w.H YA
3914180vS ¥ LY JONYE NI ISYININI JAISSIHI0ES IAID A OWYOAL :ﬂ-_m__._mu 04 035N 38 0L 13INS 40 LNDOWY NYHL SS3I7 H0 01 Jynbha HMH — = Fe e
SHNMOD"ATHO OWISINKD 3345 HOIK ADNIOEIN3 04 SI | AWTIOD ISTLON IM0102 7303 N1 3END14 193135 TLEVHD ONISD W04 SHOILONELSNI | T3 | | el amona| ~a-w | e | S0

000°SS 0L 000°09 :SLIWIT LHOI3M LUVHD  |(z) (4o13¥nduy) su3suouis-Xiamae) $a-0881-¥ :(S)INIDN3
I=An@d AAVH
rFeK ‘e wi-d

(S)1300R LAYHOHIY

SONNOd

1¥VHO NOILONYLSNI NOILVY3IdO LHOITA

¥N04 :ONILYYIJO SINIONI J0 ¥3IBHNN

JNON
SH3L| QY01 TYNH3LX3

=T~
BEG-JWAYY

Revised 25 March 1945



Appendix 11 of this publication shall not be carried in

RESTRICTED
AN 01-5EE-1

Appendix Il

ft on combat missions or when there is a reason-

able chance of its falling into the bunds of the enemy.

aircra,

A23HD LWDIT4 ¥ILAY WOISIAIN OL LOIPGNS'YLYG ANVNIWI134d 3NV S3n914 03y

Yiv0 L5631 LM8IN4 :wo 03SVE

W61 B 10 sv viva

TILIOEML 1IN ¢ tpt4 37T ¥3S ¢ “1es (*I11 NOILI3S **B*| HAV¥OVNY¥d u.u“mu ‘0311 1Kd3d 38Y 0.z 40
WETT INORYW ¢ 1w S10M : “Siw T1Y L3S JUALXIN HLIM SIUNLYYUIAHEL QVIH YIONITAD WOWIXVH SNOILIONOD TviONEY M30ND
WY3I1 OWISINED ¢ *7°D 0334SHIY 3041 © Sy 3¥NSSIUA 0041 NV NI OE ONY Wd¥ 0SS1 WIVLNIWK
WL G I MM M34WEN ¢ men 30ALILTIY 178 1Y STVINNIY “LYLS 0622 A14 OL W -5471-04 ‘N1-Z4Z1-04 SOMILLIS WOLIWNGWYD (2)
WIH-OLMY : W'Y JENSSIMd G0N 1 dW ("I¥D 001 40 SIINVMGITIY TYI0L BNILINGIAQ ¥3LdY) "OIMIND3Y SY LVEMOD ONv IAHISIHONIM 804 IINVMOTIV SMd
HOIM 1IN4 f cHt 4 30NLILTY IENSSIHe ¢ 17w T30 40 TTYD WGZZ HLIM LHDIIM SSO¥O ‘81 000°SS L (8914 3365) BWITI F 40-TWL'd4N-WHYA 504 IINVASTIY 3uvW (1)
[ LECER] ERFLCTEE] S310W TVI33dS
81| 280 | Zm Iv (008 |esel | *q-g (L] 880 | W | e'ie 000z | 291 812| v |STIE | 0SiZ)| 991 (661 | 128 | yy |S°ee|o00zz | -1°s |ses |92z | zes| wy | 0c9n | ossz
Iel| B0 251 v |[§°0% |o0Ll | ooos "I 00F | W |0°I8 0907 |69 93T | v |0zt | cozz| i BEE | v | 0°SE | 0SZZ | ooog |%OZ |S€Z | TS| wy | 0°9n | 0982
91| 41|69 wojo"ie | 08L) | oooor | TL oz I | 5°18 | 0012 [he | 102 | wEZ I (07T 00ZZ| S®I|BIZ (4S8 WY | 0°SE | 0SZZ | oooo! |[MIZ | 98T | wLS w 0°9h | 0552
£91 | I8 |8y i 00051 | 841|902 \MIZ | W |S°I8 (oorZ |ze) [01z| onZ| v [0"Z% | oezz| ee1|z3Z |ois ¥y | S"SE | 0ORZ | opoS! | 13T | SST | BLS| uVY 0587
ooooz | S8 |12 |0X2 w STI8 | 0SIT | 400 | 912 | N2 v |O"TE | 00FZ| SOZ 8T | LRE | ¥ §°SE | 0022 | 0000Z |2WZ | L9Z | OBS w 0§s2
ooosZ SIZ|(8%Z Joih | wy | S79% | 0862 | 0005Z |eeZ |08Z | €85 | wy 085z
0000E SIZ|6ST |eon w 0°LE | 00%Z | 00DOE
000SE 00058
Q000h ooooh
“S1N | HW M 1334 |Sin | ndW | wem *sid | W | uge “S1¥ | HaW | waD 1334 “SIN | W | WD
b E A “L0L4 | JMAL | SIHINI | WdH 17y B i | TLOL| UL | SIHOMI | WdH | cscvl TLoL | 3MAL | SIHINI | WdTH A 101 | JUAL | SIHINI | W4 17y b S 27| 10l | 3 Wd
X084V XIW | "W “¥0Bdd¥ AW | dH “X0HddY “XIW | 4 “X0¥dd¥ XN | *d°W *X04ddY “XiW
30NYy HIV HOHIXVH SS34d [T/ "TW _("LNVN 687 ) “1¥1s 67) | (-7v0/ I1n L-LAvN MZ7) 1YL S8°) | (-ve/ I ("InVN 2879 -1vis 9°9 | 553 03LVE 1VNEON
0SE 00n 00n 00E OhE 0Lz DIE 061 0zz 00h 0s1 oLl
0iIs 06S ood Ohh 0ls 00h (11 ] 08z 0zt o009 (114 09z
(13 08L oos 06S 089 (14 ol9 0Lie 0Eh 00B 0OE OhE
ong 0i6 o001 '} T3 098 0L9 0L 0L 0hS 0001 0LE DEH
(4] 0Ll oozl 11] 0EDI ooe (74 09§ 0s8 00Zi 0S% oIS
0611 0Lel ooni ono| oozl DES olol 099 08L 00hI 0zs oo0s
09E] 04s1 00§ 0611 0LE| 0sol DEZTI 0§ 088 0091 06S 089
onsI 0LLi 0081 OhEI 0hS| oozl 08El ohe 0i6 oogl oLe 0LL
011 0LEI ooz oEni 0iLl DEEI DES| L1 0801 o000z [L73 [ 1]
068 oeiz oozz DERI oesl 08hli 0891 0EOI 0611 oozz oze 0Ohé
(2 17] 0EZZ 0szz 0Ll 06| 0081 | 0zLl 0901 0zzi 0sie Ohe 096
hET i ONISINYD ¥04 318YTIVAY LON SIONVMOTIV 13n4 LOVHLIENS hoET
|
AVILLAYN Jinivis il ;] AVIILAYN LnLvLs AVILLNVN nLvis TVILLNVN 3LnLvis bl ] IVIILAVN 31NLVLS
SITINYIY NI 39NVYH =50 SITINYIV NI JINVY SITINYIV NI 3ONVY SITINYIY NI JONVY “s°n SITINYIY NI JONVY
A NWN102 1304 Al NWNT02 111 NWNT02 Il NWNT02 1304 I NWN10D
“Z1 4k 30/A10 WIRL gl A& ["H'4D 50) WO ST ‘OIEINO3IY OMILLIS JYNLXIM ONY ("4 ") .u._,mm £h9 -uw ‘KIW = 0°6h | 0042 ¥3M0d
AN (R4 D B80) YD INIU3IHI HSILINE WIviED a1 SfONIA oK) JENSSIHL 07041 N¥NW “MdE OVIE(°L1¥) 3ANLILIY SNISINED 0381530 e oo.m [} ANVLITIN
N0V OMIATS INVIEEIY FTVEIAY NV BOS TEV SINTWA IDMwH CIINI4I4T4 LS3IUYIN INTYA 31180440 UNY MOTIE ATIVIILEIA “NAOT4 38 01 ﬂum
04 SIMIWA ILWNIXOKddY 34v ('§7Y°L) 03541 INEL OwY ("Hg°D) SITIN HIY IVILLINYN 40 JANLVLIS IHL NWML H3ivisS 80 01 1vnb3 e "DUIN3
TBH M34 SNDTTYD'(ONIM ON) (<T¥D/*IM) NOTTYD 434 ST1IM HI¥ 03345 Al 3NTVA JONYYE 123735 ONY L1437 HO0 14918 0L ATTIVINOZIEON IAON uHH NYN
3241005 ¥ Ly 30wV K| 3SY3IEDNI IAISSIE00E4 IAIT A OGNV A) I PUISINED 804 G3ISA 38 0L 13A4 40 LNNOWY WYHL SS37 46 0L Tvnba S e = m— —]
SHMNIDI"ATNG DWISINED GI34S MOIM ADNIDHINI H04 Si | wHAT0D ISILON WMn109 1303 N1 3wA914 103738 CLYYHD SIS ¥04 SNOILINELSHI e J_._.__uq.u .u.ﬂ.,uw Pu_u__u ._w_u._._p-_hou .w_u“.‘_uu._um ..m“."u ‘Way | SLIMIT

¥N04  :9NILY¥3IJO SINION3 40 ¥3GWNN

L[]
SW3L1 GY0T TVYNH3ILX3

SONNO4 000°05 gy  000°Ss

LYVHD NOILONYLSNI NOILYY3dO LHDIN

*SLIMIT LHDI3M LY¥YHO

I=AbBd AAYN
MY H D NZ-0

(S) 1300 LivHOHIY

(z)(NOLTUNGAVI BAZGMOULS-X 1ON3A) EH-0EFI-¥ (S)INION3

En=1-n
BZE=JWAY

Figure 91—([Sheet 3 of 5 Sheets)

Revised 25 March 1945

RESTRICTED

126



Appendix |l

127

RESTRICTED
AN 01-5EE-1

ft on combat missions or when there is a reason-
able chance of its falling into the hands of the enemy,

Appendix 11 of this publication shall not be carried in
aircra,

Figure 91—(Sheet 4 of 5 Sheets)
RESTRICTED

¥93HD LHO1T4 ¥3L4Y NOISIAZY 0L LOIrENS‘viva AYYNIWIT3¥d MY S38N01Z 03 Yive 1531 Lwe1Nd WO 03sVE 81 BAY 4o SY Yiva
ERFUE T o [F B B | I3A ¥3IS * S ﬁ-_ *_ zD_._rUmm -.m._. _.—«.m.qmwdudm mumu .uu._l_._—.‘mw.m mzd UDONN u_a
A Sy s a0 <Y L3S JUALXIH HLIN STUNLYUIAHIL OVIH ¥3ONITAD WNWIXVH ‘SNOILIGNOD TVHYONEY H3ONA .
W31 SNISINED ¢ C1°D 0334sEly INEL ¢ SV JENSE3N IO INVH “WI S°BZ ONV Wdl 0081 NIVINIVW
NYIIOLOY § 1y HNOW B34 INO°SCN ¢ KeD F0ALILTV 175 LY STTIKYIY “LVLS ohsl A4 0L WI-5431-04 ‘B1-Z3T1-0d SONILLIE WOLIWNGWYI (7)
WIH-0LNY T W'y FHASEIML CI0HINVW ¢ CdoW (TI¥D 001 40 SIINVMOTIY T¥LOL 9NILING3Q ¥3L4Y) ‘QINIMHI4 TV LYEWOD ONY FAMISIATONIM 04 FINVMOTIY ST
HIIE 1IN4 ¢ cEt4 30ALILIY 3ENSSINE LIV 7304 40 “IVO 00S! HLIM LHD 13N SSO¥D "8 000 ‘DS LV (B@°914 335) BWITD 9 J40-Tuvi'dN-WEWA 504 IINVAOTTY TW (1)
[LEEERI ERFLIEE] §3L0N V12348
(4] 1Y 0091 | <7-g | 091 eI 561 | 17y | 0"1€ | 0502 | 991 922 |*1°y |0°28 [c0ZZ |11 |81 |OBE | W"V [ 07N | OSIZ | -9°s 1| 2zz | Tas| 'y 079%h| 098I
ial £ 0591 | ooos | 691| s81| w0z | *y*v | 018 | 0%02 | £ 08z |1y |o*ze |oozz [os1 [soz |ows | ~uey | 0se| 0932 | ooos {902 | 463 | T4S| W'V 09| 0SSF
£5) s T 0531 | oooot | 921 ®0Z{ 81z | *1°w [s°18 | 0012 | 08l ez | "1y (028|002 12 | 296 | "uv | 0°98 | 05T [ gooor [S1T | 99T | wLS| "w'v| 0°9h| 083
51 “yoy |5°82 | 0541 | ooost | 981 srz{ ez | =vey |stae |0siz | 490 | 912 | 0SZ[*1°y [0°TE |00ZZ |96l | 93T | ZRE | "W'Y s*5¢ | ooez | ooos! [wEE | 982 | 849 | ‘¥v | 0°9h | 0968
1 13-y [0°08 | 0891 | ooooz | 261 13242z | *1°y (816 [ 0812 | b6 | w22 asZ 7'y (0728 |00ZZ 80T | 08T | 00N | "¥'v | 0°4E 0882 | 00007 |98% | 14Z | 085 | "u°y | 0°9%| 0S8E
181 “1*y (0°1% |oss1 | ooosz | e6t| #zz|esz | *vvw [evis |osiz | ooz | 182 | 493 |*1°y |0°Z8 |00ZT [wZZ |BST | 8T | "H%Y 0°48 | 0002 | poosz |49 | 98T | 88| *w'v| 0°9% | 089%
oooos | soz| sezlosz | ~v-v | 0-ze | oozz | soz | sz | 2oz |*1'v |0'Z8 |00ZZ |88Z | wLZ | Sh | “¥°V | 0°RE | 00MZ | 0ODOE
000SE 000SE
00004 0000h
CELN | HdW L 1334 "S1N | HaW HD SN | HW W2 “SAN | HeW D 1334 “B1a HEW | HED
g B ‘101 | JYAL | SIHOMI | W4T 17y gL 104 | WAL | SIMOMI | WdH| "sTvL “L0L | WAL | SIHINI | W] st¥L ‘104 | FWAL | SIHOMI | W'dTH ‘11 gL 101 | 3WNL | SIHONI { W4T
TXOMddY AW | "W [ ~xpsaey | XM | Wdw “X0BadY XM | A TxoBady X | 4N “X0#d4Y “XIH | "d°H
I0NYy M1V HONIXVH $5384 [ {73/ ~TW (“IAVN E87 ) “IVIS §6°) | (*1v9/ 1N L-LAVK W2 ) 1¥is $87 | ("1v9/ "IN _("LnvwEs" ) -ivis 9~ )| 534 Q3LYE 1YREON
0El 0s1 0si ol 1 1] 001 Sl 0L 08 0s1 88 59
08z 00E 00E 07T 092 (114 0EZ onl 091 00e s 0E1
08¢ 0sh 0Sh 0EE 06E 00E 0he 01z 0hZ 08t 0Ll 00T
0zs 008 009 0Sh 018 00h 09h 082 0ze 009 (114 082
0s8 0sL 0sL 08s ohe 00§ 0458 0SE Dih 0S¢ 082 0ee
06L 016 008 0l9 0Ll 009 069 [ 14] 06h 006 0he 00h
0z6 0801 08501 084 006 0oL oos 084 04§ 0sol 00h 09t
0901 0zzl 00Z1 068 0E0! coe 06 09s 0s9 [[14} 0Sh 0zs
0071 08E) 06E1 000! 0911 008 0eol 0E9 0EL 0sEl 01§ 085S
onel 04s| 00s1 ol 0871 0001 | 0S| 0oL 0is 00S1 04§ 099
009l & SNISINYD 504 318991 vAY EJ S3IONVMOTIV 713nd LOvHLIENS 0091
IVILLNYN 3LNLVLS “1¥0 AVILLNWN 3LNLYLS AVILLAVN 3LNLVLS TVILLNVN 3LNLVLS e AVILLNYN ALNLVLS
SITIWYIY NI 3ONVH “$*n SITIWEIY NI 39NVH SITINYIVY NI 3BNVY SITINYIY M1 DNV &N SITINYIY NI 3DNVY
A NWN102 13nd Al NWNT02 111 NWNT02 11 NWNI0D 13n4 | NWNT02
‘71 A& 301A10 W3uL pl 48 ("H-dD 80) - s *03IN0IY TNILLIS JYALXIM ONY("d ") G « 1*NIN| oye A . ¥3nod
TRTIIE("H°d ™ 50) -IvD VIU3dWI HSILI¥G NI VIED 0L (ONIN OK) JENSSIHS 01041 MYK ‘Wad Q¥3H(*17¥) 30NLILTY 9N|SINMT 03HISID _unnu... End 60%2| g LA 00 | 00L3 AMYLITIN
INGTY ONIATH INVISEIY IOVHIAY N¥ H04 34¥ SIMIVA JONYE “IINIYIGM LSIUVIN INTVA 31150440 ONY, MOTIE ATTYIILEIA "NMOTS 38 OU ...uem
404 SIMYA ILYWIXOkddY I8Y ("§Y°L) 0334581V I0ML ONY ("H'd'D) S3ITIN 1Y TYIIANYN ¥0 FANLYLS 3INL NYHL ¥3Lv3IHD ¥0 01 Tvnd3 oz L ELE]
“HH 434 SNOTTY' (ONIA ON) (<IVD/IM) WOTT¥O 434 SITIW 81V "033dS NI INTYA JPNYY 133738 ONY L4307 O LWDI¥ 0L ATTVINOZIEOH 3AOW o fada VM
0141836 ¥ Lv FONvE NI ISYIUIN| 3AISSIH0NA IMD A OKV AL'TILCNL gP"1S1NAd #04 035N 38 04 1304 40 LNTONY NVHL $§37 40 0L 1YNd3 Hmm T samsr
Swef1100° 4140 ONISIAED 03348 HOIH AON3SUIM3 804 S | WMI0D §3LON 105 T304 N1INADIS $53138 SLUVES DNISANDS SNOILORNIENT | DB | L aene | acw. | ™ | SLINIY
¥N04 :ONILY¥3H0 SINIONI J0 HIEHWNN SONNOd 000°Sh 0L  000°08 :SLIKIT LHOI3IN LYYHO g (voizumeuvd owaswours-xieias) en-oeei-y :(S) INIONI

L1 o B |
BZE-JW4AVY

St AT NGRS 1MVHO NOILONYLSNI NOILY¥IJO LHIIT (S5 1a00% Liveit

Revised 25 March 1945



Appendix I1 of this publication shall not be carried in
aircraft on combat missions or when there is a reason-
able chance of its falling into the hands of the enemy.
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able chance of its falling into the bands of the enemy.

Appendix 11 of this publication shall not be carried in
aircraft on combat missions or when there is a reason-
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Appendix 11 of this publication shall not be carvied in
aircraft on combat missions or when there is a reason-
able chance of its falling into the hands of the enemy.
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Appendix 11 of this publication shall not be carried in
aircraft on combat missions or when there is a reason-
able chance of its falling into the hands of the enemy.
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able chance of its falling into the bands of the enemy.
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APPENDIX 1I-N
INSTRUCTIONS

The fact that these charts include 65,000 pounds
gross weight does not imply that any change has
bsen made in the design or construction of the air-
plane or in the guaranteed performance. However,
conditions may arise wherein it is desired to fly greater
loads than the design load (56,000 lb) at reduced
load factors. In such cases, take-off with more than
56,000 pounds may be attempted at the discretion of
those responsible for the flight operation.

The charts for the CECO Carburetor (1900-
CPB-3) are based upon fuel consumption figures for
the 700-C-3 setting only.

1. COMPOSITE LEVEL FLIGHT CRUISING
CONTROL CHART.

(See figures 104 and 114.)

The composite cruising control chart is very simple
and easy to use if it is properly understood. The
chart is divided into four sections, namely, Density
Altitude, Air-Speed Conversion, Power Settings, and
Weight Correction. An analysis of each section as
given below reveals the facts on which the chart is
based, and how each contributes to the make-up and
use of the complete chart,

a. DENSITY ALTITUDE.—Density altitude de-
scribes the mass per unit volume of air at a standard
pressure and temperature. Standard air at sea level
has been accepted by agreement to have a tempera-
ture of 15°C (59°F) at a barometric pressure of
29.92 inches of mercury (in. Hg) or 1013 millibars.
Because air is a gas its density varies with pressure
and temperature. Since the physical properties of air
vary with changes in altitude, standard air must also
specify the conditions for each altitude above and
below sea level. Thus, it has been assumed that the
temperature decreases 1°C for every 504.6 feet in-
crease in altitude above sea level up to a height of
35,332 feet, where the temperature is —55°C
(—67°F). Above this altitude the air is assumed to
retain a constant temperature of —55°C. Standard
air has therefore been defined and the physical rela-
tionships may be found in any Standard Atmosphere
Table.

Usually, actual air differs from the calculated
standard air. In order that the air density may be
determined, a comparison must be made with condi-
tions where the air density is already known. This is
done by comparing the density of the air through
which the flight is being made with the density of

the air at a given pressure altitude when the tempera-
ture is standard.

The altimeter is set to a barometric pressure of
29.92 inches Hg on the dial of the instrument and the
pressure altitude is then read. In this case the pressure
altitude reading represents the pressure due to the
weight of the air above the altitude through which
the flight is being made. Since the pressure altitude
has been determined at standard temperature and
also due to the fact that the density of the air under
these conditions is known, a starting point has been
established and the other factor, temperature, which
effects density may now be considered.

At standard temperature the pressure altitude
and density altitude are the same and the air has a
certain known density. When the temperature is
higher than standard, the air expands and becomes
less dense and thus the density altitude is greater
than the pressure altitude. Conversely, when the tem-
perature is lower than standard, the air contracts
and becomes more dense and the density altitude is
lower than the pressure altitude. Examples from fig-
ure 95 may help to clarify the use of the pressure
altitude to density altitude conversion chart included

O

e

B e i

%

o

DENSITY ALTITUDE - 1000 FEET

S.L
-40 -20 0 20 40 60

TEMPERATURE = °C

Figure 95
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on the left-hand side of the composite cruising con-
trol chart.

Example 1:
Pressure altitude = 4000 ft

Air Temperature —47°C (117°F)
Density altitude — 8500 ft

Example 2:
Pressure altitude =— 10,000 ft
Air Temperature — —32°C (—26°F)

Density altitude —6500 ft

Note: Pressure altitude is the altimeter reading
when the barometric scale on the instrument is set
to 29.92 inches Hg (1013 millibars).

By correcting the pressure altitude for tempera-
ture, the density of the air through which the flight
is being made is determined and is expressed in terms
of density altitude.

The performance of the airplane (lift, drag,
speed, power required and power available) depends
upon the density of the air. All aerodynamic calcula-
tions and all aerodynamic charts similar to the cruis-
ing control charts are usually based upon standard
conditions, and therefore, the pressure altitude must
be converted to density altitude for the proper use
of the cruising control and other aerodynamic charts.

b. AIR-SPEED CONVERSION.—The next section
of the chart to be considered is that portion dealing
with the air-speed conversion. This is the main body
of the cruising control chart just to the right of the
pressure altitude conversion chart. The vertical lines
represent the true indicated (calibrated) air speed
with the scale given at the top of the chart. The true
air speed is represented by the light diagonally curved
lines sloping from the top left-hand part of the chart
to the lower right-hand part of the chart. At sea
level the true air speed and true indicated air speed
are the same.

This portion of the cruising control chart facili-
tates the conversion of true indicated air speed into
true air speed as shown by the examples taken from
figure 96.

TRUE INDICATED AIRSPEED - KNOTS
80 170 180
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Example 1:
True indicated air speed = 157 mph
Density altitude — 4000 ft
True air speed =— 167 mph

Example 2:
True indicated air speed = 176 mph
Density altitude =— 9000 ft
True air speed — 202 mph

The pilot’s air-speed indicator reading must be
corrected for installation errors to obtain true indi-
cated air speed as given on the cruising control chart,
(See figure 129.)

¢. POWER SETTINGS.—The per cent power lines
are the heavy lines sloping toward the left and super-
imposed on the air-speed conversion chart. These
power lines give the power settings (rpm and mani-
fold pressure), the fuel consumption in gallons per
hour, and the speed-power relationship for the air-
plane.

The power settings given are recommended for
obtaining the maximum efficiency from the engines
with a minimum amount of wear, and the optimum
rpm considering propeller efficiency and specific fuel
consumption in order that the resulting miles per
gallon may be as high as possible. A relatively high
rpm and low manifold pressure setting would be
easier on the engine; however, the engine would not
develop the power of which it is capable and would
have an excessive fuel consumption. On the other
hand, a relatively low rpm and high manifold pres-
sure setting would build up higher pressures within
the cylinders than the engine was designed to with-
stand and this would result in detonation and possibly
blown cylinder heads, etc. It is evident that a com-
promise must be made between the rpm and manifold
pressure settings to obtain the best performance,
and the power settings on the cruising control chart
were determined for this purpose.

d. WEIGHT CORRECTION.—The fourth and last
section composing the cruising control chart includes
the weight correction lines underneath the air-speed

Figure 96
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conversion section. The power lines mentioned above
give the speed-power relationship only for the gross
weight at which the chart is based. Consequently
corrections have to be made for variations in gross
weight. The chart is based upon a gross weight of
35,000 pounds establishing the base line. The weight
correction lines are applicable for any range of gross
weights from 35,000 pounds to 65,000 pounds.

The method for using the weight variation lines
to correct for gross weight is illustrated in figure 97.

Increasing the weight increases the lift required
to maintain the airplane in level flight, which in turn
increases the angle of attack and thus increases the
drag reducing the speed for the same amount of power
or increasing the power required to fly at the same
speed. It is necessary, therefore, to adjust for gross
weight to obtain the correct air speed or power.

The gross weight of an airplane in flight will
decrease as the fuel is burned. This decrease in weight
will increase the speed for a given power setting. If
a constant air speed is desired, less power is required
as the gross weight decreases, For steady cruising it
should not be necessary to set power oftener than each
hour. Every three hours will probably be satisfactory.

Combining the four sections as shown below, one

may see the basis on which the composite cruising
control chart is established.

Chart Power Required Curves
for Plotted on Background
Density of Air-Speed Conversion
Altitude | Due to Altitude

Chart for Wt Correction

e. INSTRUCTIONS FOR USING THE CRUIS-
ING CONTROL CHART.— The cruising control

IAS - 55000#%

BASE LINE
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chart will give the air speed for a selected per cent
of power or the per cent of horsepower required to
fly at a desired air speed. Thus two methods may be
employed in using the cruising control chart, depend-
ing upon which conditions of flight are chosen. Both
methods are illustrated in the examples given below
and in figure 98,

(1) TO DETERMINE AIR SPEED FOR ANY
DESIRED POWER AT ANY GROSS WEIGHT AND
ANY ALTITUDE.—Enter chart at outside air tem-
perature (A) and follow arrows to pressure altitude
(B) determining density altitude. Follow arrows
horizontally across to desired or selected per cent
power (C). Project vertically down to gross weight
at (D). Follow slope of weight variation lines to base
line at (E). Project vertically up to density altitude
at (F). True air speed and true indicated air speed
are read at (F). Fuel flow, rpm, and manifold pres-
sure are found at (C).

(2) TO DETERMINE POWER REQUIRED
FOR ANY DESIRED AIR SPEED AT ANY GROSS
WEIGHT AND ANY ALTITUDE.—For this method
the procedure is just the reverse of that given in (1),
except for steps (A) and (B) which are used for
determining the density altitude. In this case the
desired air speed is known at (F). Reverse the direc-
tions of the arrows projecting vertically down to (E)
and follow the slope of the weight variation lines
to the gross weight at (D). Project vertically up to
the density altitude at (C). The power required (per
cent of normal rated power at sea level), fuel flow,
rpm, and manifold pressure are found at (C).

(3) EXAMPLES FOR ILLUSTRATING THE
USE OF CRUISING CONTROL
CHARTS.
(See figures 104 and 114.)

(a) Find the air speed for a power setting of

IAS -35000#8

000

Figure 97
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2325 rpm and 35.5 inches Hg at a density altitude of
15,000 feet at a gross weight of 50,000 pounds.

By referring to the chart it can be seen
that 2325 rpm and 35.5 inches Hg is the power setting
for 75 per cent power or 825 bhp per engine. Pro-
jecting vertically down to 50,000 pounds gross
weight and then parallel to the weight wvariation
lines up to the base line and then vertically up to
15,000 feet density altitude will give a true air speed
of 230 mph and a true indicated air speed of 182.5
mph.

(b) Find the power setting to fly maximum
range at 7000 feet pressure altitude, outside air tem-
perature 5°C and 61,500 pounds gross weight.

Enter chart at 5°C and project vertically
up to the 7000 feet pressure altitude line and read
7500 feet for the density altitude, The recommended
speeds for maximum range for various gross weights
are given on the left hand portion of the air-speed
conversion chart by the vertical dash lines. By inter-
polating between the speeds for maximum range for
65,000 pounds gross weight and 60,000 pounds gross
weight as given on the chart, the indicated air speed
is determined to be 160 mph or the true air speed is
180 mph at 7500 feet density altitude. Projecting
vertically down to the base line and following the
weight variation line to 61,500 pounds and projecting
this point vertically up to 7500 feet density altitude
gives the required per cent of power to fly maximum
range for the conditions given in the above example.

60

For this example the required per cent of power is
between the 55 and 60 per cent power lines on the
chart. By interpolation, the power is determined to be
57 per cent. Since 1900 rpm is recommended for 55
per cent power and 2050 rpm for 60 per cent power,
1960 rpm is determined by interpolation to be the
required engine speed. In the same manner, manifold
pressure is read to be 31 inches Hg. On the cruising
control chart for airplanes equipped with the
R-1830-43 engines, the fuel flow is interpolated to be
191 gallons per hour. On the cruising control chart
for airplanes equipped with the R-1830-65 engines,
the fuel flow is interpolated to be 199 gallons per
hour. The power setting for any per cent of power
may be read directly from the rpm and manifold
pressure vs. per cent of power chart. (See figure 136.)

(4) A tight exhaust system is necessary for
good turbo operation.

(5) When using rated power in level flight on
airplanes equipped with the type B-2 turbo super-
chargers and hydraulic turbo regulators, reduce
manifold pressure 1.5 inches Hg per 1000 feet in-
crease in altitude above 27,000 feet. On airplanes
equipped with the type B electronic control system,
in order to obtain rated power in level flight above
27,000 feet altitude, set the turbo boost until no
increase in manifold pressure can be determined and
then reduce the resultant manifold pressure two
inches.

(6) On airplanes equipped with the type B-22
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turbo superchargers and type B electronic control
system, to obtain rated power in level flight above
31,500 feet altitude, set the turbo boost until no
increase in manifold pressure can be determined and
then reduce the resultant manifold pressure two
inches,

2. RANGE AND ENDURANCE
PREDICTION CHARTS.

The purpose of these charts is to show the range
attainable at a constant altitude for speeds varying
from the speed for maximum range to the speed at
rated power,

a. INSTRUCTIONS FOR USING THE
RANGE AND ENDURANCE
PREDICTION CHARTS.
(See figure 99.)

(1) RANGE: NO BOMBS DROPPED.

Enter chart with initial gross weight at point
A and read R,.

A —B along weight scale = weight of fuel
used during the flight.

Enter chart with final gross weight at point
B and read R..

R, —R, = Range for amount of fuel used.

(2) RANGE: BOMBS DROPPED.

In this case, bombs are dropped at some point
during the flight.

C —D along weight scale — weight of fuel
used before dropping bombs.

R,—R, =— Range before dropping bombs.

D —E along weight scale = weight of bombs
dropped,

E —F along weight scale=— weight of fuel
used after dropping bombs.

R, —R, =— Range after dropping bombs.

(R, —R;) + (R,—R;) = Total Range.
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(3) ENDURANCE: USE SAME
METHOD AS FOR RANGE,

Knowing the altitude of flight, the quantity of
gasoline available, and the distance to be covered,
the pilot may in most cases have a selection of several
speeds. The final selection of speed will be based on
the time limitation and on the amount of reserve or
conservatism desired. Upon reaching the altitude of
flight, power should be set by using the power settings
specified on the cruising control chart.

b. GENERAL.

(1) Direct interpolation may be used to esti-
mate the range and endurance for various speeds and
altitudes not given on the charts,

(2) The sharp break occurring in several of the
range and endurance curves indicates a change from
AR to AL mixture setting.

(3) In flight conditions, where the cylinder
head temperatures exceed 248°C (478°F), but are
under 270°C (518°F) with normal rated power, the
maximum allowable use of normal rated power is
limited to one hour’s duration. If the head temper-
ature does not exceed 248°C, continuous opera-
tion at normal rated power is allowable. The curve
of range at normal rated power can be used for the
purpose of finding the decrease in weight for the timz
during which normal rated power is used.

(4) All charts must be based on certain estab-
lished conditions. A separate chart would be required
to consider every condition of wind, loading and
altitude that might be encountered. Therefore, the
charts are based on a no-wind condition, and no
allowances for gasoline consumed in warm-up, take-
off and climb to the altitude of flight have been made.
If a head wind or a tail wind is anticipated, the
gain or loss in true air speed will have to be considered
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in estimating the range and flying time. When an
accurate determination of range is desired the fuel
used in warm-up, take-off and climb should be sub-
tracted from the initial amount of fuel on board
to obtain the fuel available in flight, and the weight
of fuel used should be subtracted from the take-off
gross weight to obtain the gross weight at which to
enter the chart for finding R,. Approximately 75
gallons of fuel may be allowed for warm-up and
take-off and the fuel used in climb and distance
traveled can be estimated from the climb control
chart. (See figure 134.)

¢. EXAMPLES FOR ILLUSTRATING THE USE
OF RANGE AND ENDURANCE
PREDICTION CHARTS.

Figures 105 to 109 are to be used with engines
having Bendix Stromberg carburetors. Figures 115 to
119 are to be used with engines having CECO car-
buretors.

Note

In order to simplify the examples so as to
distinguish the figures given on the charts
for the Bendix Stromberg carburetors from
those given for the CECO carburetors, the
values obtained for the CECO carburetor
charts will be enclosed in parentheses ( ).

(1) Gross weight at 1000 feet density altitude
is 60,000 pounds with 2000 gallons of fuel available
in flight. Find the maximum range attainable with
no wind.

Solution: refer to the range and endurance
prediction chart for 1000 feet density altitude, fig-
ure 105, for airplanes with the Bendix Stromberg
carburetors or figure 115 for airplanes with the
CECO carburetors. Enter the chart at 60,000 pounds
gross weight and read 840 (800) miles for R, on
the line labaled “*Maximum Range.” As 2000 gallons
of fuel are available for flying, and since the weight
of fuel is taken as 5.89 pounds per gallon, the weight
of fuel used to consume 2000 gallons would be
5.89 X 2000 = 11,780 Ibs. Then the airplane would
weigh 60,000 Ibs. — 11,780 Ibs. =— 48,220 lbs. at the
end of the flight. The weight per gallon of gasoline
varies with temperature as shown in figure ., and
for an accurate calculation of range the weight of
the fuel should be corrected for temperature. How-
ever, it is usually safe to assume a weight of 6.0
pounds per gallon for a quick and easy method of
calculating the weight of the gasoline.

Enter the chart at 48,220 pounds and read
3000 (2970) miles for R. on the line labeled “Maxi-
mum Range.” The maximum range for the airplane
at a gross weight of 60,000 pounds, flying at a density
of altitude of 1000 feet with 2000 gallons of fuel
available would then be R, —R,=—3000 —840 —
2160 miles for airplanes with the Bendix Stromberg
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carburetors, or 2970 —800 — 2170 miles for air-
planes with the CECO carburetors.

The endurance or length of time for the trip
is found in the same manner, Thus at 60,000 pounds
E, is 5.1 (4.9) hours and at 48,220 pounds E, is 19
(18.8) hours. Then E,—E, = 19 — 5.1 = 13.9 hours
or 13 hours 54 minutes for airplanes with the Bendix
Stromberg carburetors or 18.8 —4.9 =— 13.9 hours
for airplanes with the CECO carburetors.

(2) Gross weight at 25,000 feet density alti-
tude is 62,000 pounds with a 6000 pound bomb load
and 2400 gallons of fuel available in flight. It is
desired to bomb an objective 690 miles distant and
to reach the destination in three hours flying time
with no wind. Determine if there is sufficient fuel
remaining to make the return trip flying the maxi-
mum range line.

Refer to the range and endurance prediction
chart for 25,000 feet density altitude, figure 109, for
airplanes with the Bendix Stromberg carburetors or
figure 119 for airplanes with the CECO carburetors.
To fly a distance of 690 miles in three hours would
require a speed of 690 : 3 =230 mph. Enter the
chart at 62,000 pounds and read R, to be 270 (280)
miles on the line labeled “Range—True Speed 230
mph.” The required distance of flight is 690 miles.

Therefore, R, | 690 — R, =— 960 (970) miles
on the chart. Project vertically up at 960 (970)
miles intersecting the 230 mph range line and read
55,000 (55,600) pounds for the gross weight. In flying
the 690 miles the airplane burned 62,000 —55,000 —
7000 lbs of fuel (or 62,000 —55,600 = 6400 lbs)
depending upon the carburetor used. Figuring the
weight of gasoline at 5.89 pounds per gallon the
amount of fuel consumed in traveling the 690 miles
is 1190 (1090) gallons. At this point the bombs
are dropped and the gross weight now becomes
55,000 — 6000 — 49,000 Ibs (55,600 — 6000 —
49,600 lbs).

Enter the chart at 49,000 (49,600) and read
R. on the maximum range line to be 2300 (2200)
miles. The return trip is 690 miles, so R, is then
R. | 690=—2990 (2890) miles. Project vertically
up at 2990 (2890) intersecting the maximum range
line at 45,700 (46,300) pounds gross weight. The
amount of fuel burned on the return trip is 49,000
—45,700 =— 3300 lbs or 560 gallons for airplanes
with the Bendix Stromberg carburetors, and 49,600
—46,300 = 3300 Ibs. or 560 gallons for airplanes
with the CECO carburetors. Since 1190 (1090)
gallons are burned in flying to the objective, 1210
(1310) gallons remain for the return trip. Therefore,
1210 —560 — 650, or 1310 —560=—750, gallons
of fuel are left over depending upon the carburetor
used, The return trip would take approximately 3
hours 39 minutes and consequently the entire flying
time would be 6 hours 39 minutes. For this problem
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it can be seen that the return trip could be made at
230 mph, thus reducing the flying time.

3. EFFECTS OF TEMPERATURE ON
FUEL AND RANGE.

Gasoline expands and contracts with temperature
changes. Thus one gallon of gasoline would weigh
more at a cold temperature and less at a warm tem-
perature, Figure 100 shows the weight per gallon of
gasoline at different temperatures and this chart
may be used for accurately determining the weight
of the fuel by knowing the temperature and number
of gallons. It is usually assumed, for convenience in
calculating, that gasoline weighs 6.0 pounds per gal-
lon. This assumption may be used for a quick and
easy estimate. However, when large quantities of fuel
are used it is quite important to calculate the weight
correctly as it may sometimes mean a difference of
several hundred pounds. For example, 100 octane fuel
at —15°C (5°F) would weigh 6.105 pounds per gal-
lon and 2000 gallons would then have a weight of
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12,210 pounds as compared to 12,000 pounds cal-
culated on the 6.0 pounds per gallon assumption.

Calculations for charts contained in this handbook
are based upon a fuel weight of 5.89 pounds per gal-
lon which is the weight per gallon of gasoline at
standard sea level temperature of 15°C (59°F). The
range is proportional to the weight of fuel used, and
as the fuel weight varies with temperature, the gal-
lons of fuel should be corrected for any changes from
the standard basis for an accurate calculation of the
range. A quick and easy method for correcting for
temperature is given by figure 101.

EXAMPLE;
Fuel temperature ——15°C (5°F)
Fuel in tanks — 2000 gallons

Correction factor — 1.036

Fuel quantity used to calculate range —
2000 X 1.036 = 2062 gallons.
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The fuel should be as cold as possible when the
tanks are filled but expansion due to heat may cause
the tanks to overflow. Figure 102 shows the per-
centage change in volume of gasoline due to tem-
perature change.

4. MAXIMUM RANGE CONTROL CHART.
(See figures 110 and 121.)

a. By using the maximum range control chart the
recommended true indicated air speed and power
settings for obtaining maximum range are very easily
and quickly read. The speeds and power settings
given on this chart are determined from the cruising
control chart and thus there is less chance for error
as the weight correction has already been made.

b. Enter the chart with the desired gross weight,
using the scale at the bottom of the chart. Project
vertically, and at the proper altitude for each set of
curves, read in turn:

(1) True indicated air speed—To convert to
pilot’s indicated air speed correct for pitot
position error. (See figure 129.)

(2) Engine rpm.

(3) Manifold pressure.

(4) Per cent power,

(5) Total fuel consumption (gallons per hour).

(6) Miles per gallon.

¢. Having picked off the conditions, the rpm is set
first, then manifold pressure is varied to give the
desired air speed. At charted speed and rpm, the
manifold pressure will be high in hot weather, low
in cold weather, when compared to charted values.

Manifold pressure should mot be raised more than 2
inches above the charted value without raising rjpm.

d. EXAMPLE: (Taken from Maximum Range Con-
trol Chart)

Given:

Gross weight =— 55,000 lbs.
Density altitude = 15,000 ft.

Solution:

(1) True indicated air speed = 152 mph.
For pilot’s indicated air speed, see figure
129. Assume the airplane is equipped with
the type D-1 pitot masts. For a true indi-
cated air speed of 152 mph, the pilot’s
indicator reading is 154 mph.

(2) Engine rpm = 1855,

(3) Manifold pressure = 31 in. Hg. (approxi-
mate).

(4) Per cent power — 53.5 (approximate).

For Bendix Stromberg Carburetors

(5,) Fuel Flow =— 176 gallons per hour (ap-
proximate).

(6,) Miles per gallon = 1.09 (approximate).

For CECO Carburetors

(5,) Fuel Flow — 181 gallons per hour (ap-
proximate).

(6,) Miles per gallon = 1.06 (approximate).

e. GENERAL NOTES:
(1) For steady cruising it should not be neces-

~sary to reset power more often than each hour. Every

three hours will probably be satisfactory.
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(2) At indicated air speeds less than 150 mph
when flying on the A.F.C., the pilot should pay close
attention to the airplane in order to prevent in-
advertent stalling when the airplane flies through
sharp updrafts. However, in cases where maximum
range and endurance demand low speeds, the airplane
may be flown manually, returning to automatic con-
trol when the low speeds are no longer required.

(3) At speeds other than those for maximum
range or maximum endurance, the cruising control
chart is used as a guide to obtain power, rpm and
manifold pressure.

(4) The altitude at which the best maximum
range conditions can be obtained depends upon the
gross weight of the airplane. For high gross weights
the maximum range is obtained at the lower altitudes,
and as the gross weight decreases, the higher alti-
tudes will give better range.

5. MAXIMUM ENDURANCE CONTROL CHART.
(See figures 111 and 121.)

Maximum endurance means staying in the air the
longest possible time; therefore, this chart gives data
governing flight at the lowest possible power and fuel
consumption. If it is found that the airplane can be
flown more slowly with safety, do so by reducing
engine power. Go to the lowest safe altitude for max-
imum endurance.

This chart is used in the same manner as the one
for maximum range. A minor change has been made
in the form, however, in that the chart gives hours
per 100" gallons, instead of gallons per hours. This
will give the pilot a quick estimate of the length of
time he can stay in the air.

Do not try to decrease fuel consumption by man-
ually leaning the mixture. Set the mixture control
to “AUTO-LEAN” when operating at 65 per cent
power or below. Leaning the mixture more than this
amount would increase cylinder head temperatures
with the result that detonation might occur.

Stopping one engine and feathering the propeller
in an effort to conserve fuel is a false procedure that
should never be followed. A certain amount of power
is required to maintain flight, and if one engine is
stopped, the drag is increased and more power is
required to maintain flight under the same condi-
tions. The power on the other three engines must
be increased to compensate for the added drag and
loss of power from the fourth engine. This increases
the fuel consumption per engine as well as the wear
and tear on the engines due to operation at the higher
powers. Under the best of conditions the total fuel
consumption with three engines operating would at
least equal the fuel consumption with four engines,
all other factors being equal. Usually the fuel con-
sumption with three engines operating is greater than
the fuel consumption with four engines. Also, con-
sidering the safety factor, it is much better even
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for this reason alone, to fly on four engines instead
of three.

6. VARIATION OF FUEL CONSUMPTION
. WITH ALTITUDE.

For Bendix Stromberg Carburetor, see fig-
ure 112. For CECO Carburetor, see figure
122,

These charts show the fuel flow in gallons per
hour for a given power and altitude. All curves in
this handbook for the R-1830-43 engine are based on
the fuel flows shown in figure 112. All curves for
the R-1830-65 engine are based on the fuel flows
shown in figure 122.

The fuel flows on the Bendix Stromberg chart are
given for carburetor settings No. PD-12F2-14 and
PD-12F5-14, The fuel flows on the CECO chart are
given for a carburetor setting No. 700-C-3.

7. ENGINE FLIGHT CALIBRATION CURVES.
(See figures 113 and 123.)

This chart shows the approximate power attain-
able with any rpm and manifold pressure combina-
tion. As the purpose of the turbosupercharger is to
maintain sea level density of the air entering the
engine, the sea level calibration portion of the chart
is good for any altitude up to the critical altitude.
The altitude calibration section is based upon the
recommended power settings given on the cruising
control chart,

The curved lines superimposed on the sea level
calibration curves and labeled *“S.F.C.” show the
variation at sea level of specific fuel consumption
with power and rpm for auto lean operation.

Fuel Consumption S.F.C. X bhp
(gallons per hour) = — ———

5.89

Figure 113 gives specific fuel consumption values
for the R-1830-43 engine and figure 123 gives values
for the R-1830-65 engine.

8. AIR-SPEED CALIBRATION FOR
PITOT-STATIC POSITION ERROR.
(See figure 129.)

The conversion of indicated air speeds to calibrated
air speeds results in making proper allowances for the
effect of the disturbed flow of air around the pitot-
static tube, and for the mechanical errors of the pitot-
static tube and indicator. If there were no mechanical
errors in the pitot-static tube and indicator, and if
the pitot-static tube could be projected far enough
forward of the airplane to reach a point where it
would meet undisturbed air under all flight condi-
tions, the necessity for calibrating air-speed indicator
installations would cease to exist. It would then be
possible to apply density corrections directly to the
indicated air speed as read from the face of the air-
speed indicator.
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a. DEFINITIONS.

INDICATED AIR SPEED
Indicated air speed is the reading or indication of
the air-speed indicator.

CALIBRATED INDICATED AIR SPEED

Calibrated indicated air speed is the indication of
the air-speed indicator corrected for instrumental
and installation errors.

TRUE AIR SPEED

True air speed is the actual speed of the airplane
with respect to the air, or the calibrated indicated
air speed corrected for effect of air density and com-
pressibility. True air speed is identical with ground
speed under “No Wind” conditions.

GROUND SPEED

Ground speed is the actual speed of the airplane
with respect to the ground. This value includes the
effect of the wind.

PRESSURE ALTITUDE

Pressure altitude is the calibrated indication of
an altimeter with the reference marks set at zero or
the reference pressure set at 29.92 inches of mercury.

b, TRUE INDICATED AIR SPEED.

(1) All charts in this Appendix arve presented
on the basis of true indicated air speed. True indicated
air speed is the same as calibrated indicated air speed
as defined above. In other words, true indicated air
speed is the pilot’s air-speed indicator reading cor-
rected for position and instrument ervors from which
the air density correction is made to obtain true air
speed.

On these airplanes two different types of pitot-
static tube installations have been used, namely the
type D-1 (Masts) and the type G-2 (Flush). A short
description of each installation is given below.

(a) TYPE D-1 (MASTS).—This installation
consists of two pitot masts mounted on each side of
the fuselage at a 22° angle with the horizontal,
4 inches aft of station 0.3 and at water line 85.75.

(b) TYPE G-2 (FLUSH).—This installation
consists of one pitot tube mounted on the lower left
side of the fuselage only, 7.25 inches aft of station
0.3 and at water line 18,65.

(2) A typical calibration of each type installa-
tion is shown by figure 129. Care should be exercised
to note which type pitot-static tube is installed on
the airplane and that the corresponding calibration
curve is used.

For example: If it were desired to fly at a true
indicated air speed of 180 mph, and if the airplane
were equipped with the Type D-1 (Masts) pitot-static
tube installation, the pilot’s air-speed indicator would
read 181 mph for a true indicated air speed of 180
mph. On the other hand, if the airplane were equipped
with the Type G-2 (Flush) pitot-static tube installa-
tion, the pilot’s air-speed indicator reading would be
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181.5 mph for a corresponding true indicated air
speed of 180 mph.

Note

Figure 129 shows a typical calibration for
each type installation and is representative
for the B-24 type airplane with a nose tur-
ret. For an accurate calibration of the air-
speed indicator of each individual airplane,
flight tests should be conducted in accord-
ance with Technical Order 05-20-8.

9. RATE-OF-CLIMB AND TIME-TO-CLIMB
CHARTS.

Figures 130 and 131 are the “Rate-of-Climb” and
*“Time-to-Climb” charts to be used for engines having
Type B-2 turbosuperchargers installed. Figures 132
and 133 are the“Rate-of-Climb” and “Time-to-
Climb” charts to be used for engines having Type
B-22 turbosuperchargers installed.

These charts are based on normal rated power
climbs with 10 degrees cowl flap opening and 0 de-
grees wing flaps to give the maximum rate of climb
and minimum time to climb from sea level to a given
density altitude. The rate of climb decreases with
increasing gross weight and consequently the time
to climb increases with increasing gross weight. In-
creasing gross weight has the effect of lowering the
service ceiling. The service ceiling is defined as that
altitude at which the rate of climb is 100 feet per
minute,

The speeds specified for the various gross weights
are the ones which will give the best rate of climb.
The climbing speed increases with increasing gross
weight. Climbing at speeds slower than those recom-
mended may cause excessive engine overheating and
climbing at faster than recommended speeds will
reduce the rate of climb.

If a lower power than normal rated power is used
for climb, the decrease in rate of climb can be ap-
proximated by using the following formula.

Decrease in (4400 —Total bhp used) > 26,400
rate of climb —

(ft per min.)

Initial Gross Weight

Example:
Find the rate of climb at 5000 feet density
altitude for an airplane with an initial gross
weight of 55,000 pounds climbing with 2490
rpm and 41.5 inches Hg manifold pressure.

Solution:
By referring to the cruising control chart
2490 rpm and 41.5 inches Hg manifold pres-
sure is the power setting for 90 per cent power
or 0.9 X 4400 = 3960 bhp.

Decrease in (4400 —3960) < 26,400

rate of climb — =210 f¢

per min.

55,000
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Rate of climb at normal rated power from rate
of climb charts = 890 ft per min.

Rate of climb at 90 per cent power — 890
—210 = 680 ft per min.

10. B-2 AND B-22 TURBOSUPERCHARGERS.

Early model airplanes are equipped with the B-2
type turbosuperchargers and hydraulic turbo regu-
lators, while some airplanes are equipped with the
B-2 turbosuperchargers and type B electronic control
system. Present model airplanes are equipped with
type B-22 turbo, and type B electronic system only.
The main difference between the two turbosuper-
chargers is that the improvements in the B-22 turbo
allow higher operating turbine speeds which in turn
increase the climb critical altitude, the rate of climb
above 25,500 feet (B-2 turbo climb critical altitude)
and the service ceiling. The rate of climb and time
to climb below 25,500 feet is the same for operation
with either turbo. However, it is necessary to use
the corresponding chart for the corresponding turbo-
superchargers installed on the airplane for deter-
mining performance above 25,500 feet.

11. CLIMB CONTROL CHART.
(See figure 134.)

The climb control chart shows the amount of fuel
used and the distance traveled (with no wind) while
climbing to altitude. The dotted lines on the chart
show the performance for airplanes equipped with the
type B-2 turbosuperchargers. The wvalues below
25,500 feet density altitude (B-2 turbo climb critical
altitude) are identical for airplanes equipped with
either type of turbosuperchargers. Care should be
exercised to use the proper lines for airplanes equipped
with the corresponding turbosuperchargers for oper-
ation above 25,500 feet.

The chart is calculated on the basis of rated power
climb with 10 degrees cowl flap opening. Since there is
only a negligible difference in the average fuel con-
sumption between the R-1830-43 and the R-1830-65
engines at normal rated power, the chart is applicable
for airplanes with either type carburetor, A minimum
amount of fuel and time is used in attaining a given
altitude if normal rated power is used for the climb.
Climbing at powers lower than rated power will
decrease the rate of climb and increase the total fuel
consumed and the distance traveled during climb.
Climbing at some speed faster than the values speci-
fied on the chart for a given gross weight will have
the same effect as decreased power.

Example:
Determine horizontal miles traveled (with no
wind) and fuel used to climb from sea level to

15,000 feet density altitude with an initial

gross weight of 62,000 pounds.
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Solution:
By interpolating between 65,000 pounds and
60,000 pounds initial gross weight, the hori-
zontal miles traveled at 15,000 feet density
altitude are approximately 73 miles and the
fuel consumed is approximately 235 gallons,

12. FOUR ENGINE TAKE-OFF CHART.
(See figure 135.)

Two types of take-offs are listed below. In order
to minimize the strain on the airplane, the Type II
take-off is recommended wherever there is sufficient
runway. If the runway distance is limited, use the
Type I high performance take-off.

Since the take-off distances are most important
where the length of runway is limited, the chart
is drawn up on the basis of the shortest take-off
distance attainable.

Correction to density altitude for this chart is
made in the same manner as on the cruising control
chart. The main body of this chart gives take-off
run for the case of a hard-surfaced runway and no
wind.

Note
Take-offs are to be made with 5 degrees cowl
flaps and 20 degrees wing flaps.

a. Type I—HIGH PERFORMANCE TAKE-OFF.

The distances shown on the take-off chart are
based on the performance values obtained by the
Army Air Forces and Consolidated Vultee Aircraft
Corporation. To obtain these values, take-off should
be made in accordance with the procedure specified
on the chart.

Example: (See figure 135.)

Given:
Temperature = 25°C (77°F).
Pressure altitude — 2000 ft.
Gross weight = 56,000 Ibs.
Head wind = 10 mph.
Field condition — soft turf.

Solution:
Density Altitude = 3550 ft.
Ground run on concrete runway with no
wind = 2980 ft.
Ground run corrected for soft turf condi-
tion = 4200 ft.
Ground run corrected for soft turf condi-
tion plus 10 mph head wind — 3550 ft.
Distance for transition and climb to fifty feet
with no wind = 1180 ft. (same density alti-
tude used as determined from the ground run
chart).
Distance for transition and climb to fifty feet
corrected from 10 mph head wind = 1050 ft.
Total distance to clear a 50 ft obstacle=
3550 4 1050 =— 4600 ft.
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b. Type II—AIR-LINE PROCEDURE.

If a high performance take-off is not required,
the take-off procedure may be modified as follows:

(1) Referring to item 4 of figure 135, release
the brakes at 20 inches Hg manifold pressure instead
of 35 inches Hg.

(2) Referring to item 6, take off at the indicated
velocities specified on the chart plus 10 mph.

To determine the distance for this type of
take-off, add 200 ft to the charted ground run and
600 ft to the total charted distance to clear a 50 ft
obstacle.

(3) If for any reason a down wind take-off is
contemplated, the approximate distance can be de-
termined by the following method:

(a) GROUND RUN. — Project vertically
from the ground condition point to the horizontal
line of wind velocity; then follow parallel to the
diagonal lines (upward and to the right) to the 0
wind line and project this point to the base scale.
(See figure 103.)

(b) TRANSITION AND CLIMB TO FIFTY
FEET.—Project vertically from the base line (0 wind
point) to the horizontal line of wind velocity, then
follow parallel to the diagonal lines (upward and to

DISTANCE FOR 20 MPH
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the right) to the 0 wind line and project this point
to the base scale. (See figure 103.)

13. RPM AND MANIFOLD PRESSURE
VS PER CENT OF POWER.
(See figure 136.)

This chart is intended to aid the pilot in determin-
ing the power settings for the intermediate per cent
powers not appearing on the cruising control chart.
The graphs are based on the straight line connection
of the values for rpm and manifold pressure for each
per cent power given on the cruising control chart.

If the airplane is flown at a per cent power and an
altitude which show two different values for rpm
and manifold pressure, the lower rpm and the cor-
responding higher manifold pressure should be used.
This corresponds to the jogs in the lower per cent
power lines on the cruising control chart which indi-
cate a change in the power settings at the various
altitudes.

For Example: At 48 per cent of power and 10,000
feet density altitude the power setting is read from
the solid line, and is 1710 rpm and 30.6 inches mani-
fold pressure. However, for the same per cent of
power (487 ) but 12,000 feet density altitude, the
power setting is obtained from the dotted line and is
1750 rpm and 30 inches manifold pressure.

DISTANCE FOR O WIND
HEAD WIND DISTANCE FOR 10 MPH
Y TAIL_WIND_
= = P = 0
- P W L el e 6 9 _,'/A Bl /// 0 &
T i I B L1 s
/// l//,/ Pl P | o5 é
/ L /, /,
il ,/!/ Sl nENP g 30 2
) P o T T 3
2 3 4 o) 6

TAKE OFF DISTANCE -

1000 FT

Figure 103
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FUEL CONSUMPTION -GALLONS/ HOUR
(FOUR ENGINES)

MODELS B-24 G, H&J
NAVY PB4Y-l

BENDIX STROMBERG CARBURETORS
CARBURETOR SETTINGS -PD-12F2-14 ,PD-I2F5-14
R-1830-43 ENGINE

VARIATION OF FUEL CONSUMPTION WITH ALTITUDE
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MODELS B-24GH&J
NAVY PB4Y-I

VARIATION OF FUEL CONSUMPTION WITH ALTITUDE

(“CECO” CARBURETOR 1900-CPB-3)
CARBURETOR SETTING 700-C-3
R-1830-65 ENGINE

WEIGHT OF FUEL TAKEN AS 5.80 LBS/GAL (USING STANDARD TEMPERATURE CORRECTION )

—_ T
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L=~ L SR AR ;
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Tt 65 ©
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GROSS WEIGHT-LB

DENSITY ALTITUDE -FEET
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