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DESCRIPTION @ ol

1. Alrplane. 1. Fuel System. (See figure 9.)
a, General, - The model B-17F bombardment air- g. Heating and Ventilating System. (See figures

plane is a mid lane d by four model 10, 11, and 12,)

R-1820-97 engines. Electrically -operated landing
gear, tail gear, wing flaps and bomb bay doors, and
hydraulically-operated brakesand cowl flaps are pro-
vided. This model airplaneis equipped with automatic
flight control equipment. The crew consists of pilot,

pilot, navigator, b dler, upper turret gunner,
lower turret gunner, radio ator, side gunner, and
tail gunner, The approximate overall dimensions are
as follows:

Length 74 1t 8.80 in,

Height, taxiing position 18 ft 1,00 in,
Span 103 ft 0.38 in.

b. Access to the Airplane. - The airplane can be
entered through either the main entrance door located
on the ri de of the airplane just forward of the
horizon! izer or through the front entrance
door located in the bottom of the fuselage below the
pllot's compartment,

Mooring Instructions, - Lines may be attached
at tmﬂng points and also at the rope well located in
the bottom surface of each wing. The rope wells are
designed for a 10,000-pound load acting downward,
Moor the airplane with the tail into the wind, set the
parking brakes and lock the rudder and elevators.
When attaching the mooring lines at the rope wells in
the wings, allow approximately 16 inches slack in the
line., This will prevent damage to the structure or
loss of mooring control in case a tire goes flat with
resultant elevation of the ¢ ite wing. Rudd
and elevator locks will withstand gust loads from any
direction up to 60 mph wind velocity. (See figure 3.)

1//.

h. Oxygen System. (See figure 13.)

1. Armament, - The pilot and copilot are protected
by armor plate behind their seats. (See figure 14.)
Refer to the section for each compartment for further
detailed information, including protective armor plat-
ing and angles of armor protection,

2, Power Plant,

a, The Wright Model R-1820-87 engine is an air-
cooled nine eylinder radial aircraft engine, equipped
with integral reduction gears through which the pro-
peller is driven. The airplane installation includes
a turbo-supercharger. The engine is equipped with
a Bendix-Stromberg injection type PD12H3 carburetor.

b. Fuel and Oil,

(1) Fuel: 100 Octane:
or Specification: AN-VV-F-776
Octane IR ) |

(2) Oil: Specification: AN 9532
Viscosity : 1120

. Automatic Engine Control. - Should engine con-
I.rol cables be shot away, four of the controls will auto-

matically assume a predetermined positionasfollows:

Throttles Wide Open
Supercharger Regulator 65% Power
Carburetor Air Temp.

(intercooler) Cold
Propeller Pitch 1850 rpm

These settings are accomplished by spring action
at each unit and functioning of the automatic control
at one unit will not affect placement of controls at
other units or of similar controls on other engines,

3. Propeller.

The Hamilton Standard propeller, is equipped with
three blades and is hydromatically controlled, with
t speed and full feathering provisions.

Figure 3'- Mooring Provisions Diagram
d. Hydraulic System, (See figure 7.)
e. Oil System. (See figure 8.)

4, Controls and Operational Equipment,
a. Trim Tabs. (See figure 21.)

(1) The aileron trim tab knob controls the tab by
cable operation of the actuating screw. Complete tab
travel requires approximately 3-3/4 turns of the knob.
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(2) The rudder trim tab wheel controls the tab
by cable operation of the actuating screw, Complete
tab travel requires approximately seven turns of the
wheel,

(3) The two elevator trim tab wheels are on op-
posite sides of the control stand, and operate on the
same shaft to control the tabs by cable operation of
actuating screws. Complete tab travel requires ap-
proximately six turns of the wheel. A knurled thumb
nut on the left side of the control stand provides a
friction brake to prevent creeping of the tabcontrol.

b. Locks, (See figure 22.)

(1) Rudder and Elevator. - The rudder and ele-
vator locking lever (see inset) operates by cable con-
trol to place a pin in a socket on a segment at each
of the control quadrants, The locking lever, which
is recessed into the floor aft of the engine control
stand, is locked in either the up or down position,
The lever may be moved to the up, or locked posi-
tion, regardless of the attitude of the control sur-
faces. Under this condition, the control surfaces will
automatically lock when the rudder is in the neutral
position and the elevator is in the down position,

(2) Adleron, - Theaileron is locked by a pin which
is manually inserted in a hole in the left control column
and holds the center spoke of that wheel in a padded
slot. The pin is clipped to the pilot’s control column
when not in use, The alleron locks in the neutral
position,

(3) Tail Wheel, - The tail wheel locking lever
(see inset) operates a single cable to retract a spring-
loaded locking pin from a socket in the treadle, The
locking lever which is recessed into the floor aft of
the control stand, latches in the UP position only and
may be moved into the down position regardless of the
attitude of the tail wheel, which will lock when centered.,
To rel the locking handle, press the knob on the
end of it. A red signal light on the pilot’s instrument
panel is off when the tail wheel is locked and is con-
trolled througha switch which is operated by motion of
the locking pin,

¢. Carburetor Temperature Controls, - The shut-
ters on the intercooler are cable-controlled from a

stand at the right side wall infront of the copilot, Each
of the four cables is operated by a slide which latches
in any desired position throughout the range from full
open to full closed. To release the latch, pull out on
the handle.

Propeller Feathering and Unfeathering.

(1) Each propeller is controlled individually by
one of the four magnetic push button switches (see In-
set) located at the bottom of the instrument panel, Each
switch controls a solenoid switch in the corresponding
nacelle which operates an electric motor-driven hy-
draulic pump, Pressure in the system increases rap-
idly and at 400 pounds per square inch, a2 pressure

d.
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cut-out switch on the propeller control head opens the
push button holding coil circult, which releases the
motor control and the pump stops. If it is necessary
to stop the feathering operating before it is completed,
the switch may be pulled open by hand.

(2) In order to unfeather the propeller, the push
button switch must be manually held in the closed po-
sition until unfeathering has been accomplished.

NOTE: When unfeathering a propeller on a
cold engine, do not allow the engine speed to
exceed minimum governing speed until oil pre.
sure and oil temperature appear satisfactory.
Turn off the ignition after feathering any pro-
peller if the engine is to remain inoperative
for any appreciable length of time, Do not op-
erate more than one propeller feathering switch
at a time except in emergencies.
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e. Primer, - Thecylinder head primer (see inset )
has four positions corresponding to each of the four
engines and an ”OFF” position. The primer handle
is locked only in the “‘OFF’’ position, Tooperate, push
the handle down, turn the valve to the engine position
required and then withdraw the handle and pump the
charge to the cylinder head in the conventional manner.

IMPORTANT: Itshould be noted, however, that
pressure {from No, 3 fuel booster pump is on
the suction side of the primer and over priming
will result if the handle is left in the withdrawn
position. Therefore, each priming operation
must terminate with the handle returned to the
locked position,

1. Parking Brake. - The pull handle at the bottom
of the instrument panel will set the copilot's brake
metering valves when the foot pedals are depressed.
This utilizes the regular braking system, and there-
fore, hydraulic system pressure must be available
when the parking brake |s required for any length of
time. When necessary, set the parking brake handle
and pump the system pressure to at least 400 pounds
per square inch. This is the minimum pressure at
which full braking control is available.

WARNING: Donot set parking brake for a long
period of time if brake drums are hot.

g. Engine Fire Extinguisher.

(1) The selector valve on the auxiliary panel in
front of the copilot may be turned to any one of the
four engine positions, in order to direct the discharge
from the COg cylinder to the desired engine extin-
guisher ring.

(2) Two pull handles one on either side of the
selector valve, are provided to control the discharge
of the two COg cylinders located in the right wing gap
forward of the rear spar. Do not attempt to distrib-
ute the discharge from one bottle to more than one
engine, as the capacity of the singlebottle will not be
sufficient for effective use on either engine in that
case,

h. Emergency Bomb Release, - An emergency
bomb release handle is located at the pilot’s left. Pull-

ing the handle will result in immediate release of
bomb door latches, and continued pulling will result
in release of all bombs salvo the instant the doors
reach the full open position. The bomb bay fuel tanks
may also be dropped by the release handle.

1. Pilot’s Compartment Radio Controls,
(1) General.

tions

(a) All of the i may
be operated to some extent from the pilut s compart-
ment. Receiver and transmitter frequency selection
of this equipment may be controlled, with the excep-

T. 0. No, 01-20EF-1

tion of the liaison equipment which must have both its
transmitter and receiver frequencies set {rom the
radio operator’s position,

CAUTION: For normal operation of all com-
munications equipment, the crystal filter se-
lector switch should be set at “BOTH.” To
receive the radio range without possibility of
voice interference, set the selector switch to
“RANGE."" Toreceive voicewithout range in-
terference, set selector switch to “'VOICE."”" It
is impossible to recel\re voice when this switch
is set on “"RANGE

NOTE: The headset extension cord should be
plugged into the crystal filter selector control
box as illustrated, and not into the interphone
jackbox or the receiver control box.
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Dome Light Switch
Dome Light
Emergency Brake Handle

Command Receiver Control Unit

() G () (=

Loop Control Switch
Light Control Switch
Volume Control

O N o E RN -

Control Indicator Lamp
9 Band Selector Knob

10 Power Switch

Il Turning Crank

i12 Control Push Button

I3 Fluorescent Light

14 Clock

I5 Compass

|8 Compass Correction Card
17 Free Air Thermometer

18 Transmitting Key

18 Transmission Selector Switch

20 Transmitter Power Switch

21 Channel Selector Switch

22 A-B Channel Switch

23 Signal Selector Switch

24 Volume Control

25 Turning Crank

Figure 4 - Radio Controls, Ceiling, Pilot's Compartment
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IMPORTANT: When the throat microphone is
being used for either interphone or radio com-
munication, it must be adjusted so that its two
eircular elements are held snugly against each
side of the throat just above the ‘‘Adam’s-
apple!’ SPEAK SLOWLY, DISTINCTLY, AND
IN A NORMAL TONE OF VOICE, Shouting
will seriously distort the voice signal,

() A possible means of Hmiting noise level in
all radio equipment, caused byadverse conditions such
as rain, snow, ice, or sand, is to direct the radio op-
erator to proceed as follows:

1, Place the antenna change-over switch to

the fixed antenna position,

2. Release approximately 50 feet of the trail-
ing wire antenna.

3. Ground the trailing wire antenna post di-

rectly to the airplane structure (for instance, the
metal support for the transmitter tuning units).

CAUTION: Do not extend retractable rod an-
tenna at speeds greater than 240 mph,

(2) Interphone -36. - The inter-
phone jackbox has five selective positions marked on
the face of each box, as follows:

“COMP"": Reception is made through the radio
compass,

“‘LIAISON"": The pilot may transmit and receive
over the liaison set,

““COMMAND"": The pilot is able to transmit and
receive over the command set.

“INTER'': In this position the pilot may com-
municate with any other crew member who also has
his interphone jackbox switch at the “INTER'’ position,

“CALL": This is an emergency position which
enables any crew member to call all other members

T. O. No, 01-20EF-1

of the crew regardless of the position of their inter-
phone jackbox switches. This position will override
all other radio transmission and reception,

(3) Co Set SCR-2T4-N.

(a) General. - The command set is designed for
short range operation and is used for communicating
with nearby aircraft for tactical purposes and with
ground stations for navigational and traffic control
purposes,

{b) Receiving. - The interphone jackbox switch
(figure 42-8) must first be placed in the ““COMMAND""
position. The receiver control box (figure 4-4) is
divided into three identical sections, each section con-
trolling the particular receiver to which it is electri-
cally and mechanically connected. Receptionof a sig-
nal of a specific frequency as indicated on the dial is
accomplished by the use of the section of the receiver
control box which controls the particular receiver in-
volved, The desired receiver is turned on and off by
a switch (figure 4-23) located in the left forward
corner of the control box section used. This switch,
in addition to having an ““OFF’’ position, has two se-
lective positions marked ““CW'’ and “MCW,"" each of
which is an ON position and indicates the type of sig-
nal whichis to bereceived, The '‘A-B’' switch (figure
4-22) should be left in the “‘A’’ positionat all timesand
need not be turned off when the receivers are turned
off

NOTE: When tuning receiver for a definite
frequency, always turndial a little to each side
of the frequency calibration mark to find the
point where the signal is the strongest,

(¢} Transmitting,

1. Before transmitting, adjust radio receiver
to the same frequency as the station with which you
desire to talk, and listen in to be sure that the oper-
atbr is nut talking to someone else, If the station is

tr ting, take advantage of the opportunity to more

agcurately ‘set the airplane receiver on the assigned
frequency, and when the other operator is finished,
proceed with your transmission.

2. Throw the switch marked ‘‘OFF"-"‘ON"
(figure 4-20) on the transmitter control box to the
“ON’’ position, Select type of transmission desired
with switch marked ‘“TONE-CW-VOICE," (See fig-
ure 4-19) With the switch marked in the “VOICE"
position, the microphone from any interphone jackbox
switched to “‘COMMAND'’ position will be operative
and voice will be transmitted when the push-to-talk
button on the control wheel (see inset) is pressed.
With the switch turned to the ““CW'' position, a con-
tinuous wave, or unmodulated signal, will be trans-
mitted, and with the switch in the "'TONE" position,
a modulated tone signal is transmitted. Greatest ef-
fective range can be obtained on ‘‘CW."” Range is
most limited when operating on “VOICE,”
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e

) (1) (D) (D (D @)@ @)

| Oxypen Regulator (3 Voltmeter

2 Ammeter I4 Voltmeter Selector Switch
3 Panel Light |5 Emergency Bomb Release

4 Signal Light Switch 18 Master Battery Switches

5 Alarm Bell Switch I7 Position Lights Control

§ Ultra-Violet Spot Light I8 Pitot Heat Switch

7 Panel Light Switch |6 Rudder Pedal Adjustment Lever
8 Generator Switches 20 Landing Gear Warning Horn
9 Passing Light Switches Cut-off Switch

I0 Bomber Call Switch 21 Hydraulie Pump Switeh

i1 Inverter Selector Switches 22 Rudder Padal

12 Phone Call Switch 23 Control Column

Figure 5 - Pilot's Side Control Panel
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3. On both the “CW'" and “"TONE" positions,
the microphones are inoperative, and signalling by
code is accomplished by a key (figure 4-18) which is
located on the forward end of the transmitter control
box.

NOTE: Toreduce batterydrainand toincrease
dynamotor life, the *TONE-CW-VOICE” switch
should belefton “VOICE' unless continued use
on “CW" or “TONE"' is expected.

(4) Radio Compass SCR-268.

(a) Set the Interphone jackbox switch (figure
42-8) to the “‘COMP" position, if aural reception of
the radio compass receiver is desired. If only visual
indication is desired, the switch does not have to be
set in the “"COMP"" position,

() The radio compass equipment is designed
to perform the following functions:

1. Aural reception from the fixed antenna or
from the rotatable loop, For signal reception during
interference caused by precipitation static or prox-
imity of signals, the loop will prove superior,

2. Aural-null directional Indication of an in-

coming signal with the loop only in use,
3. Visual unidirectional Indication of an in-
coming signal,
(c) The receiving unit is turned on or off by a
switch (figure 4-10) on the face of the remote control

box, whigh, in addition to having an “OFF"’ position,
has thre8 other positions: “COMP,"” "ANT,” and
“LOOP.”

1, With the switch in the ““‘COMP"" position,
both the rotatable loopand the fixed antenna are Inuse,

2, In the position marked ““ANT'' only the
fixed antenna is In use,

3. With the switch turned to the ‘'LOOP" po-
sition, only the rotatable loop is in use,

{d) U the green Indicator on the faceof the con-
trol box (ligure 4-8) does not light, depress button
marked “‘CONTROL"’ (figure 4-12) to establish con-
trol of the set at this unit, Select frequency band de-
sired as indicated in kilocycles on the face of control
box and tune by use of the crank (figure 4-11) to the
desired frequency. The loop may be rotated to any
position as indicated on the radio compass azimuth
indicator (figure 37-3) by use of switch marked ““LOOP
L-R." (See figure 4-5.) This particular operation is
possible only when operating on “LOOP'" position of
the selector switch, During periods of sever precipi-
tation static, operate on ‘‘LOOP.” For best aural re-
ception, rotate the loop by means of the “LOOP L-R"
switch (figure 4-5)until a maximum signal is obtained.
Proper volume may be obtained by use of knob marked
“AUDIO,” (See figure 4-7.)

T. 0. No, 01-20EF-1

(5) Marker Beacon Equipment RC-43, - Since the
operation of the marker beacon equipment is fully
automatic, no manual operation is necessary. As the
ship passes over a fixed point from which a marker
beacon signal is being transmitted, the signal is picked
up by the recelver, causing the indicator (figure 37-11
to flash on, showing the pilot that he has passed over
a marker beacon, The marker beacon equipment is
simultaneously turned on when the radio compass is
put into operation. The position of the interphone
jackbox switch does nol affect the operation of the
marker beacon equipment.

(6) Liaison Set SCR-287,

{a) The liaison equipment is to be used for long
range communication. Limited control is avallable
to the pilot, The type of reception and transmission
desired must be forwarded to the radio operator, who
will in turn put the radio equipment in operating con-
dition.

) Bet the interphone jackbox switch (figure
42-8) to ““LIAISON’' position to receive or transmit
with the liaison equipment.

(¢} It is possible for all erew members to re-
ceive on this equipment, but only the pilot, copilot,
and radio operator may transmit,

(7) Radio SCR-535 (IFF), - The remote OFF-
ON switch (figure 37-4) for this equipment is located
on the top of the instrument panel hood, The two de-
stroyer push button switches (figure 37-2) are located
to the left of the OFF-ON switch. The destroyer
switches should be used only when it is contemplated
abandoning the airplane over unfriendly territory.
When both destroyer push buttons are pressed simul-
taneously, a detonator is set off in the receiver which
is located in the radio compartment, The explosion
of the detonator will destroy the receiver internally.
No damage should be done to either the airplane or
personnel at the time of destruction of the set, but
bodily contact with the receiver at the time of detona-
tion should be avoided.,

NOTE: Regeneration adjustment of the IFF
set must be made on the ground prior to flight
in order to insure correct operation of the
equipment.

(8) Radio Set SCR-578 (Emergency Transmit-

ter). - The portable emergency transmitter,

located in the aft end of the radio compartment on the

right side of the airplane, is intended for use in the

event of an emergency water landing, Detailed in-

structions will -be found in paragraph 10.a. of Appen-
dix II. (See figure 53-2,)

1. Identification Lights. - Two switches (figure
88-4) and a keying button (figure 38-7) on the central
control panel permit signalling with any combination
of the four lights,
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k. Instrument Fluorescent Lighting System,

(1) In those airplanes that are provided with this
type of lighting the pilot's and eopilot’s instruments
are lighted by means of three ultraviolet spot lights,
one mounted on each control column and one at the top
of the instrument panel in the center, A fourth spot
light and control switch (see inset) are provided on
the ceiling to provide illumination for the clock, com-
pass, and free air thermometer. Two types of illu-
mination are available for the instruments with this
type of spotlight: flood lighting with visible fluorescent
light, and ultraviolet (invisible) activation of the lu-
minous paint on the instrument dials, To use the flu-
orescent flood lighting feature, rotate the shutter to
the left until the visible light falls on the instrument
panel, Ultraviolet {llumination is obtained by rotating
the shutter in the oppositedirection approximately one-
quarter turn., This method of {llumination eliminates
objectionable window glare and reflections, since only
the luminous instruments are visible,

(2) The spot lights are controlled by switches,
two on the pilot’s, and one on the copilot's instru-
ment panel, Each switch is provided with a “START"’
position. To operate, hold the switch in the ‘“‘START"'
position for approximately two seconds. Releasing
the switch allows it to spring back to the “ON’’ posi-
tion,

1. Alarm Bell Control, - A toggle switch (figure
5-5) on the pilot’'s control panel operates three alarm
bells, One bell is located in the navigator’s compart-
ment under his table, one is in the radio compartment
above the radio operator’s table, and one is in the tail
wheel compartment inside the dorsal fin,

m. Phone Call, - A toggle switch {figure 5-12) on
the pilot’s control panel opogrgatnfaur ninbg:rrphme call
signal lamps, Three of them are located adjacent to
each of the alarm bells and the fourth is located in
the tail gunner’s compartment on the right side look-
ing aft.

n. gnmhgr-?ilut Call, - A toggle switch (figure
5-10) on the pilot’s control panel operates an amber
call on the bombardier's control panel, and a toggle
switch on the bombardier’s control panel operates an

amber call lamp on the instrument panel. (See figure
37-18.)
o, Landing Gear Warning Horn Reset, - A momen-

tary contact toggle switch on the pilot’s control panel
(figure 5-20) is provided to permit the silencing of the
landing gear warning horn when it is desired to con-
tinue in flight with one or more throttles closed. Oper-
ation of this switch, however, does not prevent repeti-
tion of the warning for subsequent closing of any throt-
tle while the landing gear is up. The switch is reset
when the throttles are opened,

p. Heating System Control. - The heating and venti-
lating system control (see inset}is located on the side
wall at the pilot's left. In the extreme forward posi-

T. 0. No. 01-20EF-1

tion, hot air from the system radiator is used to ven-
tilate the interior of the airplane, In the middle (ver-
tical) position, all hot air is bypassed overboard and
the airplane is ventilated with cold air. In the ex-
treme aft position, no ventilating air at all enters the
airplane interior., Intermediate positions of the lever
between hot and cold provide ventilation with a mix-
ture of hot and cold air, while intermediate positions
between cold and off provide diminishing ventilation
with cold air only.

NOTE: To provide proper heat distribution
throughout the airplane, the pilot's alr controls
beneath the instrument panel should be approx-
imately one-quarter open. Complete closure of
the pilot’s air supply is accomplished by pull-
ing the control knob rearward.

q. Vacuum Control, - The selector valve on
the side wall at the pilot’s left marked ““GYRO IN-
STRUMENTS'' permits alternate use of either vacuum
pump for the gyro instr The OF pres-
sure side of both is always available
for the surface de-icers, since it is not affected by
the position of this selecr.or vilve, The intake or suc-
tion side is connected either to the vacuum instru-
ments or to the surface de-icer system, depending
upon the position of the selector valve.
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SEAT A3EY

LT O RAIRE
A LOWER SEAT

AMMOR FLATE
SuPBCHT

WEUNT ABEY

SLAT SURRGAT

Figure 6 - Pilot's and Copilot's Seat
Adjustment Diagram

r. Carburetor Air Filter Controls, - The carburetor
air filter valves are operated by an electric motor in-
stalled in each assembly, Power to the motors is con-
trolled througha four-pole double-throw relay and one
double-throw toggle switch located on the instrument
panel forward of the copilot. In the ““CLOSED" posi-
tion, induction air bypasses the filters, while in the
““OPEN"’ position it is drawn through the filters, be-
fore entering the supercharger. Adjacent to the con-
trol switch are eight indicator lamps, When the valves
are completely open, permitting only filtered air to
enter the supercharger intake, four amber lamps are
lighted. The four green lamps are illuminated when
the control valves are fully closed, admitting only un-
filtered air to the supercha.rger i.nlake. Any lamp Ia]l-
ing toillumi i te that the corresp
valve has not completed its travel to the full open or
full closed position,

5.

5. De-icer Control, - The de-icer control valve
controls the surface de-icer system, Operation of
this valve to the "'ON"' position starts the distributor
motor by means of an integral switch and at the same
time connects pressure from both vacuum pumps, and
suction from one vacuum pump to thedistributor valve,
In the “OFF" position the distributor valve motor is
turned off, the pressure from the vacuum pumps is
exhausted oyerboard and the suction remains connected
to the distributor valve in order to keep the de-icer
boots inflated,

t. Anti-i ol, - The propeller anti-icer tog-
gle switch on the left side wall to the rear of the pilot
(figure 42-6) connects electric power to the two anti-
icer pumps through two rheostats on the floor panel
below it. The rheostats control the speed of the pump
motors and may be used to turn the motors off if de-
sired, Normally the rheostats should be left at a po-
sition corresponding to a predetermined rate of flow
and the pump motors turned on or off by means of the
toggle switch,

T. O. No, 01-20EF-1

u. Emergency Brake System Control, - Two emer-
gency brake handles (figure 4-3), one for each wheel,
are located in the roof of the compartment just aft of
the radio controls within easy reach of both pilot and
copilot, A downward pull on the handle applies hy-
draulic pressure from an auxiliary accumulator di-
rectly to the brake mechanism,

v. Seat Adjustment,

w., W Flaps. - An electric motor-driven retract-
ing mechanism operates the wing flaps through five
actuating screws on each flap. The motor mechanism
is located in the trailing edge of the left wing, and the
torque connection for the hand ecrank is mounted at
the forward end of the camera pit, The motor is con-
trolled electrically by a toggle switch on the central
control panel, (See figure 38-10.) The time required
to lower the flaps at 147 mph is between 15 and 30
seconds. The position of the flapsatall timesis shown
by the indicator (figure 38-7) on the copilot’s instru-
ment panel,

WARNING: In returning the flap control switch

from “DOWN'"’ to “OFF"’ precautions should be

taken to limit the toggle travel to the “OFF"
position, If the toggle switch is allowed to snap

to "OFF"" a worn switch may permit the toggle

to continue to the “*UP™" position, resulting in

immediate retraction of the flaps.

(See figure 6,)

x. Automatic Flight Control Equipment. - Auto-
matic flight control equipment switches are located
on the lower control panel on the front of the control
stand, Switches and dials for operation of the servo
units are provided. Six warning lights in front of the
pilot indicate synchronization of the servo units with
the control surfaces,

WARNING: Do not engage A.F.C.E. motors
until all “'telitale’’ lights are off,

¥. Cowl Flaps. - A bank of four valves on the cen-
tral control panel provides control for the hydrau-
lically-operated cowl flaps. Each valve controls an
actuating cylinder in the corresponding nacelle and is
marked to indicate operation for opening or closing
the flaps, Stops are provided within the cylinder so
that the valve may be turned to 'OPEN’’ or “CLOSE"
and left there temporarily, but it is quite essential to
turn the valve to ““LOCKED’’ when the desired posi-
tion of the flaps is reached, even though the full tray-
el is required. Slight “cracking’’ of the control valve
will result in relatively slow travel of the flaps when
close adjustment is desired.
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z. Oil Dilution, - Four momentary contact toggle
switches on the side of the auxiliary panel in front of
the copilot provide for oil dilution. Each switch oper-
ates a solenoid valve on the fire wall in the corre-
sponding nacelle, which will direct fuel from the car-
buretor to the engine oil in line, It is obvious that in
order to provide easier cold weather starting, this
function must be performed AFTER an engine run im-
mediately prior to shutting it off.

NOTE: Do not dilute oil over four minutes.

COLD WEATHER DILUTION: When operating
in cold climates, the propeller control will be
moved from extreme increase to extreme de-
crease rpm slowly several times during the
period of oil dilution. This operation will per-
mit the filling of the propeller dome with di-
luted oil and will prevent sluggish response of
the propeller when starting the engine the next
time. The supercharger controls should be
operated continuously to dite the flow of
diluted oil to the regulators, With warm oil in
the engine, the minimum time for operating the
regulator control from the low boost tothe high
boost position, should befive seconds. I the oil
is somewhat cooler than normal engine tem-
peratures, this time should be extended to 15
seconds.,

aa, Fuel Boost Controls. - The fuel boost pumps
at each of the four engine fuel tanks are operated by
means of four toggle switches on the central control
panel, The operation of these pumps provides fuel
pressure at the carburetor for starting, primes the
engine fuel pumps, and also supplies pressure for
priming the engines prior to starting.

ab, Fuel Shut-off Valve Switches. - The solenoid
vialves in the fuel feed lines near the booster pump at
each engine tank are operated by means of four toggle
switches. These valves are normally open and permit
free flow of fuel except when energized by means of
the toggle switches. Their purpose is to permit im-
mediate shut-off of fuel at the tank when necessary.
Fallure of electrical power causes valves to''OPEN"
position so that fuel will flow,

ac, Oxygen System Filler and Relief Valves. - The
filler and relief valves for the main oxygen system
are located on the left-hand side of the airplane im-
mediately above the forward entrance hatch.

ad, Bleeding the Brake System. - Bleeding air
from the brake system is aut tically lished
by several slow applications and complete releases
of pressure through the brake metering valves, Dis-
placed air from the brake lines will rise into the sup-
ply tank which is vented to the atmosphere,

ae, Supercharger Regulator. - The supercharger
regulators are operated by engine oil pressure. Oil

- 1=
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dilution serves the purpose of less delay in the prop-
er functioning of the regulators as well as an easier
engine start. During the engine oil dilution period the
supercharger controls should be operated continuous-
ly to expedite the flow of diluted oil to the regulators,
With warm oil in the engine the minimum time for
operating the regulator control from the low boost to
the high boost position should be five seconds. If the
oil is somewhat cooler than normal engine temper-
atures, this time should be extended to 15 seconds,

af, Fuel Indicator. - A liquidometer indicator (fig-
ure 38-5) is located on the right-hand side of the cen-
tral control panel for determining the available fuel
supply. A six-position switch (figure 38-13) directly
below the indicating dial, closes the electrical circuit
to any one of the six regularly installed fuel tanks,
Only the quantity in that tank is shown. The bomb bay
tanks are not included. A warning light (figure 38-4)
over the dial provides visual indication of a danger-
ously low fuel supply in the tank to which the indicator
is turned, This light may be tested by an adjacent
switch provided for that purpose.

ag. Suit Heater Outlets. - The heat output of each
suit is controlled by a rheostit in the receptacle box.

ah. Use of Oxygen,
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2o... [5p

USE Oxygen Above 10,000

Feet on All Flights i [F
USE Oxygen from the Ground 1 ‘ P “
Up, at Night, or on Rapid bl
Ascents to High Altitude

o it
Breathe Normally I “ t ll I I I ':l II t I ‘Y
ADJUST Your Mask Carefully ) U i ] S

and Eliminate Leaks Be-
fore Take-Off

BE Thoroughly Conversant
with Your Oxygen Equip-
ment and Reasons for its
Use

REPORT Faulty Function of
Oxygen Equipment Promptly
and Insure Correction

CHECK Your Oxygen Equip-
ment Freauently During
Flight

Do mor...

00 NOT Fail to Check All
Oxygen Equipment Before
Take-0ff

DO NOT Fail to Insure Full
Cylinder Pressure and an
Adequate SUery Oxygen
for Your Miss

Do IOT Fall to Use Your
Own Fitted Mask and Mec-
essary Connecting Tubing

DO NOT Leave Your Walk-
Around Baji-Out Oxygen
Bottles in Your Locker.
You May Nesd Them

DO NOT Waste Your Oxygen
Supply by Excessive and
Needlessiy High Flows

DO NOT Take Liberties at
High Altitude by Walking
About the Aircraft With-
out Portable Oxygen Bot-
tles, or by Not Turning
on the Oxygen Supply in
Time
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al. Load Adjuster.

(1) Application of Load Adjuster. - Aload adjuster
and carrying case for the model B-17F airplane will
be found located on a mounting hook adjacent to the
data case, Pick up the instrument and ascertain that
the serial number for airplane being loaded is identi-

cal with the serial number inscribed on the carrying
case identification card (view A).

stamped on every load adjuster indicates that
the instrument may be used for balance calcu-
lations on any AAF airplane of that particular
model, However, the index figure entered on
the carrying case identification card is correct
only for the specific airplane serial number
printed directly above, and represents the bal-
ance moment of only that one individual basie
airplane.

-12.
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(2) Operating Instructions.

() The following sample loading problem Is itemized in detail, and
complete instructions, with supporting illustrations, are published to furnish
the Service with complete instructions on loading aircraft above and beyond
the basic airplane (including personal items and all items commonly referred
to as ‘‘expendable’’ items) are to be taken intoconsiderationfor eachand every
loading problem, and their balance moments must be added with the load ad-
juster on the compartment scales where they are to be located,

Gasoline (1732 U.S. gal)

Nose Compartment
Bomhl.rdlerl

Ammunition (800 rd .30 cal)

Pilot's Compartment
Pilot and Copilot (200 Ib ea)
‘ompartment)
Upper Turret Compartment
Aerial Engineer
Ammunition (1000 rd .50 cal)

_Bombs
Radio Compartment

Kmmantion @
munition (2 boxes stowed)
Special Equipment
Ball Turret
Gunner
‘Ammunition
Side Gun Compartment
Gunner
Ammunition (1000 rd .50 cal)
Door Compartment (Special Equipment)
Tail Gun Compartment
Gunner
Ammunition (610 rd .50 cal)

GROSS WEIGHT
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2. Tofind: If the load distribution brings the airplane balance within
permissible cg limits as indicated onthe load adjuster “'Loading Range'’ scale,

VIEW B a, Set indicator hairline on basic airplane index 22.4 (obtained from
identification card on load adjuster carrying case) and move slide to zero
mark on the ‘‘OIL"’ scale as illustrated in view B,

LOAD (3 RDITIFEM
e S
e cosct it a1 L0

ey
5 CRTEARAL_Bow

VIEW C Move indicator until the hairline is over 150 on the “U.S, GALS’’ scale, This
adds the balance moment of 150 gallons of oil as loaded in the airplane’s oil
tanks, and moves the index to 14.9 as shown in view C.

g e
b vl
ot Crkme O a3 5

e
e

X
W hes

VIEW D b. Set slide to the zero mark on the "GASOLINE’' scale as shown in
view D,

o r—
oADING RANGE a0k (P wbIusrER
Tpmgee Tl o
e 3
|

VIEW E Move indicator until the hairline is over 1732 on the ““U.S. GALS"' scale. This
adds the balance moment of 1732 gallons of gasoline as loaded in the airplane’s
tanks and moves the index to 28,5 as illustrated in view E.

RESTRICTED
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LOADINE RANGE
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VIEW F ¢, Setslide tothe compartment zero line (‘STATION LOADS)as il-
lustrated in view F.

LOBD (P RoJUsTER

VIEW G Move indicator until the hairline is over 500 on the ‘NOSE’’ compartment
scale, This adds the balance moment of two men, ammunition and data as
loaded in the nose compartment, and moves the index to 18.6 as shown in
view G.

VIEW | Move indicator until the hairline is over 450 on the “'PILOTS’’ scale. This
adds the balance moment of the two pilots and baggage below the pilot’s com-
partment and moves the index to 14,2 as illustrated in view I

VIEW J e. Set slide to the compartment zero line as illustrated in view J.
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Move indicator until the hairline is over 530 on the ‘“TOP TURRET'' scale.
This adds the balance moment of one man and 1000 rounds of .50 caliber am-
munition in the top turret and moves the index to 10.8 as illustrated in view K.

Y [ ®-\TEaB-17F —
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VIEW L {. Set the slide to the compartment zero line as shown in view L.
. oune nanee [ enr T
Fa ok g E o
E e e = T e e W e s e R R ten moes
e Qe e e o et et co- BESElamI- s sam
ey ) o " St *‘* S s seers mtarns ne cnaan o ety reweron mend
7 TS T s 5 z e

Move indicator until the hairline is over 5000 on the ‘‘BOMB BAY'" scale,
This adds the balance moment of the load in the bomb bay and moves the index
to 8.5 as shown in view M.

LOAD ADASSTER WDEX

g BABE WL ide s - st )
0w

e )

ors
B L

a1 pams >
v Loabea ben et Lt 0t et 2 L
e e S

&

Move indicator until the hairline is over 700 on the "RADIO’’ scale. Thisadds
the balance moment of one man, one box of ,50 caliber ammunition stowed, and
150 pounds of special equipment in the radio compartment and moves the in-

dex to 15,5 as shown in view O.

- 16 -
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VIEW Q Move indicator until the hairline is over 530 on the “BALL TURRET" scale.
This adds the balance moment of one man and 1000 rounds of .50 caliber am-
munition in the ball turret and moves the index to 24,8 as {llustrated in view Q.

VIEN § Move indicator until the hairline is over 530 on the “SIDE GUN’’ scale. This
adds the balance moment of the gunner and 1000 rounds of .50 caliber ammu-
nition and moves the index to 38.6 as illustrated in view 8.

ena e e
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VIEW T j. Set slide to the compartment zero line as shown in view T.
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Move indicator until hairline is over 330 on the "DOOR’’ scale, This adds the
balance moment of the special equipment loaded opposite the main entrance
door and moves the airplane index to 50.2 as illustrated in view U.
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Move indicator until hairline is over 400 on the ““TAIL" scale. This adds the
balance moment of one man and 610 rounds of .50 caliber ammunition in the
tail gun compartment, and completes the calculation of the balance moments
of all items as initially loaded in the airplane. It has moved the airplane in-
dex to 73.1 as shown in view W,

(1) Adding the weights of all items loaded (paragraph 1.c. of this
section), shows the gross load of the airplane well within allowable limits, and,
as far as weight alone is concerned, the airplane may be flown, However, the
load adjuster indicator hairline is located in the red portionof the loading range
which ABSOLUTELY PROHIBITS any attempt to fly the airplane because of a
dangerous tail heavy condition.

(2) This “‘out of balance'’ condition may be corrected by shifting
some of the load or a member of the crew from an aft position to a forward
position in the airplane, the amount of change required being predetermined
by a ““trial shift’’ of the load on the load adjuster. It will be noted that it is
prohibited to take off with any crew member in the ball turret. In this sam-
ple case, shifting the ball turret gunner from his ball turret position to the
nose compartment will bring the airplane balance within allowable cg limits,
This is determined as outlined in the next paragraph.

- 18 -
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(3) With the indicator hairline remaining on the last index (73.1),
move the slide until ““BALL TURRET’’ of the ‘“CREW CHANGE - ONE MAN -
200 POUNDS'' scale is under the indicator hairline as illustrated in view X,

 Fedeientia |
vl mhe sed

VIEW Y

worx

Move the indicator until its hairline is over ‘‘NOSE’’ of the crew change scale,
This changes the balance moment of one man (200 pounds) from the ball tur-
ret to the nose compartment and moves the index to 65.6 as shown in view Y,

T peiTE olm-iTE .

Y e it s gras e raoe Case
S O TE—T ST S o
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T

m, Theairplaneis now within permissible cg limits although the in-
dicator hairline is still in the yellow portion of the “LOADING RANGE'’ scale,
The pilot will notice a slight tail heaviness when the indicator hairline is in
this yellow portion, but it may be corrected with tab adjustment, and is satis-
factory for flight. More perfect balance could still be obtained by moving an
additional member of the crew forward,

CAUTION: Do NOT shift or dispose of any load without first
predetermining (by use of the load adjuster) that the balance
will remain within limits after the change is made.

aj. Hydraulic Pump Control. - In most airplanes, power is supplied to the
automatic pressure switch REGARDLESS OF THE POSITION OF THE HY-
DRAULIC PUMP SWITCH on the pilot's control panel. In case the automatic
pressure switch fails to function, pressure may be restored by holding the
hydraulic pump switch in the ““MANUAL" position. In other airplanes the
hydraulic pump motor ““ON-OFF"’ switch on the pilot’s control panel must be
in the “‘ON’’ position to maintain hydraulic pressure automatically,

WARNING: To prevent loss of fluid should leakage occur in the
hydraulic system, the pump motor must be stopped. The rec-
commended procedure is the removal of the 15 ampere hydrau-
lic pump switch fuse in the station 4 fuse panel, or the discon-
nection of the electrical receptacle at the pressure switch.

-19 -
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Hydraulic Lines
Drains

—oCODNGoEwN -

Manual Shut-0ff Yalve
Selective Check Valve
Electric Motor Driven Pump
Pressure Motor Driven Pump
Rejief Yalve

Filter

Accumulator Service Yalve
Test Connection

Check Yalve

Accumulator

Hydraulic Supply Tank

Emergency Accumulator
Draw Cock

Shuttle Yalve

To Whee| Brakes
Return Boost Valve
Pressure Gage

Brake Metering Valve
Pressure Warning
Switch

Hand Pump

Emergency Metering Yalves

FPigure 7 - Hydraulic System Diagram
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~ 0il Lines
L Propelier Feather Lines
4 % e 0§11 Dilution Lines
R N s ¥ENt & Drain Lines

Prope!ler Feathering Pump
Drain Yalve

0i| Temperature Reguiator
Oil Dilution Valve

Oil Tank

Figure 8 - Oil System Diagram
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Tank Capacities

e Fue| Feed Lines
....... Vent Lines
Drain & Overflow Lines
..—_..Pressure Balance Lines
Vapor Removal Lines
Primer Lines

Tanks Gal. Each U.s. Imp.
Mo. ! &4 426 U.S5. (354 Imp.) 850 708
No.24&3 213 U.S. (177 Imp.) 426 354
Feeders 212 U,S. (176 Imp.)  u2W 352
Total (Overload) 1700 1414
Bomb Bay 410 U.S.(3u2 Imp.) 820 684
Total (Spacial) 2520 2088
I Pilot's Central Control Panel 10 Fuel Shut-O0ff Valve
2 Primer Control Il Mo. | Engine Fuel Tank
3 Fuel Transfer Selector Valve |12 Booster Pump
4 Carburetor 13 Feeder Tank
5 Restriction Fitting 14 Tank Drain Valve
@ Fuel Pressure Transmitter 15 MNo. 2 Engine Tank
7 0il Dilution Valve 18 Transfer Pump
8 Fuel Pump 17 Bomb Bay Tank
g Fuel Strainer |8 MNo. 3 Engine Tank

19 MNo. 4 Engine Tank

Figure 9 - Fuel System Diagram
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TO BLFROSTER

TO DOMBIRS VENT

w—an—wmm Glycol System
———=——nHeating & Ventilating System Ducts

| Bombardier's Window |0 Bombardier's Air & Defroster Control

2 Bombardier's Compartment Grill Il Pumps

3 Bombardier's Compartment Vent 12 Heaters

4 Pilot's Air Control 13 Filter

5 Pilot's Defroster and Control 14 Tank

8 Copilot's Air Control |6 Radiator

7 MNavigator's Air Control and Outlet 16 Pilot's Ventilating Duct

8 Bombardier's Window Defrostar |7 Radio Compartment Air Outlet & Controls
9 Bombardier's Air Duct I8 Side Gun Compartment Heating Duct

Figure 10 - Heating and Ventilating System Diagram
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Overboard

To Aft Compartment
3 Cabin Heat Control
Handle

-
~NowmE

Figure 11 - Hesting Control
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To Cabin
Alr Inlet
Radiator
To Glycol System

System Diagram
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| Glycol Tank :&T;sr HEAT DISTRIBU -
Z Intercocler Air Inlet /\"U Hephe et
3 Carburetor Air Inlet v o S | oeen

4 Relief Valve u

5 Pump

6 Filter

7 Boilers

WHEN CONTAOL HANDLE
CONTROL SETTING i VANE POSITIONS CONDITION TORTSHY AL MY Iome
i 4 - * 1. FULL OUTPUT OF WEATING SYSTEM

ENTERS CABIN.

2.COLD AIR INLET CLOSED,

3. HOT AR CORCULATION IN CABIN.

W1 FULL OUTPUT OF MEATING SYSTEM
SPILLS OVERBOARD.

2. FULL YOLUME OF COLD AIR ENTERS
CABIN.

3 COLD AR CIRCULATION IN CABIN.

POBMIONS WiTHm Thrs [
SEGMENT CONTROL * 1 FULL DUTPUT OF MEATING SYSTEM

FLOW OF COLD MR o3
L SPILLS OVERBOARD.

2.00LD AIR INLET CLOSED.

3. N0 CIRCULATION IN CABIN.

W THE GLYCOL SYSTIEM CPERATES CONTINUOUSLY REGAADLESS OF THE POSITION OF MEATING CONTROLS. Tl FLOW OF HOT AIR MUST THEREFORE BE LN-RESTMCTED TO PRE-
VENT CAMASE TO THE GLYCOL SYSTEM.
CAUTICH: WEATWG CONTROLS WUST BE N “OFF POSITION AT ENGINE START. SEE TEXT 8 REPLENSSING DIAGRAM FOR ACCEFTABLL MIXTURES FOR THE GLYGOL SYSTEM,

(71 Heating & Ventilating System Ducts
mummmm Glycol System Lines
————= Vent

Figure 12 - Heating System Operation Diagram
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(TR

I g SO 508

At PROTICTS PILGTS
e s

Figure 14

Angles of Armor Protection

Pilot's Compartment

- .

i
|
i
i
|
|
1
Lmﬂ i
T S ——

| Perforsted Ring
1 Telw
1 oy Crlinder

Figure 15 - Engine Fire Extinguisher System Diagram
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B Anti-icer Fluld Lines
s Yent Line
socooooc Electrical Connections Hiring

| Fuse Panel 6 Pilot's Switch Panel
2 Fluid Tank 7 Pilot's Rheostat

3 Drain Controls

4 Shut-0ff Valve 8 Slinger Ring

5 Pump 9 Valve

Figure 16 - Propeller Anti-Icer System Disgram
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e Suction Lines
Pressure Lines
Drains

s Yents

1 0il Separator g Test Plug

2 Rotary Distributing Valve 10 De-icer Control Valve Switch
3 Shut-off Valve Il De-icer Control Valve

4 Filight Indicator 12 Selector Yalve

5 To Driftmeter 13 Check Yalve

8 Manifold |4 Pressure Relief Valve

7 Suction Gage 16 Vacuum Pump

8 De-icer Pressure Gage |8 Suction Relief Valve

Figure 18 - Vacuum and De-Icer System Diagram
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Liaison Receiver

SCR-5356 Control Unit

Command Set Transmitters

Command Set Receivers (3)

Radio Altimeter Receiver

Radio Altimeter Transmitter
Liaison Transmitter Tuning Units
Liaison Antenna Tuning Unit
I.F.F. Radio Set-SCR-535

(Aft Side of Bulkhead)

Liaison Transmitter

Tail Gunners Interphone Jack Box

- DO-NoMEWN—

Figure 19 - C

i Command Equipment ([SCR-274M)
Interphone " RC-36)
Liaison 7 SCR-287)
Radio Compass Equip. SCR-269)
Marker Beacon " RC-43)
Radlo Altimeter sscn.sn
1.F.F. (5CR-535
Fai
g \_“..,
e ]
12 Marker Beacon Receiver
13 Bombardier's Interphone Jack Box
14 Radio Compass Receiver
I5 MNavigator's Interphone
Jack Box
16 Copilot's Interphone Jack Box
17 Filot's Interphone Jack Box
18 Upper Turret Cperator's Interphone
Jack Box
19 Auxiliary Crew's Interphone Jack Box
20 PRadio Operator's Interphone Jack Box
21 Side Gunner's Interphone Jack Box
22 Trailing Antenna Reel
ication Equi t Diagram
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e Mileron Trim Tab Control Line S

-
v — RUddEr T b L = S v '_-‘ H
~ Elevator " L " x | ~;‘:\ iy

I Aileron Trim Tab Control Knob
2 Elevator " " " Kheel
3 Rudder ol b -

Figure 21 - Trim Tab Control System Diagram
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Figure 24 - Cowl Flap Control System Diagram
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CO-PULOT APPLIES BRAKES

W ORDER TO SIMPLIFY THE BRAME
SYSTEM, IT HAS BEEN DESIGNED W SUCH
MANNER THAT PRESSURE TO THE BRAKES
IS APPLIED ONLY THAU THE PILOTS METER-
ING VALVES, AND OWL 1§ RETURNED TO THE
TAMK THRU THE CO-PILOTS METERMNG
WALVES. THUS WHEN THE CO-PRLOT DE-

M
-

- R

TO MORMAL v
ShAE AL

idebles, v

J

T. O. No. 01-20EF-1

EMERSENCY 4

METERNG Ml
VALVE

]
e

]

1

1

SHUTTLE o Bl i

EMERGENCY BRAKES RELEASED

EMERGENCY BRAKE OPERATION

FOR THE ¥
BRAKES 15 SUPPLIED FROM THE AUXILI-
ARY ACCUMULATOR AND PASSES THAU
THE EMERGENGCY METERING VALVES TO
THE SMUTTLE WALVES THE SHUTTLE
VALVES PERMIT PRESSURE TO BE AP-

PLED TO THE BRAKES FROM THE EMERGEN-
CY HYDRAULIC LINE WSTEAD OF THE MORMAL
HYDRAULIC LIME. WHEN BRAKES ARE RE-

LEASED, 00 RETURNS THRU THE EMERG-
ENCY BRAKE LIMES ANMD THE METERMNG

WALVES TO THE SUPPLY TAMX.

Prassure Line
Return Line

Figure 25 - Brake Operation Diagram
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Figure 28 - Propeller Pitch Control System Diagram
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Figure 29 - Mixture Control System Diagram
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Figure 30 - Throttle Control System Diagram
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----- Elsctrical Control 3ystem
————  Manual Comtrol System

Solenoid witches
Handcrank and Extension
Flap Motor

Position Transmitter

Flap Position Indicator
Flap Contrel Switch
Central Control Panel
Handcrank Conmection

& - N -
-~

Figure 32 - Wing Flap Cou.tul System Diagram
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SECTION 11

PILOT'S COMPARTMENT INSTRUCTIONS

1. Before Entering the Pilot's Compartment.

Check and sign form F, the Weight and Balance
Clearance, prepared by the ground loading personnel.
This may be rapidly and accurately accomplished by
using a load adjuster, Instructions and sample load-
ing problem are published in paragraph 4, of section 1
as condensed instructions for the information and
guidance of all personnel using a load adjuster to de-
termine change in balance from the basic airplane to
the loaded airplane as flown, and to insure that the
weight distribution of all items loaded above and be-
yond the basic airplane weight and balance will not
produce a weight and balance condition beyond per-
missgible limits,

2. On Entering the Pilot's Compartment.
a, Special Check for Night Flying,
(1) Master battery switches (figure 5-16) “ON.”

n

O,

Figure 36

Pillot's
Instrument
Panel

AC Yoltmetar

Emargancy 011 Pressura
Warning Lamp

Hydraullc Oil Pressure
Gage

0il Pressure Warning Lamp
Bomb Release Warning Lamp
Suction Gage

Pilot Director Indicator
Altimatar Correction Card
Alleron Locking Pin
Ultra-Yiolet Spotlight
Controls

Il Static Pressure Selector
Yalve

L

W

COoOD~mo s

7@?5@ o)

(2) Turn control panel lights (figure 39-7) "ON.”

(3) Turn side control panel lights (figure 5-5)
“ONL

(4) Test operate the instrument panel lights,

(5) Test operate the landing lights. (See figure
38-8.)

WARNING: Do not permit lights to burn more
than five seconds during test,

(6) Test operate the identification lights.
figure 39-4.)

(See

(7) Test operate the passing lights. (See figure
5-9.)

(8) Test operate the position lights. (See figure
Be
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13 Turn Indicator

|4 Propeller 3 &4 Feathering Button
I5 Bank & Turn Indicator

I6 Flight Indicator

|7 Rate of Climb Indicator

168 Bomber Call Lamp

7 Panel Light 19 Landing Gear Warning Lamp

g = Switch 20 Tail Wheel Lock Warning Lamp
g Altimeter 21 Manifold Pressure Gage for Eng.| &2
10 Propel ler | &2 Feathering Buttons 22 Tachometers

|| Marker Beacon Indicator Lamp 23 Manifold Pressure Gage for

12 Air Speed Indicator Engines 3 & 4

| Panel Light

2 5.C.R. 535 Destruction Switches
3 Radio Compass Indicator

4 5.C.R. 53% Remote Control Switch
5 Windshield Defroster Control

B Ultra Violst Spot Light

Figure 37 - Pilot’s and Copilot's Instrument Panel
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b, Check for All Flights,

PILOY

(1) Emergency ignition switch (figure 39-11) “ON.”

T. 0. No, 01-20EF-1

CORILOT

(2) Check each battery switch (figure 5-18) sep-

arately with either inverter on.

(3) Master battery switches (figure 5-16) “ON."

{3) Turn hydraulic pump switch “ON."”" 1f it is
momentary ‘“AUTO-MANUAL" type, it should
remain in ““AUTO" unless the pump fails to
operate,

(4) Landing gear control switch (figure 38-8) in
neutral,

(5) Flap control switch (figure 39-10) in neutral,

(6

Have copilot set parking brake.

(6) Set parking brake (figure 38-15) at command
of pilot,

(7) Ascertain free movement of flight control
column (figure 40-8), wheel and rudder ped-
als to the extremities of their operating
ranges,

3, Starting the Engines.

a,

If the engines have stood for over two hours,
have the propellers turned over three complete
revolutions by hand, Be sure ignition switches
(figure 39-1) are “OFF,"

. Order aerial engineer to open manual shut-off

valve and set selective check valve (figure 66) to
YSERVICING'' position.

Check hydraulic pressure, both accumulators
(600-800 pounds per square inch). Order top
gunner to close manual shut-off valve, Set se-
lective check valve to “NORMAL"’ position.,

Cabin heat control (figure 42-10) in “OFF”
position,

. Opencowl ﬂaysa.n:l return valves (figure 39-12)

to “LOCKED’' position,

Move turbo controls (figure 40-2) to “OFF."”

Fuel transfer valves (figure T70-2) and pump
switch (figure 70-1) should be “OFF,”” Have
aerial engineer check them,

Open all fuel shut-off valves, (See figure 39-3)

Set fire extinguisher selector wvalve (figure
38-16) to engine being started, Auxiliaryexter-
nal extinguishers should be available nearby,

Crack throttles (approximately 1000 rpm).

. Move intercooler controls (figure 44-8) to

“coLD.”

Direct copilot to upen carburetor air filters,

Open carburetor air filters (figure 38-10) when
directed by pilot,

Set propeller controls (figure 40- 3) for high rpm,

Move mixture controls (figure 40-T) to ““EN-
GINE OFF."”
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| Fuel Pressure Gages Il Carburetor Alr Cleaner Warning
2 0I1 Pressure Gages Lamps

3 Free Air Thermometar 12 Ultra-Yiolet Spot Light Control
4 Fuel Supply Warning Lamp I3 Fuel Tank Selector Yalve

5 Liquidometer Indicator I¥ Fire Extinguisher Discharge

6 0il Dilution Switches Handle

7 Flap Position Indicator 15 Parking Brake Locking Handle

8 Cylinder Head Temp.Gages 16 Engine Fire Extinguisher

8 0il Temperature Gages Selector Valve

10 Carburetor Alr Cleaner Switch 17 Engine Starting Switches

Figure 38 - Copilot's Instrument & Auxiliary Panels
- 51 - RESTRICTED



RESTRICTED T. O. No. 01-20EF-1

PlLOT

i. Turn switch for engine affected (figure 39-1) to
“BOTH.“

1.

COPILOT

Set primer (figure 44-10) to “OFF" position.

k.

Start No, 3 fuel booster pump for primer pres-
sure, It should be six - eight pounds per square
inch.

1.

Start fuel booster pump for engine alfected,

m. Direct copilot to start engines. Recommended
starting order is 1-2-3-4,

m, When directed by pilot, move starter switch

(figure 38-17)of engine affected (recommended
starting order is 1-2-3-4) to “START" posi-
tion and hold for approximately 30 seconds,

n.

While starter switch is in “START" position,
unlock primer (figure 44-10), set to engine af-
fected, and expell air from line by pumping un-
til a solid charge of fuel is obtained.

2.

When directed by pilot, move starter switch to
““MESH" position,

p. When the engine fires, move the mixture con- p. When the starter is meshed, prime with quick
trol (figure 40-7) to ““AUTOMATIC RICH."” strokes (to atomize the primer charge) until the
engine fires,
CAUTION: Donotadvance the throttlesas lean
mixture and backfire hazard will result.
g. Iinecessary to prevent engine from quitting due

to lack of fuel, pump primer with several slow
strokes.

CAUTION: Return primer (figure 44-10) to
“OFF" position,

I.

Shut off booster pump if fuel pressure from en-
gine pump remains steady.

If engine stops, return mixture control to “'EN-
GINE OFF'' immediately, cut ignition switch
and repeat the starting procedure,

t. If no ofl pressure is indicated within one-half
minute after starting, direct copilot to stop en-
gine with mixture control, Cut ignition and in-
vestigate,

After engine starts, check for indication of oil
pressure, Notify pilot if no pressure is indicated
within one-half minute. Move mixture control
to “ENGINE OFF'' when directed by pilot.

u. In case of fire in a nacelle, run up the engine
in an attempt to blow out the fire. I this fails,
direct copilot to stop the engine.

When directed by pilot, stop engine by moving
mixture control {figure 40-7) to “ENGINE OFF."

v. Close cowl flaps if the fire is in nacelle 1 or 2.

Close cowl flaps if the fire is in nacelle 3 or 4.

w, If fire isnot smothered by closing the cowl flaps,
close fuel shut-off valve (figure 39-3), stop
booster pump, and direct copilot to pull fire
extinguisher, both charges if necessary.

NOTE: If engine accessory cowling is not in-
stalled, it is unlikely that the fire can be ex-
tinguished by the COg system. External fire
extinguishers must therefore be used,

=63

Pull fire extinguisher charges at command from
pilot,
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fanition Switches

Fuel Boost Pump Switches

Fuel Shut-off Valve Switches
Identification Lights Switches
Panel Light Switch

Fluorescent Lamps Switch

\v = ez

Ium" wren 'lm.-\t: |

7 Identification Lights Keying Switch
g:"_l.n_qding Bear Control Switch

9 Landing Lights Switches

10° Uinq Flaps Control Switch

11/ Emergency lgnition Switch

12 Cowl Flap Control Valves

Figure 39 - Pilot's Central Control Panel
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PILOT

x. Before resuming operations after fire, be sure
that COy cylinders are replaced.

T. O. No. 01-20EF-1

COPILOT

4, Engine Warm-up.

A, When oil temperature begins to rise and ofl
pressure is 50 pounds per square inch, open
throttles to 1000-1250 rpm,

#, Notify pilot when oil temperature begins to rise
and oil pressure is 50 pounds per square inch.

b. When engines are thoroughly warmed, the rpm
may be increased for instrument check.

CAUTION: 2500 rpm must not be maintained
for more than one-half minute and the follow-
ing values must not be exceeded:

Fuel Pressure 16 Ib/sq in.
0il Pressure 80 Ib/sq in,
Oil Temperature 880C (190.4°F)
Cylinder Temp. 205°C (401°F)

b. Notify pilot when maximum temperature and
pressure values are reached.

5. Emergency Take-off.

a, U the airplane has been on the ‘‘alert,’”” the engines will have been
started, and will be warm and ready for take-off by the time the flight crew
gets within the airplane. The pilot will proceed with a routine take-off, being

careful not to d 46 inch

Hald

Hg

pressure,

b. If an emergency take-off is necessary with cold engines, due to the
lack of a ground crew, the following procedure should be followed:

(1) Start engines, using oil dilution as soon as engines fire in order
to get minimum oil pressure of 70 pounds per square inch,

(2) Fuel pressure should be at least 12 pounds per square inch.

(3) Set wing flaps for take-off, leave cowl flaps less than one-third open

to expedite warm-up.
manifold pressure.

Proceed with take-off, Do not exceed 46 inches Hg

Engine and Accessories Ground Test.
PRLOY

a, Direct gunner to secure lower turret with guns
pointing rearward,

COPILOYT

a. See that all doors and hatches are closed,

b, Set altimeter,

b. Hydraulic pressure should be 600 to 800 pounds
per square inch on each gage,

¢. Turn on master ignition switch (figure3s-11),
battery switches ({igure 5-16), and the hydrau-
lic switch (figure 5-21). (AUTO-MANUAL"
type in ““AUTO"" position.)

¢. Warning and indicator lights should be:

Tail wheel unlocked - On (red)

Landing gear - On (green)

Hydraulic pressure: Service - Off.
Emergency - Off.,

Vacuum - Off.

i

A.F.C.E, switches (figure 41-1) must be off,

d. Check all fuel gquantities,

e, Set propeller controls for high rpm and lock,

- 54

e. Setintercooler controls (figure 44-9) to *'COLD"'
unless icing conditions exist.
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Turbo & Mixture Controls Lock

| Throttie Control Lock
Turbo Suparchargar Controls Throttles
Mixture Controls

IFlight Control Column

Fropeller Controis

E w n
@ =~ o o

Propsller Control Lock

Figure 40 - Power Plant Controls
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PILOY

Flight controls unlocked, Move them to the
limits of their ranges to insure free operation,

-

T. O, No. 01-20EF-1

CoOPILOT

{. Cowl flaps should be open, Check visually,

E. Wing flaps up, Switch (figure 38-10) in neutral,

h, Tail wheel unlocked. Locking handle (figure
41-5) should be in up position.

=

Contact control tower for clearance,

Signal ground crew to remoye wheel chocks,

g

i

With mixture controls (figure 40-T) in the
“AUTOMATIC RICH,"” check ignition at 1500
to 1600 rpm,

k. Check the following during ignition check:

Fuel Pressure: Desired - 12-16 Ib/sq in.
Maximum - 16 Ib/sq in,
Minimum - 12 1b/ sq in,
0il Pressure : Desired - 75 1b/sq in.
B0 Ib/ sq in.
70 1b/ sq in.

Oil Temp: Desired - 70°C (1589F)
Maximum - B80C (180°F)
Minimum - 60°C (140°F)

Cylinder Temp: - 205°C (401°F) Maximum

Check propeller governor at 1500 rpm by mov-
ing control to high pitech., When rpm decreases
to approximately 1100, return control to low
pitch position and lock.

m, Run up each engine individually and adjust su-
percharger regulator control stops for 46 inches
Hg manifold pressure at full throttle and 2500
rpm,

IMPORTANT: This adjustment must be made

as quickly as possible and must not exceed one-

half minute for each engine,

m, Notify pilot if any temperature or pressure
reading is not satisfactory.

n. Set trim tabs in neutral,

0, Check flight controls,

WARNING: Operate to full extent of their
ranges to insure free and proper movement.

o. Turn all fuel boost pumps “‘ON."

p. Close window,

p. Close window,

Taxiing.

a, Inboard throttles may be locked for taxiing
with outboard engines,

a, Notify pilot if:

Cylinder temperature exceeds 2050C (4019F),
0Oil pressure exceeds 75 pounds per square inch
or is less than 15 pounds per square inch for
idling engines,

0il inlet temperatures exceeds T0°C (1589F).
Fuel pressure is over 16 pounds per square
inch or under 12 pounds per square inch.

- 58 -
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Lock tail wheel (warning lamps off) after air-
plane has taxied to take-off position.
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Automatic Flight Control Equipment Switches
Rudder and Elevator Lock Control Handle
Rudder Trim Tab Control Wheel

Rudder Trim Tab Indicator

Tail Wheel Lock

M EWr -

Figure 41 - Pilot's And Copilot's Lower Control Stand
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8, Take-off.
a. Refer to the FLIGHT OPERATION INSTRUC-

TION CHARTS, section HI for all flight oper-
ation and engine operating data,

T. O, No. 01-20EF-1

COPILOT

b. Turn generator switches (figure 5-8) “ON."

¢. Open throttles slowly to FULL THROTTLE

(three to five seconds) and lock.

With a runaway turbo or propeller, follow the
following instructions:

(1) THROTTLE BACK FIRST.
(2) Move turbo control (figure 40-2) to “'OFF.”

(3) U necessary, set propeller controls (figure
40-3) in ““LOW RPM."” There is small like-
lihood of a runaway turbo, but the danger is
great If it occurs during a take-off. The pilot
MUST bealert during the take-off to note im-
mediately and correct any excessive manifold
pressure,

e. Whenairplane is clear of the ground, direct co-

pilot to retract the landing gear.

e. Retract landing gear at command from pilot,

1. Accelerate to speed for cruising climb,

{. Cylinder head temperatures must not exceed

2609C (500°F) (five minutes maximum),

01l pressure - desired - B0 Ib/ sq in,
0il Temp - desired - 70°C (1589F)
Fuel Pressure - 12-16 Ib/sq in.

g. Adjust intercooler control (figure 44-9) to

“COLD" unless icing conditions prevail.

Engine Failure During Take-off.
a, Failure of an engine during take-off may not be

noticeable immediately except for a resultant
swing. If, therefore,a swingdevelops, and there
is room to close the throttles and pull up, this
should be done.

(-3

. If it is necessary to continue with the take-off,

even though one engine has failed, hold the air-
plane straight by immediate application of rud-
der, Gain speed as rapidly as possible, See
that the landing gear is up, or coming up, and
feather the propeller of the dead engine, For
detailed instructions on feathering and unfeather-
ing the propellers, refer to paragraphs 13, and
14, of this section. Retrim as necessary.
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Panel Light 7
Panel Light Switch 8
Pilot's Seat 8

Crystal Filter Selector Switeh |0
Propeller Anti-lcer Switch I
Interphone Jackbox 12

Interphone Yolume Control
Intarphons Selectar Control
Sult Heater Outlet

Cabin Air Control

Vacuum Pump Selector Control
Emergency Bomb Release

Figure 42 - Pilot’s Controls - Left Side Wall
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Figure 43 - Floor Panel
Left of Pilot’s Seat

| Propeller Anti-lcer Switch

2 Propeller Anti-icer Rheo-
stat Controls

3 Wing De-icer Control Valve

4 Aileron Trim Tab Position
Indicator

8 Alleron Trim Tab Control

8 Pilot's Seat Adjustment
Lever
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PILOw COPILOYT

10, Climb,

a, Reduce manifold pressure with supercharger
controls, (See figure 40-2.)

b. Reduce rpm as required for climb., b. Adjustcowl flaps as required to maintain prop-
er cylinder head temperature,

c. Make a visual check of engines 1 and 2. c. Make a visual check of engines 3 and 4.

d. Adjust trim tabs as required.

11, Flight ration.

a, Instructions for use of the Flight Operation In-
struction Charts during {light,

(1) Determine gross weight of airplane with the
ald of the Weight and Balance Chart in sec-
tion III.

Select the Flight Operation Instruction Chart
for the gross weight (including any external
load item) of the airplane.

2

@3

=

Follow the “INSTRUCTIONS" for use of the
chart printed near the top of the chart, ‘:i’éi:} a‘,ﬁﬁﬁ‘,’f,ﬂ."'

(4) A seriesof chartscovering pertinent changes

in gross or aerodynamical load (due to fuel

ption or other disposable load being

dropped) will be found in their most logical
sequence in section II1.

b, Adjust engine controls as required, See Flight b, Set mixture controls (figure 40-7) to “AUTO-
Operation Instruction Charts in section IIL. MATIC LEAN,"”
¢. Order copilot to select proper position for car- . When ordered by pilot, move switch {figure 38-

10) to ““‘CLOSED" position at 8000 feet unless

buretor air filter switch.
dust conditions are found above the altitude,

d, Flight Controls. WARNING: Switch must never be left in the
OPEN"" position above 15,000 feet,
CAUTION: I t lpad factors above
the allowable can be reached very easily with
rough elevator control movements, In turbu-
lent air or in combat maneuvering, corrections
should be made very smoothly.

e, Turn avtomatic flight control switches (figure e. Adjust cowl flaps as required to maintain prop-
41-1) on, er cylinder head temperatures,
f. Stop b until ded (which will be

above 15,000 feet).

g. Begin flight performance log and make entries
in Form I as required.

h. Cruising Climb. h. Cruising Climb,
(1) Reduce manifold pressure with turbo controls, (1) Set mixture controls (figure 40-7) in “AUTO-
(See figure 40-2). MATIC RICH."
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Microphone "Push-to-talk" button 6
Suit Heater Outlet 7
Oxygen Regulator 8
Panel Light 9
Panel Light Switch 10

Figure 44 - Copilot's Coentrols -
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Control Column

Control Wheel

Rudder Pedal Adjustment Lever
Intercooler Controls

Primer

Right Front Side Wall
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PILOT CORILOT

(2) Adjust cowl flaps as required to maintain
proper cylinder head temperatures,

12, Fire in Flight,

a, Notify copilot if fire is in engine 1 or 2, a, Notily pilot if fire is in engine 3 or 4,

b. Attempt to blow out the fire in the nacelle by b, Close cowl flaps when directed by pilot.
running up the engine. If this fails, direct the
copilot to close the cowl flaps of the affected
engine,

€. Close proper fuel shut-off valve, _(See figure

=3.)

d. Continue with throttles unchanged, Order co- d. Set selector valve (figure 38-16) when ordered
pilot to set fire extinguisher selector valve and by pilot and stand by to pull charge,
to stand by to pull charge,

e. I fire is not extinguished, order copilot to pull €. When ordered by pilot, pull first charge,
first charge,

f. If fire persists, order copilot to pull second 1. Pull second charge when directed by pilot.
charge,

CAUTION: If fireoccurs in more than one en-
gine, donotattempt todistributea single charge
becauge the volume of a single cylinder is in-
sufficient for two engines,

g. Feather propeller after fire is extinguished if

serious damage has resulted or if iv
vibration occurs during fire.
13, Propeller Feathering,
a, Notify copilot to stop engine affected. 4, Move mixture control of affected engine to
“ENGINE OFF."
b. Turnautomatic flight control equipment switches b. Stop the booster pump if running.
(figure 41-1) off,
£. Notifycopilot to press proper feathering switch. €. Press proper feathering switch, (See figure
37-10 or figure 37-14.)
d. When propeller stops, turn proper ignition d. Close cowl flaps of engine affected,
switch {figure 39-1) to ““ENGINE OFF."
&, Close throttle,
f. Adjust trim tabs as required.
g. Turnautomatic {light control equipment switches
(figure 41-1) on,
h. I theengine is not to be restarted, order engine h. Assistaerial engineer to transfer fuel from the
fuel transferred to other tanks as required, dead engine tank,

i. When No, 2 or No, 3 engine is affected:

{1) The glyeol pump is inoperative. If eold air
is not desired in the cabins, shut off heating
and ventilating system by moving control
handle (figure 42-10) fully aft,
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Check List

Interphone Selector Switch
Interphone Jackbox

Crystal Filter Selector Switch
Panel Light

Panel Light Switch

Hydraulic Hand Pump

Primer

Copilot's Seat

O m N E W N -

Figure 45 - Copilot’'s Controls - Right Side Wall
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PILOY

(2) When one vacuum pump is inoperative; Set
vacusm pump selector (“GYRO INSTR.")
valve (figure 42-11) to the other vacuum
pump, (De-icer pressurewill thus be reduced
and de-lcer vacuum will not be available, De-
icer system will therefore cperate ineffi-

CoOPILOT

ciently.)
14, Propeller Unfeathering,

. Notify copilot which engine is to be restarted,

Set propeller control (figure 40-3) to “LOW”
rpm,

b. Turnautomatie flight control equipment switches
(figure 41-1) off.

Set intercooler control (figure 44-9) to ““HOT""
position,

Close cowl flaps,

d. Crack proper throttle to 1000 rpm approxi-

Stirt proper booster pump (if above 15,000 feet),

s

e, Turn ignition switch (figure 38-1) to “BOTH."

Check fuel quantity in proper tank,

{. Press proper feathering switch ({igures37-10
and -14) and hold it closed until engine speed
reaches 1000 rpm,

When engine speed reaches 1000 rpm, move
mixture control from “ENGINE OFF"' to “'AU-
TOMATIC RICH.”

E. Open throttle slowly to 1200 rpm.

h. Adjust trim tabs as desired,

4. Maintain 1200 rpm until notified by copilot that
ofl temperature is 700C (1589F),

-

Notify pilot when oil temperature reaches 700C
(158°F),

When eylinder head temperature reaches 2050C
{401°F), open cowl flaps as required for con-
tinuous operation,

I=

. Synchronize manifold pressure and rpm with
other engines,

CAUTION: Above 15,000 feet, power must be
adjusted with turbo control - full throttles,

Adjust intercooler control (figure 44-9) as re-
quired.

1, Adjust trim tabs as required.

m, Turnautomatic flight control equipment switch-
es (figure 41-1) on.

NOTE: When No. 2 propeller is unfeathered,
the pilot may turnon the heating and ventilating
system by moving the control (figure 42-10) to
any position between one-half and fully forward,
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15. General Flying Characteristics,

a. General Stability.

(1) Increasing the power on the inboard engines
causes the airplane to become slightly tail heavy,
while a change of power on the outboard engines has
no appreciable effeet upon the trim,

(2) Closing the cowl flaps on the inboard engines
causes a similar tail heaviness, but cowl {laps on the
outboard engines have anegligible effectupon the trim,

(3) With the airplane properly trimmed for a
landing with power off and (laps down, the pilol may
apply power, throw the flap switch into the up position
and go around with no change in trim tab setting if a
second approach is necessary, The flaps retract at
a satisfactorily slow rate,

b, Take-off. - During the take-off run, directional
control should be maintained with rudder movement
and throttles, differential throttling being done with

the outboard engines as much as possible.

c¢. Climb. - The airplane will require very little
elevator trim and the elevator control pressure will
build up rapidly as the climbing speed is reduced be-
low normal,

d, Level Flight. - In normal flight, turns can be
made very smoothly with aileron control only, In in-
strument {light, the pilot should pay special attention
to holding the wing level, because the directional sta-
bility prod @ noticeable turning tendency with one
wing down.

WARNING: Care should be taken to avoid ex-
cessive use of the ailerons.

. Rough Air Operation,

(1) The ailerons and rudder can be used without
concern regarding excessive loads, It is almost
impossible to damage the system without a deliberate
attempt todo so, Theforces required are small enough

and the resultant resp large gh to in
ample control of the airplane,

(2) In the case of the elevators, however, cire
must be exercised to assure smooth operation. In
thunder storms, squalls, and in or near extremely
turbulent cumulous clouds, it is possible to develop
excessive load factors with the elevators unless prop-
er care is exercised.

(3) Operation in rough air should be made on the
basis of holding constant the airspeed with the ele-
vator, Corrections for changes in altitude must be
done with power, and for very rapidly rising air cur-
rents, it may be necessary to lower the landing gear,

(4) The airplane should not be dived through a
cloud layer or through rough air at the limiting diving
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speed of 305 mph, nor should high speed {light be at-
tempted in rough air.

{. Carburetor Air Filters.

(1) Turning the carburetor air filter switch to
"'OPEN"’ before take-off, without adjusting the super-
charger controls, decreases the manifold pressure
approximately 1-1/2 inches, This drop may be over-
come by readjusting the supercharger control lever
stops until the desired manifold pressure is obtained,

(2) It is recommended that the air filters remain
in the "'OPEN"' position for all ground operations and
for dust conditions up to 8000 feet, Occasionally dust
is found in the atmosphere above BOOO feet, in which
case it is permissible to leave the {ilters OPEN up to
15,000 feet, if necessary.

(3) Use of the filters above BOOO feet is to be
avoided, if possible, since any operation above thatal-
titude is accompanied by a rise in carburetor air in-
let temperature which increases the possibility of det-
onation. This condition would be further aggravated
by abnormilly high outside air temperatures, The
turbo also has a tendency to overspeed, thus shorten-
ing the life of the unit, IN ALL CASES, THE FIL-
TERS MUST BE CLOSED ABOVE 15,000 FEE'I‘ This
is the critical altitude at which carhuramr air inlet
temperatures become dangerously high and the pres-
sure differential across the turbine wheel becomes
great gh to ind appr ble overspeeding of
the turbo when the induction air is drawn through the
filters. Failure to observe this precaution may cause
detonation and eventual engine failure or sufficient
overspeeding of the turbine wheel to seriously dam-
age the supercharger,

{4) It is important that the {ilter switch be in the
“OPEN"" position before landing, since the super-
charger control levers were adjusted for a maximum
manifold pressure of 46 inches Hgat take-off with the
filters OPEN, If emergency power is attempted with
the filters closed, manifold pressures above the rec-
ommended maximum of 46 inches will be obtained.

g. Obtaining Maximum Performance.

(1) The ceiling and climb at 35,000 feet are as
great or greater than that of many fighter airplanes,
but the high speed is not as great as most fighters at
normal altitudes; therefore, in order to outperform
any enemy at 35,000 feet it will be necessary to out-
climb him rather than to outdistance him,

2) The increase of speed obtained by nosing the
airplanedown below the horizontal at rated power and
at any high power condition is smaller than that ob-
tained by fighters.

(3} In order toobtain maximum climb, the follow-
ing technique should be used:

(a) Maintain the proper climbing airspeed (135
mph indicated),
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(b) In any emergency whatever, such as being
pursued by the enemy, engine speed should be increased
to 2500 rpm. The increase in rpm has a very appre-
ciable effect on increasing propeller efficiency and
rate of climb under conditions of climbing speed and
high altitude, and, in addition, is not detrimental to
the engine. The pilot should avoid the use of less than
2500 rpm when primarily interested in a high rate of
climb at high altitudes.

{c) 21,300 rpm has been determined to be the
maximum operating turbo speed with a five percent
overspeed allowance in emergencies. This would pro-
vide an emergeney rating of 22,400 rpm, At any al-
titude greater than 30,000 feet and at any power ob-
tained in automatie rich (with 2300 rpm or 2500 rpm,
{ull throttle and turbos set for manifold pressures in-
dicated inthefollowing table), the exhaust gas temper-
atures are dropping rapidly and It is very unlikely
that eritical temperatures will be approached, The
following tentatively determined manifold pressures
will permit safeoperation of the turbounder the given
conditions:

NOTE: This table is basedon thebest present
available information for maximum perfor-
mance at 55,000-pound gross weight with car-
buretor air filters closed.

NOTE: Obviously, all four turbo installations
are not identical and hence, operation accord-
ing to the above table will not result in identi-
cal turbo rpm for all engines.

{d) The outboard engines have higher critical
altitudes than the inboards by approximately 2000 feet
to 3000 feet, and the inboard engine without boilers in
the stack has a 1500-foot higher critical altitude than
the engine with the boilers in the stack. The critical

altitude of the outboard engines as far as limiting tur-
bo rpm is concerned is 31,000 feet,

(e} The above table actually applies only to the
outhoard engines, However, the differences between
the inboard and outboard engines are covered by the
margin of safety incorporated inthe designof the turbo
itself, Even though 22,400 rpm are allowable for mil-
itary power operation, the right-hand column of the
above table, is made for only 21,300 rpm,

h. Landing, - During the approach for landing very
little change in elevator trim will be required, As the
flaps are lowered the airplane becomes slightly tail
heavy, but if it is trimmed slightly nose heavy at 147
mph with flaps up, it will be properly trimmed at 120
mph with flaps down. This is a satisfactory approach
speed for gross welghts below 50,000 pounds,

16, Stalls,

a, Stalling characteristics are very satisfactory.
Under no condition is thereany sharp tendency to roll,
Yawing is sufficiently suppressed to make any rolling
at the stall of a very mild nature, Under all conditions
a stall warning of several miles per hour is indicated
by buffeting of the elevators,

b. Apitehing motion started by the elevators should
be damped slowly. It will easily reduce the airspeed
well below the stall unless it is deliberately stopped,

¢. Full flap reduces the stalling speed about 15
mph for gross weights between 40,000 and 45,000
pounds, but full military power for the same loading
conditions may reduce the stalling speed another 15
mph. Accidental or deliberate yawing will increase
the stalling speed and increase any tendency toroll at
the stall,
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d. The ailerons have a tendency to overbalance
and reverse effectiveness at the stall. For example,
if the left wing tends to drop at the stall and right
alleron control is applied in an attempt to raise the
left wing, the aileron operating forces will tend to
decrease and cause full aileron deflection, but the
response will be an increase in the roll to the left.
THE PROCEDURE IN RECOVERING FROM A STALL
IS TO HOLD THE AILERONS NEUTRAL AND RE-
FRAIN ENTIRELY FROM THEIR USE.

e. Procedure for recovering from a stall is nor-
mal, The airspeed for normal flight must first be re-
gained by smooth operation of the elevators. This
may put theairplane into a dive of 30 degreesor less,
During the process of regaining airspeed the rudder
may be used to maintain laterally level flight for lat-
eral control, but not until the airspeed is regained,
RECOVERY FROM THE DIVE MUST BE DONE IN A
SMOOTH MANNER. Failure to make a smooth re-
covery may be a restalling of the airplane or a struc-
tural failure, both due to excessive load factors,

1. Airspeed increase necessary (o regain normal
flight need not generally be more than 20 mph, and
possibly, after practice, even less,

I.urcwr:o
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18. Approach a.ndja_ndig
PILOT

a, Check cg location for landing by means of the
load adjuster.

T. O. No. 01-20EF-1

17, Spins,

Inadvertent spinning is very unlikely, as stability
and damping are very high. The airplane is not de-
signed for spinning, and this maneuver should never
be attempted.

18. Dives.

a. The structural factors limiting the diving speed
to 305 mph are the engine ring cowl strength, the wing
leading edge da»icar boot strength, the pilot’s com-
partment windshield and 1 e strength and the
critical flutter speed. The engine ring cowl has been
designed to withstand 420 mph, Windshield and pilot's
compartment enclosure have ample margin at 305
mph., The wing leading edge de-icer boots begin to
rise slightly from the wing at 305 mph, and any ex-
cessive additional speed would probably lift the upper
portion of the boot well above the wing surfaceand al-
low it to flap severely against the leading edge, thus
causing a structural failure,

b. When diving, it is essential that the sensitivity
of the elevator trim tab be kept constantly in mind,
In making dives the elevator trim tabs must be set
during the dive to maintain zero elevator force and
must be used with great care during recovery,

canvoine,”

WING FLAPS . ..

COPILOYT

a, SELECTIVE CHECK VALVE (figure 66) MUST
BE IN “NORMAL"’ position.

b. Set altimeter to airport pressure altitude,

b. Set mixture controls (figure 40-7) in “AUTO-
MATIC RICH."

¢, Notify radio operator to retract trailing antenna,

c. Setintercooler controls (figure 44-8) in ‘‘COLD,”
unless icing conditions exist.

d. Turnautomatic {light control equipment switches
(figure 41-1) off,

d. Radio control tower or landing clearance, Com-
plete operating instructions for radio equipment
will be found in section I, paragraph 4.1

e. Direct copilot to adjust carburetor air filters.

-87 -

e, When directed by pilot, throw carburetor air
filter switch (figure 38-10) to ““OPEN.”
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PILOYT

{. Move supercharger controls {figure 40-2) to
full “ON,"’ and propeller controls (figure 40-3)
to “LOCKED LOW PITCH."” (Overspeeding of
engines when throttles are opened for emergency
take-off is not anticipated, due to use of wide-
blade propellers and large capacity governors.)

T. O. No, 01-20EF-1

COPILOT

g, Shut off de-icer system, if operating.

g. Check instruments,

h. Order copilot to extend landing gear,

h, Extend landing gear when directed by pilot
(green signal light on),

i, Check position of ball turret, Guns should be
horizontal and pointing rearward,

1. Tail wheel should be locked (warning light off),
locking lever (figure 41-5) flush with floor.

i. Check hydraulic pressure; it should be 600 to
800 pounds per square inch on both gages.

k. Operate brakes. Hydraulic pressure should re-
main above 600 pounds per square inch. If
main brakes are inoperative, prepare for emer-
gency landing.

1. Check cowl flap valves. (See figure 39-12.)
They must be in *LOCKED’’ position to guard
against loss of oil supply through leaks in cowl
flap actuating mechanisms,

m. After speed has dropped below 147 mph, order
copilot to lower wing flaps.

m. Lower wing {laps when directed by pilot.

n. Adjust trim tabs as required.

0. Order copilot to call off airspeed as required.

0. Call off airspeeds when directed by pilot.

20, Emergency Take-off if Landing is not C eted.

@. Open throttle wide,

CAUTION: Do not exceed 46 inch Hg manifold
pressure,

b. Increasepropeller speed to 2500 rpm if controls
have not been set for maximum rpm during ap-
proach as described in paragraph 15, of this
section.

werd
# g

e, Order copilot to raise landing gear and proceed
with a normal take-off,

. Raise landing gear when directed by pilot.

d. Order copilot to raise wing flaps after 500 feet
altitude has been reached,

Raise wing flaps when directed by pilot. (See
figure 38-10.)

21, After Landing.

4. Move supercharger controls (figure 40-2) to
“OFF" position,

a. Raise wing flaps. (See figure 39-10,)

b. Generator switches (figure 5-8) “OFF."

- 68 -
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. Check cowl flaps {open),
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PILOT

¢. Order tail wheel unlocked after taxl speed has

dropped below 30 mph,

e

T. 0. No, 01-20EF-1

COPILOT

Unlock tail wheel when directed by
figure ly vertical as

pilot (lever,
ossible),

22, Stopping of Engines.

a,

If parking brakesare set,do not permit them to
remain so for very long if the brake drums are
hot,

. ldle engines at approximately 800 rpmuntil cyl-

inder temperature gages (figure 38-8) show
temperatures are 170°C (3389F).

I

If the airplane is to remain outside overnight,
or if an engine start is anticipated in temper-
atures below 0°C (329F), order copilot to dilute
oil for four minutes maximum, During oil di-
lution period, operate supercharger controls

continuously full open to fully closed in cycles
1y 10 4

. Close ofl dilution switches (figure 38-6) when

ordered by pilot,

e il £

. Set propeller controls (figure 40-3) in “"HIGH
PM.”

]

23,
C

. Before

stopping engines, run at 1200 rpm for
30 seconds, Direct copilot to stop engines with
mixture control.

. When directed by pilot, stop engines by moving

mixture (figure 40-7) to “ENGINE
OFF.

Before Leaving the Pilot's | tment.

ut off all radio, de-icer, compartment, central

control panel, and pilot's side control panel switches,

Complete Form 1,
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SECTION III
FLIGHT OPERATION DATA

1. Determining Gross Weight.

Secure gross weight from Form F, Welght and
Balance Clearance.

2, Flight Planning,

a. The following procedure may be usedas a guide
to assist personnel in the use of the FLIGHT OPER-
ATION INSTRUCTION CHART for flight planning pur-

poses,

b. If the flight plan calls for a continuous flight
where the desired crulsing power and air speed are
reasonably constant after take-off and climb to 5000
feet, the fuel reqnlrad and the flight time may be
cmnputed as a ''single section’’ flight.

(1) Within the limits of the airplane, the fuel

(4) Using the same column number selected by
application of instructions contained In paragraph
2.b.(3) above, determine the indicated air speed (in
mph or knots, whichever is applicable to the cali-
bration of the instruments in the airplane) and gallons
per hour listed at sea level in the lower section of the
chart under the title “OPERATING DATA.” Divide
this IAS into the air miles to be flown and obtain the
calculated flight duration in minutes, which can be
converted into hours and minutes and deducted from
the desired arrival time at the destination in order
to obtain the take-off time (without consideration for
wind). To allow for wind, use the above IAS as ground
speed and calculate a new corrected ground speed
with the aid of a flight calculator or by means of a
navigator’s triangle of velocities,

(5) The airplane and engine operatinp; values
ltated uru'.ler "OPERATING DATA" in any single

required and flying time for a given mission d
largely upon the speed desired. With all other factors
remaining equal in an airplane, speed Is obtained at a
sacrifice of range,and range is obtained at a sacrifice
of speed, The speed is usually determined after con-
sidering the urgency of the flight plotted against the
range required, The time of take-off is adjusted so
as to have the flight arrive at its destination at the
predetermined time,

(2) Select the FLIGHT OPERATION INSTRUC-
TION CHART for the gross weight to be used at take-
off. Locate the largest figure entered under G.P.H.
(gallons per hour) in column I on the lower half of the
chart, Add the resulting figure to the number of
gallons set forth in footnote No, 2, and subtract the
total from the amount of fuel in the airplane prior to
starting the engines, The figure obtained as a result
of the computation will represent the amount of gaso-
line available and applicable for flight planning pur-
poses on the “RANGE IN AIR MILES'' section of the
chart.

(3) Select a figure in the fuel column equal to,
or the next entry less than, the available amount of
fuel in the airplaneas determined in paragraph 2.b.(2)
above. Move horizontally to the right or left and
select a figure equal to, or the next entry greater
than, the air miles (with no wind) to be flown. Oper-
ating data contained in the column number in which
this figure appears represent the highest cruising
speed possible : howeyer, the
airplane may he operated in accordance with values
contained under '‘OPERATING DATA" in any column
of a higher number with the flight plan being com-
pleted at a sacrifice of speed, but at an Increase In
fuel economy.

=y { 1)

are calculated to give constant
miles per gallon at any altitude listed. Therefore,
the airplane may be operated at any altitude and at
the corresponding set of values given, so long as they
are in the same column that lists the range desired,

CAUTION: Ranges listed in column I under
“MAX. CONT. POWER'" are correct only at
the altitude given in footnote No, 1, and the
engine and alrplane oPerattns data lisled under
“OPERATING DATA " will give constant miles
per gallon if operation is consistent with values
set opposite the listed altitudes,

(6) The flight plan may be readily changed at
any time enroute, by following the “‘INSTRUCTIONS
FOR USING CHART" printed on each chart, The
chart will show the balance of range at various
eruising powers,

(7) Multiple charts are provided to give accu-
rate data for operation at different gross weights,
different external load conditions, and/or different
combination of engine use, such as two or three
engine operation. Extreme caution should be exer-
cised to assure the selection of the correct chart
applicable to the specific operating condition.

¢, I the original flight plan calls for a mission
requiring changes in power, speed, gross load, or
external load, in accordance with the titles shown at
the top of each chart provided, the total flight should
be broken down into a series of individual short
flights, each computed as outlined in paragraph 2.b.
and then added together to make up the total flight
and its requirement,
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SUPPLEMENTARY CRUISING DATA AND CURVES

1. Instructions for Use of Cruising Control Curves,

a, General, - Follow arrows through points A, B, C, D, E, and F to find
true and indicated airspeed from temperature, pressure altitude, percent
power, and gross weight. Point C is power required to make good speed at
Point F with wieght of Point D, The curves are attached to the armor plate
on the rear of the pilot's and copilot’s seats,

b. For Use in Cruising Flight. - Set manifold pressure and rpm to charted
vilues as required to give speed or range desired, Determine density altitude,

observe indicated airspeed. At charted manifold pressure and rpm in hot
weather IAS will be low; in cold, high, when compared tocharted values. Jockey
power slightly as required (increase MP to increase speed, decrease MP to
decrease speed) until charted IAS is obtained., This will establish power
exactly, Fuel flow will thereby be established, Do not increase manifold
pressure more than three inches above charted values without raising rpm.
DO NOT EXCEED 30 inches MP or 2100 rpm for continuous cruising in auto-
lean,

NOTE; For steady crulsing it should not be necessary to vary
power oftener than each hour; every three hours will probably
be satisfactory.

c. Take-off Power. - Take-off power is 1200 HP per engine at 2500 rpm
at 46 inches manifold pressure.

NOTE: For long range cruising, check speed vs gross weight
chart in lower left-hand corner. Speeds on this chart are for
best range cruising with headwind. Refer to long range cruis-
ing charts for operating procedure for best range.

d. Mixture, - Auto-lean for 750 HP and less (below 2100 rpm: 30 inches
Hg). Auto-rich above 750 HP (above 2100 rpm: 30 inches MP).

€. Cowl Flaps. - Closed, or as cylinder temperature permits.
i, Fuel Flow. - All fuel flows are gallons per hour for four engines.

-T1 -
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This ehart {s suitable for uso for all level flight conditions other than long range.
Basieally, this chart presents ths performance of the airplane at 50,000 pounds grosm
waight at various AFM's in a plot of denslity altitude vorsus indlcatad alraprod. Dlago-
nal lines punning across the chart show the true airspesd as a function of indloatsd
sirspeed and density altituds. At the bottom of the chart thare 18 Ao soale for convert-
ing the apeed At 50,000 pounds to other gross welghts.

For use in croisisg rlight, sot sanifold pressurs and RFM Lo charted values as required
to glve spasd or Pange unf.mu. Dotermine density altitude, obssrved indicated alrapesd.
At charted manifold pressuce and HPM in hot vesthéer indicated airspesd will be low, in
gold, high, vhen compared to charted valuss. Jockey power slightly us reguired (increase
sanifold preasurs to Lnorease spesd, decreans manifold pressurs o decreass s 1 until
charted IAS is obtslned. Do not increass sanifold presaures sore than three inches sbove
charted valuess vithout ralsing HPM. Do not exoeed 31 lnches =anlfold pressurs orf 2100
AFM for continuous crulalng in aute 188R. =

Por stesdy crulsing it should not be necessary to vary pover oftenar than svery threa
houra.

Example: Follow arrove through A, ¢, D, E and F for gross welght leas than 50 000
poundn to find trus snd indisated airapasd from tempsrature, pressure altituds,
peresnt pover required and gross weight. FPolnt "g" 1a pover required to make
good spead at point “F" with welght of point e

For gross Welghts groater than 50,000 pounds follow arrovs from O to 2.

le Probles: Total fusl 1s 1700 gallons, welght is approximately 55,000 pounds ‘bosb
%ﬂfﬂm‘?‘p Sidn. flight to bo at 14,000 Feet mititude. Objsctive is 400 =iles distance

or a total of B00 miles to be travasled. Determins power conditions for maximem spoed to
safely make round trip.
1. Assuss 70 gallons for wvarm-up and takeoff; datormine fuel to olimh to 1N ,000 fest
a8 120 gallons and distance traveled in climb as 40 milen. Remaining fuel 1s 1510
gnllons mnd distance is 760 miles.

2. Maﬁm 510 gallons for headvinds, wvandering and reserve. Pusl to bo uned ia 1200
gallona,

3, At 14,000 fest altitude check spesd at 2250 RAPM and 378 gallons por hour. Spesd at
55,006 pounds ts 250 miles per hour or 200 miles per hour indlcated airspeed.

miles per hour
§. Range s;r:uui Avallable x i’i‘n‘?ﬁ:‘]-zm_rﬁ’iur which equala
1200 x 3£ = 793 siles.

Thepsfora, at 5050 RPM and %5 Inghes, 793 mlles ean be safely flown at a apesd of

250 mil per hoor or 200 mllss per hoar indiented alrspsod at 18,000 Foat altltude.
With this condition 310 gallons will be left for reserve. Sinoe fuel 1a usod during
the rlight and the weight is dooreassd, this figure is conservative. If the bombas
are dropped, the range sbove will Do aven more aonpervative. IF the Tw“ gondl-
tions are not el the sppead will incroase by approximately 10 mlles por hour from
the start of the fiight to the finish.

Composite Cruising Control Chart
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¥ 1.0 LSTANGE ~ 0G0 1T
i L} T i Ti FLAPS — USE ABOVE TAKEOFF INSTRUCTIONS,
DISTANCE 7O LEAVE GROUND IS APPROX. BS% OF THE TOTAL INSTANCE
EXAMPLE : FOLLOW ARROWS AS INDICATED FOR COMDITION OF 30° mR TEMPERATURE , 1000" ALTIMETER FEADMNG
45000 LBS GROSS WEIGHT OF AIRPLANE , LONG GRASS RUNWAY  AND 10 MILE PER HMOUR MEADWING

AMSWER: F230' TO TAKE OFF AND CLIMB OVER 50 ORSTAGLE .

Frior to takeoff

Takeoff distances shown on the chart are optimum.
run up engines at full throttle and set and lock turbos at 46 inches.

For takeoff use 46 inches, 2500 RPM and 1/3 flaps and hold three-
point position until airplane leaves the pround. Take off and hold
at airspesd shown on chart until over obstacle. Distance to leave
ground is approximately .B5 times ths total distance shown by
chart.

Example: To determine takeoff dlstance for conditlions of 30° out-
aide air temperature, 1000 feet altimeter reading,

45,000 pounds gross welight of alrplane, long grasa run-
way ahd 10 MPH headwind.

1. Follow dash line from temperature of 309C to 1000
fest pressure altitude to find density altitude of

3000 feet.
Project across 45,000 pounds and down to base line.

3. Follow curve to horizontal line representing long
grass and go atraight down to zero wind line.

4. Follow sloping wind lines to 10 MPH wind and go
straight down to answer, 2230 feet, on bottom line.

5. 1In upper chart under gross welght note also indi-
cated airaspead for takeoff and climb over obatacle.

Takeoff Control Chart
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50 100 A
MILES TO GO TO CHARTED ALTITUDE

(NG WIND)

For best climbing conditions use 38", 2300 RPM,auto rich, cowl flans
open, and 135 MPH pilot's indicated airspeed. On instrument climbs
below 20,000 feet, climb at 160 MPH pilot's indicated airspeed. Use
full throttle and set power with turbo regulator. Decrease manifold
pressuras 1-1/2 Inches per 1,000 feet msbove 30,000 feet. Climhs at
lower RPM and manifold pressure will not result 1n improved range.

To determine distance travelled and fuel used in climbing to desired
altitude refer tc: the Climb Control Chart.

Example: Gross weight is 60,000 pounds, desired altitude for flight
is 20,000 feet. On vertical acale at left of chart lo-
cate 20,000 fest altitude line and follow to interssction
of 60,000 pound line. On scale at bottom read SO miles
to charted altitude and on diagonal dashed line read 240
gallona of fuel consumed to get altitude within distance
charted.

Note: Some improvement in e¢limb performance can be obtalned
when the temperature is below standard by closlng the
cowl flaps down to the allowable cylinder temperature
limits; however, thia procedure ia only recommended dur-
ing combat.

Climb Control Chart
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CRUISE CONTROL FUEL CONSUMPTION
- -—
f P
'} i -
e { w2
s" ‘)-M j/ E AUTG =1 .
3 = 5 =
i ) A i . o'
: = ] =4
i ..——-"""/, e R
= " ! e s L iy I
0 | ry 3 3 1 W 1 o ) FTR T i T
| I i u 1l ____m! CNEINE RPN - 100%
g 14
" et
b E‘h“h‘:’ = For long range crulaing below 15,000 feat set RPM
- 20 to maintein 155 MPH pllot's indicated alrapsed
3 i with 29 ¢1 inch manifold pressure. Above 20,000
L 1] e feet use 150 MPH pilot's indicated airapsed and
5 3 - 29 inches. Use auto lean mixturs, Close cowl
i i flaps or set to obtaln proper cylinder temperature.
! &\ Hold power setting and let ailrapeed incresse as
I fuel is used. Reset power every three hours to
et Bl maintain desired crulsing spesd. The use of these
instructions does not require a knovledge of the
I — " 73 ry 0 gross velght or RPM in order to set conditions
AROSS WEIENT - 1000 LEL Inasmuch as long range cruising conditions are

obtained automatically by adjusting to 155 MPH
balow 15,000 feet and 150 MPH above 15,000 fest
at 29 inches manifold pressure.

To dstermine approximate RPM and miles per gallon at s glven gross weight, refer to laong range
aruise control chart,

Example: Takeoff veight 1s 60,000 1bs; flight to be at 10,000 fest.
1. Allow 70 gallons for warm-up and takeoff and 100 gallons for climb te 10,000 feet.
Resulting welght = 60,000# - 170 x 6 = 59,0004 approximately

2, On crulse control chart at 10,000 fest at 59,0004 read approximately 1500 RPM for 155
MPH pilot's indicated airapesd.

3. On fuel consumption chart at 1900 RFM and 29 inches read 170 gallons per hour fuel con-
sumption.

4§, Weight at end of three hours is
59,000 — 170 x 3 x 6 56,000# approximately
At B6,000#% read approximately 1820 FFM and 1.13 miles per gallom.
E. HRepeat above step every three hours.
The RPM'a shown on this eruise control chart are affected by changes in configuration such as
additional nose guns, opensd windows, open cowl flaps, and to an extent by outside air temperature.

Tt should therefore be remembered that the basic rule for long range cruising is 156 MPH and 29
inches below 20,000 feet and at the RPM should be sdjusted accordingly for level flight.

Long Range Cruising Control Chart
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THE ABOVE CURVES ARE COMPUTED FROM INSTANTANEOUS CRUISING CONDITIONS OF ALTITUDE,POWER AND FUEL FLOW
REFER TO OPERATING INSTRUCTIONS FOR CRUISING GONDITIONS THROUGHOUT FLIGHT NO CONSIDERATION I8
MADE FOR HEADWINDS, WARM-UP, TAKEOFF, CLIMB,OR DESCENT, WHEN BOMBS ARE CARRIED, THE BOMS LOAD
18 CONSIDERED TOBE GARRIED WALF THE DISTANCE OF THE FLIGHT FOR FUEL CONSUMED IN CLIMBING
REFER TO B-ITF CLIMB CONTROL GHART.

These charts show the average eirapsed vs. range for varlious sltitudes
and representative loadings. For the maximum ranges shown the speci-
fied long range cruising procedure should be employed. For the mini-
mum ranges shown the alrplane should be flown at 2100 RPM, 31 inches
MP and auto lean mixture. For other range conditions it is suffic-
iently accurate to crulse at the average true airspeed shown and
adjust the power conditions as per the engine operation chart to ob-
tain the desired airspeed. Note that the curves are shown as average
true alrspeed and not indicated alrspeed, A= noted on the art no
allowances have been made [or headwinds, warm-up, takeoff, climb or
descent. In general, It can be assumed that these varlables can be
taken care of adequately by assuming the actusl range,that can be
safely flown and still leave sufficlent reserve,is approximately 8o
to 90% of the chart ranges depending to a great extent upon the
existing headwinds.

Range Vs. Average Airspeed
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Tuning Crank

Control Indicator Lamp
Band Selector Switch

Radio Compass Control Unit
Volumn Control

Light Control Switch
Tuning Meter

Loop Control Switch

Radio Compass Fower

Switch

Interphone Jackbox
Control Push Button

Map Case

Navigater's Light
Navigator's Light Switch
Armor Flate

Fanel Light Switch

Fanel Light

Radio Compass Receiver
Navigator's Table

Figure 46 - Navigator 's Communication Controls
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ADM.:‘:I'E:LK e i
Figure 47
Navigator's Seat ‘
Adjustment Diagram

ORCEGEOECRCHORORVEG

| Drift Meter 6 Aperiodic Compass

2 Fuse Box 8 Panel Light

3 Heating and Ventilating 7 Panel Light Switch
System Opening 8 Sult Heater Outlet

iy Bomb Sight Stowage g Fire Extinguisher
Box 10 Navigator's Seat

Figure 48 - Navigator’s Compartment - Right Rear Corner
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Navigator's Table

I
2 Drift Meter Master Switch
3 PRadio Compass Indicator
4 Ash Receijver
5 Drift Meter
Figure 49 - Navigation Equipment - Navigstor's Compartment
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1. General Description.

4. The navigator's compartment is located in the
nose of the airplane, It extends from the rear of the
bombardier’'s seat to the bulkhead which forms the
forward end of the pilot’s compartment. The com-
partment contains oxygen control, interphone controls,
necessary lights and controls, navigational equipment,
the bomb sight storage box, a fire extinguisher, and
controls for the radio compass,

b. The radio compass receiver is supported above
the aft end of the navigator's table and may be remotely
controlled either from the pilot’s compartment ceiling,
or from the control unit on the receiver support on
the navigator's table.

. Operational Equipment.

a. Initial Entrance. - The navigator's compart-
ment is entered through a door in the bulkhead in the
aft end of the compartment, which is reached by
entering the main entrance door of the airplane,
passing through the pilot’s compartment through the
small trap door between the pilot’s and copilot's
seats, or by entering the front entrance door (figure
120) in the bottom of the airplane below the pilot’s
compartment. The front entrance door is the escape
hatch for the navigator's compartment.

k. Lighting.

(1) A dome light is located in the ceiling of the
compartment, with a switch located adjacent to the
light.

(2) A panellight (figure 46- )and switch (figure
46- ) are located above the navigator's table on the
aft wall of the compartment,

(3) The navigator's light (figure 46- ) is lo-
cated on the wall near the ceiling directly over the
navigator’s table, The switch (figure 46- ) is lo-
cated on the base of the lamp.

c. Fire Extinguisher. - A hand COg fire extin-
gujsber (figure 48- ) is clipped to the aft wall of the
compartment to the right of the door,

d. Seat Adjustment - The navigator's seat is
strapped to the floor, For complete adjustment in-
structions, see figure 47,

&, Interphone Equipment, - The interphone jackbox
(figure 46- ) is located betw the radio I
control box (figure 46- ) and the map case ({igure
46- ). Operation is outlined in paragraph 4. of
section I,

1. Oxygen Eguipment, - The oxygen regulator is
located on the wall above the navigator's table.
Operation Is conventional,

Heating and Ventilating System Inlet, - The
lnjel (ligure 48- ), located beneath the bomb sight
storage box, is equipped with a push-pull knob for
regulating the flow of air. Push to open and pull to
close. The selection of hot or cold air is made by
the pilot.

h. Drift Meter Master Switch - A master switch
(figure 48~ ) for the drift meter {Ilgura 49- ) is lo-
cated below the edge of the navigator’s table near
the ash receiver (figure 49- ) on the front forward
corner. Operation is conventional.

i, Radio Compass Receiver. - Operation of the
radio compass receiver (figure 46- ) is the same
for the navigator as it is for the pilot, Refer to para-
graph 44., section 1 for detailed use of the radio
compass receiver,

4. Bearing Indicator. - The bearing indicator is
mounted beneath the forward inboard corner of the
navigator’s table and its dial {figure 49- ) may be
seen by lifting the cover on the table. The loop an-
tenna is remotely controlled from the radio compass
receiver,

k. Aperiodic Compass, - The compass is located
on the right side of the compartment below the bomb
sight storage box.
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Fire Extinguisher Seat For Auxiliary
Bomb Bay Step Light Craw

Switch 8 Antenna Relay Control
Command Transmitters Box

Command Recejvers 7 Oxygen Regulator

Figure 50 - Command Radio Installation - Radio Compartment
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SECTION V
OPERATING INSTRUCTIONS - RADIO COMPARTMENT

1. General Description.

a. The radio compartment is located immediately
aft of the bomb bay. It contains most of the radio
equipment, seats for the radio operator and two crew
members, oxygen controls, interphone controls, an
alarm bell, heating and ventilating system duct inlet,
life raft controls, two emergency hand cranks with
extensions, and a fire extinguisher.

b. Two command radio transmitters and three
receivers are mounted on the right side of the com-
partment on the forward bulkhead, (See figure 50.)
They are controlled by remote control units on the
ceiling of the pilot’s compartment, The transmitters’
dynamotor and modulator are on the floor in the for-
wird right-hand corner of the compartment, The
receivers’ dynamotors are mounted on supports be-
hind the receivers,

¢. The ications equip ists of the
following:

Command Set SCR-274-N
Liaison Set SCR-28T7-A
Radio Compass Recorder SCR-268-C
Interphone Equipment RC-36

Marker Beacon Equipment RC-43

Radio Altimeter SCR-518-A
IFF Radio Set SCR-535-A

d. The liaison transmitter is installed on the left-
hand side of the aft bulkhead. The receiver is located
on the radio operator’s table. The dynamotor is lo-
cated on the left rear side of the aft bulkhead in the
ball turret compartment. Two antennae are available
for use with the liaison set, One employs the skin of
the airplane, with the lead-in attached to the change-
over switch (figure 52-2) on the left side wall, The
other is the trailing antenna which is also attached to
the change-over switch. The trailing antenna reel is
electrically operated from a control box (figure 52-4)
to the right of the change-over switch.

2. Operational Equipment,
a. Lighting.

(1) A light (figure 56-5) is located above the
radio operator’s table with a switch locdted adjacent
to the light. A similar light (figure 51-3) and switch
(figure 51-2) are located inthe aft end of the compart-
ment above the liaison transmitter,

(2) The bomb bay step light switch (figure 50-2)
is located on the forward wall of the compartment
above and to the left of the command transmitters.

(3) A light (figure 58-3) and switch (figure 58-2)
are located on the side wall to the left of the radio
operator's seat,

b. Emergency Equipment.

(1) A fire extinguisher (figure 50- ) is located
on the forward wall of the compartment to the right
of the door,

(2) Two life raft control handles (figure 122-2
and -3) are located on the ceiling of the compart-
ment just aft of the top hatch on the right-hind side.
To release the life rafts, pull the handles approxi-
mately 9 inches.

(3) Four red canopy (top hatch) emergency re-
lease handlesare locatedalong the edge of the canopy.

(4) An alarm bell (figure 56-8) is located on the
forward wall of the compartment above the radio
operator’s table,

(5) Two hand cranks (figure 53-6) for manual
operation of the wing flaps, bomb bay doors, landing
gear, tail gear and starters, and two extensions, are
clipped to the aft wall of the compartment above the
transmitter tuning units, Detailed operating instruc-
tions for manual operation of the bomb bay doors and
landing gear will be found in sections X and XIV, and
for manual operation of the tail gear in sections XII
and XIV, For manual operation of the wing flaps see
the following paragraph and also section XL

(6) For emergency operation of the wing flaps,

open the camera pit door and insert a crank with

ttached into the fon at the forward

end of the pit, Rotate the crank clockwise to lower
the flaps and counterclockwise to raise them,

(7) Portable Emergency Transmitter. - Complete
operating instructions will be found on the face of the
transmitter itself, A complete Handbook of instruc-
tions will be found inside the transmitter bag. (See
figure 53-2.)

¢, Seat Adjustment. - For complete instructions
for adjusting the seats, see figure 54,

d. Interphone Controls. - Detailedoperating
instructions for the use of the interphone system will
be l’ou.nd in section I, paragraph 4. The radio oper-
ator's interphone jackhm (figure 56-2) is located on
the left side wall. The fackbox for the other crew
members (figure 55 }is located to the right side wall
of the compartment.
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ols, - Oxygen outlets exist for
the radm Dpemtor {Hgure 56-1) and for each of the
two auxiliary crew members, (See figures 50-T and
55.) Operation is conventional.

4, Heating and Ventilating System Inlet, - The inlet
(figure 52-5) is located on the floor of the compart-
ment to the left and aft of the radio operator’s seat,
Push the knob to close and pull to open,

g. Suit Heater Qutlets, - The heat outpul of the
suit is controlled by a rheostat on the two receptacle
boxes. (See figures 52-4 and 57.)

h. Radio Set, SCR-518-A (High Altitude Altimeter)

(1) Description. - Radio set SCR-518-A consists
of a complete set of apparatus for determining the
height of the airplane above the ground, It is op-
erative over an altitude range of 0-20,000 feet, but it
will work satisfactorily up to 30,000 feet before the
indications become erronecus, Operation of the set
does not depend upon barometric pressure, It indi-
cates altitude of the aircraft above the terrain below
the airplane, and has no reference to sea level. If
the aircraft is flying over broken country, more than
one peak will appear on the indicator, the highest one
representing the object closest to the airplane,

(2) Operation,

(a) Place the power on-off switch in the “‘ON’’
position. This energizes all parts of the set except
the automatic volume control which is controlled by
a separate switch. A pilot lamp located at the lower
center of the control panel should light, indicating
that the power is on.

(b) As the tubes reach their operating condi-
tions, the circle traces and indicating lobes appear on
the screen of the indicator. During the first few min-
utes of operations the indications will be unsteady.

(¢) Turn the "CIRCLE SIZE" control knob un-
til the two circle traces on the indicator screen are
adjusted to the required dinmeter for readings. The
proper size occurs when each circle is just visible
as a luminous green ring on the gray background just
+ayond the outer circumference of its dark calibrated
scale ring.

(d) Turn the “RECEIVER GAIN" control to
adjust the lobe readings for clearest legibility on the
indicator screen, Maximum receiver sensitivity may
be used at the higher altitudes and less than maxi-
mum Sensitivity may be required at the lower alti-
tudes. The receiver gain control must be adjusted
in conjunction with the automatic volume control
switch for maximum lobe legibility on the altimeter
scale in accordance with the following paragraphs,
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Figure 51

Liaison Antenna Tuning Unit
Light Switeh

Light

Liaison Transmitter
Transmitter Tuning Unit

- Liaison Radio Transmitter Installation
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JJORXORORC
Liaison Transm|tter
Antenna Change-Over Switch
Suit Heater Outlet

Trailing Antenna Reel Control
Heating & Ventilating System Inlet

R E W -

Figure 52 - Radio Compartment - Left-Hand Side
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| Seat For Auxiliary Crew 8 Hand Crank

2 Portable Emerpency 5 Extension Of Bomb Doors
Transmitter And Flaps

3 Transmitter Tuning Units 7 Door To Ball Turret

4 Starter Crank Extension Compartment

Figure 53 - Radio Compartment - Right Side - Looking Aft
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Figure 54

Radio Operator’s Seat
Adjustment Diagram

w0 STOP ON
OPERATOR'S SEAT

PFULL UF TD
ROTATE SEAT

FLOON

Figure 55

Auxiliary Crew’s . /“‘i

Interphone Controls

(e)

et B

1. The automatic volume control improves
the performance of the radio set at altitudes below
2000 feet and should only be used for reading up to
2000 feet, With the AVC switch on, receiver sensi-
tivity is r d but is automatically increased with
altitude up to about 2000 feet, Overloading of the
receiver is thus prevented at the lower altitudes.

2. For when d

ding below 2000
feet:

a, At any altitude above 1000 feet, throw
AVC switch on.

b. Adjust ‘‘RECEIVER GAIN'' control until
the Initial lobe appearing at zero on the 2000-foot
seale is the proper height.

“wise direction, read the

¢. The reception lobe giving the altitude
reading on the 2000-foot scale should now remain
approximately constant in size as the ground is ap-
proached.

({) Use of AVC at Higher Altitudes. - The AVC
switch must be turned off when the equipment is op-
erating altitudes above 2000 feet, as the AVC would
otherwise impair the receiver sensitivity in certain
sections of the higher altitude ranges.

(g) Starting from zero and reading in a clock-
edge of each
lobe on each circle trace. (If the lobe is on the top
of the dial, read to the left edge, and if it is at the
bottom of the dial, read the right edge.) The first
lobe (or index lobe) appears at the zero calibration
on each scale, The second lobe (reflection lobe) in-
dicates the altitude above terrain,
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Oxygen Regulator
Interphona Jackbox
Report Rack

Radio Operator's Seat
Radio Operator's Light
Radlo Operator's Table
Light Switeh

Liaison Sat Receiver
Alarm Bell

Phona Call Lamp
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"
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Transmitting Key

Radio Set SCR-535 Crash
Switen—

Ash Reciver

Liaison Transmitter Master
Switeh

Local "Off-On" Switch SCR-635
Radio Set SCR-535 Control

Box ;

Door To Bomb Bay

Radio Operator’s Table and Controls
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Figure 57 -

Suit Heater Qutlet

Right Side

Radio Compartment

1. On each scale (inner and outer), the index
lobe will appear at the zero calibration, The second
(reflection lobe) on each scale indicates the absolute
altitude of the alreraft.

2. Theinner circle is merely a vernier on the
outer circle, On the outer circle, it is possible to
read to within 250 feet, If greater accuracy is re-
quired, the inner scale reading must be taken into
consideration, as follows: Read the outer scale to
the next lower even thousand (4000, for instance).
Read the inner scale. If the reading of the inner scale
should be 750 feet, the actual altitude of the alrcraft
is then obtained by adding the readings of the two
scales: 4750 feet. The inner scale can, with prac-
tice, be read to within 25 feet,

3. H the zero lobes have shifted away from
zero, correct readings may be obtained by adding the
amount of zero shift if the shift is to the left of zero,
and by subtracting the amount of zero shift if the shift
i5 to the right, from the reading of altitude which was
obtained by following the procedure outlined in the
preceeding paragraph.

4. U thealtitude of the aircraft exceeds 20,000
feet, the indications will still indicate the absolute
altitude, providing the operator adds exactly 20,000
feet to theapparent altitude, It will usually be obvious
(from the pressure altimeter, for Instance) when the
aireraft is at or above 20,000 feet, If the operator
knows that the aircraft is at least 20,000 feet high,
but the indicator shows only 2700 feet, the actual
altitude 15 obviously 22,700 feet.

5. Flying over rough terrain will show fluc-
tuating indications and flying over water will give a
steady indication,

(3) Precautions,

(@) Under normal variable service conditions,
the following inaccuracies of performance are to be

expected:

1. Initial deviation from perfect accuracy 50
feet plus 1/4 of 1 percent of the time or absolute
altitude,

- 101 -
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2. At zero altitude, the maximum error in
reading will be 50 feet.

3. At20,000 feet, the maximum error in read-
ing will be 100 feet,

EXAMPLE:

Maximum reading at 20,000 feet:
20,000 + 50 + (,0025 x 20,000) = 20,100 feet
Minimum reading at 20,000 feet:
20,000 - (50 + .0025 x 20,000} = 19,900 feet

(4) Observable Defects.

(&) Circle traces of unsymmetrical shape will
cause inaccurate readings.

() Circle traces badly off center will cause
inaccurate readings,

(¢c) Shifting of zero transmission lobes will
cause incorrect scale readings, but correct readings
may be obtiined by adding or subtracting the shift
reading of the zero lobe to or from the indicator re-
ception lobe reading.

h. Armor Proteczion. - Armor sufficient to with-
stand U.S, .30, German .312, and Japanese and Italian
303 (7.7 mm) caliber fire by direct right angle hit
is provided for the radio operator. Enemy fire orig-
inating within the areas illustrated in figure 59 will
not reach the pilot,
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| Radio Operator's Armor
Plate

Extension Light Switch
Extenslion Light
Interphone Jackbox
Monitor Switch
Interphone Amplifier

o EFwn

Figure 58 -

Radio Operator’s
Interphone Jackbox

Figure 59 -

Angles of Armor Protection
Radio Operator
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SECTION V]

1. Geperal Description.

The bombardier's compartment is located in the
nose of the airplane, There is no physical separation
between it and the navigator's compartment, The
compartment contains bomb controls, instrument and
control panels, bomb rack indicator (see inset), inter-
phone jackbox, oxygen control, machine gun, heating
and ventilating system inlet, bomb sight window de-
froster and control, and a heated suit outlet.

2. Operational Equipment.
i, Lighting.

{1) No dome light is located in this compartment,
Light is received from the dome light in the naviga-
tor’s compartment.

(2) A flexible light (figure 62-8) and switch
rheostat (figure 62-7) are located forward and above
the bomb controls on the left side of the compartment.

(3) An extension light (figure 63-11) and switch
(figure 63-10) are located on the bombardier's in-
strument panel.

b. Emergency Equipment. - The emergency escape
route is through the mvlgal.or’s compartment and out
the front entrance door in the bottom of the fuselage
below the pilot's compartment,

¢. Seat Adjustment, - See figure 60 for complete
instructions for adjustment of the seat.

HORIZONTAL
ADJUSTMENT

VERTIAL
ADJUSTMENT

Figure 60 - Bombardier’s Seat Adjustment Diagram
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d. Interphone Controls. - An interphone jackbox
is located on the right side of the compartment,
Detailed operating instructions are outlined in sec-
tion I, paragraph 4,i. (See figure 61-1.)

e. Bomb Controls.

(1) Bombs are normally released electrically,
but can be mechanically released in an emergency,
Electrical control provides for individual release of
bombs either singly (selective) or continuously at
predetermined intervals (train). Mechanical control
is always in “SALVO’’ by operation of the bomber’s
release handle or by operation of the emergency
release handle, Thebomb release handle (figure 62-5)
has three positions as follows:

(a) Lock. - In the “LOCK’' position the bomb
racks are locked against any release of bombs ex-
cept by means of the emergency release handles,

(b) Selective. - In the ‘'SELECTIVE'' position
the bomb racks are prepared for electrical release
by manual operation of the release switch or by auto-
matic operation through the bomb sight.

(¢) Salvo. - Replacement in the '"SALVO' po-
sition when the bomb doors are open, mechanically
releases all bombs simultaneously and unarmed,

(2) The bombardier’s release switch (see inget)
is mounted on the forward end of the control panel.
This is a double throw momentary contact toggle
switch which operates in either direction to energize
the release unit solenoids through the interval release
control mechanism, A hinged guard (figure 62-1)
prevents inadvertent operation of this switch,
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| Interphone Jackbox

2 Glido Bombing Attachment Static
Pressura Selector Yalve

3 Oxygen Regulator

4 Sult Heater Outlet

L
%
Sl

D e

3 r

B Bombardier's Seat

8 .30 Caliber Machine Gun
(Stowed)

7 Heating & Ventilating
System Duct

Figure 61 - Bombardier's Controls - Right Side Wall
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Bomb Release Switch Guard

Bomb Release Switch

Bomb Door Contrel Handle

Bomb Door Switch

Figure 62
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Bombardier's
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Bomb Release Handle
Clipboard

Bombardier's Light Switch
Bombardier's Light

Bemb Controls
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| Air Speed Indicator 12
2 Bomb Release Warning Lamp 13
3 Altimeter Scale Error Card 14
4 Bomb Door Warning Lamp s
5 Altimeter 16
6 Pilot Call Switch 17
7 Panel Light 18
8 Phone Call Lamp 5]
9 Warning Lamp Rheostat

10 Extension Light Switch 20
Il Extension Light 21

Figure 63 - Bombardier's
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Uitra-Violet Spot Light
Clock

Ash Receiver

Free Air Thermometer
Bombardier's Seat

Bomb Rack Selector Switches
Bomb Interval Switch
Uitra-Yiolet Spotlight
Control Switch

Bomb Indicator

Bomb Indicator Coptrol Knob

Instrument Panel
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MAXIMUM AIRPLANE GLIDE & CLIMB ANGLES FOR BOMB RELEASE
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WITH WHEELS AND FLAPS UP: MAXIMUM ALLOWABLE INDICATED AIR SPEED IS 305 MPH
SAFE GLIDE ANGLE IS 15'4°.

WITH WHEELS AND FLAPS DOWN: MAXMUM ALLOWABLE INDICATED AR SPEED IS 147 M PH
SAFE GLIDE ANGLE IS 13 W°. .

NOTE: THE SAFE GLIDE ANGLES ARE BASED ON AN AIRPLANE GROSS WEIGHT OF
40,000 LBS. WITH POWER OFF AND WINDMILLING PROPELLERS.

WHILE THE MAJORITY OF BOMB STATIONS WILL PERMIT RELEASE OF BOMBS AT AN
ANGLE WHICH WILL PRODUCE AN INDICATED AIR SPEED GREATER THAN THAT DESIGNATED
FOR THE SAFE GLIDE ANGLE OF THE AIRPLANE, UNDER NO CONDITIONS SHALL THE
MAXIMUM ALLOWABLE INDICATED AIR SPEED BE EXCEEDED.

ANGLES SHOWN ALLOW I0* FOR SAFETY. HOWEVER, UNDER PERFECTLY SMOOTH
FLYING CONDITIONS, IF IN THE AIRPLANE COMMANDER'S OPINION CONDITIONS WARRANT [T,
THESE GIVEN ANGLES MAY BE EXCEEDED BY NOT MORE THAN 5°.

THE GLIDE OR CLIMB ANGLE IS THE ANGLE INCLUDED BETWEEN THE EARTH'S SURFACE
AND THE FUSELAGE CENTERLINE.

THE ANGLES LISTED IN THE TABULATION ARE THE MAXIMUM AT WHICH BOMES
MAY BE RELEASED WITH A 10° CLEARANGE ANGLE MAINTAINED IN THE BOMB BAY.

€
AIRPLANE
REAR VIEW

BOMEB POSITIONS

Figure 64 - Bomb Release Angles Chart
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(3) The interval release control unit is mounted
at the bottom of the bombardier's control Panel and
may be set to provide either “'SELECT" or '"TRAIN"'
release, On alrplanesserial Nos, 42-5050 and on, four

hes on the bombardier’'s control panel permit
selection of any external or internal rack for electri-
cal release, Two additional rack selector switches
in the bomb bay permit elimination of either right-or
left-hand bomb bay from the release circuit if bomb
bay fuel tanks are carried. The bomb release se-
quenced with all six rack selector switches “ON"" is:

1 - LH internal station No, 1
2 - RH external rack

3 - RH internal station No, 22
4 - LH external rack

5 - LH internal station No, 2
6 - RH internal station No. 23

and continuing alternately between left-hand and right-
hand internal bays. Any rack or combination of racks
may be eliminated from the rel ¥ by turn-
ing off the respective selector switch on the bombar-
dier's control panel,

T. O. No. 01-20EF-1

(4) A bomb door control handle is located to the
left of the bombardier forward of the control panel,
and operates a double throw toggle switch which con-
trols the solenoid switches for the bomb door re-
tracting motor., A lug on the side of the handle is
located so that when the door handle is in the ““CLOSED"
position, the bomb release lever cannot be moved
out of the ‘LOCK"’ position,

CAUTION: If bombs are carried above the
2000-pound bomb, they MUST NOT be released
until the D-6 shackle and adapter have been
removed, This definitely requires ''SELEC-
TIVE" release control for the 2000-pound
bomb,

1. Qxygen Control. - The regulator (figure 61-3)
is located on the right-hand wall of the compartment,
Operation is conventional,

£ Heatingand Ventilating System. - The duct has
a control knob which controls the flow of air to the
bomb sight window located in the floor in front of the
bombardier's seat, The knob is shoved forward to
shut off the flow of air and pulled aft to allow air to
reach the bomb sight window. Selection of hot and
cold air is made by the pilot,

Figure 65 - Bombsight Window Defroster Control
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Oxygen Bottle

Oxygen Regulator
Selective Check Valve
Thermos Bracket

£ WA -

Figure 66 - Selective Check Valve
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| Gun Sight

2 Sight Light Rheostat
Control

3 Sight Switch
4 Gun Charging Handles

Figure 67 - Upper Turret-Intericr View
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| Panel Light Switch 4 Throat Microphone Push-
! to-talk Switch

2 Panel Light 5 Turret Structure

3 Interphone Jackbox 8 Oxygen Bottle

Figure 68 - Upper Turret Operator's Interphone Jackbex
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SECTION VII
QPERATING INSTRUCTIONS - UPPER TURRET COMPARTMENT

1. General Description.

The upper turret compartment is located directly
behind the pilots' seats, It is equipped with oxygen
and interphone controls, two thermos bottles, fire
extinguisher, oxygen bottle for the turret operator,
the two fuel transfer valves and pump switch, eight
oxygen bottles which furnish part of the oxygenfor the
airplane’s master system, the upper gun turret con-
taining twin .50 caliber machine guns,and the selective
check valve for the hydraulic system,

2. Operational Equipment.
4. Lighting.

(1) Light for the compartment in general is
furnished from the dome light (figure 4-2) on the
ceiling between the pilot’s and copilot’s seats, The
switch (figure 4-1) is located directly aft of the light,

(2) A panel light (figure 68-2) and switch (figure
68-1) are located on the wall of the compartment to
the left of the turret.

(3) A trouble light (figure 72-7) and switch (figure
72-8) are located on the inside of the turret on the
right-hand side looking aft,

b. Interphone Controls, - An interphone jackbox
(figure 68-3)is located on the wall of the compartment
to the leftof the turret next tothe panel light. Detailed
operating instructions are given in section I, para-
graph 4.i.

¢, Oxvgen Controls. - One oxygen regulator (figure
66~ 2) is located on the wall of the compartment to the
right of the turret beside the selective check valve,
A second regulator (figure T3-6) Is located inside the
turret on the right side looking aft. This regulator is
connected with the bottle attached to the lower part
of the turret. When the supply of this bottle is ex-
hausted, it ean be refilled from the airplane’s master
system by using the connection provided on the out-
side of the turret, Operation of the regulator is con-
ventional,

d. Armor Protection. - Theaerial engineer (turret
operator) is protected from enemy fire by armor plate
on the bulkhead between the turret compartment and
the bomb bay. See figure 69 for angles of protection,

e, Fuel Transfer Controls,

(1) Selection of source and destination for fuel
transfer is made by means of twofuel transfer valves
(figure 70-2) located below the door between the upper
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turret compartment and the bomb bay on the forward
side. Each valve has four ports. One port is con-
nectea to a port of the transfer pumps and will be the
inlet OR outlet depending upon the direction of trans-
fer. The other three valve ports are connected to the
two engine tanks and the bomb bay tank (when installed)
on thelr respective sides of the airplane, The transfer
of fuel must always cross the center line of the air-
plane. In order to transfer between two tanks on the
same side of the airplane, it is necessary first to
transfer toa tank on the opposite side of the airplane,
then reset one valve for the final destination and
transfer back to the desired tank, Refer to the fuel
transfer operation diagram (figure 71) for additional
information and instructions,

-
i
N
s

" JLPRERE
AT (7.7 W) CLLIME
FARE SHERINATING
WITRIN WITE ARELS

I[]
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Figure 69 - Anglesof Armor Protection - Top Turret
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Figure 70 - Fuel Transfer Controls - Looking Aft

(2) The switeh (figure 70-1) for the fuel transier
pump is composed of two double throw toggle switches
with the handles linked together. The direction of
throw of the switch handle corresponds to the direc-
tion of flow of fuel, In order to prevent operation of
the transfer pump against a closed valve, a safety
switch at each valve holds the electrical circuit open
except when the valve is fully turned to one of the
three tank positions.

WARNING: Do not inadvertently use the bomb
bay valve position when the bomb bay tanks
are not installed. No provision is made for
elimination of this position when the valve port
is not in use. It is recommended thata six-
inch length of hose, plugged at the outer end,
be attached to the bomb bay valve ports,

{. Turret Operation.
(1) General.

(a) Displacement of the guns in elevation is
controlled by lifting or depressing the hand control
grips (figure 72-3). The direction of such displace-
ment (increasing or decreasing) corresponds to the
direction of the handgrip motion about the horizontal
axis,

() Rotation of the turret is obtained by turning
the handgrips about the vertical axis. The range
knob (figure 72-2) is mounted conveniently between
the grips, so that the gunner rests both thumbs on
this knob while holding the grips in the palms of his
hands. This knob sets the range in the computing

sight,

(¢) The hydraulic power unit furnishes the me-
chanical power for driving the turret in azimuth and
the guns in elevation,

(d) A gun firing switch is mounted to the rear
and at the upper end of each handgrip. The two
firing itch are ted in parallel so that
either switch can be used to fire the guns, A dead-
man switch Is provided on each grip; these are con-

- 113 -

T. 0. No, 01-20EF-1

nected in parallel so that the gunner can operate
the turret when either hand rests on a grip. The
dead-man switch is provided so that in event of mis-
hap to the operator, causing his hands to fall off the
grips, the power circuits of the turret will be opened
and all turret motionand firing of guns willbe stopped.

(2) Preflight Operation.

(a) Allow hydraulic units and sight to warm up
at least five minutes before take-off,

() Engage power clutches,

(¢} See that hand cranks are disengaged (do not
disengage until after power clutches have been en-
gaged).

(d) Feed ammunition just up to the guns,

(¢} Move main gun switch (figure 74-1) to ‘‘ON"’
position,

(f) Place sight switch (figure 67-3) in ‘““ON"
position,

(g) Close dead-man switches (figure 72-1) on
handgrips,

(h) Check response of azimuth and elevation
mechanisms by manipulating the handgrips. (Seefig-
ure 72-3.)

(i) Turn range knob (figure 72-2) and cbserve
that reticles move in response.

(1) Adjust reticle light (figure 67-2) to desired
brilllance (approximately),

(3) Flight Operation

(a) Charge guns by pulling each handle (figure
67-4) twice,

(o) Turn ongun selector switches, (See figures
T4-2 and 74-3.)

(¢) When target is sighted, set in target dimen-
sion on sight.

(d) Turn hand controls (figure 72-3) so that
reticles frame the target.

(&) Adjust range knob (figure 72-2) until reticles
frame the target.

({) Press either {iring switch,

(g) After ammunition has been used, charge
guns at least twice to clear out live shells.

(b) When the turret is not being used, turn it

50 that the guns point aft and are parallel tothe center
line of the alrplane,
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NOTE: DIRECT TRANSFERS CAN BE MADE ONLY ACROSS CENTERLINE OF AIRPLANE

OPERATION OF CONTROLS
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Examrie.
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LEFT HAND TO LEFT MAND TAMK
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FROM LEFT HAND BOME BT

TO ENGINE MO | TANE BT

WAT OF MIOHT HAND ROMB BAY
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CrAMPLE
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Figure 71 - Fuel Transfer Operation Diagram
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Deadman Switch
Range Knob
Hand Grip
Ammunition Box

o~ ;o

Az imuth Handcrank
Oxygen Eottle
Trouble Light Switch
Trouble Light

Figure 72 - Upper Turret Controls
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| Range Enob 5 Deadman Switch

2 Trouble Light Switch 6 Oxygen Flow, Control Knob

3 Trouble Light 7 Oxygen Mask Connection Fitting
4 Hend Brip 8 Elevation Handcrank

Figure 73 - Oxygen Regulator-Upper Turret
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(1) In event of power fallure, the turret may be
controlied by the azimuth hand crank (figure 72-5)
and the elevation hand crank (figure 73-8) as set forth
in the following paragraph. It i5s not possible to track
a target when the hand cranks are used, since the
movement of the guns and turret would be too irreg-
ular for accurate sighting even if the gunner could
manipulate all the controls at one time. The hand
cranks may be used, however, for positioning the
turret and guns so that they point to the approximate
position of the target,

(i) When itis necessary to use the hand cranks,
the following procedure should be followed exactly:

1. Engage azimuth (figure 72-5) and elevation

hand cranks (figure 73-8).
Disengage power clutches,
Move turret and guns into desired position.

. When finished, re-engage power clutches,

C

Be sure to disengage hand cranks before

operating power motor again.

<]

T. 0, No. 01-20EF-1

I | Gun Master -
Switeh —
‘ 2 Right Hand Gus
Selecter Switch

Hand Gun
tor Switch

Auxiliary Hydraulic
Accumulator

Turret Support Structure
Thermos Bottles

Paper Cup Dispenser
Electric Hydraulic Pump
Oxygen Botties

Top Gunner's Foot Rest

@ N o > F w N

Fuel Tank Transfer
Selector Valve

s

Figure 75 - Upper Turret Compartment - Right Side - Looking Aft
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I Copilot's Armor Plate Support 4 Paper Cup Dispenser
2 Firs Extinguisher 6 Wiring Diagram Holder
3 Inverter 6 Oxygen EBottles

Figure T8 - Upper Turret Compartment - Right Side - Looking Forward
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SECTION VIIL
QPERATING INSTRUCTIONS - BALL TURRET COMPARTMENT

1. General Description.

a. In the bottom of the fuselage between the side
windows and the radic compartment is installed a
Sperry ball-type power turret equipped with twin .50
caliber machine guns. Entrance Into the turret is
accomplished from within the airplane after take-off.
An auxiliary oxygen bottle is fastened to the upper
support of the turret and is not part of the airplane’s
master oxygen system. A firstaid kitis clipped to the
aft side of the bulkhead between the ball turret compart-
ment and the radio compartment to the left of the door.

b. A hydraplic power unit provides power for
driving the turret in azimuth and elevation. It pro-
vides the gunner with the power for obtaining smooth
and easily controlled motion of the turret when track-
ing the target.

¢. The hand control and limit unit controls the
outputs of the azimuth and elevation hydraulic sys-
tems, A pair of handgrips (figure 86-2) controls the
motion of the turret in azimuth and elevation. Each
handgrip has a firing switch on the top end. (See
figure 86-3).

d. The switchbox (figure 85-7) controls distribution
of the electric power to the various units inthe turret.
The terminal block in the top left end of the box has
convenient posts for connecting the leads of the gun-
ner's head set and mlcrophone,

e A press-to-talk switch (figure 77-1) for inter-
e ication i located just in front of the gunner’s
right footrest.

Figure 77 - Ball Turret Gunner's Microphone Button
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1. A rheostat control 15 provided for use with the
gunner’s heated suit, It Is located on the underneath
side of the seat and is adjusted to obtain the desired
temperature in the suit,

2. Operational Equipment.

. Lighting. - A dome light islocated inthe ceiling
of the compartment just aft of the turret support,
The switch (figure 78) is located to the right of the
door between this compartment and the radio com-
partment.

e
33 3 4

Figure 78 -
Dome Light Switch
Ball Turret Compartment
Looking Forward

Figure 78 -
Refilling Ball Turret
Oxygen Bottle

b. Oxygen Contirols. - An oxygen regulator (see
inset) is provided on the inside of the ball turret on
the right-hand side. Oxygen is supplied from the
auxiliary bottle above the turret. When the supply of
this auxiliary bottle is exhausted, it can be renewed
from the airplane’s master system by means of a
filler valve connection as illustrated in figure 78,
Operation of the regulator is conventional.

¢. Armor Protection. - Refer to figure B0 for
angles of armor protection,

d. Operation of Turret
(1) Instructions for Entering Turret.

CAUTION: Do not attempt to rotate the turret
in elevation while the airplane is onthe ground.
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) BIBE VIEW
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Figure 80 - Angles of Armor Protection
Diagram - Ball Turret

No crew member shall be in the turret during
landing or take-off and the guns of the turret
shall be in the horizontal position pointing aft.

(a) Remove ammunition box cover and load.
Push ammunition down to the guns.

(b) Remove elevation hand crank (figure 81-1)
from its clip and attach it to shaft, Be sure that the
hand brake ({igure 81-2) is locked.

() Move elevation hand clutch (figure 81-4)
to “IN’' position, It may be necessary to loosen hand
brake and rock hand crank back and forth before hand
clutch can be moved to “IN"" position,

(d) Move elevation power cluteh to “'OUT”' po-
sition using clutch handle, then replace handle in its
clip.

(2) Loosen elevation brake (figure 81-2) slowly
while holding elevation hand crank firmly,
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(f) Turn elevation hand crank (figure 81-1) in
down direction as illustrated in figure 82 until turret
revolves to low limit of elevation (-90 degrees),

(g) While holding elevation hand crank, open
turret door, reach inside and move elevation power
eluteh to “'IN"' position,

(b) Move elevation hand clutch to ‘‘OUT” po-
sition, remove hand crank and replace it in its clip,

(i} Enter turret, Close door securely. Be sure
door handles are pushed all the way up and that the

w;g_{.dmja_llmm before turning main power and
sight switches “'ON.™

(2) Preflight Operation.
(a) Turn power switch “ON.""
(b) Turn sight switch (figure 83-3) “‘ON."”

(g) Check response of azimuth and elevation
mechanisms by manipulating the hand controls,

WARNING: Be sure that the guns are not
driven down into the ground.

(d) Adjust reticle light (figure 83-2) on sight to
desired brilliance (approximately),

(e) Work range foot pedal (figure 85-4) and
observe if reticles move in response.

(D) Lift each guncover plate and pull ammunition
down, feeding {irst shell by hand into magazine of gun,
then close gun cover plates,

(3) Elight Operation.

(a) Load ammunition boxes as illustrated in
figure 83. Enter turret.

(b} Turn on power switch,
(¢) Turn on sight switch. (See figure 83-3.)

(d) Charge guns by pulling charging handles
{figure B5-3) twice,

(g) Turn on fire selector switches. (See figure
86-9,)

(f) By means of hand controls (figure 86-2),
track the target.

(g) Operate range foot pedal (figure 85-4) un-
til reticles frame the target.

(h) Close either firing key. (See figure §6-3.)
(i) When ammunition is used up, charge guns

at least twice to be sure that no live shells are left
in the guns,
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Figure 81 - External
Manual Controls -
Ball Turret

Elevation Handcrank
Elevation Handbrake
Lug Wrench

Elavation Handclutch

Figure 82 - Operation
of External Elevation
Handerank - Ball Turret
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| Hand Grips

2 Sight Light Rheostat
Contral

3 Gun Sight Switch

4 Gun Firing Switches

Oxygen Regulator
Flexible Light

Gun Sight

Az imuth Hand Crank
Az imuth Power Clutch

Ww o~y ow:m

Figure 83 - Ball Turret Azimuth Handcrank
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Figure 84

Loading Ball Turret
Ammunition Boxes

Turret Front Window

I Electrical Switch Box -]
2 Spotllight Switch 7 Foot Rest

3 Gunner's Seat 8 Charging Handle

4 Range Foot Pedal 8 Turret Hand Control & Limit Unit
B 0

Headset and Microphone Leads I Elevator Power Clutch

Figure 85 - Ball Turret - Top View
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Elevation Handcrank
Hand Control Grip
Firing Switches
Oxygen Regulator
Azimuth Handcrank

Figure 86

Spot Light

Electrical Switch Box
Spot Light Control Switch
Gun Selector Switches
Elevation Power Clutch

O W o~ o,

Ball Turret Coantrols
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(i) Turn fire selector switches (figure 86-8)
“OFF."

NOTE: Hand cranks are provided on the in-
terior of the ball turret for manual operation
of the turret in case of power failure. The
azimuth hand crank connection is on the right
side (see inset) and the elevation hand crank
connection (figure 87) is on the left. The two
hand cranks are stowed in clips just above the
door opening.

(4) Lnsiructions for Leaving Turret.

(a) Drive turret to low limit of elevation (-90
degrees),

(b) Turn main power and sight switches (figure
86-9) “OFF."

(¢) Open door and leave turret.

T. O. No, 01-20EF-1

(d) Attach elevation hand crank. (See figure
81-1.)

(e) Move elevation hand clutch (figure 81-4) to
“IN"' position,

() While holding elevation hand crank firmly,
reach inside turret and move elevation power clutch
to “'OUT"" position, :

(g) Close and latch door of turret,

(h) Turn the elevation hand crank and elevate
the turret to upper limit, and then lock elevation hand
brake. (See figure 81-2.)

(i) Remove clutch handle from clip and attach
to azimuth power clutch on top of turret. Move azi-
muth power clutch to ““OUT” position and push turret
by hand until guns point to rear of airplane,

(i) Moveazimuth power clutch to''IN" position,
and then remove handle and replace it in its clip,

Figure 87 -

Ball Turret
Elevation Handerank
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1. Genera] Description.

The side gunner's compartment extends from the
bulkhead just aft of the main entrance door forward
to the lower ball turret. It includes storage space
for the nacelle platforms, one flexible .50 caliber
machine gun at each side window, 2 chemical toilet
just aft of the main entrance door, a fire extinguisher
and oxygen and interphone controls,

2. Operational Equipment.

i . = Through the main entrance
door, (See figure 88-2.)

. - The dome light switch (figure 88-3)
is located just aft of the main entrance door.

¢. Interphone Controls, - The interphone jackbox
[ﬂgure 88-2) is located on the left side of the com-
partment, on the forward side of the left-hand gun
support, Operation is conventional,

d. Suit Heater Control. - A rheostat control (fig-
ure 88-4)is provided for use with the gunner’s heated
suit, It is adjusted to obtain the desired temperature
in the suit,

Emargency Door
Relsase Handle

Main Entrance Doar
Dome Light Switch
Chemizal Toilet
Fire Extinguisher
Papar Hanger

o e W
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B = The two regulators (figure
90) are located side by side in the ceiling between
the two guns,

1. Emergency Equipment.

(1) Fire Extinguisher. - A carbon tetrachloride
fire extinguisher (figure B8-5) is attached to the for-
ward side of the bulkhead between the tail wheel com-
partment and the walst gunner’s compartment, behind
the chemical toilet,

(2) Emergency Releases, - Eachside window has
an emergency release bar (figures 92-4 and 93-2)
on the forward side of each window. To open the
window, jerk the bar forward. There are no catches
to be released. The main entrance door also has an
emergency release handle. (See figure 88-1.)

£ Armor Protection,
tection, see figure 91,

- For angles of armor pro-

h. Flight Operation. - To prepare the machine
guns for action, remove the straps (figures 92-2 and
93-3) and swing the guns into position. Loading and
firing the guns is conventional.

Figure B8 - Main Entrance Door - Side Gun Compartment
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Figure 89

Phone Call Lamp
Interphone Jackbox
Ammunition Boxes
Suit Heater Outlet
Oxygen Filler Valve

- Side Gunner's Controls
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Figure 90 - Side Gunner's
Oxygen Controls
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Ammunition Box

Stowage Strap

Armor Plate

Bar For Opening Window

.50 Caliber Machine Gun
Phone Call Lamp
Interphone Jackbox
Ammunition Boxes
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Figure 92 - Side Gun Compartment-Left Hand Side-Looking Aft
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.50 Caliber Machine Gun (Stowed)
Bar for Opening Window

Stowage Strap
Ammunition Boxes
Armor Plate

Fire Extinguisher

~N & o E W M -

Chemical Toilet

Figure 93 - Side Gun Compartment - Right Hand Side - Looking Aft

- 130 - RESTRICTED



RESTRICTED

T. 0. No. 01-20EF-1

SECTION X
QPERATING INSTRUCTIONS - BOMB BAY COMPARTMENT

15 scripti

The bomb bay Is situated between the radio compartment and the upper tur-
ret compartment. It is equipped with either bomb racks or releasable sell-
sealing fuel tanks, two dome lights, step light, an oxygen regulator, relief
tube located behind the left-hand dome light, connections for manual operation
of the landing wheels separately and bomb bay doors,and an emergency bomb
release handle, For detailed operating instructions on the use of the hand
fuel pump, see figure 98A,

2. Operational Equipment.

a. Lighting.
(1) The step light (figure 94-4) is in the step at the forward end of the
catwalk. The switch (figure 50-2) is on the forward wall of the radio com-
partment to the right of the door.

| Emergency Bomb
Release Cover

2 Bomb Door Hand
Crank Connectien

3 Bomb Bay Fuel

Tanks
4 Step Light
5 Catwalk
4 |
Figure 84 - Step - Bomb Bay - Looking Forward
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Figure 95

i
| % Bomb Bay Dome
! Lights Switches

| Oxygen Regulator
2 Relief Tube
3 Left Hand Dome Light

Figure 96 - Oxygen Regulator - Bomb Bay
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(2) Two dome lights (figure 96-3) are located in
the bomb bay, one on either side at the aft end of the
bay. The switches (figure 95) are located on the for-
ward side of the aft bulkhead to the right of the door.

b. Oxygen Regulator, - The oxygen regulator (fig-
ure 96-1) is located on the aft wall of the bomb bay
on the left side of the compartment,

¢ Emergency Equipment.

(1) i p=
A hand erank connection for manual operation of each
wheel is located on each side of the door in the for-
ward wall of the bomb bay, Two hand cranks are
clipped to the aft wall of the radio compartment. In-
sert the erank into the connectionand rotate clockwise
to raise the wheel and counterclockwise to lower it,
(See figure 115,)

(2) Emergency Operation of Bomb Bay Doors, -
Use the same crank for manual operation of the bom!
bay doors that was used for the manual operation of
the landing wheels. Insert the crask into the connec-

Figure 97 - Left-Hand Bomb Rack Selector Switch
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Figure 88 - Right Hand Bomb Rack Selector Switch

tion (figure 94-2) in the step at the forward end of
the catwalk in the bomb bay. Rotate clockwise to
close the door and counterclockwise to open them,

{3) Emergency Bomb Release. - The emergency
bomb release handle is located on the step at the for-
ward end of the bomb bay and is protected from in-
advertent handling by a hinged puard (figure 84-1)
which may be moved out of position when desired,
Pulling the handle will result in release of all bombs
salvo the instant the doors reach the full open posi-
tion. The bomb bay fuel tanks may also be dropped
by the emergency release handle. For instructions
on retraction of the bomb doors after emergency
release, see figure 118,

d. ck Seleg 3. - Two switches,
one on each side of the bomb bay, are used in con-
junction with the two bomb rack selector switches
mounted on the bombardier’'s control panel. (See
figure 63-17.) When either switch is in the “OFF"
position, electrical release of bombs, or fuel tanks,
from that bay Is impossible,
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Selector VYalve

Bomb Racks

Catwalk Truss

Pump Hose

Emergency Hand Transfer
or Refueling Pump

& Pin

;mE W N -

o ALTERNATE MOUNTING OF PUMP
FOR GROUND USE

TO FUEL SUPPLY

INSTRUGTIONS

TO TRANSFER FUEL FROM RIGHT TO LEFT, REMOVE ELECTRIC PUMP
HOSE FROM SELECTOR VALVE AND CONNEGT HAND PUMP HOSE AS SHOWN.
REVERSE THE HOSES FOR OPPOSITE TRANSFER.

NOTE- TURN HAND PUMP HANDLE GLOGKWISE ONLY. FUEL FLOW IS
IN AT BOTTOM AND OUT AT TOP.

TO REFUEL WITH PUMP IN THE BOMB BAY POSITION, GONNECT THE
TOP HAND PUMP HOSE TO THE SELECTOR VALVE, SET TO DESIRED TANK

ﬁf:ﬁf::'iu“ = TO BOMB BAY TANK o108 LEAD BOTTOM HOSE TO AUXILIARY SUPPLY.
e tn PR T0 REFUEL WITH PUMP MOUNTED ON LANDING GEAR, CONNECT BOT-
HAND'T! TOM HOSE TO AUXILIARY SUPPLY AND LEAD TOP HOSE TO FUEL TANK

FILLER NECK. [USE GOVT SUPPLIED HOSE).

Figure 98A - Operating Instructions - Hand Fuel Pump
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SECTION XI
R S - ] M
1. Genera] Description. c. Seat Adj . = For complete instructions

The tail gunner’'s compartment is located in the
tail of the airplane. It is equipped with a side door,
two oxygen regulators, interphone controls, a dome
light and switch, twin .50 caliber machine guns, bi-
cycle-type seat, knee pads, phone call lamp and gun
camera, mounted between the gun barrels, with safety
switch.

2. Operational Equipment.

a. Initial Entrance. - Thereare two ways of enter-
Iing the tail gunner’'s compartment: one from the tail
wheel compartment through a small door in the bulk-
head, and one from the outside through a side door,
(See figure 100 ) The latter is used for emergency

exit, and is equipped with anemergency release handle,
(See figure 100 )

. Lighting. - A dome light and switch are located
just above the gun handles behind the armor plate,

-135

for adjusting the tail gunner's seat, see figure 101,

d. Interphone Jackbox. - The jackbox (figure 102-1)
is located on the right side of the compartment looking
aft above the aft end of the ammunition box. Operating
instructions are outlined in section I, paragraph 4.4,

[ trols. - Twooxygen regulators (fig-
ures 103 and 104-3) are provided, one on each side
wall. Operation is conventional.

. Armor Protection. - The window through which
the gunner sights is made of bullet resistant glass,
For angles of armor protection, see figure 106.

g Suit Heater Contro). - A rheostat control (fig-
ure 108) is provided for use with the gunner’s heated

suit, It is adjusted to obtain the desired temperature
in the unit,

Figure 99 - Tall Gunner's S8
Compartment - Looking Aft )

I Interphone Jack-
box

2 Ammunition Boxes

3 Tall Gunner's

Sent

Knee Pads
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| rwn SEAT

PULL HANDLE TO
TILT SEAT

I3 POTITIONS] = 0
PULL HANDLE TO " ! X
MOVE SEAT FORE B AFT

& PORITIONS )

L,
e

e
;

Figure 101 - Tail Gunner’s Seat
Adjustment Diagram

I Comars Safaty
Sultek
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Interphone J

ackbox

— ——
2 Oxygen Regulator

Figure 102 - Left Side Wall Con-
trols - Tail Gunner's Compartment

Figure 103 - Tail Gunner's
Phone Call Lamp

Figure 104 - Right Side Wall Con-
trols - Tail Gunner’s Compartment

-

2 Camera Controf | 3
Switeh

Cuygen
Reguiator
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Protection Diagram

Figure 105 - Angles of Armor
. Tail Gunner's Compartment

Figure 106 -

Tail Gunner’s Suit
= Heater Outlet
Right-Hand Side

Fint on
wiTRIN Wi

\ ik view

Figure 107 -

Tail Wheel
Compartment
Looking Aft
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SECTION XII
OPERATING INSTRUCTIONS - TAIL WHEEL COMPARTMENT

1. General Description.

The tail wheel compartment is located between
the side gunner's compartment and the tail gunner's
compartment, It is equipped witha boot (figure 107-2)
for the tall wheel, nacelle platform supports (figure
107-1), & connection for manual operation of the tail
wheel, and an alarm bell. (See figure 121,)

2. Operational Equipment.

2. Lighting. - There are no lights located in this
compartment, Light is derived from the dome light

Figure 108

Camera Pit
Looking Aft

Camera Doors

Vacuum System Control Valve @ |
Viewfinder Aperture @
Camera Door Control Handle ®
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in the side gunner’s compartment, which Is turned on
by the switch (figure 88-3) located just aft of the main
entrance door,

' 1 T . = The hand

. Emergency Operation of Tail Wheel,
crank for manualoperation of the tail wheel is located
in the radio compartment clipped to the right-hand
aft wall of the compartment, above the transmitter
tuning units, The crank is placed into the connection
(figure 116) which is located directly behind the elec-
tric retraction motor. Rotate as desired.
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| Wing Flap Hand Crank Connection B Camera Operator's Seat

2 Propelier Anti-lcer Pumps 6 Camera Door

3 Camera Door Control Handle 7 Intervalometer Power Receptacle
4 Viewfinder Aperture 8 Camera Pit Door

Figure 109 - Camera Pit-Looking Forward
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SECTION Xl
OPERATING INSTRUCTIONS - CAMERA PIT

1. Geperal Description.

Camera equipment is installed in the pit under the
floor of the radio compartment, A door (figure 108-8)
is provided in the floor for the use of the equipment
by the camera operator. Provision is made for three
alternate installations as follows:

Type T-3A Installation:

Type K-TC Installation:

Camera type K-7C
Camera Mount A-8
View Finder A-2
Filter A-d

2. Operational Egquipment,
4. The type A-2 view finder may be installed for-

Camera type T-3A ward of the camera, The bracket assembly used to
Camera Mount ASK support the intervalometer is stowed onthe right side
View Finder A-2 of the camera pit, The intervalometer is stowed on
i A3 Ok fie hsrsalometer ia Taacatied o Ohe Fighe land
'or the intervalometer on T ~han
8 r Induction Coil $3iin 61 the git and k. & tion to the yat
Type K-3B Installation: is provided on the left-hand side,
Camera type K-3B
Camera Mount A-B b. The double camera doors (figure 108-1) and
View Finder A-2 the view finder door (figure 108-3) are hinged in the
Intervalometer bottom of the fuselage and are operated by a lever
Magazine A-1A (figure 109-3) located on the floor at the operator’'s
Filter A-2A seat (figure 109-5),
SECTION XIV
COLD WEATHER OPERATION
1. Winterization. Long reach hot running spark plugs 8.C.
When the outside temperature is expected to fall li‘nl;::e‘:ﬁ::mem SRt O’é
below 0° C (329 F), the airplane should not be oper- Engine cowl fla, 'x'
ated until “‘winterization’’ service has been completed. Li e 1
ght oil in oil pressure gage line X&8.C.
The pilot should definitely ascertain that this service High capacity ignition system x
has been completed before attempting to operate the Coibielas Ale The MRomatsts ¥
airplane or any component part thereof, The follow- Change hydraulic ofl 5.C
ing major items are listed with recommended dis- Y e
sition for a change over from warm weather oper- Use winter grade engine oll (special) 5.0
gﬁn Sariie L e Wing de-icing equipment 0.K.
g x Full closing intercooler shutters O.K.
Self-thawing engine oil ling system 0.K. Supercharger regulator and its ofl
0il radiator shutters 0.K, system X
01l dilution system 0.K. Windshield wipers X
Carburetor heat 32,22 C (90° F) or Windshield de-icers 0.K.
aleohol de-icing system, X Oil tank sump drain, T70-1 drain cock X
Propeller antl-lcer system X Provisions for priming with high
Battery cart external plug O.K. volatile fluids b4
Cockpit heating system (including Lag oil lines and tank where non-self-
windshield defrosters) X sealing X
Snow and ice tread tires 8.C.
Wing and engine covers, engine heaters X Legend:
Non-channeling grease in control systems  O.K. O.K. Satisfactory as is.
Lubricate propeller with special grease 8.C. X This item requires action.
Lagfront row radial engine push rod housing X §8.C. Service Change.
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2. Engine Oi] Dilution System.
a. Controls and Indicators.

(1) The oil dilution system provides a method
of diluting or thinning the engine oll with gasoline at
the end of each engine run in order to facilitate start-
ing the engine in cold weather,

(2) The system consists of four electric solenold-
operated oil dilution valves, each located on the front
of its respective engine fire wall. The necessary
piping, wiring, and four toggle switches are on the
copllot's control panel,

(3) The engine oill should be diluted prior to
stopping the engines, when there is a possibility of
the engine oil temperature dropping below approxi-
mately 5% C (419 F) during the period the engine is
to be inoperative,

b. To Dilute Oi].

(1) Maintain a speed of 800 rpm for each engine,
If an engine speed in excess of 800 rpm is maintained,
the oil perature will i the maximum tem-
perature limit set for the diluting period. Fuel vapor
blown from the breather outlets to the exhaust stacks
by the propeller blast also creates a fire hazard,

NOTE;: It is impossible to dilute engine oll
less the engine is runni

(2) Maintain the oil temperature of each engine
below 50° C (122° F) during the dilution procedure.
The ideal temperature is 40° C (104° F), If the oll
temperature exceeds 50°C (122° F). the gasoline
will evaporate as rapidly as it is introduced into the
oil and will leave the oil with its original viscosity.
This vaporizing fuel exhausting from the breather
outlets creates a dangerous fire hazard, If the tem-
perature exceeds 50° C (1229 F) when the airplane is
landed, the engines must besu#lpecl and the oil allowed
to cool to approximately 35° C (85° F) before the
engines are started again to accomplish oil dilution.

(3) Hold the oil dilution switch in the “ON"
position for 4 minutes plus the time required for
the propellers to stop rotating. The engines must
be stopped at the end of the dilution period by moving
the mixture control (figure 40-7) to the “IDLE CUT-
OFF"' position, The fuel pressure should show a drop
from normal pressure to approximately 4 or 5 pounds
per square inch during oil dilution, If a sharp de-
crease in fuel pressure is not noted, check the oil
dilution electrical circuits, the ofl dilution valves,
and the pressure gages for the source of the trouble,

(4) During oll dilution period, the supercharger
controls should be operated continuously to expedite
the flow of diluted oil to the supercharger regulators.
With warm ofl in the engine the minimum time for
operating the regulator control from the low boost
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to the high boost positions should be § seconds. If
the oil is somewhat cooler than normal engine tem-
peratures, this time should be extended to 15 seconds.

(5) The electric booster pumps need not be run-
ning during the dilution period.

(6) When the engines are started subsequent to
engine oil dilution, normal starting procedure, as
outlined insection II, paragraph 3., should befollowed,

(7) The copilot’'s Instrument panel carries dual
oil pressure (figure 38-2) and temperature gages
(figure 38-8). Pressure is measured at the pressure
side of the oil pump. The oil temperature is that of
the oil entering the engine and is taken at the "‘¥""
valve when the ofl leaves the tank,

3. Eropelier Oi] Dilution,

When operating in cold climates with oil dilution
equipment, the propeller control will be moved slowly
from extreme increase to extreme decrease rpm
several times during the period of dilution. This will
permit the filling of the dome of the propeller with
diluted oil and prevent sluggish response of the pro-
peller when starting the engine the next time,

4. Portaple Ground Heaters.

a. When operating under freezing conditions, and
if available, use type D-1 portable heaters, (See fig-
ure 110,) The weather conditions may require pre-
heating of engines and cabins prior to first flight,

Figure 110 - Type D-1 Portable Ground Heater

b. It requires approximately 15 minutes to heat
up the engines at -17,8° C (0° F) and approximately
30 minutes at -34.4°C (-30° F), Each heater is
normally equipped withthree flexible warm air ducts,

¢. One heater maybe used in light freezing weather

to heat two engines and the cabin at a time, Extreme
cold weather conditions might require that the entire
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Figure 111 - Handling of Type D-1 Portable Ground Heater
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output of one heater be directed into each engine and
one into the cabin. The heater weighs approximately
210 pounds, is equipped with two rubber wheels and
is easily handled by one man. (See figure 111,)
Detalled operating instructions are contained in fig-
ure 112,

: Whatever method is used for pre-
heating the engine, extreme care must betaken
to prevent accidental ignition of the gas fumes
{rom the engine breathers, caused by vapor-
ization of the gasoline in the oil.

5. Cold Weather Starting of Engines.

. When the engines are to be started for warm-
up, or to be repeatedly startedand stopped for ground
test purposes or ‘‘alert,”’ engines will be primed and
the oil dilution system operated in accordance with
instructions given in paragraph 1.a,, this section,

T. O. No. 01-20EF-1

b. During cold weather operation, drain the oil
pressure gage line and refill with instrument oil.

WARNING: In warming a cold engine in ex-
tremely cold weather, start with cowl flaps
closed. Do NOT gun engine to more than 800
rpm until oil has reached a temperature of
40° C (1040 F),

6. Batteries.

Energizers or battery carts are generally used
for cold weather starting, as this is more practicable
than heating the batteries, Batteries should be main-
tained at not less than -12.2°9 C (10° F). Lower volt-
age at extremely low temperatures causes malfunc-
tioning of all electrical equipment,

NOTE: To safeguard batteries, remove them
from the airplane and store them in a heated
place whenthe airplane isto be idle overnight.

STARTING AID
1. AT TEMPEAATURES OF 10V, O BELOW
THE ENGINE CYLINDER H
CASE SHOULD BE WARMED. "% BLow

TORCH CAN BEL U

D IF CARE IS TANEN

TO SPREAD THE HEAT lv!Nu’ DO NOT
ON CARD

APPLY FLAME

2 APPLY ENERGIZER TO llYmuu: 000 OM
b N OR

STARTER PULLEY TO
lnnmt (r‘mlztu WiLL IIOY u'un:

GENERAL
A UNIT WILL DFERATE ON ANY TYPE OF
GASOLINE INCLUDING 100 OCTANE. FOR
TE

BES LTS USE CLEAR (OR WM
BRSOUNE) STOPPING
L. TURN “OFF™ IGNITION SWITCH
A I GASOLINE SU!

O TEch TANR AMD CAMBURETOR.
2 REPLACE DUCTS IN CARRICRS.

MAINTENANCE

BCAUTION: aLwars wire up ALL
FILLED GASOLINE AFTER RE-FUELING o8E
AND BEFORE STARTING. i

OPERATION

A, DEFORE STARTING

1 RI'I'MC' WHELLS SO UNIT RESTS ON

® lu:uovz AR DUCTS FROM CARRIERS

END

TO FULL FREE LENGTHS
AVOIDING ALL RINKS N DUCTS

3
untb nnu mml. 6 FREE,
I‘.FDOIIGN N FEGULAR FRSMION (PUAL ROPL)

FREE
SERVICE

EMGINE SPARR PLUG GAP SET AT 020
CHAMPION NO. C-10-5
HEATER SPARK PLUG GAP SET AT 082
CHAMPION NO. C-10-5.
MAGNETO BREAKER POINTS SET AT 020,
INTAKE VALVE CLEARANCE SET AT
EXMAUST VALVE CLEARANCE SET AT 018,
IFf UNMIT STOPS, DUE TO OVERMEATING,
CHECK FOR RESTRICTION IN DUCT SYSTDM
AH‘D ALLOW TO COOL BEFORE ATTEMPT.
ESTART, FOR SERVICE INSTRUC-
YIOHB REFEA TO STCWART.WARNLA
SEAVICE MANUAL FORM H0367

STORAGE

DRANN UP INTO VENTILAT) NG AR BLOWER.

STARTING
LOPEN PET-COCK IN GASOLINE SUPPLY
LINE BETWELN TANK AND CARBURETOR
R TUWN IGMITION SWIYCH “ON" "= LOCATED
M FLYWHEEL MO
3 vawﬂ'\.l Yo m\u OPIH POSITION.
a wno STARTING ROPE ON TO STARTER

5. Wan r.non. BT
STARTING ROPL. A DhY ¥ Nl:‘gul\'

s :mm ENGING OIL AFTER EVERY 35
OF OPERATION WHILE EMGINE 1S
ﬂln' u“ ‘Dt: VYV-O-581 (SAEMO) IN
TEMPERATURE OF 33°F. OR BELOW
USE SPEC. VV-0-400 (BAE#I0) IN TEM-
PERATURE OF 32°F. OR ABOVE

M ELOWIR GEAR MOUSBING OL AFTER
100 MOURS OF OPERATION. REPLACE
mm Pl.llﬂ I'I(IIOU'E DIL I.EVI:L PLUG
AND FILLE HROUGH
FILLER PLUG onmlm unmu. oIL AUMS
OUT OF LEVEL PLUG OPENING ~REPLACE
PLUGE. USE SPEC. VV-0-881 (SADhO) OIL
LUBRICATE BEARING ON DRIVE END OF
ll.D“k l\l‘ll\‘ 265 HOURS OF OPERA-
:%ao (ANTI-FRICTION BEAR-

L} CARBURLTOR AND SRBI‘IW
BULS AT FREQUENT INTERVALS.

8. REEP ENTIRE UNIT CLEAN.

STEWART-WARNER

SOUTH-WIND HEATER
ROUND, PORTABLE

LIF UNIT IS TO BE IDLE OVER 30 DAYS,
DRAIM ALL GASOLINE FROM TANK AND
ALLOW ENGINE TO RUMN UNTIL ALL GAS-
OLINE IN CARDURETOR IS USID.

ZAPPLY GAEASE TO SLED, WHELL RimMS
AND ALL SHINY EXPOSED PARTS TO
PREVENT RUSTING.

1mﬂ ENGING SPARR PLUG AND INJICT

EVIRAL DROPS RUST PAEVENTING OIL

TO PREVENT INTERNAL RUSTING. TURN

EMGINE OVER BY MAND, AND LEAVE AT
BOTTOM OF COMPRESSION STRONE.

Figure 112 - Detalled Instructions - Portable Ground Heater
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' NORMAL CREW

ALTERMATE OR ADDITIONAL
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TO REMOVE:
I TURN FOUR HANDLES.
2. PULL WINDOW INWARD
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| Bomb Door Control Handle
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3 First Aid Kit (Aft Side of Bulkhead)

——.  AND PUSH DOOR OUTWARD. _/ !
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. Life Raft Equipment

Fire Extinguishers
— Engine €0, Control Handles

Figure 113 .- Emergency Equipment and Exits Diagram
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7. Brotective Covers,

Alrplane and engine protective covers, consisting
of tarpaulins with ropes for securing the alrplane,
will be used on the wings, tail surfaces, and fuselage
to provide protection against frost accumulation,
Engines and compartment enclosures should be covered
also,

8. Erost or Ice Removal.

When it Is necessary to remove frost or lce from
areas of the airplane, melt a small area of the ice-
covered surface at a time using hot water, then flush
this area with denatured alcohol before the hot water
freezes, Pay particular atiention to the hinges and
controls, Alcohol should be used for cleaning frost
off windows and windshields.

9. Mooring.

If, due to extreme cold weather, mooring stakes
cannot be driven into the ground, use a pick or other
sharp Instrument, and dig a hole (approximately 8
inches deep and 8 inches square), Into this hole place
deeply notched stakes crosswise, and then tie the
mooring rope to the stakes. Fill the hole with water
which will freeze the stakes and rope fast. If stakes
are unavailable, dig the hole, and coil the rope in the
bottom of it, then fill the hole with water. Moor the
airplane with the tail into the wind,

10. Communications Equipment.

The following equipment is adversely affected by
extreme cold weather:

a. Dypamotor, - The increased viscosity of bear-
ing lubricants may prevent the dynamotor from start-
ing resulting in blown fuses. If this occursthe grease
should be removed and oil substituted as a lubricant.

. - Stiff-
ness of operation may oceur, Oll should be removed
in order to prevent drag and binding.

¢. Storage Batterjes. - Crackingoceursaround the
edge of the case, Batteries should be kept charged
above 1,280 specific gravity to prevent cracking.

d. Microphones. - The hand mierophone Is un-
satisfactory for use In cold weather. Moisture col-
lects and freezes in the small holes of the micro-
phone cap. Throat type microphones should be used
for all cold weather operations,

e, Transmitter. - In certaintypes of transmitters,
frequency shifts occur with wide changes in tem-
perature, C juently the tr itter must be re-
tuned and checked until a relatively stable temperature
is reached.
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1. Antenna, - Icing is prevalent on all types of an-
tennae, The whip antenna is most satisfactory in this
respect and should be used instead of V" types for
radio compasses,

£ Plugs (Jacks), - Crackingocecurs on type PL-54,
No remedy can be effected.

h. Antenna Shock Mount. - The rubber type shock
mounts become very brittle and break in extreme
cold weather. A compression type spring can be used
for replacement,

11. Carbyretor De-icing.

&, Carburetor icing may occur at outside air tem-
peratures of 108% C (50° F) or less, with humidities
greater than 50 percent. Ice formation in the adapter
or at the fuel nozzle is indicated by engine roughness
and a drop in manifold pressure. Prevention or elim-
ination may be accomplished by raising the carburetor
air temperature, A rise in temperature is obtained
by closing the intercooler shutters (move control,
figure 44-9, to ““HOT"') or by setting the supercharger
controls (figure 40-2) to FULL ONand adjusting power
with the throttles. Opening carburetorair {ilters pro-
vides afurther Inerease of carburetor alr temperature
by drawing heated air from the interior of the wing.

b. Throttle icing at temperature between 09 C
(320 F)with a relative humidity greater than 100 per-
cent Is evidenced by atendency of the throttle to stick,
However, this condition is readilyalieviated by an in-
crease or decrease of approximately 5.8° C (10° F)
in the carburetor air temperature,

WARNING: Do not exceed the allowable limits
for manifold pressure, engine rpm and cylin-
der head temperatures,

¢. Provision is made in some airplanes for in-
stallation of alcohol de-icing equipment which injects
alcohol into the carburetor airduct between the super-
charger and the carburetor inlet. This method of car-
buretor de-icing should be used:

(1} To start an engine after severe carburetor
icing or engine stoppage.

(2) Asan aid in determining the cause of power
loss or engine roughness. For example, if both de-
icing methods (adjusting the engine controls and use
of the aleohol system) do not relieve the condition, it
can be assumed that carburetor icing is notthe cause.

(3) To clearout the engine quickly after the glide
at low power through icing conditions,

(4) To obtain full power under icing conditions,

(5) As analternate method if the use of full turbo
or carburetor air filters is prohibited,
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Figure 114 - Landing Gear and Tail Gear Manual Operation Diagram

- 146 - RESTRICTED



RESTRICTED

T. 0. No, 01-20EF-1

U.S.A, - BRITISH GLOSSARY OF NOMENCLATURE

U.S.A,

Accumulator (hydraulic)

BRITISH

Should not be confused with electrical
accumulator or battery

Alr field Aerodrome
Battery (electrical) Electrical accumulator
Bomb er, bomber Bomb aimer
Ceiling Cloud height
Check valve (hydraulic) Non-return valve
Copilot i pilot
Cylinder (hydraulic) Jack

Dump valve Jettison valve
Emy Tail Unit

Flight indicat Artificial horizon
Gasoline (gas) Petrol

Glass, bullet-proof

Armour glass

Gross Weight All-up weight
Ground (electrical) Earth

Gyro horizon Artificial horizon
Gyro pilot Aut ic pilot

(to) Land (to) Alight

Lean Weak

Left Port

(ta) Level off (to) Flatten out
Line, mooring Mooring guy
Manifold pressure Boost

Mast, radio Rod aerial
Overload Non-standard load
Panel, outhoard Quter plane

Reticle (gun sight) Graticule

Screen Filter

Set, d Pilot controller set
Set, liaison General purpose set
Ship Alrcraft

Speed, indicated air (IAS) Air-speed-indicator reading
Stabilizer, horizontal Tail plane
Stabilizer, vertical Fin

Stack
Tach

Tube (radio)

Turn indicator

Valve (fuel or oil)

Weight empty

w
Wing
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Manifold (inlet or exhaust)
Engine speed indicator
Valve

Direction indicator

Cock

Tare

Windscreen

Main plane
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EMERGENCY OPERATING INSTRUCTIONS

1. Emergency Operation of Landing Gear.

Manual operation of the main landing wheels is
provided for each wheel separately. Hand crank con-
nections are provided in the bomb bay, one to the left
of the door in the forward bulkhead, and one to the
right. To raise one of the landing wheels, insert the
crank (which is clipped to the aft wall of the radio
compartment above the transmitter tuning units) into
the connection and rotate clockwise. Turn the crank
counterclockwise to lower the wheel, (See figure 115.)

Figure 115 - Landing Gear Handerank - In Position

2; E 1) i f t il W

The crank that is used for manual operation of the
landing wheels isused for manual operation of the tail
wheel, bomb bay doors, and wing flaps. Insert the
crank into the connection in the tail-wheel compart-
ment (figure 116) and rotate as desired.

3. Emergency Operation of Bomb Bay Doors,

Insert the hand ¢rank into the torque connection
in the step at the forward end of the catwalk in the
bomb bay and rotate clockwise to close the doors and
counterclockwise to open them. (See figure 117,)

4. Emergency Operation of Wing Flaps,

Insert the hand crank into the torque connection
at the forward end of the camera pit in the radio
compartment, Rotate the crank clockwise to lower
the flaps and counterclockwise to raise them. (See
figure 118.)
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5. Emergency Bomb Release.

Two emergency release handles are installed, one
on the side wallat the pilot’s left, and one in the bomb
bay at the forward end of the catwalk, The handle in
the bomb bay is protected by a guard which may be
moved out of position when desired, Pulling of either
handle will result in immediate release of bomb door
latches, and continued pulling will resuit in release
of all bombs salvo the instant the doors reach the
full open position, The bomb bay fuel tanks may also
be dropped by an emergency release handle, For
instructions on retractions of bomb doors after emer-
gency release, see figure 119,

6. Fire Extinguishing Equipment,

a. General. - Two types of fire extinguishers are
used on this airplane, hand fire extinguishers and a
COy engine fire extinguisher system.

b. Hand Fire Extinguishers. - Hand fire extin-
guishers are located as follows: on the side wall of
the compartment at the copilot's left, on the forward
right side of the aft bulkhead in the upper turret com-
partment, on the forward bulkhead in the radio com-
partment, and just aft of the main entrance door,

. ir 1 sher System, - The fire
extinguishing system for the four engines is con-
trolled by the copilot by means of a selector valve
and two release handles, Operation distributes CO
around the engine section through a perforated tube,
Each release handle discharges a bottle of C0Ogy which
is not sufficient to serve more than one engine,
Therefore, the selector valve should remain in posi-
tion for a sufficient length of time after release to
fully discharge the bottle. If a fire occurs in another
nacelle, reset the selector valve and release the
second charge. (See figure 15.) For detailed instruc-
tions in case of fire in flight, refer to section M,

7. Life Raft and First Aid.

i t . = Two automatic ejector
life raft installations are provided, one on each side
of the enclosure fairing at the rear of the upper
turret above the bomb bay. Two control handles are
located in the ceiling of the radio compartment., To
operate, pull the handles approximately 9 Inches,

b. Eirst Ald Kits, - On AAF airplanes serial Nos,
42-5050 and on, first aid kits are located on the bomb-
sight storage box in the navigator's compartment, on
the wiring diagram box on the back of the copilot's
seat, on the rear bulkhead of the radio compartment,
and on the aft side of the bulkhead at the front end of
the lower turret compartment.

RESTRICTED



RESTRICTED T. ©. No, 01-20EF-1

Figure 116 -

Tail Wheel

fq Emergency
Ly Handerank

Figure 117 - Emergency
Operation of Bomb Doors

Figure 118 - Emergency
Operation of Handcranks
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PUSH HERE TO RESET

PIRST STEP -

SECOND STEP-

Note:

FIRST STEP -

SECOND STEP-

THIRD STEP -

EMERGERCY BOMB RELEASE PROCEDURE

Pull either relsase handle as far it will go. (8ee Pigurs 2) This step will
relsase the doors and allov them to swing open independently of the retracting screvs

as shown in 1.

Pull the release handle again as far as it will go. This step will operats the
mechanical salvo and drop &l1 bombes unarmed.

A eontinuous pull may be muintained ocn the rels hundle an the mechanical salve will
ocour the instant the doors open far encugh to release the interlock on the mechanism.
In flight the doors vill open so quickly that the sntirs relsase operation vill appear
to be one contimuous motlom.

DOOR RETRACTION APTER EMERCGENCY RELEASE

Observe the emergensy relm 1inkage under the hinged door in the floor beneath the
pllota’' dompariment. If the spring his not sntirely retrieved the mechaniassm as shown
in 2, complete the resetting of the mochaniem by pushing at the hinge of the 1ink as
shown in 3.

Operate the retracting screvs to the fully extended position. This step will engage
‘M“l.‘-ﬂh’- stwsan the Flttings on the screvs and the fitiings on tho door as shown
in &.

Retract the doors in the normal manmer.

Figure 119 - Emergency Bomb Release Procedure
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8. Emergency Exits, (See figure 113.)

a. Navigator'sand Bombardier's Compartments. -
Through door inaft bulkhead and out the bottom escape
hatch (front entrance door, figure 120).

b. Pilot's Compartment.

(1) Out the bomb bay.
(2) Out the front entrance door.

¢. Upper Turret Compartment. - Out the bombbay.

d. Radio Compartment.

(1) Radio Operator. - Out through the bomb bay,
(2) Auxiliary Crew.
{a) Out the main entrance door.
(b} Out the side windows,
€. Ball Turret.
(1) Out the main entrance door,
(2) Out either side window,
i. Side Gun Compartment.
(1) Out the side windows,

(2) Out the main entrance door.

Figure 120 - Bottom Escape Hatch - Looking Forward
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g Tail Gunner's Compartment, - Out the side

door,

- All doors and hatches
except the side gunners’ windows, which slide for-
ward to open, are quickly releasable, Bomb doors
are opened by means of either of the two release
handles, one at the left of the pilot and the other at
the forward end of the catwalk in the bomb bay.

9. Alarm Bells.

The alarm bell system is used for signals to the
crew members in case of an emergency. Three bells
are located as follows: one on the bottom side of the
navigator's table, one on the wall above the radio
operator’s table, and one in the tail wheel compart-
ment above the tail wheel boot. (See figure 121.) The
bells are controlled bya toggle switch on the pilot’s
side control panel., Alarm bell signals are usually
prearranged between the crew members and will
usually differ with each airplane crew.

10, Emergency Operation of Radio Equipment.

4. Operationof Po i -
mitter (Type SCR-578-A),

(1) General.

(a) A complete self-contained portable emer-
gency transmitter is stowed in the aft end of the radio
compartment, as illustrated in figure 123, and is pro-
vided for operation anywhere away from the airplane,
It is primarily designed for use in a small boat or
life raft, but it may be placed in operation anywhere
a kite canbe flown or where water may be found, The
unit is usually stowed in the aft end of the radio com-
partment between the transmitter tuning units and the
rear seal. It is equipped with a small parachute to
permit dropping from the airplane in event of an
emergency,

(b) When operated, the transmitter emits an
MCW signil and is pretuned to the international dis-
tress frequency of 500 ke. Automatic transmission
of a predetermined signal is provided. Any searching
party can “home’ on the signal with the aid of a
radio compass.

(¢) No recelver is provided.

(2) Bemoval from Airplane.

(@) If the airplane has made an emergency
landing on water, the emergency set should be re-
moved at the same time that the life raft is removed,
The set is waterproof and will float, and it is not
necessary to take any precautions in keeping the
equipment out of the water. However, be sure that
it does not float out of reach,
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Figure 121

Alarm Bell
Tail Wheel
Compartment

| Canopy Emergency Release Handles
2 Left Hand Life Raft Release Handle

3 Right Hand Life Raft Release Handle

Figure 122 - Emergency Controls-Radio Compartment
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(1) The emergency set may be dropped from
the airplane by use of the parachute attached. The
altitude of the airplane when dropping the equipment
should be between 300 feet 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,

: Be sure that the static line is in
the clear and will not foul.

2. Throw the emergency set out through a
convenient opening in the airplane. Parachute will
be opened by the static line.

CAUTION: Do not attach static line to any
part of one's clothing or body when throwing
the equipment through the opening.

(3) Operation, - Complete operating instructions
are contained in one of the bags which contain the
equipment. Complete instructions for the use of the
transmitter are also located on the transmitter itself,

b. Interphone Equipment Failure. - In the event
of interphone equipment failure, the audio [requency
section of the command transmitter may be substi-
tuted for the regular interphone amplifier, To make
this connection, the pilot should place his command
transmitter control box channel selector switch (fig-
ure 4-21) in either channel No, 3 or No. 4 position, Set
the interphone jackbox selector switch (figure 42-6)
on the “COMMAND’’ to place the interphone equip-
ment in operation.

NOTE: When the command transmitter con-
trol box channel selector switch (figure 4-21)
is set in either the No. 3 or No. 4 position for
emergency operation of the interphone equip-
ment, it i5 not possible to establish communi-
cation with any station or any other airplane,
It is possible at all times to resume normal.
command set operation by placing the channel
selector switeh of the command transmitier
control box ineitherthe No. 1 or No. 2 position,

c. stitut m r
T S . = If the
low frequency receiver of the command set fails, the
radio compass receiver may be substituted, with the
pilot having direct contro} over the compass receiver.,
To complete this emergency hook-up, the pilot must
set his interphone jackbox selector switch (figure
42-6) in the “"COMP’’ position and then place the
radio compass selector switch (figure 4-10) in the
“ANT"’ position. The radio compass can then be
tuned as desired.

d. Substitutionof Liaison Receiver for Low, Medi-

um and/or High Frequency Command Receiver, -
In case of the failure of the low, medium and/or high
frequency receiver of the nd radio i t
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the liaison receiver may be substituted, but the pilot
will have only limited control over it, The pilot
should first call the radio operator on the interphone
system and tell him what frequency he desires to
receive, that he is swltching the inter}}hune selector
switch (figure 42-6) to the “LIAISON’ position, and
for him (the radio operator) to tune in this frequency
and maintain the setting until further advised,

e. Command Set Transmitter Failure, - In case
of failure of the command set transmitter, the lialson
transmitter may be substituted. The pilot should first
call the radio operator on the interphone and have him
adjust the liaison transmitter to the frequency he
desires to use. He should then set his interphone
selector switch (figure 42-6) to the ‘LIAISON"’ posi-
tion and operate his microphone button (figure 44-1)
in the same manner that he did when the command
set was in operation, When he is through using the
liaison transmitter, the pilot should place the inter-
phone selector switch (figure 42-8) in the “INTER"
position and tell the radio operator to cut the liaison
transmitter off so as to reduce the load on the elec-
trical system,

NOTE: When substituting one receiver for
another, such as the compass receiver for the
command receiver, the pilot must move his
interphone selector switch (figure 42-8) to the
“COMMAND"’ or ‘LIAISON"" position, as the
case may be, in order to transmit, At the end
of the t ission, he must switch back to

the position of the receiver being used. This
will have to be done every time that the pilot
desires to hold a two-way conversation,

(1) Warning Signals, - Three methods enable the
pilot to communicate with the crew: the alarm bell
system, phone call lamps, and the interphone system.
For emergency purposes, the alarm bell should be
used in a prescribed manner which is thoroughly
understood by all the crew. All signals are given by
the pilot, 1f a commander is present, he will direct
the pilot to give the desired signals,

(2) Exits,

(a) Top hatch in radio compartment, Usually
used for abandoning the ship after a water landing.
Removed by four small release handles on the cover,

(b) Front entrance door. Has an emergency
release latch,

(c) Bomb bay, Doors can be opened by either
of two emergency releases, one to the left of the pilot
and the other in the bomb bay just aft of the door in
the forward bulkhead.
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(d) Each side gun window.

{e) Main entrance door. Has an emergency
release latch,

(f) Tailhatch, Has anemergency release latch,

WARNING: Although rapidity of movement is
necessary, it must be remembered that body
movement with a parachute is restricted in
small quarters. Therefore, care is necessary
to avoid bodily injury or damage to the para-
chute, either of which may prevent bailing out.
This applies particularly to head blows.

b. In Flight.
(1) Signal.

(a) Stand by to Abandon: One long ring (approx-
imately 6 seconds).

() Abandon: Three short rings (approximately
2 seconds each),

{2) Paths of Egress. (See figure 113.)

(a) Upon the signal to stand by to abandon ship,
all members of the crew should fasten on parachutes
and prepare to leave the plane through the designated
exit,

(p) The bombardier releases and stands by the
front entrance door. (See figure 120.)

(¢) The navigator stands by the {ront entrance
door. He will first determine position if pilot (or
commander) so directs,

(d) The pilot will open the bomb bay doors and
release bombs (or tanks) with his release, or instruct
either the copilot or another crew member to do so
with the other release,

{2} If a gunner Is in the upper turret, he will
stand by to jump through the bomb bay.

{{) The radlo operator will prepare to leave
through the bomb bay, first sending any messages
designated by pilot (or commander).

(g) The engineer will open and stand by the
right side gun window.

(h) The tail gunner will release and stand by
the tail hatch door.

(i) Additional crew members will release and
stand by main entrance door.

(1) The copilot will prepare to leave through
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(k) The pilot (and commander, if present) will
leave through either the bomb bay or the front en-
trance door.

(3) Switches. - The situation will determine
whether fuel and electrical systems should be turned
off prior toabandoning ship. Under normal conditions
in an area outside of a combat zone, the following
switches should be turned off:

(a) Master switch (figure 39-11).

(k) Battery switches (figure 5-16).

(¢} Fuel shut-off valves (figure 39-3),
¢. Fire in Flight.

(1) In case of engine or wing fires, open the
emergency exits, Stand by to abandon: one long ring
(approximately 6 seconds),

(2) In case of a cabin fire, the exits should NOT
be open. However, it may be desirable to hive the
crew stand by to abandon without opening the exits,
For this the signal is:

Stand by to Abandon - Exits Closed: One short
ring (approximately 2 seconds; one long ring (approx-

imately 6 seconds); one short ring (approximately
2 seconds),

d. Crash Landing.
(1) Signal.
(a) Stand by for crash landing: By interphone,

(&) Abandon: Four short rings (approximately
1/2 second each),

(¢) Pilot should:

1, Cut engines.
2. Master switch (figure 38-11)- OFF.

3. Battery switches (figure 5-16) - OFF,
4. Fuel shut-off valves (figure 39-3) - OFF.

(2) Egress.

(a) All crew members willtake proper stations,
remove parachutes, and fasten safety belts upon re-
ceiving interphone warning.

(b) At the signal to abandon, all crew members
will leave the plane through the most practicable
exit, (See figure 113.)

(¢) In addition to the seven standard exits, the
two side windows in the pilot'’s compartment are

the bomb bay ondirection of the pilot (or i
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(d) In case some of the exits are blocked by
fire, damage or congestion, it may be best to make
exit through a rupture in the fuselage if any have
occurred, Caution is required in this process to
avoid fatal cuts from metal or broken glass,

(g) I there is imminent danger of fire, all
personnel should disperse at least 50 feet from the
airplane.

e Landing on Water,
(1) Signal.
(a) Stand by for water landing: By interphone.
(b) Abandon ship: As ordered verbally.
(2) Duties.

(a) At the interphone warningall crew members
will fasten on life vests. They will take proper sta-
tions and secure safety beits except as noted below,

(b) Pilot (upon direction of commander, if pres-
ent) will:

1. Release bomb bay tanks if carried and
more than half full.

2. Direet bombardier to release all bombs
and close bomb bay doors.

3. Direct navigator to determine position,

4. Direct radio cperator to send distress
signal,

5. Make normal slow landing, {laps down, gear
up, contacting water slightly, tail first.

(¢} Copilot will:

1. Cut engines, feather propellers, cut all
fuel and ignition switches.

NOTE: Engines must be left on until radio and
interphone are no longer necessary.

2. Assist pilot as directed.
(d) Bombardier will:

1. Release bombs when directed and close
bomb bay doors,

2. Proceed to the radio compartment.,
(g) Navigator will:

1, Determine position, notify pilot and radio
operator.
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2. Proceed to radio compartment and super-
vise sending of position report.

(f) Radio operator will:

1. Send distress signal as directed by pilot.

2. Send position report as directed by navi-
gator,

(g} Engineer will:

1. See that all crew members have on life
vests,

2, Asslgn a crew member to take along the
emergency transmitter when abandoning ship,

3. Open and lock all bulkhead doors.
4. Close all outside doors,
5. See that all other crew members (including

tall gunner) are standing by just rear of radio com-
partment,

6. Stand by radio compartment to open over-
head hatch and release life rafts when directed,

Figure 123 - Emergency Radio Transmitter - Stowed
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(h) If the airplane is in normal attitude after
landing, personnel will abandon through overhead
hatch, taking to rafts as follows:

Left Raft Right Raft
Pilot Copilot
Bombardier Navigator
Engineer Radio Operator
Gunner Gunner (s)

This assignment may be varied at pilot’s direction,
under consideration of weight distribution, Water
and emergency provisions will be divided equally.

NOTE: Unless plane is sinking rapidly, the
rafts will not be cast off until all personnel
assigned are aboard.

f. Drill. - Dry run practice on the ground em-
phasizing the following is of great value:
(1) Signals,
{2) Movement with parachutes on,
(3) Duties,
(4) Taking stations,
(§) Making exit,

T. O. No, 01-20EF-1

12. Emergency Brake Operation.

The emergency system operates the brakes only
and pressure is applied through two hand-operated
metering valves on the pilot's compartment ceiling.
The left-hand lever controls the left wheel and the
right-hand lever controls the right wheel, Emergency
operation of the brakes is not anticipated unless it is
impossible to rebuild the pressure in the service sys-
tem, H emergency operation becomes necessary, the
following procedure is recommended:

2 Manual shut-off valve - CLOSED,
b, Selective check valve - ‘‘NORMAL,"”
£. Determine pressure in emergency accumulator,

; Do not attempt to raise the accu-
mulator pressure with the hand pump.

d. Pilot: Operate throttle and rudder.

e, Copllot: Operate emergency brake control.

WARNING: DO NOT “PUMP’’ EMERGENCY
BRAKES, The pressure supply is limited and
repeated applications may result in complete
loss of emergency braking control,
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TAKEOFF=

CLIMB-

On run-up at full throttle, set and lock turbos at 46 inches. For shortest
takeoff use U6 inches, 2500 RPM and one~third flaps and hold three-point
position until airplane leaves ground.

Climb at 38 inches, 2300 RPM, auto rich, cowl flaps open, 135 MPH pilot's
indicated airspeed.On instrument climbs below 20,000 feet, climb at 160
MPH pilot's indicated airspeed. Use full throttle and set power with turbo
requlator. Decrease manifold pressure | |/2 inches for each 1000 feet a-
bove 30,000 feet.

LEVEL FLIGHT- Use full throttle and set power with turbo regulator at all altitudes,

Cowl flaps closed or set to proper cylinder temperature. Mixture auto-rich
above 2100 RPM, 30 inches manifold pressure. Auto-lean below 2100 RPM, 30
inches manifold pressure.

NOTE: Do not exceed 30 inches manifold pressure below 2100 RPM.

LONG RANGE CRUISING- For operating conditions refer to long range cruising table be-

low. Set RPM corresponding to gross weight and altitude. Set manifold pres-
sure within + | inch to obtain pilot's indicated airspeed of 155 MPH below
20,000 feet, 150 MPH above 20,000 feet. Use auto-lean mixture. Close cowl
flaps or set to obtain proper cylinder temperature. Hold power setting and
let airspeed increase as fuel is used. Reset power every three hours toget
speed and manifold pressure in the table. For long range climb use above
climb instructions,

RULE OF THUMB- Long range cruising 20,000 feet and below. Pilot's indicated airspeed

165 MPH manifold pressure 28 inches + | inch - adjust RPM accordingly.

EMERGENCY OPERATION- High altitude-always use 2500 RPM and manifold pressure as for

military power.

LEVEL FLIGHT OPERATION LONG RANGE CRUISING
WAN IFOLD ALTITUDE 5000 FT | 10,000 15,000 20,000] 25,000] 30,000
CONDITION | RPM | porssype pixTuRe PILOT'S AIRSPEED 155 155 | 158 | 185 150 | 150
TAKEOFF & w6 INCHES | AUTO E:c 2 m‘" Jeo ke | 1500 | 2090 | 2120 | 2180 | 2220
REDUCE 1 1/2 P Chll 8
“Lm‘:‘ = l!ﬂ\fglgflogg. RICH
0
1730 RPM | 1880 | 1970 | 2070 | 2120 | 2100
57,000 LBS 20" INCHES | 28 28 28 31 32
RATED 38 INCHES AUTO
power | 2300 | REDUCE 1 172 55,000 L8S 1680 RPM | 1800 | 1920 | 2020 | 2080 | 2180
ih. PER 1000° oicn 28 INCHES | 28 28 28 | 20.5 | 30.5
ABOVE 30,000
3e 500 LEs 1630 ReM | 17150 | 1870 | 1970 | 2080 | 2120
MAX | UM 2100 30 INCHES AUTO 28 INCHES 28 28 28 29 30
CRUISE LEAK
o oo e 1580 A | 1700 | 1810 | 1920 [ 2020 | 2080
s 1» R [ ::ru 28 INCHES | 28 28 28 28 | 20.8
POWE AM
1530 AP | 1650 | 1760 | 1860 | 1960 | 2080
47,500 L8S
28 INCHES 28 28 28 28 29
55 % | yo00| 29 INCHES ‘”':
i RER 45,000 LBS 1880 RPM 1600 | 1710 1810 1910 | 2000
NOTE:MANIFOLD PRESSURES ARE APPROXIMATE = 28 INCHES 28 28 28 8 28
1e30 RPM | 1580 | 1es0 | 1750 | 18s0 | 190
32,500 L8S 28  INCHES | 28 28 28 28 28
\ 1u00 R | 1300 | 1600 | 1700 | 1800 | 1910
30,000 L8S 28 INCHES | 78 28 28 28 28

H;un-lii - Operating Instructions
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