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Figure 1 — B-29 Bombardment Airplane
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BASIC WEIGHT
GROSS WEIGHT
TAKE-OFF POWER
WING AREA
SPAN

LENGTH

37,000
60,000
4800 H. P.
1,420 Sq. Ft.
104 Ft.
73 F.

BASIC WEIGHT
GROSS WEIGHT
TAKE-OFF POWER
WING AREA
SPAN

LENGTH

72,000
120,000
8800 H. P.

1,738 Sq. Fh.

141 Ft.
99 Ft.

BASIC WEIGHT
GROSS WEIGHT
TAKE-OFF POWER
WING AREA
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1. AIRPLANE

a, GENERAL.—The B-29 heavy bombardment air-
plane has a lot in common with cthe B-17. For instance
the B-17 tail was one step in the development of the
B-29 rail. Many other features were copied directly. A
large amount of experimenting was done with a B-17
to check ideas that were thought of for the B-29; such
as dual turbos, and the B-29 stabilizer, elevators, and
ailerons. The large propellers on the B-29 are the out-
growth of such experimentation. All of the flight ex-
perience that has made the B-17 what it is was built
into the B-29. Besides being bigger than the B-17, it
is cleaner aerodynamically so it will go farther and
perform better. Pilots making transition from B-17 or
B-24 to B-29 can get an idea of the differences by re-
ferring to the comparison diagram on the opposite
page. Their size isn’t much different, but the weight
and power of the B-29 is twice theirs, and its speed is
a good deal more. When it is fully loaded with fue!
and oil, it holds as much liquid as a railroad tank car.
The designed gross weight is 105,000 pounds; recom-
mended maximum gross weight is 128,000 pounds.

(1) The B-29 is a midwing monoplane with tour
2000 horsepower radial engines using four bladed

Section |
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hydromatic propellers. The wingspread is 141’ 3”; the
length 99 feet. The overall height is 29" 6.7” (taxiing
position). The tricycle landing gear, and the tail skid
are fully retractable.

(@) FUSELAGE.—The all metal, semi- mono-
coque type fuselage is divided into main compart-
ments as shown in the diagram, Figure 4. Three of
these compartments can be pressurized so as to pro-
vide crew comfort even at extreme altitudes. The for-
ward pressurized compartment and the rear pressur-
ized compartment are connected by a tunnel, through
which crew members have access to either compart-
ment during flight. The tail gunners’ pressurized com-
partment is separate.

(b) WING.—The wing consists of a center sec-
tion, two inboard panels, two outboard panels, and
two wing tips. Self sealing fuel tanks are installed in
the inboard wing structure. Both ailerons have trim
tabs. Electrically operated wing flaps form the lower
surface of the inboard wing trailing edge.

(¢) EMPENNAGE. — The empennage is con-
ventional; including a horizontal stabilizer, elevators
with trim tabs, a dorsal fin joining the vertical sta-
bilizer, and the rudder with its trim tab.
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Figure 4 — Pressurized Compartments Diagram
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RADIO OPERATOR
NAVIGATOR

ENGIMEER

nmf ENTRANCE
—

TAIL GUNNER
FOLDING BERTHS
FOR RELIEF CREW

TOP GUNNER |
SIDE GUNNERS

BOMBARDIER
CO-PILOT
PILOT

218 PRESSURE BULK HEADS

834 1110

’ Figure 5 — Crew Stations and Access to Airplane

(2) The normal crew of 6 consists of a pilot, co-
pilot, engineer, navigator, radio operator, and bom-
bardier. The alternate crew of 10 adds a top gunner,
two side gunners (one who will be a radar operator),
and a tail gunner. Bunks in the rear pressurized com-
partment will accommodate two relief crew men. The
normal crew members do not have to leave their sta-
tions to fly the airplane, but there is ample room for
moving around when necessary.

(3) The pilort, copilot, engineer, navigator, radio
operator, and bombardier enter through the nose

wheel well, and up through the floor hatch near the
engineer’'s station. The gunners board the airplane
through the main entrance door which is on the right
side of the fuselage near the tail.

(a) Exit is normally made through the doors
named in the preceding paragraph. Emergency exits
are outlined in Section IV.

(4) Shock - mounted, non - magnetic armor plate
protects crew members at their stations. In addition,
“bullet proof” windows are provided for the pilot,
copilot, and tail gunner.
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F:gure 6 — Pilot's Stat:on

b. FLIGHT CONTROLS.
(1) GENERAL. — The airplane has conventiona!
flight controls.
(a) PILOT'S AND COPILOT'S STATIONS. —
The engineer handles most of the power plant, elec-
trical, and basic mechanical operations so the pilot and
copilot can concentrate more on flying technique and

Section |
Paragraph 1

Figure 8 — Copilot’s Station

combat strategy. All three stations have a set of throt-
tles, the override control being at the pilot’s station.
However, in later models, this override control will
not be installed. The turbosuperchargers are all con-
trolled by a single dial knob on the pilot’s aisle stand.
Although the aisle stand is close by the pilot, it can be
reached by the copilot for some operations.

PR

Figure 7 — Forward Pressurized Compartment
RESTRICTED 3
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ENGR.'S CONTROL STAND N > RADIO-OPERATOR'S TABLE

ENGR.'S INSTR. BOARD

SWITCH PANEL
AISLE STAND ~

CO-PILOT'S'CONTROL STAND~
STA. 44 =

~HYDRAULIC PANEL ACCESS DOOR
~—— NAV. CABINET

k‘-—ST»& 218

N UNDER FLOOR

PILOT'S CONTROL STAND

CONTROLS

EMERGENCY CONTROLS

1—CABIN AIR PRESSURE RELEASE
2-BOMB RELEASE

3—LANDING GEAR DOOR RELEASE
4—METERING BRAKE VALVE
5—VACUUM SHUTOFF VALVE
6—-EMERGENCY CABIN AIR VALVE (2)
FLIGHT CONTROLS

7—AILERON

B—ELEVATOR

9—~RUDDER AND BRAKE PEDAL
T10—-ELEVATOR TRIM TAB
11—AILERON TRIM TAB
12—RUDDER TRIM TAB
13—SURFACE LOCKS

ENGINE CONTROLS

14—MIXTURE (4)

15—~THROTTLE (4)

OTHER CONTROLS

16—~NOSE GUN SIGHT

17—BOMB RELEASE (BOMBARDIER'S)
18—~PARKING BRAKES
19—HYDRAULIC HAND PUMP
20—MIXTURE LOCK

21—THROTTLE LOCK
22—-0OVERCONTROL

23—-VACUUM SELECTOR VALVE
24-TANK SELECTOR (2)

25—FIRE EXTINGUISHER (ENGINE) (2)

26—FILLER VALVE (EMERG. HYD. SYSTEM) A9—EMERGENCY OXYGEN VALVE AT STA, 646

27—TRAILING ANTENNA FAIRLEAD
2B—LIFE RAFT (2)

29—CABIN PRESSURE RELIEF VALVE

30-BOMB DOOR RELEASE

31—HYDRAULIC SHUTOFF VALVE (SERVICING)
32—EMERGENCY OXYGEN VALVE

REAR COMPARTMENT CONTROLS (NOT SHOWN)
A1—-EMERGENCY BOMB RELEASE AT STA. 646
A2—EMER. CABIN AIR PRES. RELEASE STA. 646
A3—CAMERA SYSTEM SHUTOFF VALVE
A4—CAMERA SHUTOFF VALVE (3)
A5—CAMERA REGULATING VALVE
6—LOWER TURRET GUN SIGHT (2) AT STA. 686
A7—UPPER TURRET GUN SIGHT AT STA. 686
AB—TAIL TURRET GUN SIGHT

STA,. B34

AND STA. 834

RESTRICTED
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HYDRAULIC PRESSURE
WARNING LIGHT

ELEVATOR TABS CONTROL WHEEL = e i -———-\

—HYDRAULIC PRESSURE

SPOTLIGHT CONTROLS———
ki
' GAGE

——— SPOTLIGHT CONTROLS

COMMAND
RADIO
CONTROLS

RADIO
. COMPASS
CONTROLS

— % LANDING ‘GEAR EMERG.
TRANSFER SWITCH

SEE TEXT FOR EMERGENCY

] | i LANDING GEAR INSTRUCTIONS L BiifmEo =it
:; S RUDDER TAB CONTROL WHEEL CONTROL WHEEL
[ \—EMEEG. CABIN AIR PRESSURE RELEASE

| “—————EMERG. BOMB RELEASE #NOTE: NOT ON AIRPLANES WITH MANUAL

N —EMERG. LANDING GEAR DOOR RELEASE EMERGENCY LANDING GEAR SYSTEM

Figure 10 — Pilot’s and Copilot’s Control Stands

(b) PILOT'S AND COPILOT'S CONTROL control stands. Note that throttle levers and trim tab
STANDS.—Figure 10 shows the pilot’s and copilot’s controls are duplicated.

Revised 10 February 1945 RESTRICTED 5
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CAUTION
THESE CONTROL HANDLES
METER PRESSURE TO THE
BRAKES FROM AN EMERG-
ENCY PRESSURE ACCUM-
ALATOR, THE VOLUME OF
WHICH LIMITS THE NUM-
BER OF COMPLETE BRAKE
AFPPLICATION TO APPROX-
IMATELY THREE.
MAINTAIN A CONSTANT
BRAKE PRESSURE WHEN
POSSIBLE TO CONSERVE
THE PRESSURE SUPPLY.

PILOT'S AISLE STAND & FUSE PANEL
CIRCUITS FUSE NO. RATING
EMERGENCY ALARM Xxxin 5
FLAP MOTOR SWITCH XXXI 2
FORMATION LIGHTS 2
LANDING GEAR SWITCH 2
LANDING LIGHTS XXXV 5
PROP. FEATHERING xxiu 20
POSITION & INDENT, LTS. XX 10
BOMBARDIER'S SUIT HEATER Cil 20

Figure 11 — Aisle Stand
(¢) AISLE STAND.—A stand is provided in the propeller feathering switches, emergency alarm switch,

aisle between the pilot and copilot, allowing each of phone call switch, formation light rheostat, position
them easy access to the controls. These controls are: light switches, identification light switches, propeller
control surface lock lever, emergency brake levers, RPM, propeller pitch circuit breaker resets, A.F.C.E.
wing flap control switch, normal landing gear switch, system controls, and turbo boost selector.

6
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(d) ENGINEER’S STATION.—The engineer’s cation at all times with the pilot and copilot and also

station is on the right side of the airplane behind the enables him to check visually all four engines while
copilort, facing aft. This places him in close communi- seated at his station.

e
y i/ ;a@,‘ ' -~ ’\‘

-

T

'

o

Figure 12 — Engineer’s Station
RESTRICTED A
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FITOT WEIACE PROP ciuEkatos CAmEEATCE  gATTINS
o

P9 PR @ -@:f? @

ENGINEER'S SWITCH PANEL

|

i £R’S CONTROL STAND

- i

Figure 13 — Engineer’s Control Stand and Switch Panel

(e) ENGINEER'S CONTROL STAND. — This fuel transfer, cabin air flow, and vacuum selector. The
control stand has controls for the throttles, mixture, engineer’s switch panel adjoins the control stand.

8 RESTRICTED
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(f) AILERON, ELEVATOR, AND RUDDER.
—The ailerons, elevators, rudder, and their trim tabs
have the conventional system of controls.

(g) CONTROL CABLES. — A bus cable con-
nects the right and lefc aileron cable drums. Each con-
trol column will operate only one aileron if the bus
cable is broken. However, if the control cable from
one column is broken, the cable from the other con-
trol column will still operate both ailerons. Elevator
and rudder cables are conventional.

(2) TRIM TABS.— The aileron trim tabs are
geared to move when the ailerons move. The shape of
the wing airfoil contour is such that the part covered
by the ailerons has a hollow on top and is full at the
bottom. If the control cables get broken, the ailerons
would ordinarily trim down because of this shape. To
avoid this, the trim tabs are rigged down one inch at
the trailing edge, which tends to trim the ailerons to
more nearly neutral if the cables are shot.

(3) WING FLAPS.—The wing flaps are actuated
electrically, and controlled by a switch on the pilot’s
aisle stand. A position indicator is on the copilot's
instrument panel. If the flaps are not lowered between
20 and 30 degrees before take-off, the warning horn
will blow when the throttles are opened % or more.
In emergency the flaps can be operated by use of the
portable electric motor which is normally stowed on

top of the midwing section within the fuselage. This
motor can be plugged into the nearby electric recepta-
cle and engaged with the adjacent torque connection.
To operate the portable motor as mentioned, either
the landing gear power transfer switch (pilot’s control
stand) or the emergency circuit switch (battery sole-
noid shield) must be in the "EMERGENCY" position.
Wing flap operation requires power produced by sys-
tems shown in figure 15,

MINIMUM
POWER SUPPLY

OFERATION

A.P.P., 1 generator and
battery or 2 generators
and battery.

Extending Wing Flaps
{IN THE AIR)

Retracting Wing Flaps A A.P. and battery; or
one generator and bat-
{IN THE AIR) tery.

AND IN COMBINATION WITH LANDING GEAR OPERATION
AS BELOW:

Normal Landing (extend- A.P.P., 2 generators and
ing flap and landing battery; or 3 generators
gear) or when Retract- and battery.

ing Flaps and Landing

gear together.

Figure 15— Wing Flap Landing Gear Power Chart

NOTIS

CABLE TRAVEL AT CONTROL DRUM = 15.74
CABLE TRAVEL AT AILERON QUADRANT = 7.79

SERVO
UNIT DRUM

TO LEFT
AILERON

TO CONTROL COLUMN
AILEROM DRUM
~—TO RIGHT AILERON

TO CONTROL COLUMN

Figure 14 — Aileron Control System
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ELEVATOR PICK-UP POT

VERTICAL FLIGHT GYRO

TURN
CONTROL

BANKING

AUTOPILOT CONTROL PANEL

RUDDER PICK-UP POT

DIRECTIONAL PANEL

DIRECTIONAL STABILIZER

P.D.l. POT

DASH POT

AILERON PICK-UP POT

SKID POT

UP ELEVATOR POT

ROTARY INVERTER

RUDDER SERVO

ELEVATOR SERVO

AMPLIFIER

AILERON SERVO

NOTE: FOR PURPOSE OF ILLUSTRATION, THE INDIVIDUAL
PARTS OF THE AUTOPILOT ARE NOT SHOWN IN THEIR
TRUE POSITION OR LOCATION IN THE AIRPLANE.

Figure 16 — Automatic Pilot (Schematic Diagram)

(4) AUTOMATIC PILOT.—The C-1 autopilot is
an electromechanical robot which automatically flies
the airplane in straight and level flight, or maneuvers
it in response to fingertip controls operated manually
by the pilot or bombardier.

(@) DESCRIPTION. — Various separate units
are electrically interconnected to operate as a system.
A general understanding of the system can be gained

from the illustration. Note that in this diagram the
connecting lines do not represent wires, but rather
serve to connect related units. The diagram is schema-
tic throughout.

(6) CONTROLS.—The main controls are on
the pilot’s aisle stand, as are the tell-tale lights which
indicate when servo motors are in operation. Addi-
tional controls are on the bombsight.

10 RESTRICTED



RESTRICTED
AN 01-20EJ-1

Figure 17 —Flight Control Locks

(5) FLIGHT CONTROL LOCKS.— A lever on
the aisle stand is provided for locking all control sur-
faces. This lever simultaneously locks the throttles in
the closed position. The locking pins are spring load-
ed and the surfaces cannot lock in case of locking
cable failure during flight.

¢. LANDING GEAR.—The landing gear consists of
two main gear units, a nose wheel unit, and a tail skid.
In normal operation all of the units will extend or re-
tract at the same time. In emergency operation; on
early airplanes, each main gear and the nose gear must
be put down separately by an individual switch. Later
airplanes have a manual emergency landing gear sys-
tem. The tail skid has no emergency operation pro-
vision. Landing gear warning lights are on the copi-
lot’s instrument panel.

(1) MAIN LANDING GEAR.— The right and
left main landing gear units are built into the inboard
nacelles. Each unit incorporates an air-oil shock strut
and dual wheels with expander - tube type hydraulic
brakes.

(2) NOSE WHEEL.—The nose gear has an air-oil
shock strut, a shimmy damper, and has dual wheels
without brakes. This gear can swivel 68 degrees either
side from neutral. Within 15 degrees, either side of
neutral, the gear will automatically center itself, so
the wheels will be aligned when retracting and when
extended for landing. There is no lock for the nose
wheel.

(3) TAIL SKID.—The retractable tail skid nor-
mally operates in conjunction with the landing gear,
and serves to prevent damage to the airplane in a tail-
down take-off or landing.

(4) BRAKES.— The hydraulic brakes are con-
trolled by toe pressure on either the pilot’s or copilot’s
rudder pedals.

(a) EMERGENCY BRAKES. — For emergency
use, there are two brake levers on the aisle stand.

(b) PARKING BRAKE. — The parking brake
is a button-type pull handle on the pilot’s rudder pedal
stand. To lock the parking brake, depress the foot

Revised 10 February 1945
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brakes and pull out the parking brake handle. To re-
lease, depress the foot brakes and push back the park-
ing brake handle as far as it will go.

d. HYDRAULIC SYSTEM.—The hydraulic sys-
tem is for the brakes only. The required system pres-
sure is 800—1000 PSI. For storing up pressure, there
are two hydraulic accumulators, one normal, and one
emergency. A relief valve keeps system pressure from
exceeding 1075 PSI.

(1) ELECTRIC PUMP—An electric pump keeps
the pressure up in the hydraulic system. An automatic
pressure switch turns the pump on at 800 PSI and off
at 1000 PSI. The pressure switch won't operate when
the system pressure is below 200 PSI.

(2) PUMP SWITCH.—The engineer can in-
crease system pressure by closing the momentary con-
tact switch on his instrument panel if the automatic
pressure switch fails to turn on the hydraulic pump.

(3) GAGES AND WARNING LIGHTS.—A
pressure gage (normal) and a warning light (normal)
are on the copilot’s control stand; the warning light
flashes on at 625 PSI. On the engineer’s instrument
panel are a pressure gage (normal), a pressure gage
(emergency), and a warning light (emergency), which
flashes on at 900 PSI.

(4) FILLER VALVE SWITCH.—On the engi-
neer’s panel is the filler valve for the emergency accu-
mulator.. The valve handle normally is “CLOSED,”
but is put at "OPEN" to charge the accumulator.

(5) HAND PUMP.—On the floor at the copi-
lot’s left is the hydraulic system hand pump. It should
be used well in advance of the time the brakes are to
be applied if hand pumping is needed to build up hy-
draulic system pressure.

Figure 18 — Parking Brake Handle
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Figure 19— A.C.-D.C. Power Supply
e. ELECTRICAL SYSTEM. — Electrical power is only if the mixture is leaned out. In normal operation

supplied by 6 engine-driven, 28 volt, 300 ampere gen- the put-put is used to supply power for starting, take-
erators (2 on each outboard engine, one on each in- off, and landing.
board engine), a 24 volt 34 ampere hour battery, a 28 (2) BUS SELECTOR SWITCH — The emergency
volt 200 ampere auxiliary generator (put-put), and two switch on the battery solenoid shield (near the put-put)
inverters. The engine driven generators (switches on transfers power to the emergency bus for emergency
engineer’s panel) cut in ar 1100 RPM and reach max- *~ landing gear motors and portable electric motor.
imum output at 1375 RPM. Either inverter (switch on (3) EXTERNAL POWER.—The external power
engineer’s panel) can be used to supply 26 volt alter- receptacle is in the nose wheel well.
nating current for the autosyn instrument (flap posi- (4) FUSES.—Seventeen fuse panels throughout
tion indicator) and 115 volt alternating current for the the airplane are provided, of which only four, the
radio compass, the flux gate compass, and the turbo nacelle solenoid panels, are inaccessible in flight. Six
regulators. AFCE operates on 115 volt AC from its more are inaccessible in supercharged flight; the nose
own inverter. The B-29 has the conventional position gear solenoid shield, forward and aft bomb door motor
lights, recognition lights, and formation lights. The solenoid shields, inverter relay shield, battery solenoid
landing lights (switch on aisle stand) turn on when shield, and tail skid junction shield. The seven re-
they are extended from the under side of the wing. maining fuse panels are accessible under all conditions:
Wheel well spotlights controlled from the engineer’s bombardier’s fuse panel, aisle stand fuse shield, engi-
panel illuminate the landing gear for a visual check neer's forward fuse panel, engineer's aft fuse panel,
at night. radio compass junction shield, station 646 fuse shield
(1) AUXILIARY POWER PLANT.—The auxil- and turret junction shield. A replacement for each
iary power plant (put-put) isn’t supercharged; above active fuse is mounted inside its fuse shield cover. Each
10,000 feet its voltage output decreases as altitude in- nacelle solenoid panel has extra fuses mounted on the
creases. At very high altitudes, the put-put will run panel side.

12 RESTRICTED
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“FIG. 21 HAS BEEN DELETED BY REVISION.”

(5) SPARE LAMPS.—Spare lamps for A-6, A-7,
A-9, B-7, C-4 and C-5 lights are stowed in a holder in
the navigator's cabinet. A spare lamp panel in the
top of the tail gun enclosure also holds two spare lamps
for either the C-4 spotlight or the A-7 light. A spare
- lamp for the copilot’s compass is on the copilot’s in-
strument panel.

(6) INVERTER AUTOMATIC CHANGEOVER
RELAY.

(a) An automatic changeover relay is provided
on later airplanes to assure uninterrupted AC power.
If the 115 volt AC inverter output voltage drops
to between 30 and 70 volts, or upon starting the en-
gine, if the main inverter fails to build up in eight
se;conds the spare inverter will automatically cut in.

(b) Two operation indicator lights are on the
engineer’s switch panel and two identical lights are
on the pilot’s panel. With the normal inverter oper-
ating, both indicator lights will be off. Upon failure
of the normal inverter, one light at each station comes
on. Upon failure of both normal and alternate invert-
ers, both lights at both stations come on. A spring
loaded inverter switch on the “On-Off-Momentary-On”
type is on the engineer’s panel and is protected by a
spring loaded guard. An AC voltmeter, 0-150 volts,
is on the engineer’s instrument panel. An indicator
light circuit breaker and an inverter circuit breaker
are also on the engineer’s switch panel.

(¢) Only the main inverter should be used dur-
ing all normal conditions. However, before flight,
the engineer should check first the spare inverter and
then the normal inverter with the manual switch and
note the indication on the AC voltmeter. From 100
to 120 volts is marked as the correct operating range,
since the turbo control units will become inoperative
when the voltage drops to about 95. When the nor-
mal inverter is turned on, the indicator lights will de-
note any malfunction of the normal inverter or both
inverters, and if the lights show both are inoperative,
a check should be made by switching manually to the
spare inverter, since a defect in either the signal relay
or the changeover relay may also be indicated by the
lights.

When testing, first test spare inverter, then
start main inverter. Do not switch from
main to spare except as emergency over-ride.

(d) 1f the above warning is not adhered to, it is
possible to put the spare inverter into operation when
the switch is in the “Normal-On" position thus elimi-
nating the automatic changeover feature and indicat-
ing failure of the normal inverter. The heater unit in

14 RESTRICTED
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the changeover relay must have two minutes or more
to cool after it is heated up before pushing the in-
verter switch to test the spare inverter. If sufficient
time is not allowed the heater unit in the changeover
relay will still be warm enough to maintain contact
thereby keeping the spare inverter in operation when
the manual inverter switch is pushed back to the nor-
mal position.

(7) SUIT HEATER OUTLETS. — At each crew
station there is a 24 volt heater receptacle and heostat.

(8) INTERIOR LIGHTING.—Fluorescent lamps
with filters are on the pilot’s, copilot’s, bombardier’s
and engineer’s instrument panels. The lamps are con-
trolled by rheostats on the bombardier’s instrument
panel and on the pilot’s, copilot’s and engineer’s auxil-
iary panels. Each rheostat has three positions:
“START,” "ON"” and “DIM.” The copilot’s compass
is internally lighted; a rheostat is on the copilot's aux-
iliary panel. An adjustable spotlight with a self-con-
tained rheostat is at the following stations: pilot’s, co-
pilot, navigator, radio operator, top gunner, right gun-
ner, left gunner, and tail gunner. The radio operator,
engineer, navigator, and bombardier are provided with
a table light. An extension lamp iS near the auxil-
lary power plant. Dome lights are installed through-
out the airplane,

(9) EXTERIOR LIGHTS.

(@) RECOGNITION LIGHTS. — Conventional
recognition lights are provided. The KEY-OFF-
STEADY switches are on the aisle stand.

(b) POSITION LIGHTS.—The wing tip posi-
tion (red and green) lights are controlled by a switch
and fixed resistor on the aisle stand. The switch al-
lows choice of “BRIGHT,” "OFF” and “DIM" opera-
tion. A similar control is provided for the tail (white)
light.

(¢) FORMATION LIGHTS. — There are nine
formation (blue) lamps; three in the upper surface of
the fuselage, and three in the upper surface of each
wing, aft of the rear spar. The rheostat is on the
aisle stand.

(10) INTER-AIRCRAFT SIGNAL LAMP.—A
power receptacle for an inter-aircraft signal lamp is on
the rear of the aisle stand. The trigger switch control
is integral with the lamp.

(11) ELECTRICAL EQUIPMENT FAILURE.—If
electrical equipment begins to fail, the generators and
inverters should be checked first to make sure the sys-
tem is not going dead. For example, fluorescent lights
going out or interphone going dead may be the first
indication that generator switches are off or that the
put-put is not “"on the line.” Then, the fuse or the
circuit breaker can be checked.

Revised 10 February 1945
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Figure 22 — B-29 Distributing System (Schematic Diagram)
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OPERATING HORSEPOWER MANIFOLD
RPM. FUEL FLOW (NOMINAL— | MAXIMUM CYLINDER
CONDITION (NOMINAL) PRESSURE METIRE S G.P.H. PER ENGINE) HEAD TEMPERATURE
TAKE-OFF
(5 MIN.) 2200 2800 49 AUTO RICH 290 260
RATED POWER
CLME) 2000 2400 435 AUTO RICH 250 248
RATED POWER .
(LEVEL CONT.) 2000 2400 43.5 AUTO RICH 250 248
CRUISE 1750 2300 39 AUTO RICH 200 248
CRUISE 1450 2200 35 AUTO RICH 160 240
CRUISE 1170 zrao | =31 AUTO LEAN 110 232
LONG RANGE i :
i 950 2000 28+ 2 AUTO LEAN 95 232
850 1800 28+ 2 AUTO LEAN 81 232
750 1600 28+ 2 AUTO LEAN 72 232
600 1400 ° 28+ 2 AUTO LEAN 62 232
MILITARY POWER AT 25,000 FT. IS 2200 HP AT 2600 RPM AND 47.5 IN. HG.
FOR INFORMATION ON FUEL CONSUMPTION, POWER SETTINGS, MAXIMUM RANGE, ETC,,
SEE CRUISE CONTROL SECTION OF “STANDARD PROCEDURES FOR FLIGHT ENGINEERS.”

Figure 23 — Engine Rating Chart

2. POWER PLANT.—The B-29 is powered by four
radial, 18 cylinder Wright engines, type R3350-(23 or
23A). Hamilton full-feathering propellers rotate clock-
wise when viewed from the rear; the shaft reduction
ratio is .35. The carburetor is a Chandler-Evans auto-
matic, type 58-CPB. Each engine has a Jack & Heintz
combination inertia and direct cranking starter. Va-
cuum pumps, one for each engine, furnish vacuum for
the cameras, de-icer boots, and instruments. Either in-
board pump can be used for vacuum (selector valve on
engineer’s control stand). The other three pumps pro-
vide pressure for the de-icer boots.

a. TEMPERATURE LIMITS—

Condition Cylinder Head Oil In
Ground Operation . 260°C (500°F) 95°C (203°F)
Prior to Take-Off . 220°C (428°F) 85°C(185°F)
Take-Off Power ... 260°C (500°F) 95°C (203°F)

Military Power 260°C (500°F) 95°C (205°F)

Rated Power (continu-

ous s 248°C (475°F) 85°C (185°F)
70 per cent Rated Power
(continuous) ... 232°C (450°F) 85°C (185°F)

b. FUEL AND OIL SPECIFICATIONS.—Fuel: AN-
F-28, grade100:30. Oil: AN- VV-0-446 4, grade 1120.

15
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CDMC-3T=-3533 Rev,y 1-10=45
TEMPORLRY REVISIONS TO AN O1=20EJ=1

Change No. 834 or 834M
Solenoid Valve Installation

Section I, paragraph 2,

GENERAL. = A momentary switech on the engineer's starnd is added to comtrol a
solenoid valve installed in the fuel line from the upper bomb bay fuel tank.
When fuel is to be tramsferred fromthe bomb bay tanks, this volve must be
OPEN. A%t all other times, except when tramsferring fuel from or into the bomb
bay tonks, this valve is CLOSED.

OFERATION. =

1, Bofore starting the transfer of fuel from the bomb bay tanks
turn the scitch momentarily to "OPEN" to open the solenoid wolve,

2¢ Proccod with the tronsfer of fuel in the normal mrmer.

3¢ TVhen the fuol transfer indicating light flickers or gocs out
the fuel from the upper fucl tank is transforred and the switch on
the cngineor's pancl should be momcntarily turnsd to "CLOSED" to
clos¢ the solenoid velve.

4, Continuc thc fuel transfer, The fucl tronsfer indicoting light
will go on again as soon os the switch is closeds Tho noxt time
the light goes out, indicates thot the fucl from the lower tonk

is tronsforred,

NOTE

Tho upper bomb bay fuel shut off valve (solonoid wvalve) must be in
the OPEN position to transfer guas into tho bomb bay tanks,

RESTRICTED






CDMC-ST <3389
TEMPORARY REVISIONS TO AR 01-R0EJ~1 O 12w4d,

HModification Change Fo. 673R
Flow Indicator Light Installation for Fuel Transfer System

Section 1, paragraph 2.
GENERAL. -~ Two amber lampe are installed on the enginecr's panel on the
upper right hand cormer. These lamps light only when fucl is being trans-
fered. The lamps are marked so the lighted lamp ehows in vhich direction
“he fuel is transfered. The transfer of fuel is accomplisied in exactly
the sams menmer as previoucly, except the lamp will light only when the
fuel is actually fiowing. Two modified C-2 type fuel presswe signais
(¥enning, Mazwell & Moore) are instelied in the fuel transfer gystem to
aotuste the lemps.
FARNIRG - In case the lamp does not light when the fuel trai¢fer
systerm is turned om, either fuel is not flowing.or the lamp vy be
turned cut, Firet check the lamp, then check to see if the tivk
is empty., If the leamp is OK and the tank isn'‘t empty, sheck tle
electrical system to the pumpe.
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Figure 25 — Fuel Shut-Off Valve

¢. FUEL SYSTEM.—Each engine has an indepen-
dent fuel supply carried in wing tanks. Extra fuel can
be carried in releasable tanks in the bomb bays. Some
models have a wing center section tank. There are
tank safety switches high on the port wall of each
bomb bay. Turned off when bomb bay tanks are car-
ried, the safety switches disconnect the bomb release
mechanism and prevent an unintended release of the
tanks. Fuel can be transferred between rear bomb bay
tanks and front bomb bay tanks; between rear bomb
bay tanks and tank 3 or 4; between front tanks and
tank 1 or 2; and across the centerline of the airplane
from engines 1 or 2 to either 3 or 4. Fuel can be trans-
ferred berween a wing center section tank and any
other tank. Fuel tank selector valve levers and fuel
transfer pump switches are at the engineer’s station.
The hourly transfer capacity at sea level with both
transfer pumps operating is 1500 gallons; ac 30,000
feet. it is 500 gallons per hour. With one transfer
pump operating, the hourly capacity is 900 gallons at
sea level and 300 gallons at 30,000 feet. Engine primers
and booster pumps are controlled from the engineer’s
station. Some models have separate toggle switches for
“ON-OFF" control of the booster pumps; other models
have the "ON-OFF" switch incorporated in each boost-
er pump rheostat. "ON-OFF" switches for the fuel
shut-off valves are on the engineer’s panel.

Figure 26 — Gage Selector Knobs

Section |
Paragraph 2

d. OIL SYSTEM.—Each engine has an independent
oil supply. An oil cooler is in the oil OUT line be-
tween the engine and the oil tank. Each oil cooler has
an automaric temperature regulator controlled by a
switch on the engineer’s panel. Oil dilution switches
are on the engineer's panel.

e. THROTTLE CONTROLS.—Throttle control lev-
ers are at the engineer’s control stand as well as at the
pilot's and copilot’s. On some models, the pilot has a
lever by which he can take over the control of the en-
gineer's throttle levers. Throttles will automatically
open to full if the engine control cables are severed.

f. MIXTURE CONTROL. — Carburetor mixture
control levers are on the engineer’s control stand.

g- PROPELLER CONTROLS. — Four momentary
contact switches are on the pilot's aisle stand for pro-
peller RPM control. They operate in conjunction with
amber signal lights on the copilot’s instrument panel.
The signal lights indicate the limit of governor travel
in either direction. Magnetic push-button switches are
on the pilot’s aisle stand for propeller feathering. The
switches pop out when feathering is complete. The
buttons can be pulled out by hand to stop feathering.
The buttons are held in to unfeather. Transparent
hinged guards over the switches prevent accidental
feathering. The propeller anti-icer switch is on the
engineer’s panel. Two anti-icer rheostats, one for out-
board propellers, the other for inboard propellers, on
the engineer’s stand can be used to vary the flow of
anti-icer fluid from 2 to 5 gallons per hour.

bh. CARBURETOR AIR TEMP. CONTROLS.—Car-
buretor air temperatures are controlled by momen-
tary contact (intercooler) switches on the engineer’s
panel.

i. SUPERCHARGER CONTROL. —On the pilot’s
aisle stand is the control unit for the superchargers.
Pour adjusting screws permit the correlation of mani-
fold pressures to a single dial setting. A dial stop pre-
vents dial rotation into the emergency power range
b_eyt(:nd 8; the dial stop is released by pressure to the
right.

j» COWL FLAP CONTROLS.—Cowl flap controls
are momentary contact switches on the engineer’s pan-
el. Cowl flap position indicators are on the engineer’s
panel. The warning horn blows steadily with gear
down, cowl flaps open more than 15 degrees, and
throttles more than % open.

k. IGNITION CONTROLS.—The ignition switches
are on the engineer’s panel.

I, STARTER CONTROLS. — Momentary contact
starter switches are on the engineer’s panel. Each
switch has three positions: "OFF”, "ACCELERATE",
and “"START."”

m. FIRE EXTINGUISHER CONTROLS.—The fire
extinguisher selector knob is at the engineer’s station.
There are two pull-handles for the discharge of CO..

RESTRICTED ' 17
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THIS DIAGRAM SHOWS TYPICAL EXAMPLES OF FUEL TRANSFER COMBINATIONS.
DIRECT TRANSFER CAN BE MADE ONLY BETWEEN TAMNKS DESIGNATED AT OPPOSITE LEVERS (EXAMPLES 1 & 2)
SHOULD A TRANSFER BE DESIRED BETWEEN TWO TANKS DESIGNATED AT ONE LEVER IT IS NECESSARY TO FIRST TRANSFER THE FUEL
TO ONE OF THE TANKS DESIGNATED AT THE OPPOSITE LEVER, THEN BACK TO THE DESIRED TANK. (EXAMPLES 3 & 4)

A. FROM ENG. NO.4 TANK TO ENG. NO.1 TANK

A. FROM ENG. NO.2 TANK TO ENG. NO.4 TANK

St

SELECTOR
VALVE
CONTROL

FLOW DIAGRAM
SELECTOR

@=8

a8 wot e
maies
Pt

w0 mor e
wsres
e narrr s

FWD BOMB
BAY

(EXAMPLE NO.D Do

(EXAMPLE NO.1)

DESIRED TRANSFER - NO.2 TANK TO NO.1 TANK DES. TRANSFER - FWD. BOMBE BAY TO NO.4 TANK
A. FROM ENG. NO.2 TANK TO ENG. NO.3 TANK A. FROM FWD. BOMB BAY TANKS TO AFT BOMB BAY
B. FROM ENG. NO.3 TANK TO ENG. NO.1 TANK B. FROM AFT BOMB BAY TO ENG. NO.4 TANK

B

A

0
@D\%DO

XAMPLE NO.3

Figure 27 — Fuel Transfer Operation Diagram
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THIS DIAGRAM SHOWS TYPICAL EXAMPLES OF FUEL TRANSFER FROM CENTER TANK USING BOTH PUMPS. THE AF~ BOMB
BAY TANKS ARE CONNECTED TO THE LEFT SIDE SELECTOR VALVE, AND THE FORWARD BOMB BAY TANKS ARE CONNECTED
TO THE RIGHT SIDE VALVE. (SEE EXAMPLES 5 AND 6).

FROM CENTER TANK TO REAR BOMB BAY FROM CENTER TANK TO FRONT BOMB BAY

B8 et
mares
o% BRFTY tamE

EXAMPLE NO. 5 ) ( EXAMPLE NO. 6 )

FROM CENTER TANK TO NO. 1 TANK FROM CENTER TANK TO NO.3 TANK

o EmETE Tams

Figure 27 A— Fuel Transfer Operation Diagram -.
Revised 10 February 1945 RESTRICTED 18A
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n. TRAPPED UNAVAILABLE FUEL—When do-
ing extreme maneuvers or making a steep landing ap-
proach with low fuel quantities, residual fuel is trapped
in the tanks, and can cause one or more engines to
cut out because of lack of fuel.

(1) With the airplane fuselage centerline in a 20°
nose down position, 268 gallons of fuel are trapped
and made unavailable to each inboard engine, and 105
gallons are unavailable to each outboard engine. At a
15° angle, 190 gallons are unavailable to each inboard
engine, and 70 gallons are unavailable to each outboard
engine.

(2) Eleven gallons of fuel are trapped in each
tank, with the airplane at rest on the ground, and
cannot be picked up by the booster pumps.

(3) The residual fuel quantities in the tanks for
various flight attitudes is shown in the following
tabulations.

RESIDUAL FUEL IN WING TANKS WHEN FLYING

WITH WINGS LEVEL
FLIGHT ATTITUDE TANKS 1 AND 4 TANKS 2 AND 3
Body CL 47 up 21 gals. ea. 17 gals. ea.
Body CL 2° up 18 gals. ea. 17 gals. ea.
Body CL 0° 18 gals. ea. 23 gals. ea.
Body CL 2° down 18 gals. ea. 37 gals. ea.
Body CL 4° down 21 gals. ea. 55 gals. ea.
Body CL 6° down 27 gals. ea. 71 gals. ea.
Body CL 8° down 33 gals. ea. 86 gals. ea.

RESIDUAL FUEL IN CENTER TANKS WHEN
FLYING WITH WINGS LEVEL

FLIGHT B29A CENTER B29 CENTER BOMB BAY
ATTITUDE SECTION TANKS [ SECTION TANKS TANKS

Body CL 27 up 0 gals. | 17 gals. 3 gals. ea.
Body CL 4" up 1 gal. 24 gals. 9 gals. ea.
Body CL 0° 0 gals. | 11 gals. 0 gals. ea.
Body CL 2° down| 4 gals. | 13 gals. 3 gals. ea.
Body CL 4° down | 14 gals. | 28 gals. 9 gals. ea.
Body CL 6° down |25 gals. | 57 gals. | 16 gals. ea.

RESIDUAL FUEL QUANTITIES FOR VARIOUS FLIGHT
ATTITUDES WITH EITHER WING 2%2° DOWN

FLIGHT ATTITUDE TANK 1| TANK 2 | TANK 3 | TANK 4
Gals. Gals. Gals. Gals.

Body CL 4° up 21 17 17 21
Body CL 2° up 18 18 16 18
Body CL 0° : 18 32 14 18
Body CL 2° down 18 50 24 18
Body CL 4° down 21 72 38 21
Body CL 6° down 28 99 43 26
Body CL 8 down 36 121 51 30
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ENGINE OIL PRESSURE ENGINE OIL PRESSURE
TRANSMITTER— r— TRANSMITTER

TO GAGE ‘TO GAGE

(REAR)

(NOSE)

TO PROP. GOVERNOR ———

ENGINE OIL COOLER
PROPELLER FEATHERING PUMP

i —— VENT LINE
OIL MANIFOLD

FILLER CAP

CAPACITY
85 U.S. GALLONS

OIL DILUTION LINE TO CARB.
-
"Y" OIL DRAIN COCK

OIL TANK-OUTBOARD ENGINE

LINE SYMBOLS

Bl SUPPLY I RETURN

VENT

@ PROPELLER FEATHERING [TEE] PRESSURE TRANSMITTER

[ TUBING IDENTIFICATION - YELLOW COLOR BAND J

Figure 30 — Oil Flow Diagram
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Section |l
Paragraphs 1-2

SECTION Il
OPERATING

INSTRUCTIONS

(5) Life Preserver OK OK
LEUGHT SRt (6) Parking brakes and chocks SET  SET
a. MANEUVERS PROHIBITED.—The following (7) Emergency Landing Gear
maneuvers are prohibited: DIVE, LOOP, SPIN, ROLL, Door Release In Place
IMMELMAN TURN, VERTICAL BANK, and IN- (8) Emergency Bomb Bay
VERTED FLIGHT. Door Release In Place
b. AIRSPEED LIMITATIONS. (9) Emergency Cabin Pressure
(1) LOWERING FLAPS.—Don’t lower the flaps Release In Place
completely at speeds in excess of 180 MPH, IAS. The (10) Landing gear transfer
maximum allowable speed at which the flaps may be switch Normal
lowered 25 degrees is 220 MPH, 1AS. (11) Overcontrol (some air-
(2) LOWERING LANDING GEAR.—Don'’t low- planes) _ Engaged
er the landing gear at speeds in excess of 180 MPH, (12) Landing gear switchand ~ Neutral—
IAS. The wheel well doors are the limiting factor, for fuse b Fuse Checked
they will be torn loose at greater speeds. ((3)) gz:f;r:tsw"d’ g:ﬂed
2. ABBREVIATED CHECK LISTS—ALL STATIONS (13) Hydemnlic Bremure:
a. Main b. Emergency OK OK
4. PILOT'S AND COPILOT'S ABBREVIATED (16) Flight Controls Checked
CHECK LIST. (17) Radios Checked Checked
—BEFORE ENTERING AIRPLANE: (18) Altimeters SET SET
(1) Visual Inspection Completed (19) Turrets Stowed
(a) Condition of tires (20) Seats and Pedals OK OK
(b) Chocks in place (21) Lights Checked Checked
(¢) Oleo struts (22) Oxygen OK OK
(d) Hydraulic lines (23) Propellers High RPM
(e) Shimmy damper (24) Turbos "0" Dial
(f) Engine fire extinguishers (25) Engineer’s Report Check list com-
(g) Cannon plugs in nacelles plete. Ready to
(h) Wheel well door cables start engines.
(i) Pitot tube covers off (26) Stand clear—Fire guard  Clear left
() Cowlings and access opening fasteners tight Clear right
(k) Engines, turbos, nacelles and air scoops —BEFORE TAXIING:
(1) Control surfaces and trim tabs (1) Vacuum OK
(m) Windows and blisters (2) Gyros Uncaged Uncaged
(n) All seams and connections for fluid leaks (3) Instruments Checked Checked
(o) Form 1A, Loading List, Weight and C.G. (4) Bomb Bay Doors Closed  Closed
(p) Crew inspection (5) Alarm Bell OK
—BEFORE STARTING ENGINES:—PILOT- (6) Phone Call Signal Light OK
Pilot Copilot (7) Combat Station Inspection OK
(1) All ignition switches Off (8) Chocks OUT left,
(2) Propellers pulled through OK OUT right
(3) Parachute OK OK (9) Parking Brakes Off, stand by
(4) Clothing OK OK to taxi
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—BEFORE TAKE-OFF:

(1)
(2)
(3)

(4)
(5)
(6)
(7)
(8)

($)
(10)

(11)
(12)

Emergency Brakes
Nose Wheel
Engine Run-up

Wing Flaps

Trim Tabs

Auro Pilot

Windows and Hatches
Turbos

Propellers
Crew

Radio Call
Throttle Brake

—BEFORE LANDING:

(1)

(2)
(3)
(4)
(5)
(6)
(7)

(8)
(9)
(10)
(11)

(12)
(13)

Notify Crew

Radio Call

Altimeters

Trailing Antenna

Auto Pilot

Turrets

Hydraulic Pressure

a. Main b. Emergency
Put-put

Propellers

Landing Gear

Engineer’s report

Stall speed
Wing flaps

(14) Turbos

—AFTER LANDING:

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
9

(10)
(11)

(12)
(13)

24

Hydraulic Pressure

Turbos

Propellers

Wing Flaps

Parking Brakes

Bomb Bay Doors

Magnetos

Engines

Radios

Controls

Wheel Chocks (Lefr)
(Right)

Form 1 and 1A
Crew Inspection
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Checked
Straight

Stand by for
Engine

Run-up

25 Degrees

Set

Off

Closed Closed
No. 8

High RPM
Prepare for
Take-off
Completed

OK, Stand by for
Take-off

Prepare for
Landing
Completed
Set  Set
In

Off

Stowed

OK OK

On the Line

2400 RPM

Down and

Lights On

Check List

Complete

Weight __ CG__
MPH

Standing by

No. 8

OK

"O" Dial
High RPM
Up
Set
Open
Checked
Stopped
Off
Locked
Chocks in Place
Chocks in Place
Brakes Off
Accomplished

Figure 31 — Crew Inspection

b. ENGINEER'S ABBREVIATED CHECK LIST
—BEFORE STARTING ENGINES:

(1) Engineer’s preflight
(2) Forms1,1A,and F
(3) Parachute
(4) Clothing
(5) Life preserver
(6) Battery switch
(7) Put-Put
(8) Emergency hydraulic pres.
(9) Hydraulic fluid
(10) Fuel boost pumps
(11) Fuel transfer switches
(12) Inverter
(13) Mixture controls
(14) Throttles
(15) Engineer’s cabin air valves
and relief valve
Cowl flaps
Intercoolers
Oil cooler flaps
Pitot heat
(20) De-icers
(21) Anti-icers
(22) Generators
(23) Fuel quantity gage

(16)
(17)
(18)
(19)

(24) Oil quantity gage

(25) Emergency system valve
(26) Oxygen

(27) Lights

(28) Engineer’s report

RESTRICTED

Completed
Completed
OK

OK

OK

On

Start

OK
Proper level
On

Off

On

Idle cutoff
Set to start

Closed

Open

Open
Automatic

Off

off

Off

Off

Check against dip
stick

Proper reading
Closed

OK

OK

Ready to start
engine
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Figure 32 — Setting Engine Fire Extinguisher

—STARTING ENGINES:
(1) Engine fire extinguisher

(2) Master ignition switch

(3) Start engines

(4) Engine instrument
readings

(5) Vacuum

—BEFORE TAXIING:

(1) Bomb bay doors
(2) Engineer’s report

—BEFORE TAKE-OFF:

(1) Generators

(2) Magnetos

(3) Mixture controls

(4) Fuel boost pumps

(5) Report

(6) Generators

(7) At start of take-off roll
during roll, and take-off

(8) Intercoolers

AFTER TAKE-OFF:
(1) Wren gear is coming up

Set to engine
being started
On

1,2, 3, 4

Checked
Checked

Power to close
OK

Checked

Checked

Auto-rich

On

Ready for take-off
On

Pull cowl flaps
from 15 deg. to 71
deg. at time wheels
leave ground.
Open

Check generators

(2) After flaps and gear are up Have APP stopped

(3) Cowl flaps
(4) Fuel boost pumps

—CLIMB and CRUISE:

See Engineer’s amplified check.

Revised 10 February 1945

Adjust as required
Off

—BEFORE LANDING:

(1) Weights and C.G.

(2) Mixture controls
(3) Put-Put

(4) De-icers

(5) Anti-icers

(6) Fuel boost pumps
(7) Inter coolers

(8) Cowl flaps

(9) Emergency hydraulic pres.

(10) Report

—AFTER LANDING:

(1) Cowl flaps
(2) Inter coolers
(3) Generators
(4) Boost pumps
(5) Bomb bay doors
(6) Magnetos

(7) Engines

(8) All swirtches
(9) Wheel chocks
(10 Brakes

(11) Controls

(12) Flighrt log
(13) Forms 1, 1A

Section Il
Paragraph 2

Call in to copilot
Auto-rich

Start

Off

Off

On

Open

Open to 715 deg.
OK

Ready for landing

Open
Open

Off

Off

Power to open
Checked
Idle cut-off
Off .

In place
Off

Locked
Complete

Complete

(14) Give crew chief report of

malfunctions

(15) Assist in location of

troubles

Figure 33 — Locking Flight Controls
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¢. BOMBARDIER'S ABBREVIATED CHECK
LIST
— BEFORE STARTING ENGINES:

(1) Bombsight Pre-flighted
(2) Autopilot Pre-flighted

(3) Racks Pre-flighted 2
(4) Bomb bay tank safety
switches Checked
(5) Bombs Inspected
(6) Pins Pulled
(7) Oxygen & mask Checked i
(8) Parachute OK d. NAVIGATOR’S ABBREVIATED CHECK
(9) AB Computer and scales  Checked LIST
(10) Fuses and spares Checked —PRE-FLIGHT:
(11) Interphone Checked (1) Mission data © 0K
::;: éllrir:eter :;:1 et (2) Navigation kit (complete) OK
oc (3) Maps and charts OK
(14) Intervalometer properly (4) Wel:ther OK
set Checked (5) Time tick radio check ~ OK
(15) Bomb formation lights Checked —BEFORE STARTING ENGINES:
(16) Target information Checked (1) Personal effects (clothing,
(17) Bombardier's kit Complete parachute, oxygen mask,
(18) Nose compartment Clear life vest) OK
(19) Windows 4 Clean. (2) Headset and microphone OK
(20) Nose si ghm':g station Pre-flighted (3) Oxygen system OK
(21) Camera equipment Checked (4) A.P.L checked for coordi-
(22) Clgcked with weather oK nates of departure and
oice roper color for latitude OK
(23) Switches in Bombardier’s (5) Es“ze_mmpm : OK
compartment Off (6) Synchronization of all
—IMMEDIATELY BEFORE INITIAL POINT: time pieces Completed
(1) All bombsight switches  On (7) Che;k for calibration i
(2) Altitude computations Complete S
(3) Disc speed and trail in —WHILE TAXHNG':
sight OK (1) Check operation of Flux-
(4) Proper rack selector ’ Grate compass g OK
S On (2) T:urn on A.P.L (Set varia-
(5) AB Computer properly tion on the A.P.I. Com-
set up OK puter) OK
(6) Bomb bay doors Open —DURING FLIGHT:
(7) Bombsight stabilizer Level (1) Use a.ll n'!ethods of
(8) Intervalometer properly Na_v:gat:on ’ Completed
X Checked (2) Altitude and.Alr-speed
(9) Autopilot being used OK hand-set Unit ;
(10) Camera intervalometer  On (a) Setin the follo.wmg:
(11) Camera Doors Open (Check every 10 minutes)
SR e Temperature—(within
o AND : 5 deg.)
(1) Bombsight switches Off Altitude—(within 500
(1) Bombardier’s panel feer)
switches Off Indicated Air Speed—
(3) Nose sighting station (within 5 mph.) Completed
. ssw::ches Off (3) Navigaror’s log Completed
(4) Sight Covered —AFTER LANDING:
(5) Bombing equipment (1) Switches Off
malfunction report Complete (2) Crew inspection

26
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—BEFORE TAXIING:
b NSS 1:11?5 ey NBA (1) Liaison set Checked
(ANNAPOLIS) | TAE) Hl M’:om [BALBOA, C.Z) (2) Radio compass Checked
(3) SCR-522 Checked
(4) RC-103 Checked
i e (5) Form 1A Signed
Nisen (6) Interphone Stand by
0300 12540 (7) Bomb bay doors Closed
(8) Crew report OK
Si05 113,4390 113,9090
9425,1263 2
s e —BEFORE LANDING:
0500 148,5540 (1) Station Closed
fiad (2) Trailing antenna In
it 5 (3) Interphone Stand by
M in —AFTER LANDING:
1000 ' :
9425,12630 (1) Radio Off
(2) Bomb bay doors
1500 :;2:::” (Visual check) Open
(3) Form 1A Completed
1600 vl;:_“:::go . 1;;:{?90 (4) Crew inspection
b f. TOP GUNNER’S ABBREVIATED CHECK
1700 15 1080 LIST
2000 15 113,9050 —BEFORE STARTING ENGINES:
(1) Pre-flight inspection of sights, turrets, guns,
2200 9;;::‘:3220 ammn}nition: camera, etc.
- (2) Crew inspection

Figure 34 — Radio Time Ticks

e. RADIO OPERATOR’'S ABBREVIATED
CHECK LIST

—BEFORE STARTING ENGINES:

NOTE

If put-put or external power is available, radio
operator should complete his operational pre-
flight before crew inspection,

(1) Aerial Radio Operator’s

kit Completed
(2) Antennas Checked
(3) Fuses Checked
(4) Plugs Checked
(5) Tuning cables Checked
(6) Form 1A Checked
(7) SCR-578 Checked
(8) Facility Charts Completed
(9) Crew Inspection
(10) Parachute Checked
(11) Clothing Checked
(12) Life preserver Checked
(13) Oxygen Checked
(14) Battery switch On
(15) Command Set Checked
(16) Interphone Checked
(17) Aldis Lamp Checked

(3) Interphone check
(4) Parachute and oxygen
(5) Clothing

—BEFORE TAXIING:
(1) Engine alert
(2) Alarm bell
(3) Phone call signal light
(4) Combart station inspection

—BEFORE TAKE-OFF:
(1) Taxi alert
(2) Prepare for take-off

—AFTER TAKE-OFF:
(1) When in the air: check operation of sight, tur-
rets, and guns.
(2) Enemy aircraft alert

—BEFORE LANDING:
(1) Clear the guns
(2) Stow equipment and turn switches off when
copilot gives order, “Prepare for landing.”

—AFTER LANDING:
(1) Check to be sure guns are cleared
(2) Field strip guns for cleaning
(3) Malfunction report.
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g- LEFT AND RIGHT GUNNER'S ABBREVI-
ATED CHECK LIST

—BEFORE STARTING ENGINES:

(1) Pre-flight inspection:sights. turrets, guns, am-
munition, camera, etc.

(2) Crew inspection

(3) Interphone check

(4) Flight controls

(5) Parachute and oxygen

(6) Clothing

—BEFORE TAXIING:
(1) Engine alert
(2) Bomb bay doors closed
(3) Phone call signal light
(4) Combart station inspection

—BEFORE TAKE-OFF:

(1) Taxi alert
(2) Wing flap report (25 deg.)
(3) Prepare for take-off

—AFTER TAKE-OFF:
(1) Landing gear and flaps (full up)
(2) In the air, operate sights and turrets, and test
fire the guns.
(3) Enemy aircraft alert

—BEFORE LANDING:
(1) Equipment stowed and switches off, when co-
pilot gives order, “Prepare for landing.”
(2) Landing gear report (down and locked)
(3) Flap report

—AFTER LANDING:
(1) Bomb bay doors open
(2) Guns cleared
(3) Field strip guns for cleaning
(4) Malfunction report

h. TAIL GUNNER'S ABBREVIATED CHECK
LIST

—BEFORE STARTING ENGINES:

(1) Pre-flight inspection: sight , turret , guns, am-
munition, camera, etc.

(2) Crew inspection

(3) Start put-put (when battery switch is turned
on)

(4) Interphone check

(5) Parachute and oxygen

(6) Clothing

—BEFORE TAXIING:

(1) Phone call signal light
(2) Combat station inspection

RESTRICTED
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—BEFORE TAKE-OFF:
(1) Taxi alert
(2) Prepare for take-off
—AFTER TAKE-OFF:
(1) Put-put off (afrer gear and flaps are up)
(2) In the air, operate sight and turret , and test
fire the guns.
(3) Enemy aircraft alert.

—BEFORE LANDING:
(1) Clear the guns
(2) Stow equipment and turn switches off, when
copilot gives order, “Prepare for landing.”
(3) Put-put started (as soon as above is
accomplished)
(4) Notify copilot when put-put is on the line.
—AFTER LANDING:
(1) Put-put off at flight engineer’s command.
(2) Check to be sure guns are cleared.
(3) Field strip guns for cleaning.
(4) Malfunction reports.

B i R

Figure 35 — Tail Gunners’ Enclosure
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* 3. PREFLIGHT CHECK

a. ENGINEER'S PREFLIGHT CHECK, AMPLI-
FIED.—The Flight Engineer will figure progress
curves for both 3 and 4 engine operation, and figure
for an alternate airport, considering both distance and
weather conditions. Perfect maintenance is not an im-
possibility, but no flight engineer dares presume that
such a condition is prevalent. Hence, it is necessary to
give the airplane a thorough preflight inspection.
Check the following items:

(1) Fuel tanks for servicing and proper installa-
tion of tank caps.

(2) Oil tanks for servicing and proper installation
of caps.

(3) Turbo oil supply.

(4) Cowling, condition and proper fastening.

(5) Cowl flaps for proper operation.

(6) General condition of skin and control surfaces.
(7) Condition of de-icer equipment (if applicable).
(8) Life raft doors for proper installation.

(9) All navigation or running lights.

(10) Remove air scoop seals and any obstructions.

(11) Engine nose sections (cracks, cylinders for
condition of cooling fins and baffles, exhaust collector
rings for burning).

(12) Remove pitot covers.
(13) Wheel locks removed (early airplanes only).

(14) Turbos, check for cracks, binding wheels or
oil leaks (in excess).

(15) Under surfaces wings and fuselage.
(16) Bomb bay, bomb racks and cannon plugs.

(17) Propellers and governors for nicks and oil
leaks.

(18) Auxiliary oil tank and motor and selector
valves in off position.

(19) Fuel transfer system.

(20) Aucxiliary power plant for servicing and con-
dition.

(21) Bus selector switch for normal position.

(22) All articles are securely fastened.

(23) Emergency flap motor for proper installation.
(24) Bomb bay fuel tanks and selector valves.

(25) All visible cables for breaks and chafing.

Section 1l
Paragraph 3

(26) Axe, thermos jug, and fire extinguishers,
(27) Firstaid kits.

(28) Anti-icer tanks and fluid.

(29) Pressure doors closed and hinges for warping.
(30) Pressure regulator caps in up position.

(31) Tool kits installed.

(32) Oxygen equipment and pressure.

(33) Hydraulic tank for servicing.

(34) Turbo amplifiers installed.

(35) Fuse panels for spare fuses.

(36) Check for the following forms:
(@) FormF

(6) Form 1 and 1A (for status of airplane)
(¢) Load adjuster

(37) All personal equipment and Engineer's sta-
tion.

b. GROSS WEIGHT AND LOADING.—The B-29
is capable of being loaded to very high weights and the
effect of such weights upon the airplane performance
is very large. The rate of climb, take-off distance, and
other such characteristics of the airplane are excellent
at light gross weights. As the weight increases, these
characteristics gradually change and at the highest
weights, some of the airplane’s performance character-
istics become poor. The weight to which the airplane
may be loaded depends primarily upon the ability of
the crew to get the best from the airplane. The maxi-
mum weight of the airplane is therefore limited only
by performance and it is of the utmost importance that
it be properly controlled. Even though the weight of
the airplane is below maximum, all equipment not nec-
essary for the proposed mission and which is readily
removable from the airplane should be removed prior
to starting on the particular mission. Every pilot knows
that for each pound of surplus or unnecessary equip-
ment removed, one more pound of fuel or bombs can
be added; or that the performance will be improved at
lighter gross weights. Incidentally, the maximum alti-
tude for any mission can be increased one foot for every
two pounds removed from the airplane. Also for each 6
pounds added to the empty weight of the airplane, it is
necessary to add one gallon of gasoline to get the same
range. Thus the gross weight is increased twelve
pounds.

Complete weight data, and chart showing the loca-
tion of the center of gravity of the airplane under vari-
ous conditions, are provided with each airplane.
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I - I T I 1 1 1 L . i
BASIC WEIGHT - 75,000 LBS.

FULL MAINS + & BOMB BAYS a
(9310 GALS.) (SEE WEIGHT & BALANCE HANDBOOK
9000 l I FOR LATEST BASIC WEIGHT) H

W»c:mn SECT
. +3 BOMB BAYS 1) 8720 m:u 1 | | 1
N same as asove (3 | L T 1= i .
8000 N (8510 GaL) ] BOMB RACKS |
| 11 MAN CREW 2000 % EA. 2200
FULL MAINS +3 BOMB BAYS

FULL OIL TANKS-340 GAL 2550 H
GROSS WEIGHT B0, 490
(LESS FUEL BOMBS, CARGO AMD

RN [ [

7000 FULL MAIMS + CENTER SECTION

| ‘Q GAL. ) st oM ) .
SAME AS ABOVE
w Rl %1 0 510 15
§ 6000 Ill’|W e AUXILIARY BOMB BAY TANK
= & M!ﬁ”ﬂ GAL ) M o INSTALLATION 2 TANKS - 1340 #
3 o0 B il
‘ \ N\ @ V CENTER SECTION—
o \ \ = g WING SPAR- B-20
STRAIGHT CENTER
2 4000 \ ) SECTION-WING SPAR-B-294 1
SR
3000 A \% ﬁ—s\fr
v, 1 \&

\ N N

oo NE PN X
!uoo—( | (‘k’i‘

N N\ N

0 \ X

0 10 20 30 40 50 60

BOMBS, AMMUNITION, CARGO &
MISCELLANEOUS EQUIPMENT 1000 LBS.

12081

Figure 36 — SAMPLE LOADING CHART

¢. PILOT'S VISUAL CHECK, AMPLIFIED.—A vis-
ual inspection by the pilot will include the following:

(1) Condition of tires—examine carefully for cuts
and slippage.

(2) Wheel chocks—2" in front of inboard tires
and 2" behind outboard tires.

(3) Oleo struts—1314" between pin centers on
main gear, 10” on nose gear.

(4) Hydraulic lines—check for leaks.

(5) Shimmy damper—check oil level. Top of pin
should be even with groove.

(6) Engine fire extinguishers—check red disk at
end of line running down from each CO. bottle (nose
wheel well). Also check safety wire on handle at top
of bottle. This wire must be intact—fine, brass, safety
wire. If heavy wire is used, the flight engineer won't
be able to pull extinguisher control handle (flight en-
gineer's panel). If the control handle has been pulled,
safety wire will be broken. If bottle has been dis-
charged, red disk will be missing.

(7) Gear motor and door motor cannon plugs—
check each plug for looseness. If the rotating collar is
not scrwed tight, engine vibration can shake loose the
cannon plug connection.

(8) Cables on main wheel well doors—cables
should be on pulleys and free of obstructions.
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(9) Pitot tube covers off.

(10) All fastenings on inspection plates and engine
cowling should be tight.

(11) See that engines and nacelles are free of oil and
grease. Oil or grease is a fire hazard. Have it cleaned
off before making the flight. Check turbosupercharg-
ers. Inspect air scoops for obstructions.

(12) Inspect control surfaces and trim rtabs for
dents or damage.

(13) Inspect all windows and blisters for cracks
and dirt.

(14) Check all seams and connections for fluid
leaks.

(15) Form 1A, Loading List, Weight and C.G.
Checked. Flight engineer will hand the pilot, for ap-
proval and signature, the Form 1A, loading list, and
weight and balance sheet (Form F). Pilot will sign the
Form 1A Exceptional Release, if necessary, and see that
C.G. is between limits (minimum berween 189 and
24%, maximum at 349%).

(16) Crew Inspection Completed.

Pilot will have the crew line up to the left of
the airplane’s nose in the following order: copilot,
bombardier, navigator, flight engineer, radio operator,
gunners, and passengers. Crew will then be inspected
for physical condition and equipment, including oxy-
gen masks, parachutes, flying clothing, 4nd identifica-
tion tags. Pilot will see that each crew member is fa-
miliar with his duties and with emergency procedures.

d. HOW TO GAIN ENTRANCE.—Entrance is
made to the forward compartment through the nose
wheel well and floor hatch. The rear main entrance
door is on the right side, aft portion of the airplane.
See figure 5, page 2.

4. BEFORE STARTING ENGINES.

a. PILOT'S AMPLIFIED CHECK.

(1) IGNITION SWITCHES—See thar all ignition
switches are turned off.

(2) PULL PROPELLERS THROUGH.—If the en-
gines have been off more than 30 minutes, signal the
other crew members or ground crew to pull the pro-
pellers through at least 16 blades. Pull first four blades
with care to detect obstructions. If obstruction is en-
countered remove front plugs from lower cylinders and
pull propellers through several revolutions. 4ny at-
tempt toclear engine cylinders of liquid lock by
other means is prohibited. Do not jerk the propeller
or pull it backwards.

(3) PARACHUTE O.K.—Pilot and copilot put on
parachutes at this time, and check for location of their
seat-type dinghies if the airplane is fitted with them.
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(4) CLOTHING O.K.—Pilot and copilot check on
their clothing and the operation of their electric suits.
Also adjust helmet, throat microphone, and attach oxy-
gen mask to the left side of helmet.

(5) LIFE PRESERVER O.K.— On all overwater
flights, pilot and copilot check to see if their life vests
are fitcted with CO, cartridges. Wear parachute har-
ness over life vest, except for parachute chest strap,
which should be under vest.

(6) PARKING BRAKES AND CHOCKS SET. —
Pilot depresses rudder pedals and pulls out the parking
brake lever. He and the copilot look out the windows
on their respective sides to see that chocks are in place
as explained in Pilot’s Visual Inspection.

(7) EMERGENCY NACELLE DOOR AND
CLUTCH HANDLE IN PLACE.—Pilot checks release
handle in its proper place. Pulling this handle releases
nacelle doors on early airplanes. The emergency release
handle is removed from airplanes with manual emer-
gency landing gear system.

(8) EMERGENCY BOMB BAY DOOR RELEASE
IN PLACE.—T-Handle on pilot’s control stand.

(9) EMERGENCY CABIN PRESSURE RELEASE
IN PLACE.—T-Handle on pilot's control stand.

(10) LANDING GEAR TRANSFER SWITCH
“NORMAL.”—Og early airplanes, the pilot checks the
landing gear transfer switch in “NORMAL" position.
In this position the main landing gear and nose gear
are operated by the Landing Gear switch. Late air-
planes with the manual emergency landing gear sys-
tem do not have a landing gear emergency transfer
switch.

(11) THROTTLE OVERCONTROL ENGAGED.
—Pilot sees that the throttle overcontrol lever, on the
pilot’s control stand (early airplanes only) is in the
“ENGAGED” position (full forward). This engages
the engineer’s throttle.

(12), LANDING GEAR SWITCH NEUTRAL
AND FUSE CHECKED.—Switch (pilot’s aisle stand)
should be neutral. Check to see that fuse in pilot’s aisle
stand is in place and not burned out.

(13) BATTERY SWITCH ON.—Flight engineer
flips battery swtich “"ON" and notifies pilot. All elec-
trical circuits can be energized either by the battery or
the auxiliary power unit, or both. Both are used for
normal ground operation on loads up to 200 amperes.
For additional power, use an external power source or
engine-driven generators.

(14) PUT-PUT STARTED. — Copilot tells tail-
gunner to start the put-put.

Raviué 10 February 1945

Section i
Paragrah 4

Figure 37 — Engineer’s Hydraulic Gages

(15) HYDRAULIC PRESSURE O.K.—The copi-
lot asks the flight engineer to check the emergency
hydraulic pressure on engineer’s panel (900-1075 lbs.)
and checks the hydraulic pressure gage on his own in-
strument panel for a pressure of between 800 and 1000
PSI. A fluctuating needle indicates a faulty pressure
regulator. If the hydraulic pump should overheat and
smoke, remove the fuse on the engineer’s aft fuse
panel. To prevent overheating, see that the pump
stops when the pressure reaches 1000 PSIL.

WARNING

If an expander tube is broken while taxiing,
use Emergency brakes only. Use of both nor-
mal brake pedals at the same time would pro-
vide no braking on either side and would
allow all fluid and pressure in the normal sys-
tem to drain through the broken tube. Use of
both emergency brakes at the same time will
provide 1009 braking on the good side (left
gear, for example) and 50% braking on the
bad side (right gear, for example). And by
switching the hydraulic servicing valve (engi-
neer’s panel) to emergency, pressure and fluid
can be maintained indefinitely in both the
normal and emergency systems. In those cases
where all fluid and pressure in the normal
system is lost, check valves prevent loss of
fluid in the emergency lines, regardless of
position of hydraulic servicing valve, and
these lines hold enough fluid for from five to
seven applications of the emergency brakes.
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(16) FLIGHT CONTROLS CHECKED.— Pilot

pushes down locking lever located at forward end of
pilot’s aisle stand. This also unlocks the throttles which
are held in the closed position by lock bar when the
control lock is on. This lock bar is linked tw the con-
trol lock in such a way thar strong forward pressure on
the throttles will force the control lock off and elimi-
nate the possibility of locked controls on take-off. The
control check is made by the copilot. In making the
check, the copilot announces over the interphone, “Co-
pilot to gunners, stand by to check controls.” He then
pulls the control column back and says on interphone,
"Check elevators.” Left gunner answers, “Left elevator
up, sir.” Right gunner answers "Right elevator up,
sir.”” The copilot then pushes the column forward and
completes his check on the elevators. Ailerons and
rudder are checked in the same manner.

(17) RADIOS CHECKED. — While copilot is
checking flight controls, pilot turns “ON" his com-
mand set, requests and receives taxi information. Co-
piiot, after checking controls, turns “"ON" radio com-
pass, and checks for proper operation. He then turns
radio compass "OFF’" and stands by on interphone so
that he can be in continuous contact with the crew.

(18) ALTIMETERS SET.—Pilot and copilot set
their altimeters by the tower altimeter setting. Check
the altitude reading against the known field elevation.
If the altimeter segting given by the tower indicates
an altitude different from the known field elevation,
check the setting again and note any difference in ele-
vation so it can be used in correcting the reading when
landing.

(19) TURRETS STOWED. — Pilot checks the
three turret warning lights on his instrument panel to
see that all turrets are properly stowed. Turret lights
should be "OFE."”

(20) ADJUST SEAT AND PEDALS.

(21) LIGHTS CHECKED.—If any night opera-
tion is contemplated on the flight, all lights must be
checked—fluorescent lights, identification lights, land-
ing lights, position lights (all switches on pilot’s aisle
stand). A member of the ground crew should be in-
structed to check the landing lights and position lights.
Wing position lights are not visible from inside the
airplane in flight. They can be inspected at night
from inside the airplane only by checking their reflec-
tion on the ground under the wing tips.

(22) OXYGEN O.K.— Pilot and copilot check
their oxygen pressure gages for proper pressure (400

32 .

to 425 PSI) and their walk-around bottles (should have

same pressure as in system). Auto mix should be ON,

and the emergency valve "OFF.”

(23) PROPELLERS HIGH RPM.—Copilot pushes
the propeller switches (aisle stand) to "INCREASE
RPM" and holds them there until the propeller limit

lights on his instrument panel flash on. The propellers

then will be in high RPM.

(24) TURBOS OFF.—Pilot checks to see that the

turbo selector dial is set at “'0."”

Turbosupercharger

regulators are ready for instant operation at any time

since amplifier tubes remain on even with selector dial

at "0

(25) ENGINEER'S REPORT.—Check list com-
plete, ready to start engines. At this point, if the engi-

neer has not completed his check list, the pilot waits

before giving the command to start engines.

(26)

STAND CLEAR—FIRE GUARD. — Clear

left, clear right. When ready to start the engines both
the pilor and copilot give the command “Stand Clear”
to the ground crew (clear right, clear left). When the
fire guard is ready, copilot says on interphone, "Stand
by to start engines.”

b. SPECIAL CHECK FOR NIGHT FLIGHTS:

(n
(2)
(3)
(4)
(5)
(6)
(7)
(8)

(9)

Panel lighrts.

Flvorescent lights.

Landing and passing lights.

Navigation formation and recognition lights.
Spare lamps.

Spare fuses.

Flares.

Signal lamps.

Blackout curtains.

¢. ENGINEER’S AMPLIFIED CHECK LIST

(1)

£2)

PREFLIGHT CHECK.—Completed.
FORMS 1, 1A, AND F.

(a) Check Form 1 and 1A and advise pilot of

status of airplane. Afrer entering the airplane, the

flight engineer should go through the following check
list very thoroughly.

(k) Fill out loading list and Form F. (Give to

ground crew to turn in to Operations.)
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TEI"PORARY REVISIONS TO AN 01-20EJ-1 Revised 10~17-44

Hodification Change No. 601!
Inverter Autometic Change over Relay Installation

Section II, paragraph 4

GENERAL.~ When the inverter owitch on the engineer's switch panel is in the
"KORI"AL" or "ON" position, the main inverter is operating. If the main
inverter stops the alternate inverter is automstically started, When the
mein inverter is out and the alternate inverter is cperating, the "AIN IN-
VFRTER QUT" indicator light on the engineer's and pilot's instrument penel
goes on, ‘hen the "BOTH INVERTFR OUT" indicator light goes on, both inverters
are out and there is no alternmating current produced.

CAUTION

When neither of the inverters are working it will
be necessary to adjust the manifold pressure with
the throttlss.

If the circuit breaker opens, press the reset button on the engineer's switch
panel to reestablish the ¢ireuit and elose the inverter relay. '

OFLRATION,~ Turn the inverter switeh to “"SPARE TICT" and the A, C. voltmeter
should indicate 26 volts (if the voltmeter has a runge of 40 volts) or 115
volts (if the voltmeter has a range of 150 volts). Turn the inverter switch
to the "NORI'ALY or "CR" position and the A.C. voltmeter should give the same
rerding. Leave the switch dn *his position and the normal inverter supplies
115-volt, 400-cycle alternating eurrent,

It is imperative that the spare inverter be tested bafore switching on the
main inverter, If the inverters are switched from main to spare, and brck to
main, without allowing sufficient time for the thermo bar in the cireuit to
cool and return to its original position; the srare im-erter keeps running
even though the switch is on mein. This will indicete a malfunction to the
engineer,

The manual switch can be used for 2n emergenoy over-ride, if the register or
the thermo bar burn out. Then the inverter change over is no longer automatic,
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Figure 38 — Checking Heated Suit

(3) PARACHUTE.—Check for condition.

(4) CLOTHING.—Check for proper clothing for
mission to be performed.

(5) LIFE PRESERVER.—For over-water mission,
check CO. bottles for safety, and vests for condition.

(6) BATTERY SWITCH.— At copilot’s com-
mand, turn switch "ON."”

(7) AUXILIARY POWER PLANT.—Have put-
put started, warmed up, and "on the line.”

(8) EMERGENCY HYDRAULIC PRESSURE.—
Check for 900-1,075 PSIL.

(9) HYDRAULIC FLUID.—With parking brakes
set, and pressure at 1000 PSI, check for 2 gallon capac-
ity.

(10) FUEL BOOST PUMPS. — Early airplanes:
Turn pump switches “ON"; turn rheostats to get 14-16
PSI with mixture control cracked; return mixture to
idle cut-off; turn pump switches "OFF.”

(a) Later airplanes: Pump switch is incorpor-
ated in the rheostat control knob.

(11) FUEL TRANSFER SWITCHES.—Check for
"OFF” position.

(12) INVERTERS.—Check normal and alternate
inverter for 26-26'% volts, leaving normal inverter
“ON."

(13) MIXTURE CONTROLS.—Idle cut-off.

(14) THROTTLES.—Open 1 - 115 inches, to ob-
tain 900—1200 RPM for starting.

Section 1l
Paragraph 4

(15) ENGINEER'S CABIN AIR VALVES AND
PRESSURE RELIEF VALVE. — Keep closed for all
ground operations.

(16) COWL FLAPS.—Flaps will be full open for
all ground operarions.

(17) INTERCOOLERS. — Full open for ground
operation.

(18) OIL COOLER FLAP.—Check operation by
putting doors to full open position, obtain position re-
port from gunners. Close and put in automatic.

(19) PITOT HEAT.— Leave in "OFF" position
for ground operation.

(20) DEICERS.—Check for operation and leave
in “off” position for take-off and landing.

(21) ANTI-ICERS.—Check for operation and re-
turn to "oft” position.

(22) GENERATORS.—Switches "OFF.”

(23) FUEL GAGES. — Record and check against
dip stick.

(24) OIL GAGES.—Record and check against dip
stick.

(25) HYDRAULIC SERVICING VALVE. —
"CLOSED.”

(26) OXYGEN.—Check for proper pressure and
operation of A-12 regulator and blinker.

(27) LIGHTS. — Check for operation and spare
bulbs.

(28) ENGINEER'S REPORT.—When check list
is completed, inform pilot you are ready to start en-
gines.

Figure 39 — Signal to Start Engine
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5. STARTING ENGINES
a. STARTING PRECAUTIONS.

(1) Don't start the engines until the “Before
Starting Check” has been covered item by item. (See
Section II, Paragraph 4).

(2) Don't start the engines until the propellers
have been pulled through to eliminate any possibility
of fluid locks.

(3) Don’t start engines until a fire guard is posted.
(4) Don't jam throttle forward at any time.

(5) Don’t continue to run an engine unless nose
and rear oil pressure build up to normal within 30
seconds after starting.

b. ENGINEER'S AMPLIFIED CHECK.

(1) FIRE EXTINGUISHERS.—Set selector to en-
gine being started.

(2) MASTER IGNITION SWITCH—"ON".
(3) START ENGINES 1, 2, 3, 4.
(a) Turn fuel boost pump "ON".

(b) Energize starter 12 to 16 seconds.
(¢) Engage starter.

(d) When propeller has turned one revolution,
turn ignition switch “"ON".

(e) Prime as needed to start, and smooth out
engine at 800 to 1000 RPM.

(f) Move mixture control to “"AUTO RICH”
and keep it in “AUTO RICH” for all ground running.

(4) ENGINE INSTRUMENTS.—Check oil pres-
sure (nose and rear) manifold pressure, RPM, and oil
temperature.

(5) VACUUM.—Check for (3.8-4.2 Hg.).

c. AFTER STARTING.—When engine 1 is started
and checked, the flight engineer reports “Engine oper-
ating normally” and will ‘announce “Ready to start
number 2 engine”. The procedure continues thus for
engine number 3 and number4. Engineer will handle
throttles throughout entire starting procedure, keeping
RPM between 1000 and 1200 for warm up. When en-
gine is running properly he will set his throttle at 700
RPM, (1000 RPM if cylinder head temperature is be-
low 150°C). Thereafter the pilot will control throttles
except when calling for engine driven generators, and
during engine runup. If copilot or engineer see that
an engine is loading up (black smoke, or RPM drop,
or both) he will inform the pilot.

34 RESTRICTED
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6. BEFORE TAXIING.

a. PILOT'S AMPLIFIED CHECK LIST.

(1) VACUUM OK.—The copilot asks the flight
engineer to check vacuum reading. The flight engi-
neer, after checking the vacuum reading for both
pumps (gage on engineer’s panel should read 3.8” to
4.2” Hg.), reports this check to the copilot.

(2) GYROS UNCAGED.—Pilot and copilot check
their gyro instruments to make sure that they are
uncaged and set correctly.

(3) INSTRUMENTS CHECKED.—Pilot and co-
pilot check their respective instrument panels for
proper readings on all instruments.

(4) BOMB BAY DOORS CLOSED.—After the
copilot has instructed the gunners and radio operator
to check and see that all members of the ground crew
are clear of the bomb bay doors, he says to the flight
engineer, “"Generators on coolest engine”, and tells the
bombardier to close the bomb bay doors. Flight engi-
neer has meantime set throttle on coolest engine to
1400 RPM and turned generators on. The radio oper-
ator and one of the gunners check through the pressure
doors and report to the copilot that the bomb bay doors
are closed. Flight engineer returns throttle to 700
RPM when copilot says, “Generators off”.

(5) (6) and (7) ALARM BELL, PHONE CALL
SIGNAL, LIGHT, AND COMBAT STATION IN-
SPECTION.—Pilot switches on alarm bell (aisle stand)
and phone call signal light (aisle stand), then calls for
combat station inspection. Copilot repeats this com-
mand on interphone and receives acknowledgment in
the following manner: bombardier, navigator, flight
engineer, radio operator (in that order) acknowledge
that they have completed a check of their stations by
saying, for example, “Bombardier OK”. Top gunner
says “Alarm bell OK, light OK, top gunner OK". Tail
gunner says, "Light OK (radar compartment), tail
gunner OK".

(8) CHOCKS OUT.—Pilot and copilot check to
see that chocks have been pulled.

(9) PARKING BRAKES OFF, STAND BY TO
TAXI.—After releasing the parking brakes, the pilot
gives the command to “Stand by to taxi.”” The copilot
repeats the command over the telephone.

b. ENGINEER'S AMPLIFIED CHECK LIST.

(1) POWER TO CLOSE BOMB BAY DOORS.—
When copilot says “Generators on coolest engine”,
flight engineer advances throttle on coolest engine to
1400 RPM and turns generators on. Turn generators
off and retard throttle when doors are closed.

(2) ENGINEER’S REPORT. — At copilot’s re-
quest, during combat station inspection, say, “Engi-
neer OK".

Revised 10 February 1945
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¢. NORMAL INSTRUMENT READINGS.

Nose Oil Pressure 30-50 PSI
Rear Oil Pressure 60-80 PSI
Fuel Pressure 15-18 PSI
0il Temperature 55-95°C.
(131-203°F.)
De-icer Pressure 7-7.5 PSI
Vacuum Pressure 3.8”-4.2" Hg.
Oxygen Pressure 400-425 PSI

Hydraulic Pressure (Normal) 800-1,000 PSI

Hydraulic Pressure (Emergency)  900-1,075 PSI

7. TAXIING INSTRUCTIONS.

4. GENERAL.—Like all tricycle-landing-gear air-
planes, the B-29 taxis easily. Brakes are good—4 ex-
pander tubes per wheel. However, REMEMBER, it is
a big, heavy airplane. It gains momentum rapidly and,
because of its size, you will have to depend on your
side and top gunners to act as observers to warn you of
obstacles.

b. PRECAUTIONS

(1) MIXTURE.—For all ground operations, set
RPM at 700 (after cylinder head temperatures reach
150 C. (302 F) and mixture “AUTO RICH.” Never use
auto-lean for taxiing. If carburetors are set properly,
engines will idle as low as 550 RPM without load-

ing up.

(2) USE OF BRAKES.—Brakes alone should be
used for control of speed and direction to prevent back-
fires and to get maximum cooling. To enter a taxi turn
with outside throttle doesn't save brakes because the
extra power causes quick acceleration and requires
braking to slow down. If you gain too much speed,
bring the airplane almost to a stop, straight ahead,
then stay off the brakes as long as possible to let them
cool. Don'’t ride your brakes. Don't pivot on one wheel.

(3) TAXIING IN CROSSWIND.—Like most air-
planes, the B-29 “weathervanes” into the wind. For
this reason, when taxiing in a strong crosswind, set up-
wind, outboard throttle at more than 700 RPM to pre-
vent excessive use of downwind brake.

8. BEFORE TAKE-OFF
a. PILOT'S AMPLIFIED CHECK LIST.

(1) EMERGENCY BRAKES CHECKED.—After
parking brakes are released, when starting to taxi, co-
pilot says, “Emergency Brakes.” Pilot then pulls the
emergency brakes hand metering levers (pilot’s aisle

Section I
Paragraphs 6-8

stand) to see that emergency brakes are operating
properly on both sides. Copilot then tells flight engi-
neer to recharge emergency system. Normal brakes
may be safely used while recharging the emergency
system, since the electric hydraulic pump recharges
both systems with the hydraulic servicing valve on
emergency.

(2) NOSE WHEEL STRAIGHT.—Copilot checks
through cockpit floor observation window to make
sure the nose wheel is straight before engine run-up.

(3) ENGINE RUN-UP.—The pilot gives the com-
mand “Stand by for engine run-up” and the copilot
repeats the command over the interphone. The engine
run-up for first take-off should be accomplished in the
following manner: (For subsequenr rake-offs, eliminate
entire procedure, items(a)through(f)

(a) Pilot increases all throttles to 1500 RPM and
tells flight engineer to check generators.

(b) To test propeller governors, the pilot will
operate all four propeller selector switches to “FULL
DECREASE” (limit light), check tachometers for sta-
ble, uniform reading of 1200-1300 RPM. Return to
“FULL INCREASE” (limit light), where the tachome-
ters should read 1500 RPM as before. Any propeller
overshooting the original setting is not being prop-
erly governed, and this malfunction must be correct-
ed before take-off is attempted.

(¢) When props and generators are checked,
pilot pulls all throttles back to 700 RPM and tells
flight engineer to “"Check magnetos.”

(d) Flight engineer advances No. 1 throttle to
2000 RPM, checks magnetos and calls out, “Right,
Both, Left, Both.” Flight engineer then returns throt-
tle to 700 RPM. At this time, check each engine for
manifold pressure necessary to get 2000 RPM. At sea
level, approximately 30 inches HG. is normal. Above
sé@level, subtract one inch for each thousand feet of
altitude. Changes in temperature will vary these set-
tings, but the variation will be the same for all en-
gines. Excessive manifold pressure on one engine is
an indication of a bad cylinder, a bad valve, or some
other engine malfunction.

(e) Magneto check is made for each engine.
Allowable drop at 2000 RPM is 100 RPM. If drop on
any engine is more than 100 RPM, caused by fouled
plugs, return the airplane to the line.

(f) When magnetos are checked, pilot sets tur-
bos on No. 8 and advances each throttle one at a time,
full open, to check manifold pressure and RPM. For
this ground check, tachometers should read between
2700 and
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2800 RPM and manifold pressure should be between
48 and 49 inches Hg. After the check, pilot sets
all throttles at 700 RPM, leaving turbo selector dial

on"'8.”
WARNING

Do not hold full power on ground for more
than 2 seconds. Do not check magnetos with
turbos on. A backfire at this time (with
turbos on) can damage turbo and waste gate
assembly. Do not park airplane at 45 deg.
to runway for engine run-up. Head airplane
directly into the wind formaximm cooling.

(4) WING FLAPS 25 DEG.— Copilot holds
wing flap switch (Pilot’s aisle stand) in the DOWN
position until the indicator on the copilot’s instcument
panel reads 25 deg. Gunners check the lowering of the
flaps by reporting “Left flap down 25 deg,, sir,” "Right
flap 25 deg., sir.”

(5) TRIM TABS SET.—The pilot checks all trim-
tab controls—rudder and ailerons neutral, elevator as
needed according to the calculated position of the cen-
ter of gravity.

(6) AUTO PILOT OFF.—The pilot makes sure

all switches (pilot’s aisle stand) are off, with turn con-
trol centered.

(7) WINDOWS AND HATCHES CLOSED.—As
the pilot closes and secures his window, the copilot
closes his, checks to see that the forward compartment
entrance hatch is closed, and checks over the inter-
phone with the tail gunner to make sure that the rear
entrance door and rear escape hatch are closed.

(8) Turbos on No. 8

(9) Propellers high RPM,

(10) CREW READY.—The copilot says on inter-
phone, “Prepare for take-off.”

(11) RADIO CALL COMPLETED. — Pilot calls
tower and requests permission to take off.

(12) THROTTLE BRAKE ON —STAND BY
FOR TAKE-OFF.—Pilot adjusts his throttle brake for
desired friction to prevent slipping.

b. ENGINEER'S CHECK LIST

(1) GENERATORS.—While pilot is setting throt-
tles at 1500 RPM, have gun amplydine generator
turned "ON". While pilot is checking propellers, turn
on generators one at a time. Check for voltage and
amperage readings.

(2) MAGNETOS.—Advance each throttle to 2000
RPM, check magnetos for RPM drop calling out to
pilot (right, both, left, both), 100 RPM maximum drop.
Wartch for any engine roughness.
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WARNING
Opeén throttles slowly to prevent fire and back-
firing.
(3) MIXTURE CONTROLS.—"AUTO-RICH."”

NOTE

Mixture controls will be in “"AUTG-RICH"

for ground operation, take-off, climb, landing

and cruise above 2100 RPM and 31" MP.

(4) FUEL BOOST PUMPS “ON".—Adjust to ob-
tain 17 PSI plus or minus 2 PSI at take-off.

(5) REPORT.—When ready to take-off engineer
will report to pilot, “Ready for take-off, standing by on
generators and cowl flaps.”

NOTE
If cylinder head temperature exceeds 220°C
(428°F) before take-off, idle at 700 RPM to
cool, with airplane headed into the wind.

(6) GENERATORS. — When throttles are ad-
vanced to 1200-1500 RPM, turn generators "ON".

(7) COWL FLAPS.—At start of take-off, set 15°,
then milk cowl flaps slowly closed to obtain 7V; deg.
at time wheels leave ground.

(8) INTERCOOLERS.—Intercoolers will be
“OPEN" on take-off and landing. With turbos off, in-
tercoolers will be “CLOSED". At altitude or when tur-
bos are partly on, adjust to lowest carburetor air tem-
perature. If icing is prevalent obtain 25-38 deg. car-
buretor air temperature.

9. TAKE-OFF

a. PROCEDURE—PILOT’S AMPLIFIED CHECK.
—~Cylinder head temperatures should be kept to a mini-
mum before take-off. Never start to take-off with any
cylinder head temperature above 220°C. (428 °F). If
engine cannot be cooled below this limit, with RPM at
700 and airplane headed into the wind, taxi up and
down the taxi strip if conditions permit. If engine
cannot be cooled in this manner, return the airplane to
the line.

(1) Pilot uses throttles (not brakes) to line up with
runway, then, as airplane starts to roll, throttles should
be “walked” forward slowly until pilot has rudder con-
trol at 60 to 65 MPH. Pilot can then move throttles
steadily forward to full "OPEN" position. In this way,
he can maintain directional control first with throttles,
then with rudder. Brakes should not be used to hold
the airplane straight on the runway, except in emer-
gencies, since this increases the take-off distance and
wears out the brakes. If throttles are advance to 40
inches Hg. at a standstill for power check, or if throttles
are moved forward too quickly at the beginning of the
roll, the pilot will find that he hasn’t the reserve power
necessary to hold the airplane straight with throrttles,
so until the airplane picks up speed, he is forced to
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use brakes to stay on the runway. This lengthens the
time required to get rudder control, and, as noted
above, lengthens the take-off roll and heats up the
brakes. For this reason, it is recommended that the
copilot during take-off make a continuous power check
as the thrortles are advanced, watching all instruments
closely during the take-off roll and after take-off. Never
attempt take-off with less than full take-off power,
4714 inches Hg and 2600 RPM. Taking off with less
power increases time necessary to reach 195 MPH,
prolong hazardous flight period, and does not properly
cool the engines.

(2) At 90 MPH, relieve pressure on the nose wheel
by easing the control column back. The airplane will
then fly itself off the ground ac 115 to 130 MPH, de-
pending on the gross weight. As soon as the ship is
safely off, the pilot brakes wheels and calls for gears up.

(3) At 150 MPH, pilot calls for power condition
to get 4314 inches HG. at 2400 RPM.

(4) At 160 MPH, pilot calls for flaps up easy.
Flaps may be raised 5 degrees at a time if copilot waits
for the airplane to fly out of the tendency to settle,
before raising the flaps another 5 degrees. Gear and
flaps pull a total of 965 amperes and may be safely
raised together, provided 4 generators (Put-put in-
cluded) are operating and provided switches are not
tripped simultaneously.

(3) When gear and flaps are full up, pilot calls
for power condition "3” (39” and 2300). Manifold
pressure is reduced with turbo selector dial until tur-
bos are off, at which time copilot announces to flight
engineer, “Turbos off”. Subsequent manifold pressure
reductions are made with throttles.

(6) Cowl flaps, which are 15 degrees open as the
ship takes the runway, are closed to 7!4 degrees by the
time the airplane leaves the ground. This setting per-
mits rapid acceleration of air speed and should keep
all cylinder head temperatures below 260 degrees.

Conversian Table on Cowl Flap Qpenings:
( Long chord flaps)

15 degrees equals 41 inches

1215 degrees equals 334 inches

10 degreesequals 3 inches
7V4 degrees equals 214 inches
5 degrees equals 115 inches
215 degrees equals 34 inch
0 degreesequals0 inches

(7) If cylinder head temperatures rise above 260°
C (500°F) on take-off, or stay above 248°C (475°F)
after the second power reduction, flight engineer
should inform the pilot. The pilot can then order cowl
flaps on the hot engine opened to a maximum of 10
degrees. Never open cowl flaps more than 10 degrees
in flight. Larger openings provide very little cooling,
and decrease cruising ranges considerably. The pilot
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can throttle back on the hot engine to about 25 inches
Hg. The throttle should not be pulled back unless the
airplane has reached 170 MPH, IAS. Cowl flaps should
be set at the smallest opening which will keep cylinder
head temperatures below the required maximum.
(260°C or 500°F for take-off; 248°C or 475°F for climb
—continuous; 232°C or 450°F for cruising—continu-
ous. See Section I, Paragraph 2a.)

(8) Don't try to climb too fast after take-off. Hold
the airplane nearly level until reaching climbing air-
speed of 195 MPH.

b. TAKE-OFF TECHNIQUE.—The B-29 take-off
distance is about the same as that of the B-17 and B-24,
The speed at which the airplane is pulled off is very
important. A high take-off speed means a long take-off
distance because the time to raise the speed above the
normal take-off speed is longer and the rate at which
the airplane covers the ground is greater. Extending
the flaps to 25 degrees will raise the drag during the
run burt the flaps will also increase the wing lift and
therefore take load’ off the wheels which in turn de-
creases the wheel rolling-drag. The resulting net drag
is not changed much, but the take-off speed is consid-
erably reduced. More than 25-degree flaps result in
take-off losses. Ground Run vs. Airspeed Chart shows

TAKE OFF SPEED - FLAPS U -

| S

: SPEED FOR 3 [ L. =
ENGINE CONTROL —— i TAKE OFF DISTANCE - NO FLAPS
NIMUM TAKE OFF :b j AVERAGE TAKE OFF DISTANCE (GOOD PRACTICE)

[SPEED - FLAPS 2. 1 TAKE OFF DISTAMCE - 25° FLAPS

V.
y

HdW - @334S¥ly
M

—t ]

GROUND RUN - FEET

T )
Figure 40 — Ground Run vs. Airspeed

how the distance goes up with the speed and how the
flaps affect the run. It can readily be seen that the best
procedure for a short take-off is to get off at a low speed.
Some longitudinal instability will be noticed during
runs below 90 MPH, IAS, before the elevators become
very effective.

(1) Once off the ground, the shortest distance to
clear near-by obstacles may be obtained by not allow-
ing the speed to increase too much. Tests have shown
that the speed can be held down to 10 MPH, IAS above
the take-off speed without getting into any control dif-
ficulties. The speed in the climb-out must, of course,
never be allowed to drop below the take-off speed.
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(2) Rerract the landing gear as soon as possible.
The B-29 is aerodynamically clean; therefore the land-
ing gear drag is relatively much greater than on most
airplanes. Retracting the gear is equivalent to adding
more power. At high gross weights especially, power
should not be reduced until the gear is retracted.

(3) Flaps should be retracted when the speed is
40 MPH, IAS higher than take-off speed. The power-
off stalling speed with the flaps up is 15 to 20 MPH,
IAS higher than the lowest take-off speed with 25-
degree flaps at any weight, so a margin of 20 to 25
MPH, IAS above flaps-up stalling speed must be held
when retracting the flaps. The maximum allowable
speed with 25-degree flaps is 220 MPH, IAS.

(4) Take-off instructions for the B-29 are included
in the cockpit operational charts in all airplanes. These
instructions are based on actual flight operation and
they will probably be modified in the future when
more is learned about the airplane. They are also given

here: a

(a) On runup set 2800 RPM and 49
manifold pressure.

(b) Set wing flaps to 25 degrees and cowl flaps
to 15 degrees, close to 74 deg. during take off.

(¢) Set elevator trim tab neutral.

(d) At 2800 RPM and 49 inches Hg. accelerate
to 90 MPH, IAS with nose wheel on the ground.

inches

(e) Lower tail gradually and continue accelera-

tion to take-off speed.
(f) Climb over obstructions ac 140 MPH, IAS.

(g) Retract landing gear as soon as convenient.

(h) Retract flaps when convenient above 500 ft.
and 160 MPH, IAS.

(/) At high weights do not reduce power below
2600 RPM and 47.5 inches until gear is retracted.

(j) Minimum speed for two engine control is
130 MPH.

(5) These instructions are for the usual take-off
and in order to make them good for a short take-off the
sixth step should be read, “Climb over obstructions at
10 MPH, IAS above take-off speed.”

(6) The tail skid on the B-29 airplane helps to
prevent taking off at too low an airspeed. The mini-
mum possible take-off speed is just about the power-off
stalling speed and well above the power-on stalling
speed. The rtail skid is designed to be used, and mini-
mum distance take-offs will be obtained by holding the
tail skid to the ground as take-off speed is reached.
After leaving the ground in this manner it is extremely
important to keep the airspeed above take-off speed.
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10. CLIMB

The B-29 rate of climb at rated power is near-
ly the same as for the B-17 and the B-24 when the
B-29 weighs twice as much as they do. This is reason-
able since the B-29 has twice their power. The time
required to climb to any altitude will be roughly the
same but the B-29 will cover a greater distance in that
climb.

a. PILOT'S AMPLIFIED CHECK.

(1) WEIGHT AND SPEED.—For gross weights
under 115,000 Ibs., climb at 39 inches Hg., 2300 RPM.
For heavier weights climb at rated power (4315 inches
Hg., 2400 RPM). Climbing airspeed should be 195
MPH, IAS for gross weights under 115,000. At higher
gross weights, when using rated power, climb at 195-
205 MPH, IAS.

(2) HIGH CYLINDER HEAD TEMPERATURES
—During sustained climb, if all cylinder head tempera-
tures are running high, hold climbing power setting
and level off until cylinder head temperatures return
to normal, then start climbing again.

(3) INTERCOOLER FLAPS—For take-off, inter-
cooler flaps are full open. For climb and cruise, open
intercooler flaps enough to get lowest carburetor air
temperatures. However, if conditions are likely to pro-
duce ice, adjust intercooler flaps to hold carburetor air
temperatures of 25-38°C (77-100°F). With turbos off,
intercooler flaps should be completely closed.

b. ENGINEER'S AMPLIFIED CHECK.

(1) GENERATORS—Check for amperage draw
while gear and flaps are coming up.

(2) COWL FLAPS—Adjust to maintain cylinder
temperature, approximately 7/2° for climb—maximum

248°C (478°F).

(3) FUEL BOOST PUMPS.—When power has
been reduced, and 1,000 feet has been obtained, turn
boost pumps off ,close intercoolers.

11. FLYING CHARACTERISTICS

a. CONTROL RESPONSE—Large airplanes are us-
ally slower in responding to the pilot’s controls, but in
spite of its large size and weight, the B-29 has about
the same flying qualities as smaller airplanes. Just
after taking off, and again during the short interval of
time while landing, the rudder and aileron control re-
sponse is slow but very positive, giving little, if any,
impression of sluggishness or lack of control. There is
more travel in the control wheel of the B-29 than in the
B-17.
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(1) The effect of unequal amounts of fuel in the
two sides will be noticed in the aileron control when
flying straight and level. As speed decreases to near
the stall, the amount of aileron needed to offset the un-
evenness will grow very rapidly. Don’t attempt land-
ing with this unevenness until the aileron control is
checked in flight at landing speed.

(2) The elevators are wel] balanced and the lead-
ing edge of the rtail airfoil section is turned up so the
tail won't stall when making a power-on approach to
landing with the flaps full down. The elevator trim
tab is very sensitive at high speeds.

(3) Do not be confused by the very light forces on
the rudder, since the forces alone don’t tell what the
rudder is doing to the airplane. In landing approach
conditions it is possible to get appreciable amounts of
skid with very small effortc. Remember that it takes a
certain amount of time to skid a large airplane, and
also to stop a skid.
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b. CHANGING POWER CONDITIONS.—In order
to know how the power needed to fly changes as the
speed changes, it is necessary to understand how an air-
plane uses power. Assume that an airplane is in level
flight. It requires power to keep flying. Some power is
used just to keep the airplane afloat in the air. The
second part of the power pulls the airplane through
the air. These portions change as the airplane changes
its speed. When it is flying slowly, a lot of power is
used to support the airplane and very little of it is used
for moving. Then as the speed increases, less power is
used to keep the airplane in the air and more power
goes into pulling the airplane. Charts A, B, and C are
curves drawn to show these effects.

(1) The power required curve in Chart D, shows
that after the speed gets fairly high, raising the power
will raise the speed. At low speeds (below 170 MPH,
1AS for the B-29), it is possible to use more power and
yet get less speed. It is easy to fly for hours on the
“back side of the curve” when this happens. It takes
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Figure 42— Engine Operating Limits

only a momentary drop of the airplane’s nose to boost
the speed 20 to 30 MPH, IAS with the same power.

(2) Sometimes pilots have had trouble in rough air
when they tried to hold the altitude constant when fly-
ing near the bottom portion of the curve. The speed
changed 20 to 30 MPH, IAS. They were flying first on
the "front side” and then on the “back side” of the
curve. If they had held the speed constant, instead of
the altitude, flying would have been easier and the alti-
tude would not have changed too much.

(3) More power is required to fly when the air-
plane's weight increases. Adding 100 pounds requires
from 2 to 3 more horsepower to fly the B-29 level at a
set speed in the medium speed range. One more
horsepower per 100 pounds is needed at higher flight
speeds.

(4) The effect of altitude on the speed and power
combination must also be recognized. If the power is
held constant, the level flight speed will drop off at the
rate of 1V MPH, IAS for each 1000 feet increase in
altitude but the true airspeed will increase 1%.

c. ENGINE OPERATING LIMITS.—In the "Re-
gion of Excessive Fuel Consumption” chart, figure 42
(region on left hand side), the manifold pressure is too
low for the given RPM. The power plant efficiency
decreases in this region as it is operated farther from

the recommended settings. The lower the manifold
pressure or the higher the RPM for a given power, the
greater will be the quantity of fuel used to produce a
given power. This region is not critical in that there
is no danger of damaging the engine unless engine
speeds in excess of the highest on the chart (2600 RPM)
are used. The approach to landing is usually made in
this region.

(1) In the region to the right of the “Desirable
Region” described as the “Region of Excessive Engine
Pressures,” the manifold pressure is too high for a
given engine RPM. Engine damage as well as severe
loss of efficiency is the danger of this region, and de-
tonation (possibly with pre-ignition) is usually the di-
rect cause of this damage.

d. TURBOSUPERCHARGER — USE AND LIMI-
TATIONS.—With the turbosupercharger boost con-
trols installed on the B-29 a governor automartically
limits the turbo speed to 26,400 RPM. There is no re-
gion of turbo overspeed for any altitude. The turbo
continues to turn faster at higher altitudes at any given
power, and at 33,000 feet the turbo speed at military
power is 26,400 RPM. If altitude is increased above
33,000 feer the boost control will prevent the turbo
from turning any faster by automatically reducing
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manifold pressure approximately 114 inchés per thou-
sand feet.

(1) There is no need for the pilot to decrease
manifold pressure at altitude to prevent turbo over-
speed if the boost control is working properly. How-
ever, it is well to know what the contro! ‘s supposed to
do. If military power manifold pressure (47.5 inches)
is indicated above 33,000 feet (rated power 43.5 inches
MP at 35,000 feet), the control is not working properly.
Since the consequences of serious turbo overspeed
might be explosion of the turbos, perhaps damaging
the front wing spar or puncturing a fuel tank, the crew
should recognize faulty boost operations and correct it
by reduction of manifold pressure with the throttles.
Trying to use the calibrating screw for reduction of
manifold pressure will likely be entirely ineffective.
Probably no malfunctions would originally occur if
the individual boost system would respond to the cali-
brating screw.

(2) Malfunction of any boost control will most.
likely be noticed in the climb when that engine holds
its manifold pressure as the others start dropping off
at about 35,000 feet (at rated power).

e. WING HEAVINESS.
(1) Check trim tab position indicator.

(2) Check for equal fuel quantity in left and right
wings.

12. STALLS

a. STALL CHARACTERISTICS.—The stall charac-
teristics of the B-29 airplane are entirely normal. As
the stall is approached, a very noticeable lightening of
the elevator loads will occur. It will be necessary to
move the controls an appreciable amount to get a re-

sponse from the airplane. Just before the full stall is

reached, a shuddering and buffeting of the airplane
will occur. The airplane will recover from the stall
very normally and no excessive wing dropping will be
encountered when the stalls are properly controlled.
Power reduces the stalling speed but, in general, has
no large effect upon the stall. Never fly below the
power-off stalling speed since any loss in power when
flying below this speed is liable to stall the airplane.
Very violent stalling of the airplane might be encoun-
tered during these conditions. On all landing ap-
proaches, extreme care should be taken never to allow
the speed to fall below the power-off stalling speed. It
might be well to try power-off approaches whenever
possible in order to become familiar with the airplane
under emergency conditions. Power should never be
used in order to reduce the landing speed.
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b. RECOVERY FROM STALL.—When the airplane
is stalled, recovery should always be made by nosing
the airplane down. This should then be followed with
more power. However, never apply power at the stall
without dropping the nose at the same time. In most
airplanes, it is possible to obtain a very high rate of
descent in a power-stall by applying power during the
power-off-stall without dropping the nose. These con-
ditions must be avoided in the B-29.

¢. POWER OFF STALLING SPEEDS.

GROSS INDICATED STALLING SPEEDS
WEIGHT Flaps up Flaps 25° Flaps Full
140,000 145 131 119
130,000 140 126 114
120,000 135 121 110
110,000 129 115 105
100.000 123 110 100
90,000 117 104 95
80,000 110 98 89
70,000 103 92 84

d. PRECAUTIONS.—Do not stall the airplane with
more than 15 inches Hg., nor more than a 10-degree
cowl flap setting. Do not stall the airplane with unbal-
anced power.
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13. CRUISE
a. PILOT'S AMPLIFIED CHECK

(1) RELATED POWER SETTINGS.—For each
RPM setting, whether climbing or cruising, there is a
definite manifold pressure setting. Using more mani-
fold pressure leads to detonation; using less manifold
pressure wastes fuel. Form the habit of using related
power settings at all times and control your cylinder
head temperatures with air speed.

(2) ON THE STEP.—Before cruising, climb
above desired altitude (500 feet above for altitudes from
0 to 10,000 feer; 1,000 feet above for altitudes from
10,000 to 20,000; 1500 feet above for altitudes of more
than 20,000 feer), then hold climbing power settings at
zero rate of climb until reaching 210 MPH. 210 MPH
will put the airplane “on the step”. Then set predeter-
mined cruising power setting, nose the airplane down
slightly, open cowl flaps to 10 deg. and descend to de-
sired altitude at 210 MPH. When reaching desired al-
titudes, close cowl flaps to 3 deg. and use elevators to
hold predetermined cruising air speed. Vary power
sertings slightly to maintain altitude. After air speed
is established, cowl flaps may be opened or closed in-
dividually to maintain cylinder head temperatures
within limits. Always reduce manifold pressure first,
then reduce RPM, to avoid excessive brake mean effec-
tive pressure.

(¢) The B-29 will not reach its maximum air
speed for a given power setting unless it is flown "“on
the step”. By setting cowl flap openings as low as pos-
sible, by closing intercooler flaps as soon as turbos are
“OFF,” and by flying “on the step,” you should cruise
at indicated air speeds running from 180 to 210 MPH,
depending on your gross weight,

b. ENGINEER'S AMPLIFIED CHECK

(1) When the airplane is climbing to get above
desired alriture, hold climb power until a speed of 210
MPH is reached. When pilot noses down slightly, open
cowl flaps to 10 deg. and maintain 210 MPH with pre-
determined cruise power to cool cylinder heads. When
reaching cruising altitude, and airplane levels out, close
cowl flaps to 3 deg. When airplane is on the step, adjust
cowl flaps to keep cylinder head temperatures slightly
below 232°C. (450°F),

(2) INTERCOOLERS.—Turbos "ON", adjust as
required to maintain lowest carburetor air tempera-
ture. If icing is encountered, maintain 25° to 38°C
(77° to 100°F).

(@) Turbos "OFF", intercoolers closed.

(3 MIXTURE CONTROL—Auto rich above 2100
RPM and 31 inches Hg. Auto lean ar 2100 RPM, 31
inches Hg. and below. No manual leaning from either
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"AUTO LEAN" or "AUTO RICH" is to be attempted.

(4) FLIGHT LOG.—At any major power change,
or at weight change (2 hour intervals), make entries in
flight log and compute cruise control data.

Note

On 3-engine operation add 11-15% fuel for
auto lean and 22-259 for auto rich, to com-
pensate for propeller drag, airplane yaw and
trim and added cowl flap drag.

¢. CRUISING CHARTS.—A few charts relating to
cruising are in a preceding paragraph titled “Flying
Characteristics”. Additional charts with more complete
data are in Appendix III.

14. AUTO PILOT
a. HOW TO ENGAGE THE C-1 AUTO PILOT
(1) BEFORE TAKE-OFF.

< (a) Unless the knobs on the Auto Pilot Control
Panel are known to be properly adjusted, turn them to

“POINTERS-UP” position.

(b) Center "TURN CONTROL", and make sure
that control transfer knob is at “PILOT"".

(¢) Engage Auto Pilot clutch by turning knob
clockwise.

(d) Disengage bombsight clutch by pulling
clutch lever toward you.

(2) AFTER TAKE-OFF

(@) Turn "ON" master and Stabilizer switches
connected by bar.

(b) After five minutes, turn on PDI Servo
switch on the Auto Pilot Control Panel.

(¢) Turn "ON" tell-tale lights or open shutter.

(d) After leveling off at cruising altitude, “get
on the step” and trim airplane for straight and level
flight.

(e) After master switch has been "ON" for ten
minutes (to be sure gyros are erect) center PDI by
either of the following methods:

Bombardier, disengage Auto Pilot clutch and cen-
ter PDI by moving Auto Pilot clutch arm to its
center position. Then lock it in place by depress-
ing the Directional Arm lock.

Alternate: Pilot, center PDI by turning airplane
in direction of PDI needle. Then, with PDI cen-
tered, resume straight-and-level flight.

(f) With wings level, adjust aileron centering
knob until both aileron tell-tale lights go out. Imme-
diately turn aileron switch "ON."”
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P.D.l. MUST BE CENTERED WHEN RUDDER SERVO IS ENGAGED
TO CENTER P.D.l. TURN AIRPLANE MANUALLY

WHEN P.D.I. IS RIGHT
TURN AIRPLANE TO THE RIGHT

WHEN P.D.L. IS LEFT

TURN AIRPLANE TO THE LEFT
\

Figure 44 — Centering PDI by Turning Airplane

(g) With PDI on “ZERO,” adjust rudder cen-
tering knob uatil both rudder tell-tale lights go out.
Immediately throw rudder switch “ON.”

(b) With airplane flying level, adjust elevator
centering knob until both elevaror tell-tale lights go
out. Immediately throw elevator switch “ON.”

(i) Observe PDI, Artificial Horizon and Rate-
of-Climb or Altimeter instruments, and then carefully
retrim all centering knobs until airplane is flying as
straight and level as possible, with PDI on center.

(1) With Auropilot clutch engaged and bomb-
sight clutch disengaged, all course corrections must be
made only with Autopilot Turn Control. Always turn
knobs with a slow, steady movement.

(k) After the Autopilot is in operation, the
pilot should carefully analyze the action of the air-
plane to determine which control surfaces may not be

operating properly.
(3) FLIGHT ADJUSTMENTS.

(@) GENERAL. — Control knobs are provided
on the Autopilot Control Panel to permit precise ad-
justment of its operation for maximum efficiency un-
der any flight or load-carrying condition. Once these
adjustments have been set for a particular airplane,
only slight readjustments will be required each time
the Autopilot is used—unless, of course, flight or load
conditions change considerably.

Section |l
Paragraph 14

(b) CENTERING.—The centering controls on
the Autopilot Control Panel are comparable to the
trim tabs of the airplane. They control the normal

‘attitude of the airplane while the Autopilot is in oper-

ation. When flying under Autopilot control, use cen-
tering knobs in place of the mechanical trim tab con-
trols to compensate for slight changes in air speed, CG,
or gross weight. When large changes in air speed, CG,
or gross weight occur, it is necessary to disengage the
Autopilot, retrim mechanically, and re-engage as be-
fore.

(¢) SENSITIVITY. — The sensitivity knobs
control the alertness of the Auotpilot, which is com-
parable to a human pilot’s reaction time.

CAUTION

Never operate trim tabs and Autopilot simul-
taneously.

(e) TURN COMPENSATION. — Immediately
after engaging the system and making sure sensitivity
and ratio are well adjusted, the pilot will check and
turn Compensation adjustments as follows:

1. Have bombardier disengage Autopilot
clutch and move the clutch arm slowly to extreme
right or extreme left.

2. Adjust aileron compensation control to

produce an 18-degree bank, as indicated by the Artifi-
cial Horizon.
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Figure 45 — Automatic Pilot Control Box
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3. Adjust rudder compensation to produce a
perfectly coordinated turn, as indicated by the Turn
and Bank Indicator. Ball must be in exact center.

4. Make final adjustments with both knobs to
obtain a perfectly coordinated turn with 18 -degree
bank.

5. Adjust up-elevator trimmer sufficiently to
maintain altitcude during the turn.

6. Have bombardier re-engage the Autopilot
clutch at its extreme position, and allow the Stabilizer
to recenter PDI.

(49 TURN CONTROL ADJUSTMENT.— The
Turn Control offers the pilot a convenient means of
changing the airplane’s heading while flying under
Autopilot control. The Turn Control seldom requires
readjustment. This adjustment is made only after the
turn compensation adjustments outlined have been
completed. -

(a) Rotate Turn Control knob slowly, either to
right or left, until pointer reaches the lined region of
the dial or until you feel a distinct resistance to fur-
ther rotation.

(b) At that setting, adjust the aileron trimmer
on the ACP to produce a 30-degree bank as indicated
by the Artificial Horizon.

(¢) Adjust rudder trimmer to produce a per-
fectly coordinated turn, as indicated by the Inclinome-
ter. Final adjustments are made with both trimmers.

(d) Slowly return pointer to zero and hold it
there while airplane resumes level flight.

(e) When airplane has leveled off, recenter
Turn Control pointer.

CAUTION
Pilot must never operate Turn Control with-
out first making sure PDI is centered and
bombardier is not making a turn with the
Autopilot Clutch.

(5) TURN CONTROL OPERATION. — When-
ever it is desired to turn the airplane to a new heading
while flying on Autopilot control, the pilot can exe-
cute the turn by an easy manipulation of the Turn
Control.

(a) Rotate Turn Control slowly in the direction
of turn desired. As the pointer passes the zero mark
he will feel a “click’ as the switch in the control closes,
energizing the erecting cutout and Directional Arm
Lock.

(6) Stop rotation of knob when Artificial Hori-
zon indicates airplane has reached desired degree of
bank.

(¢) A warning stop causes the knob to turn
with increased difficulty after the signal for a 30-de-
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gree bank has been applied. This is to warn the pilot
to “take it easy” as he is approaching the maximum
degree of bank obrtainable (40 degrees). A steeper
bank may cause the Vertical Flight Gyro roller spin-
dle to strike against its stop on the gyro cover, result-
ing in precession.

(d) As the airplane approaches the desired new
heading, slowly rotate control knob back to zero, tim-
ing this return so the pointer will reach zero when
the desired heading is attained.

(e) Hold the pointer at zero until the airplane
has leveled off on its new heading, then recenter the
pointer to re-engage the erecting roller and release the
Directional Arm Lock. (No signal is applied by Turn
Control when pointer is at either zero mark.)

(6) OPERATION OF THE CONTROL TRANS-
FER.—The Control Transfer is in the lower left-hand
corner of the control panel. This control enables the
pilot to transfer control of the airplane smoothly to
the remote Turn Control which is operated in an iden-
tical manner by the bombardier. The pilot rotates the
Control Transfer knob to its extreme clockwise posi-
tion. This is done slowly to prevent the sudden intro-
duction of a strong signal in case the remote Turn
Control is not centered at the time of transfer. (Never
leave transfer knob at an intermediate position.) An
indicator light adjacent to the Control Transfer knob
informs the pilot when the remote Turn Control is in
control of the airplane. '

(7) DASHPOT ADJUSTMENT. — The dashpot
produces an extra initial rudder correction signal pro-
portional to the speed of turn axis deviation. This
action is required for proper rudder control. Incor-
rect dashpot adjustment produces a tendency for the
airplane to "wallow” or “rudder hunt” even with sen-
sitivity, ratio, and turn compensation properly ad-
justed.

(a) TO CORRECT DASHPOT ADJUSTMENT.

1. Unlock dashpot adjustment by turning
lock nut lever counterclockwise.

2. Turn kourled nut up or down until hunting
ceases.

3. Lock adjustment by turning lock nut lever
clockwise.

(8) PILOT'S FLIGHT PRECAUTIONS.

(a) Before maneuvering always turn off the
Autopilot at least 10 minutes before attempting any
extreme maneuvers, to allow time for gyros to slow
down. If banks greater than 40 degrees are attempred
with gyros running near rated speed, the gyros will
be damaged by the violent precessing caused by strik-
ing their stops.
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Landing Gear Operation Change

dection II, paragraph 16, a

The allowable time interval between the landing gear extension

and retraction oycles is ten minutes,

Leave tho normal landing gear switch in the "DOVN" pesition
from the time the landing gear is lowered until the airplane is
parked. Then the landing gear control switch may be returned to

the "OFF" position.
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(b) CHECK DURING FLIGHT. — During a
straight flight of several hours duration, it is advisable
to check the airplane's course at regular intervals to
determine whether precession of the Directional Sta-
bilizer gyro has caused the airplane to deviate from
its established heading. This precession is caused by
the rotation of the earth and the curvature of its sur-
face. When this phenomenon occurs, it is necessary to
use the Turn Contro! to bring the airplane back to its
proper heading.

(9) BOMBARDIER'S DUTIES—AUTOPILOT.

(a) Disengage the bombsight clutch and en-
gage the Autopilor clutch before take-off.

(b) Disengage Autopilot clutch and hold PDI
centered while the pilot is engaging the aileron and
rudder Servo Units; then re-engage Autopilot clutch
when engaging of the units has been completed.

(¢) Operate Autopilot clutch arm to check ad-
justment of turn compensation.

(d) Make necessary dashpot adjustments during
flight.

(e) Adjust Stabilizer mount to keep Directional
Stabilizer level when airplane is in straight-and-level
flight.

(f) Open the ventilating cover on the top of
the Stabilizer housing as required to prevent over-
heating during flight.

15. INSTRUMENT FLYING

a. TAKE-OFF.—It is important when making an in-
strument take-off, and immediately thereafter, to hold
the plane at the proper attitude and let the airspeed
build up steadily. Hold zero rate of climb until you
have reached 195 MPH with gear and flaps up.

b. RECOMMENDED FLYING SPEED.

(1) Take-OH' . . te i 115130 JAS
(2yIChimbinl. L Pl e ) 195 IAS
(3) Landing Approach (25° flaps) 150 IAS

¢. LANDING APPROACH.—When you are mak-
ing an instrument approach and heading inbound
toward the cone, set the flaps at 25 degrees, put the
gear down, set the engine RPM at 2400, and put the
trbo on “8%, The airplane 1s relatively unstable
with the flaps down; thus, it is recommended that flaps
(25°) be used when starting to let down toward the
cone, before beam bracketing becomes difficult and be-
fore changes in altitude become critical. It is also rec-
ommended that full flaps be saved until after you
have broken through and are lined up with the run-
way on final approach.

Section i
Paragraphs 14-16

16. BEFORE LANDING:
a. PILOTS’ AMPLIFIED CHECK
(1) Notify Crew—Prepare for Landing.

The before landing check starts about 10 min-
utes before landing. For transition missions, take-offs
should be spaced 45 minutes apart so landing gear re-
tracting mechanism will cool. The Airplane Com-
mander announces, “Prepare for Landing.” Copilot re-
peats the command over the interphone, at which time
Tail Gunner starts the put-put and informs the copilot.
Crew members acknowledge in the following order:
Bombardier, Navigator, Flight Engineer, Radio Oper-
ator, Top Gunner, Left Gunner, Right Gunner and
Tail Gunner.

(2) Radio Call Compléted.

The airplane Commander calls the tower for
landing information.

(3) Alcimeters Set.

Airplane Commander and copilot set their
altimeters to the altimeter setting given by the tower.

(4) Trailing Antenna In.
(5) Aurto Pilot Off.

(6) Turrets Stowed.

(7) Hydraulic Pressure OK.

The Copilot meters the brake pedals till pres-
sure falls below 800 PSI and checks to see that pres-
sure is returned to 1000 lbs. per sq. in. Any difference
in final pressure should be reported to the Flight En-
gineer, as Copilot asks him to check emergency hy-
draulic pressure.

(8) Put-put on the Line.

The Copilot checks with the Tail Gunner to
make sure that the put-put is on the line.

(9) Propellers 2400 RPM.

The Copilot adjusts propellers to 2400 RPM
before Airplane Commander reduces power,

(10) Landing Gear Down and Lights On.

The Copilot on command of the Airplane
Commander lowers the landing gear. The side gun-
ners check the main gear and announce in order, “Left
Gear Down and Locked” and “Right Gear Down and
Locked.” The Copilot checks the nose ‘wheel through
the observation window in the floor of the cockpit and
checks the landing gear warning lights on his instru-
ment panel.

NOTE: The indicated air speed MUST BE LESS
than 180 MPH before the gear is lowered.

This visual check by the gunners and Copilor is
most important. The red warning light and the green
down and locked lights (and the landing gear warn-
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ing horn, on early models) all operate from the gear
motor limit switches. Remember this—the lights and
the horn are nos position indicators. They mean only

that the limit switches have stopped the operation of .

the gear motors. If the switches open the circuit too
soon, the gear will be only partly down and warning
of this danger can come only from the visual check.
The gear will support the weight of the airplane if
the retracting screw is not more than 4 inches from the
full down position (the screw itself retracts as the
gear lowers.)

(11) Engineer’s Report.

The Flight Engineer gives the weight and
C.G. figures to the Copilort.

(12) Stall Speed.

The Copilot finds the stalling speed based on
the weight by referring to the table mounted on his
instrument panel and informs the Airplane Com-
mander.

(13) Wing Flaps.

At the Pilot’s command, the Copilot extends
the wing flap 25 deg. just before turning on base leg.
Later, on the final approach and at the Pilot’s com-
mand, he extends full flaps at which point the airplane
Commander retrims the elevators. The side gunners
check position of flaps and inform the Copilot over
the interphone.

(14) Turbos on No. 8.
Airplane Commander will call for Turbos on

base leg. Copilot will announce "TURBOS ON" 1o
Flight Engineer and turn Selector Dial to "8,

b. ENGINEER'S AMPLIFIED CHECK.

(1) Weight and C.G.— Engineer will compute
weight and C.G. (% MAC) and give to Copilot.

(2) Mixture control—put mixture in “"AUTO—
RICH.”

(3) Auxiliary power plant—start and warm up,
put generator to run position and equalizer on.

(4) De-icers "OFF.”

(5) Anti-icers "OFF.”

(6) Fuel boost pumps “ON.”

(7) Intercoolers—open for landing when turbo is
put on.

(8) Cowl flaps—when airspeed is slowed 175-180
to lower gear, set cowl flaps to 712 deg. to obtain 150-
160 deg. cylinder head temperature for landing.

(9) Hydraulic pressure — inform Copilot emer-
gency pressure is 900-1075.

(10) Report—inform Pilot, check list complete,
ready for landing.
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¢. FINAL APPROACH.

(1) Don't extend full flaps until you are lined up
with runway and sure of making the field. Go-arounds
are difficult only when full flaps are full down. After
extending full flaps, maintain indicated airspeed of 30
MPH above the power -off stalling speed. Don't
“chop” the power at any point on the approach.

(2) Long approaches are not necessary, even when
landing on narrow runways (see traffic pattern), but
the base leg will normally be placed farther out than
for a B-17 or a B-24.

d. GO-AROUND.—The technique to be used fora
refused landing is not complicated. Flaps should be
raised from full - down position to 25° immediately
after full power is applied. Continue on the same ap-
proach angle until a safe flying speed is reached. Raise
gear as soon as it becomes apparent that the runway
will not be touched. Flaps and gears should be raised
together if at least 3 generators are functioning. Rais-
ing the flaps immediately to 25° is of paramount im-
portance rather than waiting for a “safe airspeed” as
a “safe airspeed” will never be reached as long as the
flaps are full-down, due to the high flap drag and the
reduced acceleration with the possible operation on
three engines. A "“go-around” should not be attempt-
ed on less than three engines.

e. CROSSWIND LANDINGS.—Although there is
good aileron, rudder and elevator control throughout
the landing approach, remember that the B-29, because
of its weight and size, is slow to respond to control
movements. When making a crosswind landing, low-
er the wing on the upwind side and then raise it just
before the wheels touch by applying a little throttle
to the outboard engine on the low side. Make fairly
long approaches on crosswind landings to give ample
time to make drift corrections.

17. AFTER LANDING.

a. LANDING ROLL.—Don’t use your brakes more
than necessary after the wheels touch the ground. On
a long runway, let the airplane roll until it loses speed.
Lower the nose gently at 90 MPH, and when nearing
end of runway, apply brakes evenly and smoothly.
Toward the end of the landing roll, the Copilot sets
the Turbo Selector to "'0,” moves propeller control to
“INCREASE” and throttles to 700 RPM for taxiing.

b, PILOT'S AMPLIFIED CHECK.

(1) HYDRAULIC PRESSURE. — Copilot checks
normal pressure gage for reading between 800 and
1000 PSI.

(2) TURBOS "O" DIAL
(3) PROPELLERS IN HIGH RPM.
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[ m— 2 TO 3 MILES

ENTER TRAFFIC
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-

A
FULL FLAPS
FLAPS | |25 DEGREES,

NOTE: THIS ILLUSTRATION IS OF A TYPICAL
APPROACH AND LANDING PATTERN AND IS NOT
INTENDED AS A FIXED RULE FOR ALL AIRPORTS

Figure 46 — Traffic Pattern '
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(4) WING FLAPS UP.—At the pilot’'s command,
near the end of the landing roll, copilot raises flaps
(all the way, if this is the last landing; to 25 degrees,
if planning to make another take-off). Side gunners
report on position of wing flaps.

(5) PARKING BRAKES SET (when sufficiently
cool).

(6) BOMB BAY DOORS OPEN.—Pilot calls for
bomb bay doors open. Copilot says to flight engineer,
“Generator on coolest engine,” and tells the bombar-
dier to open the bomb bay doors. Flight engineer has
meantime set throttle on coolest engine to 1400 RPM
and turned generators on. The radio operator and one
of the gunners check through the pressure doors and
report to copilot that doors are open. Flight engineer
returns throttle to 700 RPM when copilot says, “Gen-
erators off.”

(7) MAGNETOS CHECKED.—The flight engi-
neer checks all magnetos ar 2,000 RPM.

(8) ENGINES STOPPED.—The pilot gives the
order "Stop engines” to the flight engineer.

(9) RADIOS OFF.—The pilot turns off the com-
mand set and the copilot switches off the radio com-
pass.

(10) CONTROLS LOCKED.

(11) WHEEL CHOCKS IN PLACE — BRAKES
OFF.

(12) FORMS 1 AND 1A ACCOMPLISHED. —
The flight engineer completes forms 1 and 1A and pre-
sents them to the pilot for check.

(13) CREW INSPECTION. — Crew members
leave the airplane and line up as before to be checked
by the pilot. Ar this time, defects in the airplane not
already noted are reported to the flight engineer,

¢. ENGINEER'S AMPLIFIED CHECK.

~ (1 & 2) COWL FLAPS AND INTERCOOLERS.
—Upon landing, cowl flaps and intercoolers will be
moved to full open position.

(3) GENERATORS.—Turn generators off.
(4) BOOST PUMPS.—Turn boost pumps off.

(5) BOMB BAY DOORS OPEN.—When copilot
says, "Generators on coolest engine,” flight engineer
sets throttle at 1400 RPM and turns generators on.
When doors are open and copilot says, “Generators
off,” flight engineer turns off generators and retards
throttle.

(6) MAGNETOS.—Set throttles to 2000 RPM one
at a time and check magnetos.

(7) STOP ENGINES.—Stop all engines simul-
taneously, using the following procedure:
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(a) Run engines at 700 RPM until cylinder
head temperatures cool (190°C or 374°F, if possible).
While engines are cooling at 700 RPM, flight engi-
neer flips master ignition switch to the “OFF” posi-
tion momentarily to see that all magnetos are ground-
ed out.

(b) Increase throttle settings to 1200 RPM and
run each engine for at least 30 sec. at this speed.
(¢) Move the mixture controls to idle cut-off.
(d) Turn "OFF” ignition switches after pro-
pellers stop turning.
(e) Order tail gunner to stop put-put.
(8) SWITCHES.—AIl switches "OFF."”
(9) WHEEL CHOCKS IN PLACE.
(10) BRAKES OFF.
(11) CONTROLS LOCKED.
(12) FLIGHT LOG COMPLETE.
(13) FORMS 1 AND 1A.—Complete forms 1 and

. 1A and give to pilot for approval.

(14 & 15) TROUBLE SHOOTING.—Report all
malfunctions to crew chief and help him locate the
trouble.

18. AUXILIARY POWER PLANT.
a. CHECK LIST.
(1) BEFORE STARTING.
(a) FUEL—Use grade10030 fuel and fill tank
to halfway up the filler neck.
(b) OIL.—Fill oil level to “FULL” mark on
gage, use SAE No. 30.
(¢) EMERGENCY SWITCH.—Place in "NOR-
MAL" position.
(2) STARTING.

(a) ENGINE CONTROL LEVER.— Place in
“IDLE" position. If temperature is below freezing,
place in "CHOKE" posirion.

(b) IGNITION SWITCH.—Place in "ON” po-
sition as indicated by the lighe. (Ignition switch on
the engine must otherwise always be in “OFF" posi-
tion.)

(¢) EQUALIZER SWITCH. — Place in "OFF"
position.

(d) STARTING SWITCHES. — Hold the two
switches to “START” with the hinged bar until the
engine starts. Engineer’s master and battery switches
must be "ON.” Release the switches to neutral and
allow the engine to idle until the cylinder baffles are
warm. (2 or 3 minutes).

(3) AFTER WARM-UP.

(a) ENGINE CONTROL LEVER.—Place in the
"RUN" position.
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Change No 777 or 77TTM
Fuel Flowmeter Installation

Section II, paragraph 19.

GENERAL. - This airplane is oquipped with a fuel flowmeter systoms Tho
indications on the flowmeter are usod primarily to assurc cconomical engine
opcrations When fuol is consumed at a rato which is higher thon the figure
pro-cstablished for a certain power, the charge is over-rich and gasoline is
being wastcdes Indications of the flowmeter informs the flight engincer of
this condition anid cconomical engine operation can thus bo restored. The
flowmetor also gives 2 eclosc check on fucl consumption in various cruise
conditionse

OPERATION, ~ The dials of the flovmeter are calibrated in pounds per hour,

A chart on the left of the flight engincer will convert the pounds per hour
to gallons por hour,

NOTE
The accuracy toloranco of this system is as

follows: Transmitter 10 pounds per hour and
the flowmeter 5%.
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B FQUALIZER SWITCH s
| START SWITCH === =Eu
ENERGIZING SwirCHES 1

(MOMENTARY)

(b) STARTING SWITCHES. — Move both
starting switches to "RUN.”

(¢) EQUALIZER SWITCH. — Turn “ON” if
main engines are running, "OFF” if the main engines
are not running.

(d) OIL PRESSURES.—Operating limits 45 to
75 PSI.

(4) STOPPING.

(a) STARTING SWITCHES. — Place both
switches in “"OFF” or neutral.

(5) EQUALIZER SWITCH. — Place in "OFF”
position.

(¢) ENGINE THROTTLE.—Place in “IDLE”
position and allow the engine to run 2 or 3 minutes.

(d) IGNITION SWITCHES.—Place in "OFF”
position.

(5) In stopping the Auxiliary Power Plant with
the main engines running the two starting switches
and the equalizer switch must always be turned "OFF”
first, otherwise the voltage of the main generating
system will be seriously lowered.

(6) If battery power to the ignition relay were to
be interrupted by the fuse blowing out or a wire be-
ing severed, the relay would close and the power plant
would stop. In this event the ignition switch on the
engine should be turned "ON" and the power plant
restarted.

(7) Idling periods should be held to a minimum
on the Ruckstell-Burkhart and Andover installations.
Prolonged idling is believed to have caused failure of
generator drive shafts due to vibrations induced in
low speed operations.

Figure 47 — Auxiliary Power Plant Controls

Section 1l
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19. FUEL SYSTEM MANAGEMENT.
See Figures 27, 28 and 29 for detailed operation of

fuel transfer system. To transfer fuel, the engineer can
use one or both of the fuel transfer pumps. One pump
has a flow of 900 gallons per minute at sea level, 300
gallons per minute at 35,000 feet. Two pumps, in
operation, double the rate of flow. To make the trans-
fer, the engineer sets the fuel tank selector valves,
turns the circuit breaker switch "ON" for the desired
pump, and moves the pump switch toward the arrow
pointing in the direction he wishes fuel to flow. If
both transfer pumps are used, the pump switches must
be deflected in the same direction; otherwise, one
pump will work against the other; if the switches are
left in opposite directions, the pump motors will burn
out. To transfer fuel berween tanks connected to the
same transfer valve, transfer to a tank on the opposite
valve and back to the desired tank. Methods for trans-
ferring fuel from bomb bay tanks to wing tanks vary
according to auxiliary fuel system installations. The
engineer should make sure he has the correct method
of transferring fuel from bomb bay tanks for this
airplane. Under no circumstances should he attempt to
transfer fuel from wing tanks to bomb bay tanks.

20. AUXILIARY OIL SYSTEM.

A reserve oil supply is carried in some airplanes in
a 100-gallon tank between the bomb bays in the fuse-
lage. For control of the reserve oil system, there are
three switches on the engineer’s control stand and two
selector valves on the front center wing spar to the left
and right of the airplane centerline. The switches are
oil heater, oil dilution and oil pump. F;ach selector
valve has two outlet ports and an “OFF” position. For
oil dilution, fuel is drawn from the No. 3 fuel booster
pump through a solenoid operated valve into the re-
serve oil line ahead of the oil pump. The oil dilution
switch operates the solenoid and the booster pump.
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Section Il

SECTION 111

FLIGHT OPERATING
DATA

INSTRUMENT CORRECT L.A.S. ALTIMETER ERROR
AIRSPEED (25000 FT.)

15000/ 30000
160 156 40 67
180 175 5] 85
200 194 62 105
220 213 76 127
240 232 90 151
260 251 105 178
280 269 122 206

-44

THE CORRECTED AIRSPEED INCLUDES PITOT POSITION AND COMPRESSIBILITY ERRORS.
THE INSTRUMENT READS 1 1/2 PER CENT HIGH DUE TO PITOT POSITION ERROR.

Figure 48 — Air Speed Correction Table
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POWER PLANT CHART

VALUES ARE FOR LEVEL FLIGHT WITH RaM.

;LIQ!CRAFT MODEL (S) PROPELLER (S) ENGINE MODEL (S)
B-294 BUGTA-6 R-3350-13,21, 23, 23A
Hamilton Standard Hydramatic
GAUGE FUEL | OIL | OIL |COOLANT o1L" MAXIMUM PERMISSABLE DIVING RPM: 3100
READING PRESS. | PRESS.| TEMP.| TEMP. COKS. MINIMUM RECOMMENDED CRUISE RPM: [400
MAXIMUM RECOMMENDED TURBO RPM: 26,400
DESIRED 17 76 |[50-70
9 29 OIL @RADE: (s) 120 (W) 1120
HERLHEN ! i) i FUEL GRADE: 100/ 130 Spec. AN-F-28
MIN IHUN i 70
IDLING 15 285
WAR EMERGENCY MILITARY POWER OPERATING NORMAL RATED MAX IMUM CRUISE
(COMBAT EMERGENCY) (NON-COMBAT EMERGENCY) CONDITION (MAXIMUM CONTINUOUS) (NORMAL OPERATION)
MINUTES 5  MINUTES TIME LIMIT UNLIMITED UNLIMITED
260° ¢ MAX. CYL. HD. TEMP. 248° ¢ 232° ¢
AUTO RICH MIXTURE AUTO RICH AUTO LEAN
2600 R. P. M. 2400 2100
wair. | sueer- | FoeL | wanir, | sueen- [ puec® | 21| PRESSURE | ST | wair. | suer- | puec | wanir | sures- | ruel
PRESS. | CHARGER | Gal/Nin PRESS. | CHARGER | Gal/Nin 'c' ALTITUDE ¢ | PRESS. |CHARGER| GPH'™ | PRESS, | CHARGER| GPH O
-55.0| 40,000 FT. |-67.0
-55.0| 38,000 FT. [-67.0
-55.0( 36,000 FT. |-67.0
-52.4| 34,000 FT. |-s2.3
-ug.y| 32,000 FT. [-s5.)
47.5 5 -44.4| 30,000 FT. |-u8.0| 43.5 243 31 109
" 5 -40.5| 28,000 FT. |-w0.8| " 245 i 110
" 5 -36.5| 26,000 FT. [-33.7| " 246 L 110
" 5 -32.5| 24,000 FT. [-26.5] * 47 " 1o
. 5 [-28.6] 22,000 FT. [-19.4] * 249 " o
. 5 -2¢.8| 20,000 FT. |-12.3] " 250 " 10
- 5 -20.7| 18,000 FT. [-s.2f - 250 " 109
L 5 -16.7] 16,000 FT. 201 " 250 » 108
. 5 -12.7| 14,000 FT. 91| " 250 . 108
" 5 -8.8| 12,000 FT. | i5.2] 249 " 106
" 5 =48] 10,000 FT. | s8] " 247 . 105
. 5 -0.8] 8,000 FT. | 30.5| " 246 . 104
. 5 .1 6,000 FT. |a78| " 245 " 103
5 5 | 71| 4,000 FT. |wr| © e tol
: 5 1o 2,000 FT. |si8] " 239 : 99
5 15.0| SEA LEVEL | 0.0 234 97
GENERAL NOTES
(IgIL CONSUMPTION: MAXIMUM U.5. QUART PER HOUR PER ENGINE. FOR COMPLETE CRUISING DATA SEE APPENDIX I
(0Gal/Nin: APPROXIMATE U.S. GALLON PER NINUTE PER EMGINE (51 COMSERVATIVEY NOTE: TO DETERMINE CONSUMPTION IN BRITISH
(3GPH: APPROXIMATE U.S. GALLON PER HOUR PER ENGINE. (5% CONSERVATIVE) IMPERIAL UNITS, MULTIPLY BY i0 THEN DIVIDE
F.T.: MEANS FULL THROTTLE OPERATION. BY 12, RED FIGURES ARE PRELIMINARY SUSJECT

TO REVISION AFTER FLIGHT CHECK.

TAKE-OFF CONDITIONS:

p 2800 RPM 49 MP AUTO RICH

260°

CONDITIONS TO AVOID:

DATA AS OF 7-1-44 BASED

ON FLIGHT TESTS

SPECIAL NOTES

B-1-813

AAFHC-526
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Figure 49 — Power Plant Chart
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SECTION IV

EMERGENCY
OPERATING
INSTRUCTIONS

1. ENGINE TROUBLESHOOTING

TROUBLE PROBABLE CAUSE REMEDY

Excessive head temperature 1. Exceeding limitations. Adhere to limitations on power
plant chart (figure 23). Keep
cylinder head temperature below
220° C (428° F) before actual
start of take-off run.

2. Mixture too lean. Check mixture control. Auto
lean should not be used above
2100 RPM and 31 inches MP.

3. Fuel pressure low. Maintain fuel pressure berween
15 and 19 PSIL
4. Cowl flaps closed. . Maintain proper cowl flap open-

ings. Never open cowl flaps
more than 314 inches (12°) in
climb or 3 inches (10°) in level

flight.

5. Detonation. Check propeller RPM; decrease
manifold pressure, or use a richer
mixture.

Incorrect manifold pressures 1. Turbo regulator, Check manifold pressure selector

control for proper operation, po-
sition, calibration.

High oil temperature 1. Faulty oil cooler operation. Desirable oil temperatures
should range between 50°C
(122°F) and 70°C (158°F), max.
95°C (200°F). Open oil cooler
flaps manually. In extremely
cold weather close oil cooler
flaps to relieve congealed oil.

Low oil pressure 1. High oil temperarture. Proceed as in high oil tempera-
ture.
Low fuel pressure 1. Altitude. Use booster pump. Maintain fuel

pressure at 17+2 PSI.
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Figure 50 — Outhboard Propeller Feathered

2. ENGINE FAILURE.

a. FAILURE OF ONE ENGINE.—Failure of an out-
board engine is naturally more critical than failure of
an inboard engine. In either case you need at least
120 IAS to manage the airplane. If at high gross
weights the stalling speed is close to 120 IAS, an ad-
ditional margin is necessary. When an outboard en-
gine fails, there is an immediate loss of lift over the
wing section behind the dead engine; there is the drag
of the windmilling propeller, and there is a loss of
thrust. As a consequence, the airplane acquires a ten-
dency to yaw and roll. The first warning is a drop of
the dead engine wing. If airspeed is too low, the con-
trol surfaces will not have enough effect to overcome
the yawing and rolling tendency; the result will be an
airplane out of control.

(1) TAKE-OFF.—Under no conditions is it con-
sidered desirable to take-off from a standstill with an
engine inoperative or a propeller feathered. If an en-
gine fails during ground run, do not leave the ground
without an IAS of 120 MPH and the ability to clear
all obstacles. If there is a runaway propeller on one
engine art take-off, throttle down to reduce RPM below
2800, and thus get some help from the malfunctioning
propeller. However, at 150 MPH, IAS, the runaway
propeller will be dragging.

(a) If a turbo runs away at take-off reduce the
manifold pressure of the affected engine to 40 inches
Hg. with the throttle. Reducing the manifold pressure
with the throttle will prevent turbo overspeed and
permic sufficient power for take-off; reduction of the
turbo boost setting would reduce the power of all
engines.

(2) CLIMB.—If an outboard engine fails during
a climb at a speed below 120 IAS, airspeed must be
gained rapidly by nosing down, even through the ari-
plane may still be close to the ground; partial throt-
tling of the good outboard engine will help to retain
control. When 120 IAS is gained, full power on the
good outboard engine may be used. Any attempt to
climb the airplane without proper airspeed will be
disastrous. Retract the landing gear as soon as possible
in all cases after the airplane has left the ground.

(3) TRIMMING FOR UNEVEN POWER.—Near
take-off speed there is a range of speeds at which con-
trol of the airplane is difficult or nearly impossible if
power is not the same on both sides. If high power is
being drawn from three good engines with the fourth
engine windmilling, the airplane will have a strong
tendency to roll and yaw. The yaw will require the
use of aileron for lateral trim. The airplane will then
fly in a crabbing manner. By use of the rudder the
airplane can be made to fly straight. As the airspeed
decreases, the crabbing will increase and more rudder
control will be necessary to correct this crabbing con-
dition. At light gross weights and an airspeed of
around 120 IAS full rudder will be needed just to stop
the crabbing. If the airspeed drops below 120 IAS, it
will be impossible to stop the crabbing, even with the
rudder hard over. As crabbing gets worse, more and
more aileron will be needed for lateral trim. At any
speed below which full aileron and full rudder are
used, the airplane will go into an uncontrolled roll;
the roll can only be prevented by partial throttling of
the good outboard engine or by increasing speed.
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b. FAILURE OF TWO ENGINES.—It is possible
to fly with two dead engines on the same side with
good control down to 130 MPH, IAS at gross weights.
The propellers on the two dead engines must be feath-
ered. Only at a light gross weight will the airplane
maintain altitude when two engines on one side are at
rated power and two propellers on the other side are
windmilling. The ability of the airplane to fly on two
engines at military power is very limited at high gross
weights. At 100,000 pounds it is just possible to main-
tain level flight on two engines with two propellers
feathered and with the landing gear down and flaps
in the approach position. It is therefore necessary to
keep the drag of the airplane as low as possible.

¢. LANDING WITH UNEVEN POWER. — The
landing gear and flaps must not be extended for emer-
gency landing until the landing is assured because the
performance will probably be so marginal with one
or more engines dead that only one try at landing
can be made once the flaps and gears are down.

d. STALLING SPEEDS. — In general, airspeed
should be kept at least 10 MPH, IAS above the power-
off stalling speed when power is uneven; in no case
should the airspeed drop below 120 IAS with uneven
power. Lateral control cannot be expected to be good
at stalling speeds. It is expected that this airplane,
like any other airplane, will make very violent, pos-
sibly destructive maneuvers if it is stalled while flying
with any appreciable amount of uneven power.

3. PROPELLER.

Think twice before you feather a propeller under
emergency conditions such as engine failure on take-
off or landing. Feather a propeller only when you are
sure that the engine is creating a drag. Even an idling
engine delivers some thrust at relatively low speeds.
On take-off it may be delivering just enough to mean
the difference between crash landing and going around.
Even if a crash landing is inevitable, do not feather
propellers. Balance the power and land straight ahead.
The B-29 propeller feathering system uses engine oil
pumped by an electric motor into the propeller dome.
If all oil in the main system is lost, a three gallon
oil reservoir holds enough oil for feathering, and un-
feathering. (An airplane with this reservoir is easily
identified. The feathering pump is located directly
beneath the main oil tank.) If engine oil is lost, and
the propeller cannot be feathered, the greatest danger
is from the windmilling propeller, its speed depending
on your altitude and airspeed. As an example, if you
are operating on three engines at 25,000 feet and 233
MPH, true airspeed, and the dead-engine propeller is
windmilling in low pitch, RPM will be about 4,000.
Since high speeds can cause centrifugal explosion of
the propeller or destruction of the engine, reduce your

Paragraphs 2-5

power and lose airspeed, using flaps and gear if neces-
sary. At lower altitudes and very low speeds, the
windmilling propeller is not likely to exceed the nor-
mal RPM limits.

a. RUNAWAY PROPELLER.—Throttle back when
a propeller runs away. Keep down RPM by intermit-
tently pushing in and pulling out the feathering button
switch. (The switch has to be pulled out; otherwise
it will not pop out until the propeller feathers.)
Feather the propeller as soon as a safe altitude is
reached. Sometimes, after the feathering button is
used to keep down RPM, the governor will control
the propeller, if the pilot is careful to avoid applying
sudden power to the engine. In this case, do not
feather the propeller. Handle the throttles carefully
and come in for a landing as soon as possible.

b. NORMAL OVERSPEEDING. — Normal over-
speeding of the propellers up to 3150 RPM caused
by power surge should not be confused with a run-
away propeller. An overspeeding propeller will nor-
mally be returned by the governor to the set speed
within a few seconds.

c. FEATHERING.

(1) Throttle closed.

(2) Push feathering button and rtell Flight Engi-
neer to prepare for feathering. (Don't hold button
down. It will pop out when propeller is fully feath-
ered.)

(3) Fuel off (mixture, fuel, boost, fuel valve).

(4) Auxiliary equipment (generators, cabin air
valve, vacuum pump) off or transferred to another en-
gine.

(5) Cowl flaps and oil cooler shutters closed.

(6) Ignition off when propeller stops turning.

(7) Retrim airplane for balance and power.

d. UNFEATHERING.
(1) Propeller control to low RPM.

(2) Push feathering button and hold until pro-
peller reaches 600 RPM and not more than 1000 RPM.

(3) Fuel valve and fuel boost on—mixture auto
rich.

(4) Warm to 150°C at 1200 RPM, then advance
RPM and throttle.

4. RUNAWAY TURBO.

When a turbo runs away, throttle back: change
the amplifier. The turbo amplifiers are mounted for-
ward of the navigator’s table.

5. EMERGENCY IGNITION CONTROL.

Two switches with linked toggles on the engi-
neer’s instrument panel open the battery circuit and
ground all magnetos simultaneously in emergencies.
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NAVIGATOR’'S
STATION

Figure 51 — Emergency Yacuum Shut-off Valve

6. EMERGENCY VACUUM SHUT-OFF VALVE.

In the event of a de-icer shoe rupture or vacuum
line failure the entire de-icing system and the camera
vacuum lines may be shut off by closing the emergency
vacuum shut-off valve, mounted on the navigator’'s
filing cabinet. This does not affect proper functioning
of the vacuum instruments.

7. EMERGENCY CONTROL OF CABIN PRESSURE.

If combat conditions are anticipated at high alti-
tudes when the cabin is pressurized, the engineer, upon
orders from the pilot, will relieve cabin pressure by
means of the cabin pressure relief valve handle under
the engineer’s seat. Reducing cabin pressure will de-
crease the possibility of inside pressure rupturing the
skin in event of shell fire. Each crew member should
have his oxygen mask attached to the left side of his
helmert at all times. Prior to the release of cabin pres-
sure, crew members must be cautioned to adjust their
oxygen masks, and, if equipped with electrically heated
suits,to plug them in. Cabin pressure can be released
quickly. To permit rapid escape of air from the pres-
surized cabin and allow the pressure bulkhead doors to
be opened in an emergency, pull either of the two cabin
pressure release handles. One is located on the pilot’s
control stand and the other on the right side wall of
the rear pressurized compartment near the forward
bulkhead. A sudden decrease of cabin pressure should
not be harmful to personnel at altitudes below 30,000
feer; some crew members mighr experience temporary
pain from the "bends” with a sudden release of pres-
sure above 30,000 feet.

RESTRICTED
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FORWARD BULKHEAD
REAR PRESSURIZED
COMPARTMENT—

Figure 52— Emergency Oxygen Yalve

8. EMERGENCY OXYGEN VALVES

Oxygen is supplied by four groups of cylinders, two
serving the forward compartment and two serving the
two rear compartments. The two groups serving the
forward system are interconnected by a line incorpo-
rating a valve located at the engineer’s station. This
valve is normally closed but it can be opened in emer-
gencies to make both groups of cylinders available to
all forward compartment regulators. The two groups
of cylinders serving the rear compartments are simi-
larly interconnected through a valve located in the
forward end of the pressurized compartment.

ENGINEERS STATION

13077

Figure 53 — Emergency Oxygen Valve
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9. FIRE.

a. The B-29 is equipped with a CO. system fed by
two high pressure CO. bottles mounted in the nose
wheel well. Lines from each bottle run to all four en-
gine nacelles. The flight engineer can direct the CO.
charge to the desired engine by turning the selector
knob on his instrument panel, and pulling the CO.
release handle (or both handles, if desired) for the
bottle he wishes to use.

b. Besides the nacelle extinguisher system, each air-
plane is equipped with three hand extinguishers, two
CO:. and one carbon tetrachloride, for extinguishing
cabin fires. One CO. extinguisher is located on the in-
board side of the flight engineer’s control stand, the
other is in the aft pressurized compartment, aft of the
auxiliary equipment panel. The carbon tetrachloride
extinguisher is located beside the rear entrance door.

(1) PRECAUTIONS IN USE OF FIRE FIGHT-
ING EQUIPMENT.

(@) To use the carbon dioxide extinguisher,
stand close to the fire, raise horn, and direct gas to the
base of the fire, holding on to the rubber insulated
tubing.

WARNING

Do not grasp metal horn on top of the cyl-
inder. White discharge is "dry ice”; avoid
frostbite.

(b) To stop flow of gas, replace horn in clip on
side of cylinder. Recharge extinguisher after each use.

(¢. Stand as far as possible from the fire when
using the carbon tetrachloride extinguisher; effective
range is 20 to 30 feet.

(d) To operate, turn handle and pump. Keep
the stream full and steady. To shut off, push handle in
and turn until sealing plunger is depressed.

When sprayed on a fire, carbon tetrachloride
produces phosgene, a very poisonous gas,
which can be harmful even in small amounts.
If inhaled in excessive amounts, it may be
fatal. Do not use in confined areas and do
not stand near the fire. Ventilate as soon as
fire is extinguished.

(2) ENGINE FIRES.

(¢) NACELLE OR ENGINE FIRE ON THE
GROUND.—If the fire is known to be a torching
turbo, put it out by increasing throttle setting momen-
tarily. For other engine or nacelle fires on the ground,
use the following steps:

1. Move mixture control to idle cut-off on all
four engines.

Section IV
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Figure 54 — Fire Extinguisher Selector Valve

2. Close fuel shut-off valves for all engines.

3. Turn “off” booster pump switches for all
engines.

4. Close throttles.

5. Open cowl flaps.

6. Set nacelle fire extinguisher to proper en-
gines. Pull first one, and then, if necessary, the other
fire extinguisher control handle. Flight engineer will

check with the scanners on condition of fire before
pulling second control handle.

NOTE

The engine fire extinguisher is for fires in the
accessory section and is not effective against fires
in the engine itself. If fire is still burning:

7. Turn all ignition switches off.
8. Turn battery switch off.
9. Stop auxiliary power plant.

10. Send crew members for additional ground
fire fighting equipment,

Figure 55 — Nacelle Fire
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Figure 56 — Hand Type Fire Extinguisher

(3) NACELLE FIRE IN FLIGHT.

(a) Crew members spotting the fires “call” posi-
tion on jackbox and says, “Fire on No. . . Engine”.
(If possible, crew member will identify fire as to type
and location.) From this point, at the pilot’s discretion,
the following procedure should be used.

1. Pilot feathers propeller and says to flight
engineer, "Use engine fire procedure”.

2. Flight engineer moves mixture control for
engine afire to "IDLE CUT-OFF", shuts fuel valve and
boost pump “OFF" as pilot increases air speed in an
attempt to blow our the fire.

3. Set cowl flaps to not more than 15 degrees
and close throttle.

4. Set nacelle fire extinguisher to proper en-
gine, pull first one, and then if necessary, the other fire
extinguisher control handle.

5. Flight engineer closes cabin air valves and
radio operator closes forward pressure door. If smoke
has entered the cabin, copilot opens his window. In
case of excessive smoke or fire in the cabin, follow pro-
cedure under "CABIN FIRES DURING FLIGHT”.

6. If the fire is out of control, open bomb bay
doors, and abandon airplane. (See bail out procedure.)

7. If engine catches fire during take-off, pilot
will, if unable to put out the fire, make emergency
landing, following the crash landing procedure if
necessary.

AN 01-20EJ-1

(4) CABIN FIRES DURING FLIGHT.

(a) In all cabin fires during flight, IMMEDI-
ATELY PULL THE EMERGENCY PRESSURE RE-
LIEF HANDLE IF THE CABIN IS PRESSURIZED.
If the fire is in the rear compartment, use the CO. ex- 1
tinguisher first, and then if necessary, use the portable
carbon tetrachloride extinguisher, If the fire is in the
forward compartment use the CO. extinguisher mount-
ed beside the flight engineer’s control stand.

(b) If the cabin fire is caused by an electrical
short circuit, the procedure is the same, except that
the flight engineer must turn all electrical power OFF
with the battery and generator switches.

(¢) If the cabin becomes excessively smoky or
gaseous after using the fire extinguishers, open the
bomb bay doors for ventilation. If the fire is extremely
bad, and there is danger of an explosion from fuel
tanks, sound a series of short rings on the alarm bell
so the crew can prepare to abandon the airplane.

10. EMERGENCY EGRESS. (Figure 56)

a. EMERGENCY EXITS DURING FLIGHT.—
Crew members in the forward compartment can bail
out through the nose wheel well (landing gear down)
or through the forward bomb bay. Those in the rear
compartment may drop through the aft bomb bay or
out through the rear entrance door. The tail gunner
can bail out through the window at his side.

b. EMERGENCY EXITS AFTER DITCHING.—
When the airplane is ditched on the water the pilot’s,
copilot’s, and the engineer’s removable windows can

be used for exits. The airplane usually floats well,
so all personnel donot need to exit simul taneously.

¢. EMERGENCY EXITS AFTER CRASH LAND-
ING.—Forward compartment: Pilot’s, co-pilot’s or en-
gineer’s removable windows. Rear compartments:

Main entrance door on the right side or the rear escape
hatch.

. . e
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Figure 57 — Hand Type Fire Extinguisher
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ENGINEER'S WINDOW ﬁ

CO-PILOT'S WINDOW

THROUGH HATCH AND——-—’

NOSE WELL WHEEL

BULKHEAD AND FORWARD
BOME BAY

REAR ESCAPE HATCH
(LEFT SIDE OF AIRPLANE)

REAR ENTRANCE DOOR
(RIGHT SIDE OF AIRPLANE)

u

RECOMMENDED EMERGENCY EXITS
WHEN IN FLIGHT

TO BE USED ONLY WHEN PLANE IS
RESTING ON GROUND OR WATER

WINDOW AT TAIL
GUNNERS RIGHT

THROUGH BULKHEAD (1110) DOOR
TO UNPRESSURIZED SECTION AND
OUTREAR ENTRANCE DOOR

Figure 58 — Emergency Exits
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Figure 59 —Bus Selector Switch (Early Airplanes)
11. EMERGENCY BOMB BAY DOOR OPERATION.

Install the portable electric motor (normally stowed
in the center wing section) in the forward or aft bomb
bay door socket (center of the right catwalk) and con-
nect the plug in the outlet just above the socket. (On
early airplanes, turn the transfer switch or the bus
selector switch to "EMERGENCY.” The put-put must
be “on the line” when the bus selector switch is used.)
Turn the portable motor switch to “UP” to open the
bomb-bay doors, and to “DOWN” to close them. The
motor has no limit switch. Operation beyond the full
open or full closed position will burn out the motor.
The bomb bay doors can not be handcranked.

12. EMERGENCY BOMB RELEASE.

For emergency mechanical bomb release, wind the
bombardier's hand wheel 212 turns clockwise, or pull
the emergency release handle (one on the pilot’s con-
trol stand, the other aft of the forward pressure bulk-
head of the rear pressurized compartment.) The first
part of the pull releases the doors, allowing them to
open. The second part of the pull operates the bomb
release levers, releasing the bombs unarmed. The total
length of the pull is about 30 inches. The doors can
be closed after emergency release by turning the bom-
bardier’s wheel 214 turns counterclockwise and by ex-
tending the bomb retraction screw until it engages the
door mechanism; the doors can then be raised in the
usual manner.

13. EMERGENCY WING FLAP OPERATION.
a. Check the pilot's Power Transfer Switch and the
Bus Selector Switch in “NORMAL” position.

(1) After the gear is lowered, have a crew mem-
ber insert the emergency flap mortor, and plug the cord
in the receptacle. Place the three-way switch in “Flaps
Down” position. The flaps will not lower, because the
emergency system is not energized.

(2) The pilot can obtain flaps to any degree he
desires through momentary use of his Power Transfer
Switch in the “EMERGENCY"” position. DO NOT
USE OVER 40 DEGREES OF FLAPS AS THERE ARE
NO LIMIT SWITCHES.

(3) To raise the flaps, have a crew member put
the flap switch in the “Flaps Up” position, and use the
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“ EMERGENCY " position of the Power Transfer
Switch. In case of a refused landing the pilot can
“work” the flaps up in this manner.

b. If the entire normal airplane power system is in-
operative, leave the Power Transfer Switch in “NOR-
MAL.” Start the auxiliary power plant, and install the
auxiliary flap motor. The flaps can be controlled as
desired by having a crew member momentarily move
the Bus Selector Switch from “NORMAL” to "EMER-
GENCY” upon instructions from the pilot through
the interphone.

IN AIRPLANES WITH MANUAL EMER-
GENCY LANDING GEAR SYSTEM, THE PILOT'S
POWER TRANSFER SWITCH AND THE BUS SE-
LECTOR SWITCH ARE REMOVED. THE AUXILI-
ARY FLAP MOTOR RECEPTACLE IS CONNECT-
ED DIRECTLY TO THE NORMAL BUS. ALL
OPERATION IS ACCOMPLISHED WITH THE
AUXILIARY FLAP MOTOR SWITCH UPON IN-
STRUCTIONS FROM THE PILOT OVER THE IN-
TERPHONE.

14. EMERGENCY LANDING GEAR OPERATION.

a. EARLY AIRPLANES.—Check to see that the fuse
in the pilot’s aisle stand is not burned out. If the fuse
is in good condition, return the normal gear switch to
“NEUTRAL.” The landing gear transfer switch (pi-
lot's control stand) or the bus selector switch (battery
solenoid shield) should be turned to “EMERGENCY.”
These switches direct power to the emergency bus;
the former from the engine driven generators, the lat-
ter from the “put-put” and battery. When the bus se-
lector switch is used, the “put-put” should be “on the
line.”

(1) To open the main gear doors, pull the nacelle
door and clutch handle out all the way and hold
until the doors are open. The emergency switches
for the main landing gear are on the forward wall
of the forward bomb bay, one on each side of the door.
Each main gear should be lowered separately. It's a
good idea to hold an emergency switch down for 15
seconds after all apparent movement of the landing
gear has stopped.

(2) The nose gear emergency switch is on the aft
wall of the nose wheel well just below the floor.

(3) There is no emergency means of extending or
retracting the tail skid.

(4) As a last resort, to lower the gear, return the
landing gear transfer switch to "NORMAL” and turn
the bus selector switch to "EMERGENCY.” Then turn
the normal gear switch to "DOWN,” pull the emer-
gency landing gear release handle out all the way, and
turn emergency landing gear switches to “DOWN”
position. When used, be sure normal and emergency
switches are both “UP"” or both “DOWN” to avoid
working the motors against each other.
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(5) If main gear doors fail to open by normal or
emergenCy means, emergency motors can be used to
drive the gear down and force the doors open.

(6) Emergency raising of gear is done in the same
manner, but main gear doors can not be closed. Emer-
gency motors are actuated by three separate emergency
landing gear switches. Do not raise the gear by use of
the emergency system if conditions are otherwise nor-
mal. Land and find out what's wrong.

(7) Do not practice emergency landing gear oper-
ation during flight. Practice emergency operation on
the ground with the airplane on stands.

b. AIRPLANES WITH MANUAL EMERGENCY
LANDING GEAR.

(1) GENERAL. — The emergency landing gear
system can be operated either with power supplied
from the auxiliary flap motor, or manually by hand
cranks. Instruction decals are placed above each gear
box for the main gears, and a decal is placed on the
back of the copilot’s armor plate for nose gear opera-
tion.

(2) DESCRIPTION. — EMERGENCY MAIN
GEAR.—A gear box for each main gear is mounted on
the wall, above the catwalk, just aft of the rear wing
spar. The box on the right hand side actuates the
right gear, and the box on the left side actuates the
left gear. A nacelle door and clutch handle on each side
of the airplane at bulkhead 485, serves to disconnect
the normal electric motors, engages the manual system,
and operates the emergency nacelle door release. A
hand crank for each gear box is stowed in clips on the

Paragraph 14

rear spar bulkhead of B-29A airplanes. On the B-29,
the cranks are stowed just above the catwalk at sta-
tion 520. The portable auxiliary flap motor may be
used instead of hand cranking if desired.

(3) POWER OPERATION — EMERGENCY
MAIN GEAR.

(a) Install the portable auxiliary flap motor at
the lower position on the gear box. BE SURE THE
NACELLE DOOR AND CLUTCH HANDLE IS OUT
AND SECURED. The switch positions are noted on
the motor handle.

(b) Run the motor until the stops engage. (A
jar will occur and the motor clutch will start slipping.)
One minute is required for retracting; 40 seconds for
extending.

ALWAYS RELEASE THE NACELLE DOOR
AND CLUTCH HANDLE IMMEDIATELY
AFTER MANUAL OPERATION IS COM-
PLETED.

(4) MANUAL OPERATION — EMERGENCY
MAIN GEAR

(a) Pull the nacelle door and clutch handle.

(b) Allow the swaged ball on the cable to drop
behind the slot in the bracket.

(c) To raise the gear manually, insert the crank
into the upper socket of the gear box. Turn clockwise
until the stops engage. About 30 minutes will be re-
quired to complete the 774 turns.
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(d) To lower the gear manually, insert the
crank into the lower socket. Turn clockwise until the
stops are engaged. 387 turns, taking about 12 minutes,
are required.

(5) DESCRIPTION — EMERGENCY NOSE
GEAR.—The gear box socket for manual operation is
accessible through a plugged hole in the floor aft of
the aisle stand.

A support beam for the crank handle is clamped
to the copilot’s armor plate stanchion.

The nose gear hand crank is stowed under the
forward entrance hatch.

(6) OPERATION—EMERGENCY NOSE GEAR.

(a) Unscrew plug in the floor, using the hand
crank as a wrench.

(b) Release upper end of support beam, swing

* down to horizontal position and secure to the pilot’s
armor plate stanchion.

(¢) Insert shaft of crank through hole in beam,
down through hole in floor and into socket.

Note
If crank will not turn, open entrance hatch
and disengage the clutch by moving clutch
lever to the right (facing forward). The
spring on the lever handle will attach to a
clip to hold it in position.

(d) The nose gear can be raised or lowered
with 257 turns of the crank.

WARNING
ALWAYS RETURN THE CLUTCH HAN-
DLE TO THE ENGAGED POSITION
AFTER HANDCRANKING. ALSO RE-
MOVE THE CRANK AND STOW THE
BEAM.

15. EMERGENCY LANDING.
a. WHEELS UP.—When an approach is made for

a crash landing with wheels up, drag is reduced con-
siderable, so care must be taken to avoid overshooting
the intended landing spot. Do not feather the pro-
pellers unless engine trouble requires feathering.

(1) If feasible, circle landing area until remain-
ing fuel supply is 200 gallons for each engine.

(2) Clear traffic; call for crash trucks, if possible.

(3) Give crew members not essential to crash
landing permission to bail out if altitude is sufficient.
Remaining crew will take crash landing positions.

(4) Clear lower turret areas for crash landing;
turrets may tear loose and be forced up into the cabin.

(5) Drop all bombs, auxiliary bomb bay tanks,
flares. ;

(6) Open emergency escape hatches, except the
bomb bay doors.

(7) Close the wheel well nacelle doors.
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(8) Make normal approach sufficiently far from
the field and high enough for the crew to perform the
following last minute preparations at the pilot’s com-
mand.

(9) See that flight engineer is prepared to set
engine nacelle fire extinguisher selector to any en-
gine that may catch fire after landing.

(10) Lower full flaps for landing.

(11) Stop auxiliary power plant.

(12) Shut boost pumps off.

(13) Close fuel shut-off valves (toggle switches on
engineer’s panel) on final approach when certain of
making the field. (Approximately 10 to 15 seconds of
fuel, at low power, remains in the lines after closing
the fuel shut-off valves.)

(14) Just prior to contact with the ground, throt-
tle back and move mixture controls in "IDLE CUT-
OF -!’

(15) Turn master switch and battery switch
o i

(16) Warn crew members just prior to ground
contact, then make normal landing by sliding airplane
in on its belly.

b. NOSE WHEEL IMPAIRED.—-Following are the
recommended steps to follow in making an emergency
landing when both main gears are down and the nose

_wheel is up or partially up,

(1) Follow steps 1 through 14 as for belly land-
ing, except for wheel doors (leave open), flaps (set 25
deg.), and load (shift disposable load to put C.G. back
as far as possible), then proceed as follows.

(2) Hold the nose of the airplane in the air as
long as possible with the elevators and then lower it
gently until it strikes the runway.

(3) After the nose of the airplane strikes the run-
way, apply brakes as necessary to stop the airplane.

¢. ONE MAIN WHEEL IMPAIRED. — When one
main wheel is up, and the nose wheel and one main
wheel are down.

(1) With wheels down, follow steps (1) through
(14) for belly landing.

(2) Make normal landing on good wheel with
wing tip low on the good wheel side.

(3) Hold the wing on bad wheel side up as long
as possible with ailerons. :

(4) Use brakes to minimize sharp ground loop
when the bad side wing tip and nacelle dig into run-
way.

d. NOSE GEAR AND ONE MAIN GEAR IM-
PAIRED.—When one main wheel is down, and nose
gear and one main wheel are up.

(1) Use the same procedure as with One Main
Wheel Impaired, and hold the nose up with elevator
and the bad side wing tip up with ailerons as long as
possible,
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e. BOTH MAIN GEARS IMPAIRED. — If both
main gears are impaired, raise all wheels and make a
belly landing.

f. LANDING ON SOFT RUNWAY.—If there is
no hard surface to land on, raise all landing gears and
make a belly landing.

16. EMERGENCY BRAKE OPERATION.

a. If the hydraulic pump fails in the air, and the
rest of the airplane is functioning normally, one or
both the normal and the emergency accumulators will
be completely charged, giving approximately 2 or 4
available applications of either the normal foot brakes
or the emergency hand brakes. Apply pressure stead-
ily for reasonable time and refrain from pumping the
brakes as the pressure in either accumulator decreases
rapidly. Maximum use of the pressure available in the
.accumulators may be obtained by not releasing the
brake pedals entirely, as complete release will then
require again a maximum volume of fluid to fill the
expander tube and a greater decrease in pressure.

b. If both accumulator pressures are down, and it
is impossible to charge the emergency accumulator in
the normal manner, then the hand pump may be used.
It is necessary to fill the normal system accumulator be-
fore sufficient pressure will be available to operate
brakes. This will require over 150 strokes of the hand
pump. Check to determine, if possible, whether there
are any broken lines, and if there is sufficient fluid in
the tank, before attempting to charge the system with
the hand pump.

Revised 10 February 1945
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c. If all efforts to charge the accumulators fail and
hydraulic pressure is not available for the brakes for
landing purposes, the following procedure is recom-
mended:

(1) If a 7,000 to 10,000 foot runway is available,
reduce gross weight to 85,000 to 90,000 pounds, if pos-
sible, and proceed as follows:

(a) Station crew in the rear in same positions
as prescribed for crash landing.

(b) Place the Bus Selector Switch in the “Emer-
gency”’ position.

(c) Upon contact with the ground, stop the two
inboard engines.

(d) If the airplane can be slowed down to ap-
proximately 50 MPH, a turn off the runway may be
attempted to keep the airplane within the flying field,
until it has come to a complete stop.

(e) If this cannot be done, stop all engines,
move the Nose Wheel Emergency Toggle Switch until
only the nose wheel has collapsed. This will allow the
airplane to skid to a stop on the main wheels and the
nose of the airplane.

Note
IN AIRPLANES EQUIPPED WITH THE
MANUAL EMERGENCY LANDING GEAR
SYSTEM, STEPS (b) AND (e) DO NOT
APPLY, AS THE EMERGENCY ELEC-
TRICAL SYSTEM IS REMOVED.
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7N\ Ditohing Reinforcements for Pressure Bulkhead Doors.

Section IV, peragraph 7. !

CESERAL. - The two pressure bulkhead doors between the forward pressurised o
sompartment and the bomb bay, and the bomb bey and the aft prassurized :
sompartment are reinforced with two wood bsams sach. Thase bsans 2re
desigoed to beip keep the doors from collapsing due to the water 1u the
boab bay. The two beamse used an the forward pressure sompartmest bulkhead
door are stowed on the floor of the radio-mavigator's compartment uoder the
gtap up to the piiot's compariment. The two beams used tc reinforse the
afl pressarized compartment bulkhead door are stowed slong the right sida
of the door iu the ccapertmeni. The installation of these beame is very

sigple.

in ditching drill several mea shou’d be assigoned to task of installing

these beams. It is advisssble that the bsams should be installed during

the drill in order to make sure the men assigned are completely familiar with
the instaliation.

The beams should he iustailed over the doors as soom as the preparaticus
for ditching are commenced. This shou!d be cre of the very first actioua.
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17. DITCHING

Ditcliing the B-29 in its present con-
figuration is a special problem, completely
different from any othier airplane. The large
bomb bay doors and the extreme lengtl. of the
fuselage have caused the following conditions
in ditehings so far experienced by R-29 air-
rlanes.

a. Pomb bay doors usually collapse un-
less modified to strengthen.

b. A wall of water breaks down the front
door of the rear pressurized compartment.

¢. The entire tail section fills with
water and sometimes breaks off and sinks.

Vodifications now in engineering will provide:

a. Reinforced bulkhead pressure door.

b. Reinforced bomb bay doors.

C- Escape hatch on top of rear pressur-
ized compartment.

d. Ditching belts.

In spite of negative factors, success-

ful ditchings have been accomplished on exist-
ing B-29 airplanes by moving all crew members
to the front pressurized compartment. The
front compartment is reasonably water-tight,
does not collapse upon impact, and has been
known to float for days after ditching.
a. DITCHING DRILL, —Successful di tching de-
vends on constantly repeated drill. Reactions
must be automatic. The procedure must be as
orderly as possible. Equipment needed after
the plane has been abandoned must not be left
beliind. The whole crew must practice together
the coordinated steps of the ditching proced-
ure just as often as possible. Wet ditching
drill, the actual launching and boarding of
life rafts in water, is preferable. If there
are no facilities for wet ditching drill.
practice the diteching procedure in your own
plane under simulated conditions. Learn your
job. Iearn the job of every man in the crew so
that nothking can be overlocked.

b. WIND DIRECTION. Study the appearance of
the sea in relation to wind speed and direct-
ion. Try to become thoroughly familiar with
surface conditions; they are an index to the
wind. Waves move down -wind, but the foam of
the crest appears to slide down the back, the
windward, side of a breaking wave. Spray from
wave crests 1s blown downwind. Swell is a
rising and falling of the surface of the sea;
swell does not indicate wind direction.

Section IV
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¢. WIND SPEED.

(1) A few white crests 10-20 mph
(2) Many white crests 20-30 mph
(3) Streaks of foam along water 30-40 mph
(4) Spray from crests 40-50 mph

d. ALTITUDE— Altitude is difficult to judge
when the surface of the sea is smooth. Radio
operator should lower trailing antenna until it
strikes the water, and notify the pilot when
current drops. $

e. HANDLING THE AIRPLANEDitch along the
top of a steep swell. Ditch upwind in a long
shallow swell. If there is a cross wind over
20 mph, ditch into the wind. If ditching in-
to the wind involves ditching across a swell,
put the airplane down on an upslope toward the
top. After flattening out, try to keep the air-
plane from striking the water until all excess
speed is lost. If the airplane alights tail
down, there will be a jolt as the tall strikes,
followed by a severe impact and violent decel-
eration. If you come in too fast on a calm sea,
there will be a tendency to bounce; hold the
control colum back hard. In a sea with average
size waves, the tail will touch the crest of
the wave first. Keep the nose up so the for-
ward part of the airplane will touch the next
wave

crest approximately under the center of gravity
The airplane "boats", but if the nose sub-
merges, it will hold.

{. PREPARATIONS.— W“hen an emergency devel-
ops making it doubtful you will reach land,
start your preparations for ditching at once.
Start with the preliminary radio procedure.
Don't wait for the situation to improve. Ex-
perience indicates radio signals sent prior to
ditching are the best aid to searchers. If you
are able to make land, cancel the S0S, so that
you won't waste the time of other crews and
Jeopardize their safety. Check the fuel supply;
power is important in ditching; ditch before
the fuel is exhausted. Keep a margin of speed
available so you can pick your spot to set
the airplane down.

& CREW PROCEDURE. Check the procedure for
each member of the crew against your airplane.
Remember that crew members are not to take
ditching stations in any rear compar tment;
they will be flooded if the bomb doors and the
forward bulkhead of the rear pressurized com-
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that you may be forced to ditch because of
fire; remember, you can't swim underwater to
avoid burning fuel on the surface if your life
vest has been inflated.

(1) PILOT

(a) Give copilot warning: "PREPARE FOR
DITCHING IN - MINUTES!" Give several short
rings on alarm bell. Turn IFF Emergency Switch
"ON". Remove parachutfe harness, flak suit, and
winter flying boots. Keep flak helmet on.
Fasten safety belt.

(b) Advise any accompanying aircraft of
distress by radio, then turn to interphone.

(c) Give copilot order: "OPEN EMERGENCY
EXITS AND THROW OUT EQUIPMENT". If possible
glve this order above 5000 feet.

AN 01-20EJ-1
partment collapse. There is the possibility N

(d) Give copilot order: "STATIONS FOR
DITCHING; IMPACT IN - SECONDS." If possible
give this order above 2000 feet. Order flight
engineer to "STOP INBOARD ENGINES". Feather
inboard propellers. Simultaneously push both
radio destruction buttons . Open windows.
brace feet on rudder pedals, knees flexed.
About 5 seconds before impact, give copilot
order: "BRACE FOR IMPACT".

(e) Exit through left window. If plane
is not afire, inflate life vest when on window
ledge. Climb atop cabin, thence to left wing.

(2) COPILOT

(a) Relay pilot's command over interphone
call position: "PREPARE FOR DITCHING - MINUTES
Receive acknowledgments. Tell the pilot:
"CREW NOTIFIED".

(b) Remove parachute harness, flak suit

wmm PATH OF CHANGE
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Figure 61 — Stations for Ditching
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and winter flying boots. Keep flak helmet on.
Fasten safety belt.

(¢) Stand by on interphone to relay
pilot's orders.

(a) Relay orders: "OPEN EMERGENCY EXITS
AND THROW OUT EQUIPMENT" and check on crew's
progress.

(e) Relay order: "STATIONS FOR DITCHING.
IMPACT IN - SECONDS". Open side window, brace
feet on rudder bar with knees flexed. When
pilot gives order: "BRACE FOR IMPACT", send one
long ring on alarm bell.

(f) Exit through right window. Inflate
life vest on window ledge. Climb atop cabin,
thence to right wing. Secure right life raft or
pull outside raft release handle if necessary.

(3) BOMBARDIER

(a) Acknowledge in turn: "BOMBARDIER
DITCHING" .

(b) Remove parachute harness,winter fly-
ing boots,and flak suit. Keep flak helmet on.

(¢) Jettison destroyed bombsight and data.

(@) Open bomb bay doors, jettison bombs,
ascertain that other crew members have finished
jettisoning all loose equipment and then close
and check bomb bay doors. Shoot out ammuni-
tion from front turrets.

(e) Place extra 1ife rafts near engineer's
escape hatch.

(f) Sit in bombardier's seat; fasten safe-
ty belt, and rest pillow-protected head on amms
crossed on knees. Brace feet on structure at
base of window.

(g) Tie life raft line to your arm, throw
out the raft, and exit through left window.

(4) FLIGHT ENGINEER
(a) Acknowledge in turn: "FLIGHT ENGI-
NEER DITCHING".

(b) Remove parachute harness, flak suit,
and winter flying boots, Keep flak helmet on.

(¢) Open front emergency hatch and acknow-
ledge to copilot: "FRONT HATCH OPEN". Jettison
it together with any other loose equipment
through front bomb bay.

(@) Get the emergency signal kit and tie
its line to your arm.

(e) Stop inboard engines on pilots command.
Take regular position facing aft and keeping
to your left, head and shoulders braced

Section IV
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against copilot's armor plate, safety belt
fastened, hands braced against control stand.

(f) Carrying signal kit, exit immediate-
ly through front emergency exit.

(g) If airplane is not afire, inflate 1ife
vest on window ledge. Climb atop cabin and
pProceed to right wing.

(h) Assist bombardier and copilot in
securing life rafts.
(5) NAVIGATOR
(a) Acknowledge in turn: "NAVIGATOR
DITCHING".

(b) Remove parachute harness, winter fly-

ing boots, and flak suit. Keep flak helmet on.

(¢) Calculate position, course, altitude,
and ground speed for radio operator to transmit.
(d) Give pilot surface wind strength and
direction. Destroy classified documents.

(e)  Gather maps and navigation equipment
into water proof bag or tuck inside clothing.

__——-_—'_’—_/.——-'/’J”ﬁ/- \_—-—
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Figure 62— Airplane Ditching
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(rf) Jettison all drift signal flares
through release tube. Assist in jettisoning all
loose eguipment from front compartment, then
close pressure door to bomb bay.

(g) Return to original position in navi-
gator's seat, fasten safety belt. Slide seat
full forward. Face forward with legs braced.
Rest head on arms on table. Exit through en-
gineer's emergency hatch.

(h) If airplane is not afire, inflate
life vest. Proceed to right wing with naviga-
tion equipment.

(6) RADIO OPERATOR

(a) Acknowledge in turns "RADIO OPERATOR
DITCHING".

(b) Remove parachute harness, flak suit,
and winter flying boots. Keep flak helmet on.

(c) Set IFF emergency switch ON. Put out
trailing antennae. Transmit position, course,
altitude and ground speed data as received from
navigator on MF/DF. Relay fix or bearings ob-
tained to navigator.

(d) Give MF/DF all data without waiting
too long for answer.

(e) Destroy classified material; check IFF
setting.

(f) Continue to send emergency signals.
On command from copilot, clamp down trans-
mitter key.

(g) Remain at radio operator's seat with
safety belt fastened.

(h) After ditching,pull both life raft
release handles at tumnel entrance.

(1) Pick up emergency radio and exit
through engineer's emergency hatch.

(j) If airplane is not afire, inflate life
vest on window ledge. Climb atop cabin and pro-
ceed to left wing.

(7) RADAR OPERATOR (OPTIONAL GUN-
NER)

(a) Acknowledge in turn: "RADAR OPERATOR
(OPTIONAL GUNNER) DITCHING".

(b) Remove parachute harness, flak suit,
and winter flying boots. Keep flak helmet on.

(c) Proceed forward through tunnel to
front pressurized compartment.

(d) Take sitting position on floor with
back against copilot's armorback. Squeeze in
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with the flight engineer and brace right foot
across the aisle. Protect head with arms or
pillows.

(e) Tie raft accessory kit line to your
arm. Throw out raft accessory kit and exit
through engineer's emergency hatch.

(8) TOP GUNNER.

(a) Acknowledge in turn: "TOP GUNNER
DITCHING" .

(b) Remove parachute harness, flak suit,
and winter flying boots. Keep flak helmet on.

(c) Shoot out ammunition from rear upper
turret. Check with other gunners to be sure all
ammnition has been shot away.

(@) Close pressure door to bomb bay and re-
inforce if possible} proceed forward through
tunnel to front pressurized compartment.

(e) Tie extra life raft line, if available,
to your amm.

(f) Take sitting position on floor with
back up against rear of engineer's panel. Use
cushions behind back, and brace feet.

(g) Throw out life raft; exit through
copilot's side window.

(h) If plane is not afire, inflate 1life
vest. Proceed atop fuselage to right wing.

(9) RIGHT GUNNER
(a) Acknowledge in turn: "RIGHT GUNNER

DITCHING" .

(b) Remove parachute harness, flak suit,
and winter flying boots. Keep flak helmet on.

(c) Shoot out all ammunition in rear
lower turret.

(d) Help jettison all loose. equipment.

(e) Proceed forward through tunnel to
front pressurized compartment. Sit between
aisle stand and copilot's seat (width of hips
may necessitate switching places). Flex knees
and brace feet against rudder pedal supports,
being careful not to touch or obstruct rudder
pedals during approach. Protect head with arms
or cushions.

(f) Exit through co-pilot's side
window. If plane is not afire, inflate 1ife
vest, climb atop cabin, proceed atop fuse-
lage to top wing. Secure left raft. If necess~
ary, pull outside release handle.

66 RESTRICTED



RESTRICTED
AN 01-20EJ-1

(10) LEFT GUNNER
(a) Acknowledge in turn: "LEFT GUNNER
ditching".
(b) Remove parachute harness, flak suit,
and winter flying boots. Keep flak helmet on.
(¢) Report secret equipment destroyed.

Report members going forward through tunnel to
ditching station.

(d) Be sure pressure door to bomb bay is
closed and reinforced (if possible). Proceed
forward through tunnel to front pressurized

compartment. Secure line of raft accessory kit
to arm.

(e) 1ie down crosswise on floor, cushion
and back against whell well step; bend at hips
to extend legs back alongside of turret well.
Protect head with cushion.

(f) If airplane is not afire, inflate

life vest, climb atop cabin, and proceed to
left wing.

Section IV
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(11) TAIL GUNNER

(a) Acknowledge in turn: "TAIL GUNNER
DITCHING".

(b) Remove parachute harness flak suit,
and winter flying boots. Keep flak helmet on.

(c) Shoot out ammunition in tail guns.

(@ Under most conditions, it is desir-
able to ditch in the tall gunner's compartment.
Jettison escape hatch; remain in seat, safety
belt fastened, back and head cushioned, knees
flexed. When airplane comes to rest, tail may
be low in water or under water. Dive out es-
cape hatch and make way forward to left wing.

le) As an alternate, proceed forward,being
sure to close rear pressure door of relief com—
partment; continue forward through tunnel to
front pressurized compartment. Lie down in tube
on back, feet projecting out and braced
against top of upper turret well, knees flexed.
Brace hands against roof of tunnel.

IN SEATS
B BOMBARDIER UG UPPER GUNNER
P PILOT LG LOWER GUNNER
CP  CO-PILOT RG  RIGHT GUNNER
E  ENGINEER TG  TAIL GUNNER
RM RADIO MAN RA  RADAR OPERATOR
N NAVIGATOR

Figure 63—DITCHING EXIT
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Keep in mind that the positions detailed
erein are for B-29's as of September 1944.
odifications to the airplane will permit
anges in procedures and positions; revisions
111 be issued to detail these changes.

(a) Practice taking these positions
quickly.

(b) See that your back and head are
upported so. you will not bounce around when
e airplane hits.

(¢) Remember that there is almost always
re than one impact. Be sure the airplane has
ome to rest before leaving the ditching

osition.
NOTE

e airplanes are equipped with astrodomes,
s opening is a fine ditching exit.

h. DITCHING EQUIPMENT.

(1)DRIFT SIGNALS.- Twelve drift signals are
stowed under the navigator's table. The drift
signal chute 1s set on the floor just behind
the navigator.

(2)HAND AXES.—There is a hand axe at the
navigator's station near the fire extinguisher.
There is another on the aft compartment aux-
iliary panel.

(3) LIFE RAFT.— There are two 6-man life
rafts in the raft compartments atop the fuse-
lage; the release handles for these rafts are
at the forward entrance to the tunnel. A pull
on th: handles automatically releases the
rafts and inflates them. There are external re-
lease levers on top the fuselage next to the

compartment doors.  Extra rafts are usually

carried on the front pressurized compartment.
These rafts are inflated by pulling a ripcord
on the CO2 cylinders. Don't jump from the
plane into a raft; you'll go right through. If
a raft inflates inverted, don't jump on it to

neath and make it harder to turn the raft over.
Two or three men can right a raft, if they are
standing on the wing; or, one man in the water
can right a raft, if he throws the raftline
over the far side, and pulls hand over hand.
Send the rafts off the leading edge of the
wingj wing flaps are usually torn loose in
tehing and offer jagged edges which can easi-

right it. You'll only push out the air under-
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ly puncture a raft. When all men are aboard,
tie the rafts togethei.

(4) RAFT ACCESSORY KITS. There is an ac-
cessory kit for each raft. Ordinarily the
kit is stowed inside the raft, but sometimes
stowage problems make it necessary to stow the
kit separately. If the kits in your plane are
not in the rafts, be sure to assign the kits to
crew members. When you're adrift, keep the
items of your kit inside the raft; tie the kit
to the bottom of the raft. Keep signaling
equipment handy; when the time comes to use
it, you'll want it in a hurry.

(5)EMERGENCY RADIO.The emergency radio
is in two cases strapped together. There's a
set of instructions in the kit. Get the emer-
gency radio into operatien as soon as possible.
Keep the antenna out of the water if you want
your signals heard. The three minute inter-
national silence periods, 15 and 45 minutes
after the hour, are best for sending distress
signals.

18 FIRST-AID KITS.

Five first-aid kits are supplied in the
airplane, one each at the following locations:
Engineer's auxiliary equipment panel, side
wall of the engineer's stand, the back of the
right-hand side gunner's seat, rear compart-
ment auxiliary panel, and the tail gunner's

compar tment.
19. FLASHLIGHTS.

Each pressurized compartment is provided
with a flashlight, located on the engineer's:
auxiliary panel and the rear compartment aux-
iliary panel, respectively.

20. PARACHUTES.

The pilot's, copilot's, engineer's, and
navigator's seats accommodate seat or back-
type parachutes. It will be necessary for
other members of the crew to store their at-

tachable parachutes so they will be readily
accessible.

Note

Figures 64 through 67 omitted to make
room for new temporary ditching procedure.
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CDIC-ST-3308 Revized 11-20-44
TE'PORARY REVISIONS TO AN 01-20EJ-1

Modirication Change No, 311K
Tw3 Drift Meter Installation

Section V, paragraph 11,

GFNERAL,~ A typs B«3 drift meter is instelled through the floor just aft
of the navigator's chair. The drift meter turns freely within the flange
which holds it te the fleor. Drift is shown directly on the drift soale,
and ezimuth is shown on the azimuth pgcale, For fine adjustments the instru-
ment can be rotated by a tangent serew. It ean be rotated freely by disen-
gaging the tangent screw.

When the drift meter is rotated to align the grid lines with the abject
viewed, the reference mark also is rotated and gives & direct reading on
either the drift scale or the azimuth scale. A laver on the side of the tube
operates a shade glass which can be used to reduce the intensity of the
light from the ground, The 1llumination of the grid lines is varied by tur-
ning the rheostat knoh on the upper gyrc housing,

OPERATING INSTRUCTIONS,
PREFLIGHT, -

1., Prior to taks off the drift meter w'ndow should be clesned. Clean
only the outside window and the top lens of the eye piece. Use a loose fold
of eloth or clean pain? hrush,

2, The drift meter should be in the "ZFRO" posiiion on the drift scala.
3. The gyro switeh should be "OFF" and the gyro caged.
IN FLIGHT.- After normsl level flight is attained:

1. Switeh on the gyro and allow it to mm from 3 to 5 minutes before
uneaging. H

2. To uncage the gyro pull the caging knob out and move it as far as
i1t will go toward "UNCAGFD", Do not uncage the gyro when the motor is sta-
tionary or running slowlv. Do not attempt to cage during a turp,

3. Before taking sights, allow the gyro IC minutes to erect after it
has been uncaged.

L. Sipht through the eye piece and turn the rheostat knob for proper
i1lumination of the reticle lines, Adjust the focus of the eyepiece until
the reticle lines are sharp and clear.

5. To stop operation afier readings have been taken, cage the gyro
by pulling out the knob, moving it as far as possible toward "CAGID", Then
open the gwiteh on the gyro housing,
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1. CABIN SUPERCHARGING AND HEATING.

4. GENERAL.—Cabin air for pressurizing and
heating is taken from the duct leading from the in-
board turbo superchargers of the inboard engines to the
carburetor. The air then goes through the after cooler,
which acts as a radiator to dissipate the excess heat
generated by the turbo supercharger. The air then
passes through this cabin air valve into the distribution
ducts in the tunnel. If no turbo is being used, hot air
passes over the after cooler drawn from the exhaust
shroud. The controls are located to the left of the engi-
neer. Adjustable thermostats are located on the engi-
neer’s auxiliary instrument panel. To prevent very
large losses of supercharger air into the cabin duct
(which would leave the engine unsupercharged) a
restriction is located in the duct near the nacelle. A
safety fire valve at the nacelle automatically closes if
the cabin air temperature raises sufficiently to melt its
lead-alloy fuse.

b. To get any air flow into the cabin, the pressure
of the tubo air must be greater than that in the cabin.
This requires a certain minimum turbo speed which
means a minimum engine power on the inboard en-
gines. To keep the drain on the turbo small, the cabin
air-flow should be kept low.

¢. When cruising with low gross weight the power
of the engine may not be sufficient to keep up the
cabin pressure at low flow. The RPM of the inboard
engines may be increased about 200 RPM above that
of the outboard engines to furnish enough boost for
cabin pressure. For best range do not synchronize out-
- board engines with inboard engines. The cruising air-
speed should be kept at that recommended for long
range; if this is done there will be no loss in range,
provided not more than 2100 RPM and 31 inches Hg.
are held with the mixture control for the inboard en-
gines in “AUTO LEAN".

d. The following is a check list for getting heat and
pressure in the cabin when it is needed.

(1) TO OPERATE WITHOUT CABIN PRES
SURE.

Section V
Paragraph 1
SECTION V
OPERATIONAL
EQUIPMENT

(«) GROUND RUNNING, TAKE-OFF AND
DESCENT.
1. Open at least one pressure door.
2. Turn cabin temperature control on auto-
matic.
(b) FLYING IN HOT WEATHER
1. Open all pressure doors.
2, Turn cabin temperature control on auto-
matic.
(¢) FLYING IN COLD WEATHER

1. Open only rear door in rear compartment,
close all others.

2, Turn cabin air valves on.
3. Turn cabin temperature control on.
(2) TO OPERATE WITH CABIN PRESSURE
(a) GENERAL PROCEDURE
1. Close all pressure doors.
2. Turn cabin air valves on.

3. Turn cabin temperature control on auto-
matic.

4. Close pressure relief valve.

5. Unlock cabin pressure regulators.

6. Retard throttles on No. 2 and No. 3 en
gines to hold desired manifold pressure.

7. When changing from unsupercharged
supercharged cabin above 8,000 feet altitude, the rapi
change in cabin pressure may be uncomfortable. Re
tard throttles on No. 2 and No. 3 engines until de
scent on cabin climb indicator is less than 2000 fee
per minute.

(b) FLYING AT MEDIUM AND HIG
POWER.

1. Set manifold pressure and RPM accordin
to cruising charts (See Appendix II).

(¢) FLYING AT LOW POWER FOR RANG.
AND ENDURANCE.

1. When power requirements are below 22
RPM and 35 inchey Hg), adjust turbo boost selector
position 7; do not adjust knob setting further. Re
duce engine power not lower than 2100 RPM and 31
inches Hg. above 20,000 feet, 2000 RPM and 28 i
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Hg. below 20,000 feet by throttling and changing
RPM. Parrt throttle will have no serious effect on air-
plane range with engines operating at MP and RPM
for best range. Alternate method: reduce power as re-
quired on all engines until “"LOW FLOW” is reached
on the cabin flow gages. This is the lower power limit
of the inboard engines.

2. As power requirements become less, de-
crease outboard engine RPM in small increments with
“ PROPELLFR " control maintaining 28 inches Hg.
with throctle until full chrottle is obtained. To further
decrease power use the same procedure on inboard en-
gines. Transfer necessary additional fuel to inboard
engines.

3. Outboard engines should be operated at
reduced power and RPM to cruise at best airspeed. Do
not try to synchronize the inboard and outboard en-
gines. Under these conditions no loss in range will
result, provided no more than 2100 RPM and 31 in-
ches Hg. in auto-lean is used on the inboard engines.
Operating with all engines at equal power under the
above conditions will result in an airspeed higher
than the best for range.

(d) FLYING AT MAXIMUM ALTITUDE—

ABOVE 33,000 FEET,

1. Close cabin air valve to obtain low flow
on gages.

(e) DESCENDING.

1. Keep enough power on either inboard en-
gine to obtain low flow on cabin flow gage.

(3) TESTING CABIN FOR LEAKAGE.
(a) Fly the airplane above 20,000 feet.

(b) Turn cabin flow control to No. 2 engine
“OFF” and to No. 3 engine "ON".

(¢) Turn minimum flow control to "LOW
FLOW ™.

(d) Turn cabin air control for No. 2 engine
“OFF”, and the control for No. 3 engine to
obtain “LOW FLOW?™ on the cabin flow
gages.

(e) The cabin rate of climb indicator should
stay at 0, and the cabin altimeter should
remain steady after stabilizing altitude.

(f) If cabin leakage prevents retention of a
steady pressure, open the cabin air valve on
No. 3 engine and set the minimum flow
control to obtain sufficient flow to maintain
a steady cabin pressure.

(g) Check for leaks—see the diagram in the
cabin.

70 RESTRICTED
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Figure 69 — Cabin Pressure (8,000 feet)

Figure 70 — Cabin Pressure (Sea Level)
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e, DEPRESSURIZING PROCEDURE.—The cabin
may be depressurized by closing the engineer’s cabin
air valves and opening the cabin pressure relief valve,
if necessary. In emergencies, the cabin can be quickly
depressurized by pulling either of two emergency cabin
pressure release handles (Pilot’s control stand, and left

sidewall of rear pressure compartment near forward
bulkhead.

Always depressurize when expecting enemy
action, when the airplane is on fire or when
preparing to abandon the airplane.

2. OXYGEN SYSTEM.

a. SUPPLY SYSTEM.—The Demand Oxygen Sys-
tem is supplied by eighteen, type G-1, low-pressure
shatterproof oxygen cylinders. The entire system is
filled from one filler valve, located on the outside of the
fuselage just forward of the wing on the left side.

Each of the 13 oxygen stations is supplied from two

Section V
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distinct distribution lines. Loss of one line or its asso-
ciated cylinders still leaves each station with an alter-
nate source of oxygen. The entire system is equalized
by the use of crossfeeds controlled by automatic check
valves. In the event of partial destruction of the system,
all stations still functioning have equal access to the
remaining oxygen supply.

5. REGULATOR PANELS.—Regulator panels are
provided at the 12 crew stations throughout the air-
plane, and one additional panel is in place for an extra
relief crew member. The equipment mounted on each
regulator panel consists of an A-12 demand-type regu-
lator, a K-1 oxygen pressure gage, a warning light, and
a type A-3 flow indicator. The panels are within easy
reach when the crew members are at their stations.
The panel for the upper rear sighting station is
mounted on the back of the swivel seat, and the oxygen
line is brought up through the center post of the seat
assembly and attached to the regulator panel through
a swivel joint.

AIRCO REGULATORS PIONEER REGULATORS
TYPE A-12 TYPE A-12
= GAGE PRESSURE ik GAGE PRESSURE
FT. FT.
400 350 300 250 200 150 100 50 400 350 300 250 200 150 100 50
3| 107 88| 7.1 53| 86/ 17| sl g0l sl ra | e el N g
40000 | 1.3 [10.7 | 88 | 7.0 | 5.3 | 3.6 | 1.7 40,000 | 11,3 | 10.7 | 8.8 | 7.0 | s3] 356 | 17
B.8 7.5 f.3 5.0 3.8 2.5 1.2 " B8 7.5 6.3 5.0 3.8 2.5 1.2 M
35000 | 8.8 | 7.6 | 63 | 5.0 | 3.7 | 25| 12 35000 | 9.0 | 7.7 | 71| s | 3.8| 28] 1.2
64| 55 | ws{ 3.6 27| 18] .9 : 64| 5.5| 45| 36 27 15| 9| o
20000 | 64 | 5.6 | 42| 3.7 | 28| 18] .8 30,000 | 6.7 | 5.8 | w.8| 3.8| 29| 1.9 | .9
“o| wa| 8wl 27f 24| 12| 6| p Wl | sM| 27| 24| 14| 6] g
25000 | 6.3 | 5.4 | 4.y | 36| 27| 18] 1.2 25000 | 6.6 | 5.5 | w7 | 3.7 | 22| 26| 9
39| 33| 27/ 22| 16| 1| 5| o 39 83| 27| 22/ 16| L] s| o
20000 | 7.0 | 6.0 | w9 w0 | 3.0| 20| .9 20,000 | 11.7+[ 10.0 | 82| 66| 5.0| 3.8| 1.8
-3.0| 2s| 21| 12| 12 o9 4 20| 25( 20| 17| 12l 9| 4 o
15000 |85 | 73 | 6.0 | 48 | 37| 24 | 12 15000 | 11m | 9.7¢| 84 | 65| ug| 3.3 | 1.5
W e ) T A sl 3| 2.4 20| n7| 13| 1o & ) B
10000 | 4.5 | 12,6 | 103 | 83 | 62 | wa| 2.0 10000 | 11.6] 97 | 8.0 | 64 | 48| 3.7 | 1.5
1.9 |.6 {.3 I.1 B 5 - c 1.9 .6 1.3 1.l B .5 . | c
5,000 5000 | 85 7.3 | 60| %8| 36| 32| 1.
T ¥ R IS 9 6 4 2| v 16| 1a] 1.2 .9 Bl . 2| y
s.L. sl glE7T: e | s lasied g6l a2
PROPORTION - 12 MEN; 18G-1 EDTTLES
BLACK FIGURES INDICATE AUTO MIX "ON" RED FIGURES INDICATE AUTO-MIX “OFF*
CAUTION
THE AUTO-MIX IN THE "OFF* POSITION RAPIDLY DIMINISHES THE AVAILABLE OXYGEN SUPPLY.
DO NOT USE THIS POSITION UNLESS IT IS NECESSARY TO GET PURE OXYGEN!

#l

Figure 71 — Hours of Available Oxygen
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Figure 72 — Mask and Regulator

Each crew member has an oxygen mask and an
A-12 demand regulator is placed at each crew sta-
tion. The portable bottles also have regulators.

Figure 74 — Regulator

When in “"AUTO MIX” the A-12 demand regu-
lator supplies the proper mixture of air and oxy-
gen. Altitude determines the percentage of oxygen.

i

Figure 73 — Portable Oxygen Bottle

The portable oxygen bottles each have a mask
hose coupling, a recharge valve, and an A-13 de-
mand regulator with attached suspension clamp.

72

¢. PRESSURE WARNING SWITCHES.—Pressure
warning switches are located in the navigator’s oxygen
panel, radio operator’s oxygen panel, and the panels at
the right and left sighting stations. Each warning
switch is located in a separate system and will operate
warning lights only for the system in which it is in.
stalled. The switches are set to close the circuit and
operate the warning lights at 100 pounds per square
inch.

d. PORTABLE OXYGEN CYLINDERS.—At each
crew station there is a portable oxygen cylinder with a
regulator and a recharging hose. These cylinders may
be used by the crew while moving about the airplane
when it is necessary to use oxygen and may be re-
charged from the main system as required. The cylinder
contains sufficient oxygen to last from 5 to 8 minutes,
depending upon the activity of the individual and the
system pressure for recharging.

e. CHECKING OXYGEN EQUIPMENT.

(1) Have your own mask which has been checked
for fit by the oxygen officer.

(2) Carry your bail-out cylinder charged to 1800
pounds.

RESTRICTED
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Revised 10-26-44
TEMPORARY REVISIONS TO AN 01-20EJ-1

Modification Change Neo, 563-2M
Portable Oxygen Bottle Ipat. Revisions

Section V, paregraph 2

GENERAL, -
with A-13

One
One
Ons
One
One

One

There are now six A~ and six D-2 typs axygen walk around bottles
regulators. The A~ type botiles are et the following stations:

at the bombardier’s atation,

at the engineer’s station,

at the radio cperator’s station.
at the upper gun sighting staetion,
at the vaven station.

at the tail gunner's station,

The D~2 oxygen bottles are located at the following stations:

§88 8¢

at the pllot’s seat for use by eilthsr the pilet or bombardier.

at the co-pilet's seat for use by either the coc~pilot or engineer.
at the nmavigator's station for use by sither tho nsvigstor or
radio operator.

at the right gun sighting station stowed high in the body.

at the left gun sighting station stowed high in the body.

at the radar station sceessible to both radar and raven stations
etowed high in the body.






RESTRICTED Section V
AN 01-20EJ-1 Paragraph 2

Figure 75 — Filling Portable Bottle

To recharge portable bottles, connect recharg-
ing nipples to the filler valve on any supply hose
in the distributing lines.

Figure 76 — Disconnecting from Regulator

Remove the end connection of the mask hose
from the fitting on the end of the feeder hose
coming from the demand regulator.

(3) Check to see that there is a portable “walk-
around unit at each station, filled to 400 PSI, and in
working order.

(4) Check system pressure before flight; it should
be 400 pounds per square inch.

(5) Check function of demand regulator in both
“ON" and "OFF"” positions. Flow gage should func-
tion when auto-mix is “"OFF".

(6) Check knurled collar on elbow connecting
mask hose to regulator for tightness.

(7) Open emergency valve to check flow; then
close. This valve should not be open except in case
of emergency.

(8) Turn regulator to auto-mix “"ON" position.

Note

Turn auto-mix “OFF” only when treating

men for shock, loss of blood, or as a pro-

tection against poisonous gas.
f. USE OF OXYGEN WITH AIRPLANE UN-
PRESSURIZED:

(1) Start using oxygen at 10,000 feet. Arc night
use oxygen from ground up, with auto-mix “"ON".

(2) In flight above 10,000 feet, always use “‘walk-
around” unit when moving from one station to anoth-
er.

(3) Remember the “walk-around” unit can be re-
charged from any main system filler valve.

RESTRICTED

Figure 77 — Connecting Portable Bottle

Open the spring cover of the regulator connec-
tion and snap in the male fitting on end of the
mask hose. Clamp portable unit to clothing.
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A4 ENGINEER 1,2,9,10,14,15

RADIO OPERATOR 3,4,9,10,14,15

TAIL GUNNER 12,13 -(18)

SIDE GUNSIGHTING STA. 5,7,11,17 —@———\
UPPER GUNSIGHTING STA. 5.17,6,8 ‘@ﬁ

(12)- REUIEF STATION 5,9,10,17

0 RADAR 7,9,10,11

(10)- RAVEN 6,89,10
o SIDE GUNSIGHTING STA. 7,8,11,6

BOTTLE UNDER FLOOR AT STA. 757

LEGEND

DEMAND REGULATOR SPEC. AN-R-3
PORTABLE RECHARGER DWG. 42 D 7261

NAVIGATOR 3,4,16,1
GATOR 3,4,16,18 PORTABLE OXYGEN UNIT AN 6020-1

PILOT 9,10,14,15,16,18
BOMBARDIER 1,2.16,18

CHECK VALVE SPEC. AN-V-15 STYLE "A”
OXYGEN CYLINDER TYPE G-1 SPEC. 94-40321
o FILLER LINE —————— SUPPLY LINE

.ui-q o @0

CHECK VALVE DOUBLE SPEC. AN-V-15 STYLE "D”

%ﬁ% |
%@

COPILOT 1,2,3.4
L g @--,
1
T Sy
I
_4 $
|

!

£H
EE

p-.-.-.—-.-. -.'.__.n

- :
s o
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Figure 78 — Oxygen Flow Diagram
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TEI'PORARY REVISIOKS TO AN Ol-20BJ~1
Revised 10-26-4/

AN/ARK-5 Glide Path Redio Equipment Installation
Modification Change No. 65/M

Section V, parsgraph 3

Radio receiving equipment AN/ARN-5 has been added to the RC~-103 equip-
ment to give vertical ag well as the lateral guidance to the pllot during
blind larding operations. The vertical guidance receiver is installed
just forward of the lateral guidanve receiver,

OPFRATION:

a. Turn the "ON-OFF" switch om the Radlo Control Box to “ON" positiom.
This is the only control used to operate the radic eguipment.

b. Observe the eoursse indjcator, the horizontal needls pravides for the
vertical guidance and the vertical needle provides for the lateral guidance.

c. The glide path is en imeginary plane, created by the combined opera-
tion of the vertical and lateral guidance transmitters, which runs from
the landing spot on the field, at a specified angle, up into the air as far
as the radiated signals w rsach. When the aireraft is headed toward the
runway as during a landing operation the action of the horizontal needle
is directional, that is, when the needle is sbove the center the airveraft
must be flown up to regain the center of the glide rath and vice versa,

d, I the associated transmitiing equipment fails to send out signals
or a feflure of the receiver occours, the mutomatic alarm circuit in the
recoiver will cause the horizontal needle to defleot up and remain up re-
gardless of the airoraft position., If the power supply to the receiver
faile the horisgontal needle will remain in the center of the meler face
regardlens of the aireraft position.
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3. COMMUNICATION EQUIPMENT.

a. GENERAL.—The communication equipment
comprises radio and interphone equipment arranged to
provide communication with ground stations and

- other airplanes, intraplane communication, and recep-
tion of range and marker beacon signals, In addition,
specialized equipment is provided for automatic radio
direction finding and recognition and identification of
friendly aircraft. Since the operation of this equip-
ment is of a specialized nature, detailed instructions
for its operation are not given here. Personnel unfa-
miliar with this specialized equipment should not at-
tempe its operation. Instruction books are stowed in
the forward cabin. The airplane’s radio call numbers
are located on the pilot’s and copilot’s instrument pan-
els, command radio set mounting, and on each side of
the vertical stabilizer.

b. LIAISON RADIO.
(1) TRANSMITTER.

(@) The liaison transmitter is mounted on the
forward cabin right-hand sidewall adjacent to the radio
operator’s table and is normally used for communica-
tion with ground stations. It can also be used for inter
communication between the crew members. The liai-
son transmitter has a frequency range of 200 to 500
kilocycles and 1500 to 12,500 kilocycles which is cov-
ered by three interchangeable tuning units. The two
inactive tuning units are stowed beneath the radio
operator’s table.

CAUTION
Transmitter operation at cabin altitudes above
15,000 feet is subject to flash-over with some

tuning units.

(b) A chart indicating the dial settings for the
desired frequencies is mounted on the front of each
tuning unit. The calibration of dial settings is close;
however, it is possible to tune the transmitter to the
exact frequency of an incoming signal in the receiver
by means of a monitor switch located in the radio com-
pass relay shield. With this switch in the "MONITOR"
position, the transmitter sidetone is cut off and the
receiver may be turned on and adjusted to receive the
desired frequency. The transmitter key adjacent to the
liaison receiver is depressed and the transmitter oscil-
lator dial adjusted to “zero beat” with the incoming
signal. The transmitrter is then adjusted for maximum
output and rechecked in the receiver.

(¢) A similar procedure is followed when ad-
justing the transmitter frequency and checking with
the frequency meter (SCR 211). The frequency meter
is stowed aft of the engineer’s control stand.

(d) When the monitor switch is in the "NOR-

Section V
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MAL" position the receiver will be silenced while the
transmitter is in operation, and the transmitter sidetone
signal will be present in the interphones.

(e) The transmitter may be modulated by either
the pilot's, copilot’s, or radio operator’s microphone,

IMPORTANT

When the transmitter is operating, the fila-
ment voltage meter must read 10 volts (cali-
bration mark on meter). The RF and modula-
tor filament voltages are checked separately
by a switch adjacent to the transmitter "ON-
OFF” switch on the transmitter face.

(2) RECEIVER.—The receiver controls are
mounted on its face. The "OFF-MVC-AVC” switch
turns on the receiver and in addition allows choice of
manual (MVC) or automatic (AVC) gain control. Tun-
ing is best accomplished with manual gain control.
After the signal has been tuned, the switch may be
positioned for automatic gain control, if desired. Re-
ception of "CW” signals should not be attempted with
automatic gain control. Frequency band selection is
accomplished by means of the band switch. Operation
of this switch also changes the tuning dial calibration
to correspond with the selected band frequencies.

(3) ANTENNA TUNING UNIT.—In order to
provide efficient antenna loading, an antenna tuning
unit is installed above the liaison transmitter.

(4) ANTENNAS.

(a) The liaison radio employs both a fixed and
trailing antenna installation. Either antenna may be
selected by means of the shielded antenna transfer
switch, mounted on the cabin bulkhead above the radio
operator's table.

(6) The fixed antenna installation utilizes the
right-hand wing skin as a radiator. The antenna lead
connection is made near the top of the No. 3 nacelle.

(c) The trailing antenna is 250 feet long and is
wound on a motor-driven reel through an insulated
fairlead, which may be extended angularly by a lever
on the leg of the radio operator’s table. The reel and
fairlead are mounted on the aft portion of the forward
bomb bay on the right-hand carwalk.

(5) TRAILING ANTENNA CONTROL. — The
antenna reel motor control box is mounted on the cabin
bulkhead above the radio operator’s table. The control
box contains an “IN-OFF-OUT” switch, a cable oper-
ated counter indicating the length of antenna paid out,
and an amber light to warn the radio operator if the
landing gear should be extended while the antenna is
not retracted. A small knob is provided to set the zero
of the antenna counter dial.
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RC 103 ANTENNA
ANTENNA
RECEIVER

LOOP ANTENNA

SENSE ANTENNA WHIP

DETONATOR SWITCH
INDICATOR LIGHT - DETONATOR CIRCUIT

DYNAMOTOR
AMPLIFIER

MODULATOR
ANTENNA RELAY

TRANSMITTER
RELAY JUNCTION SHIELD

ENGINEERS JACK BOX
ARR TRANSMITTER ANTENNA
CO-PILOTS VOICE RANGE FILTER (LIASON RADIO)
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DANGER

Do not make any adjustments within the com-
mand or liaison transmitters while the high
voltage supply is “ON".

Do not remove or replace tubes in any of the
radio equipment while the power supply is
“"ON". Do not remove covers from or replace
fuses in any of the dynamotors while they are
running.

¢. COMMAND RADIO SET (SCR 274N)

(1) GENERAL.—The command radio consists of
two transmitters, three receivers, and auxiliary equip-
ment. These are of short range and are primarily used
for airplane-to-airplane communication on the follow-
ing ranges: the transmitting frequency ranges are from
4000 to 5300 kilocycles and from 7000 to 9100 kilo-
cycles; the three receivers have ranges of 190 to 550
kilocycles, 3000 to 6000 kilocycles, and 6600 to 9100
kilocycles.

(2) TRANSMITTERS.,

(a) The two transmitters are mounted together
on a rack above the radio operator’s table and are con-
trolled by a control box mounted on the cabin side wall,
at the pilot's station.

(b) Each transmitter is supplied with a special
frequency-checking circuit. A plug-in crystal is used
for checking the transmitter frequency only and does
not control the transmitter frequency.

(¢) The transmitter control box contains

TRANSMITTER POWER, TRANSMITTER SELEC-
TOR, and TONE-CW-VOICE switches.

(d) The transmitter selector switch allows a
choice of operation with either transmitter. With the
emission selector switch in the "CW?" position, the
cransmitted signal will be unmodulated. In the
“TONE" position, the signal is almost 100 percent
modulated by a 1000-cycle note. The "VOICE" position
allows the microphone for any interphone jack box
(switched to the "COMMAND" position) to modulate
the transmitter. For long-range communication
through interference, the most effective operation is
CW with TONE and VOICE following in that order.

(e) In both the "CW"” and "TONE" position,
the transmitter is keyed by a built-in key located on
the top of the control box.

NOTE

Inasmuch as the transmitter dynamotor oper-
ates continuously while the selector is in the
"TONE"” or "CW" position, the selector
should be left in “VOICE"” to reduce power
drain and promote dynamotor life, unless con-
tinued Tone or CW transmission is antici-
pated.
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(3) RECEIVERS.—The receivers are mounted in
a rack aft of the command transmitters, and are con-
trolled by the receiver control box mounted on the
base of the pilot’s control stand. The receiver control
box is divided into three sections, each of which con-
trols a receiver by means of electrical and mechanical
connections. The receivers are turned on by means of a
CW.-OFF-MCW knob which in addition will (in the
"CW?" position) superimpose a tone on the continuous
wave (unmodulated) signals received. Voice and tone
modulated signals are received with the knob in the
"MCW?" position. Controls for adjustment of gain and
tuning are also provided.

(4) ANTENNA.—The radio antenna consists of
approximately one-half of the wire extending from an
insulator, at the radio operator’s station, to the top of
the vertical stabilizer. The antenna is coupled to the
receivers and transmitters by a transmit-receive transfer
relay mounted above the command transmitter.

d. RADIO COMPASS.

(1) GENERAL.—The radio compass (SCR-269-G)
consists in general of a receiver mounted in the upper
left portion of the forward bomb bay, two control
boxes, one mounted at the copilot’s and one at the radio
operator’s stations, a "CW-VOICE" switch, mounted
adjacent to the copilot’s control box, a relay switch to
transfer control from one control box to the other, an
automartic loop antenna located on the fuselage above
the bomb bay, a retractable whip antenna aft of the
forward upper turrer, and two direction indicators, one
mounted in the pilot’s instrument panel and one in the
radio operator’s table. The radio operator’s indicator
has a variation knob by which he may compensate for
magneric deviation and variation before obraining a
bearing. A spare whip antenna is mounted on the for-
ward side of the navigator’s cabinet.

(a) The radio compass receiver is supplied 400-
cycle 115-volt alternating current from the airplane’s
inverters, and has a frequency range of from 150 to
1750 kilocycles. The receiver may be operated on either
the loop antenna or the whip antenna, or both.

CAUTION

Do not exceed an indicated air speed in excess
of 240 miles per hour when the whip antenna
is installed.

(b) The radio compass may be operated from
either of the two control boxes but not from both at
the same time. The equipment is mechanically tuned
from the boxes. Electrical control for either box is es-
tablished by depressing the button marked "CON-
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CDLC=ST=3524
TELPORARY REVISION TO AN 01-20EJ-1l Revised 11-27-44

llodification Change 618-3M
AN/ART=13 Transmitter Installation

Section V, paragraph 3

Modification change 618~3Li installs the T47/ART=~13 transmitter in place
of the BC~375 transmitter in the SCR=-287 liaison set, The SCR=-2ll frequency
meter is removed. The AN/ART=13 transmitter installation is the same as the
Navy ACT Collins equipment,

A remote control box unit for the copilot to the AN/ART transmitter.
This control box, C-87/ART=13 or 23330 is mounted alongside the copilot's
interphone jack box on his right. The control box has an "OFF", "VOICE",
"CW" and "MCW" position., It also has full channel range, On the top is the .
key for "CW" and "MCW" use, On the bottom is a place to plug in his inter-
phone for ”VOiCE”. A red lamp on the control box lights when the control

box unit is turned on.
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LOOP DRIVE
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CONTROL
BUTTON

SPARE DIAL
LIGHTS

k— OPERATION SWITCH

Figure 81 — Radio Compass Control Box

TROL" in the lower right-hand corner of the box.
When control has been established a green light on the
box will come on. A tuning indicator is provided as
an aid to precise tuning. Also, controls are available
for manual loop control, receiver volume control, band
change, and mode of operation. This mode of opera-
tion switch has four positions, “OFF”, "COMP",
“"ANT"”, and “"LOOP".

(c) The "ANT" position is used when it is de-:

sired to receive aural signals, with the airplane’s whip
antenna, as when receiving radio 'range” signals. For
the best definition of these signals set the interphone
volume knob fully clockwise and adjust receiver vol-
ume (AUDIO) for minimum usable.

(d) If reception on "ANT" is difficult due to
precipitation static, "LOOP” reception may be em-
ployed with possibly better results. The loop antenna
should be rotated by means of the "LOOP L-R"” knob
for maximum signal.. For reception of radio range sig-
nals this will occur near 90-degree or 270-degree loop
bearings. Adjust volume as under “ANT" reception.

NOTE

Cone of silence indications with “LOOP”
operation are not always reliable. In some
cases an increase instead of decrease in signal
strength will be noted.
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(¢) The "LOOP” position may be used also in
the “aural-null” direction finding method. The “AU-
DIO” knob may be used to vary the width of the “null”
point. The tuning meter may be used as a visual null
indication, if desired. When determining direction
with this method, it must be remembered that it is
possible to obtain a null in a direction 180 degrees
from the direction of signal reception.

(f) The "COMP"” position is used for automatic
direction finding. When so positioned, both the whip
antenna and loop antenna are employed with the radio
compass indicators showing an unidirectional bearing
of the source of the radio signal received. This signal
may be heard in the operator’s headphones.

e. MARKER BEACON.

(1) The marker beacon receiver is located on the
left hand side in the tail gunner's compartment along
side of the ammunition can, and operates on ultra high
frequency (75 mc.) signals. Its purpose is to indicate
signals received from instrument landing markers, fan-
type and cone of silence markers, and other facilities
employing 75 mc. horizontally polarized radiation. The
antenna is located on the left hand side of the tail skid
and is coupled to the receiver by a coaxial transmission
line.

(2) As the airplane pass through the radiation
field (conical) of a marker beacon transmitter, the am-
ber indicator lamp in the pilot’s instrument panel will
flash in synchronism with the transmitter keying. Op-
eration of this equipment is automatic, the only re-
quirement being that the radio compass receiver must
be “ON"" to supply the power.

f. INTERPHONE.

(1) GENERAL.—The interphone system (RC 36)
provides communication between crew members at 11
stations throughout the airplane. In addition, the sys-
tem allows crew members limited use of the radio fa-
cilities. The interphone jack boxes are provided for
use by the following personnel: bombardier, pilot, co-
pilot, engineer, navigator, radio operator, top gunner,
side gunners (two), tail gunner and relief crew (one).

(2) JACK BOX.

(a) Each jack box contains microphone and ear-
phone jacks, a volume control knob, and a five-position
selector knob. The selector knob positions are labeled:
“COMP,” "LIAISON,” “COMMAND,” “INTER,"” and
“CALL"

(b) With the selector in the "COMP" position,
the output of the radio compass receiver may be heard.

(¢) With the selector on "LIAISON,” the output
of the liaison receiver and transmitter sidetone may be
heard. The liaison transmitter (VOICE operation) may
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be modulated at the pilot’s, copilot's, and radio opera-
tor’s stations only.

(d) With the selector on “COMMAND" the
command receiver output and transmitter sidetone may
be heard. The command transmitter (VOICE opera-
tion) may be modulated at any of the interphone sta-
tions.

(e) With the selector on “INTER”, communica-
tion is possible with all other interphone jack boxes
and their selectors similarly positioned.

(f) With the selector on “CALL” position, the
microphone output will override the radio outputs and
will be heard at all stations without regard to the posi-
tion of their selector switches. A spring is provided to
prevent the selector from being inadvertently left in
the “CALL” position.

(g) The volume control provides limited con-
trol over the outputs of the radio receivers only, no
control being exerted over the output of the interphone
amplifier.

(3) MICROPHONES.—T-30 throat microphones
are located at all stations. “Push-to-talk” microphone
switches are located on the aileron control wheels for
each pilot and in the sights for the gunners. All other
stations are provided with standard cord switches ex-
cept the engineer who is provided with a foot switch.

IMPORTANT

When using throat microphones, adjust the
“buttons” to rest snugly on each side of the
“Adam’s apple.” Speak distinctly and in a nor-
mal tone. Shouting will render speech unin-
telligible.

(4) AMPLIFIER. — The interphone amplifier is
automatic in operation and is located on the shelf aft
of the command radio receivers.

(5) DYNAMOTOR.—Amplifier plate voltage is
supplied by a small dynamotor mounted adjacent to the
amplifier. Inasmuch as there is no switch in either the
amplifier or dynamotor, they will operate whenever
the battery or generators are supplying power.

(6) FILTERS.—Filter switch boxes are mounted
on the pilot's and copilot’s oxygen panels. This filter
is used to separate the weather (voice) signals from the
range (1020-cycle tone) signals during their simultane-
ous transmission on the same frequency. The switch
allows reception of weather signals only, beacon signals
only, or both.

(7) ADAPTERS.—Headset adapters (MC-385-A or
MC-385-B) are provided adjacent to the filter boxes at
the pilots’ stations on all airplanes equipped with low
impendance head sets.
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g- IFF RADIO (SCR-695)

(1) Operation of this equipment is automatic. ON-
OFF switches are located on the top of the pilot’s in-
strument panel and in the IFF control box (BC-648).

(2) Two detonator switches are provided adjacent
to the pilot’s ON-OFF switch. Their purpose is to
destroy the equipment if it is found necessary to aban-
don the airplane, When both push buttons are de-
pressed together, a small charge is exploded in the re-
ceiver which is located below the radio operator’s table.
The explosion is confined within the receiver housing.
No injury to the personnel or structure is anticipated;
however, contact with the receiver should be avoided.

(3) An automatic detonator switch is provided ad-
jacent to the IFF control box, at the radio operator’s
station. This switch may be set to destroy the receiver
when subjected to severe shock, such as would be ex-
perienced in a crash. Operation of this switch should
not be relied upon; however, every effort should be
made to use the manual switch should the .iecessity
arise.

(4) The fixed stub antenna is mounted on the for-
ward bomb bay left-hand door.

NOTE

Regeneration adjustment of the IFF set must
be made on the ground prior to take-off, to
insure and correct operation of the equipment.

h. RADIO RECEIVING EQUIPMENT RC-103

(1) The air-borne RC-103 receiver is located on a
shelf in the enclosed section aft of the pilot’s seat, and
is designed to operate at six tuned frequencies of 108.3,
108.7, 109.1, 109.5, 109.9 and 110.3 megacycles. The
receiver case back end is recessed to accommodate the
dynamotor. Together, the unit functions as a mixer
stage in which the incoming radio frequency is hetero-
dyned with a frequency generated to produce the inter-
mediate frequency. When the receiver is tuned to the
field localizer transmitter, a 90- and 150-cycle modula-
tion will be audible in the head set while the indicator
located on the pilot’s instrument panel will reproduce
the signals visually. Unless the aircraft’s antenna is
exactly ON COURSE, the indicator needle will deflect
to either the blue or the yellow side of the dial. If the
indicator pointer is on the blue side of the indicator,
the airplane is shown to be in the 90-cycle modulate
blue area. Likewise, if the pointer is in the yellow area
(150-cycle modulation) the aircraft is on the yellow
side of the course. This is true regardless of the head-
ing of the airplane so other references will have to be
made to establish the correct heading when flying the
localizer. A remote control box is provided at the
pilot’s station for monitoring the receiver, for tuning
to any one of the six resonant frequencies, and for tun-
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ing the receiver on or off. The monitoring circuit in-
cludes a volume control for adjusting the audio signal
level in the operator’s head set.

(3) A horseshoe shaped RC-103 antenna is located
on the top of the fuselage above the wind center section.

i, OPERATING INSTRUCTIONS.
(1) RADIO NAVIGATION VARIABLES.

(a) When using radio equipment for naviga-
tional purposes, it must be remembered that although
the equipment may be operating satisfactorily, errone-
ous indications may be obtained as the result of the
following conditions:

1. Night effect or reflection of the radio wave
from the sky is always present. .It may be recognized
by a fluctuation in bearings or by signal fading. The
remedy is:

a. Increase altitude, thereby increasing the
strength of the direct wave.

b. Take an average of the fluctuations or
select a lower frequency station.

¢. Night effect is worst at sunrise and sun-
set. Night effect may be present on stations at 1750
kilocycles at distances greater than 20 miles; as the
frequency decreases, the distance increases, until, at
200 kilocycles the distance will be about 200 miles.
Satisfactory bearings, however, will obten be obtained
at much greater distances than stated above, and some-
times unsatisfactory bearings may be obtained at
shorter distances.

2. The presence of mountain ranges, rivers,
and the like will cause the patterns of the transmitter
to be uneven and somewhar scalloped. This will pro-
duce erroneous or fluctuating bearings or multiple on-
course signals which will sound exactly like the true
on-course signals except that they will usually be
bounded by identical quadrant letters. In some cases,
the multiple will be like the true course or even with
reversed signals.

3. The presence of a bend in a radio range
quadrant leg is due to the same topographical irregu-
larities which cause multiples.

4. When a radio wave travels through a cold
front, erroneous and fluctuating bearings may result to
a limited extent.

5. Station interference between two or more
stations on the same frequency may result in erroneous
indications. Clear channel stations are always prefer-
able. If clear channel stations cannot be used as a ref-
erence, a stable station widely separated by distance
from other stations on the same frequency is desirable.
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6. Where a radio range signal crosses an ir-
regularity in terrain, such as a deep canyon, there may
exist a false cone of silence. As the radio waves pass
over such an irregularity, some of the waves will be
reflected back from the far wall. The reflected waves
serve to cancel the direct waves when over the canyon,
and cause the signal to disappear momentarily. False
cones may change in character at different times of day.
Additional Heaviside reflection may obscure the false
cone at night. A true cone of silence produces a defi-
nite increase in volume just before entering and just
after leaving the cone. The quadrant signal to the
right after emerging from a true cone of silence is not
the same as that received before entering the cone.

7. For the best definition of A-N radio quad-
rant signals the interphone jack box "INCREASE
OUTPUT” control must be in a fully clockwise posi-
tion, and the head-set volume level should then be ad-
justed by means of the control box volume control in
accordance with the following considerations:

a. At extremely low volume levels which
are just above the threshold of audibility, the ear can-
not easily distinguish difference in the volume of the
"A" and "N signals. When flying on the edge of the
on-course it is very desirable to detect small differences
between the “A” and "N" signals. Consequently, the
volume level should be set high enough to give a loud
but not unpleasant signal.

b. Radio set SCR-274-N and radio compass
SCR-269 have delayed automatic gain and control pro-
vision incorporated in their design. This can be stated
as a feature providing for a fixed output level effective
only after a predetermined high level has been reached
through clockwise adjustment of the control box vol-
ume control. When the AVC feature is active, true
representation of “A" and "N" signal input is not pos-
sible, and errors may be introduced into radio range
navigation.

c. In view of the above considerations it
can be seen that the head-set volume level should be
adjusted to a minimum usable. This can be determined
by listening to a signal which is slightly off the “on-
course” zone and adjusting the head-set volume to give
the best audible ratio between signals.

d. It can be seen from the above discussion
of variables that the question of accuracy of radio navi-
gational equipment indications should, if possible, be
subjected to a check against navigation data obrained
by other means.

(2) PILOT'S AND COPILOT’S POSITION.

(a) GENERAL—OPERATION
INSTRUCTIONS.

1. If the airplane is not in flight, either an
external source of power or the auxiliary power plant
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Figure 82 — Pilot’s Radio Controls

must be used to supply power for operation of the com-
munication equipment. A standard three prong, ex-
ternal power receptacle is installed in aft wall of the
No. 2 nacelle wheel well on early airplanes and in the
nose wheel well on later airplanes, for plugging in the
power supply from a portable generator. When using
an external source of power, battery and ignition
switches must be in "OFF" position.

2. The auxiliary power plant is installed aft

" of the rear pressurized cabin on the left side. (See Fig.

ure 65.) To start auxiliary power plant:

a. Place throttle lever (Figure 47) in
"IDLE" position.

b. Place auxiliary power plant ignition
switch (Figure 47) "ON".

c. Place generator switch (Figure 47) in
"START” position.

d. As soon as the auxiliary power plant
starts firing place generator switch in "OFF” position.
When the power plant oil gage indicates operating
temperature, move throttle to "RUN" and generator
switch to "ON". If engine or engines are running turn
equalizer switch to "ON".

e. Place double throw "EMERGENCY"
ignition switches (Figure 105) and battery switch (Fig-
ure 12) "ON".

f. When operation of the radio compass is
desired, the AC inverter switch (Figure 12) must be
“"ON" to furnish the AC power necessary for the opera-
tion of the loop-drive components of the equipment.
When operation of the communications equipment is
completed turn off these switches and turn off auxiliary
power unit.
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Figure 83 — Copilot’s Radio Controls

3. PLUG HEAD SET into head-set discon-
nector cord jack. (See Figure 82.) (This cord extends

from filter switch box.) PLUG THE THROAT MIC-.

ROPHONE into microphone disconnector cord jack.
(See Figure 82.) (Cord must be plugged into the inter-
phone jack-box “MIC" jack as in figure 82.)

4. Set the interphone jack-box (Figure 82)
selector switch on the applicable position and turn the
“INCREASE OUTPUT" knob fully clockwise.

5. Set filter switch box (Figure 83) selector
switch on "BOTH". If rejection of radio range quad-
rant signals is desired, set on “VOICE". If reception of
radio range quadrant signals with rejection of voice
modulation is desired set on “"RANGE”".

(b) TO OPERATE INTERPHONE TYPE
RC-36.

1. The interphone amplifier is in operation
when an external power plant is being used or when
battery and ignition switches are on. (Audio outpurt of
the command receivers, compass receiver, and liaison
receiver can be heard over the interphone system with-
out the interphone amplifier being operative, but no
output over the interphone system when on either "IN-
TER" or "CALL” will be heard, unless the interphone
amplifier is energized.)

2. Hold the interphone jack-box selector
switch (Figure 82) in “CALL"” position, call desired
crew member, and release selector switch, allowing it
to return to "INTER”.

3. When the crew membr eanswers, inter-
communication may be carried on with the selector

switch on "INTER".
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Note

The interphone jack-box volume control pro-
vides limited control over the outpurts of all
positions except “"INTER" and "CALL".

4. On the aisle stand between the pilot and
copilot is located a phone call switch. (See Figure 11.)
In the aft pressurized compartments there is a call light
mounted by each interphone jack-box. By use of the
phone call switch the pilot can signal the crew mem-
bers in these compartments to listen on interphone.

(¢) ADJUSTMENT OF THROAT
MICROPHONE TYPE T-30

1. The throat microphone neck band length
should be adjusted to allow the microphone elements
to bear firmly but not tightly against the throat. For
best results the microphone elements should be equally
spaced beside the “Adam’s apple”. Do not allow
clothing to get between the microphone elements and
the skin of the wearer. Speak in a normal tone of voice.

(d) TO OPERATE COMMAND RADIO
SET—SCR-274-N.

1. RECEIVING COMPONENTS.

a. Set the three “A-B"” switches on the re-
ceiver control box (Figure 82) to "A"”. These switches
have no function in this installation on “B" position.

b. Select section of the receiver control box
covering the desired frequency band.

¢. Turn the "CW-OFF-MCW" switch to the
type of reception desired.

d. Turn tuning crank to desired station fre-
quency.

e. Set head-set volume to desired level by
adjusting the "INCREASE OUTPUT" knob.

Note
Two or more frequencies, each peculiar to one
receiver, may be monitored at one time by ap-
propriate adjustment of head-set volume
levels.
f. To turn off receiver throw “CW-OFF-
MCW" switch to "OFF".

2. TRANSMITTING COMPONENTS.

a. Monitor the frequency of the desired an-
swering station before transmission is effected.

b. Turn "TRANSPOWER” switch on
transmitter control box (Figure 82) “ON".

c. Set ﬁ-'equency selector switch to the de-
sired frequency as indicated on placard above switch.
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d. Set the “"TONE-CW-VOICE” switch to
the type of emission desired.

e. If "TONE” or "CW" emission is se-
lected, transmit with “PUSH-TO-TALK" switch on
the control wheel.

f. If "VOICE"” emission was selected, trans-
mit by pressing the "PUSH-TO-TALK" switch on the
control wheel and speaking slowly and distinctly in a
normal tone of voice.

g. If for any reason the hand microphone
type T-17 is used, make sure the protruding knurled
nut at “MIC” jack is rurned fully counterclockwise
and left in that position as long as T-17 remains in use.

h. During flight the "TRANSPOWER”
switch on the transmitter control box is usually kept
"ON" to keep the transmitter tube filaments warm
and ready for instant use. The emission selector switch
should always be kept on “VOICE” position except
when it is desired to transmit code, as in the "CW"
and "MCW?" positions the dynamotor is running con-
tinuously, resulting in dynamotor overheating and
consequent equipment failures. “In “VOICE"” position
the dynamotor runs only when the "PRESS-TO-TALK”
switch is closed.

i. In the event of interphone equipment
failure the audio frequency .section of the command
transmitter may be substituted for the regular inter-
phone amplifier. To make this connection the pilot
should place his command transmitter control box
channel selector switch in either No. 3" or No. "4"
positions. (See Figure 81). Set interphone jack-box
selector switches on "COMMAND™ and operate as if
selector switches were on "INTER".

Note
In this position it is not possible to establish
communication with ground station or any
aircraft. To resume normal command set
operation place channel selector switch back
in either No. “1"” or “2" position.

j- To turn off transmitter, throw "TRANS-
POWER" switch to “OFF",

(e) TO OPERATE RADIO COMPASS
SCR-269..

I. GENERAL.
a. This equipment provides for:

(1) Aural reception of modulated or un-
modulated radio frequency energy, using a nondirec-
tional antenna, when operating on the "ANT" posi-
tion of the selector switch.

(2) Aural reception (at a net gain of
snow static reduction and a loss of signal strength as

compared to operation on “ANT") of modulated or
unmodulated radio frequency energy, using a shielded
loop antenna, when operating on the “LOOP” position
of the selector switch.

(3) Aural null directional indications of
the arrival of modulated or unmodulated radio fre-
quency energy, using a loop antenna, when operating
on the "LOOP” position of the selector switch.

(5) Automatic bearing indications, with
regard to the longitudinal axis of the airplane, of the
direction of arrival of radio frequency energy and
simultaneous aural reception of modulated or unmod-
ulated radio frequency energy, when operating on the
“COMP" position of the selector switch.

b. When using the radio compass as a
homing device the indications are such that the air-
craft will ultimately arrive over the radio station an-
tenna regardless of probable drift due to cross-wind.
However, the flight path will be a curved line, and
coordination with ground fixes or landing field along
the route will be either difficult or impossible. Con-
sequently, it is often expedient to fly a straight-line
course by offsetting the aircraft’s heading to compen-
sate for wind drift. To do this, determine the wind
drift, either with a drift sight or by noting the change
in magnetic compass reading over a period of time,
while homing with the radio compass.

c. Complete the necessary operations in-
cluded in a, (2), (d), 2, a.

d. If airplane is not in flight, turn on in-
verter selector switch (engineer’s station) and when
operation of the radio set is completed, turn this
switch off.

e. This operating procedure may be per-
formed at either the copilot's or radio operator's
positions. To assume control at either position, the
selector switch (Figure 81) oneither radio compass
control box must be turmed to the type of operation
desired and the "CONTROL" button (Figure 81) must be
pressed until the group control indicator lamp(Figure
81) lignts. If the copilot desires toobtain a radio
fix, it will be desirable to have radio operator
compensate for magnetic deviation and variation and
take the bearing readings with the I-82-A compass
indicator mounted onthe radio operators table.

f. Dial lamps may be turned on and their
brilliance controlled by means of the "LIGHTS"” con-
trol on the compass control box. (See Figure 811)

g. Head-set volume may be regulated by
means of the "AUDIO"” control. (See Figure 81.)

h. Select station frequency with band se-
lector switch and tuning crank. Move tuning crank to
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CDMC=ST=3702 Rev. 5=22-45
TEMPCORARY REVISIONS TO A.N. 01~-20EJ=1

Modificetion Change No. 460-1 or 460-1M
SCR-718 Radio Altimeter Installation

Section V, paragraph 3

GENERAL. - Radio set SCR-718 is installed in the airplane, This set
consists of a receiver-transmitter BC-788-A, an indicator 1-152-A, and
two antenna assemblies,gy AT-4/ARN-1. The receiver is in the forward bomb
bay on the left hand side towards the aft. The indicator is installed
below the bombardier's table on the right hand side. There cre two
antennas, one under each wing between the inboard nacelles and the bodye.

Operating instructions are given in T.0. 08-10-159.
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CDMC-8T~3413 .
TEI'PORARY REVISINNS TO AN 0l1-20EJ-1
Revised 10-26-4/
Modification Change lio. 612-24
Radio Compass Relocation
Section V, paragraph 3
GENERAL.- The radio compass indisator and conirol are moved from the radio
operator's table to the navigetor's atation. They are mounted on a panel
on the navigator's left side wall, With this installation the oxygen eontrols
for the navigator are relocated above his window. This change gives the
navigator control and use of the radio compass, however the equipment and

its operation remain the pame.
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a position producing greatest clockwise indication of
tuning meter. The tuning meter (Figure 81) should
not be construed to be a distance indicator.

i. Provision is made for aural reception of
"CW" signals. Control of this feature is provided by
the "CW-VOICE” switch on the panel of the radio
compass receiver and by the remote “"CW-VOICE”
switch adjacent to the copilot’s compass control box.
With the “CW-VOICE” switch in “VOICE” position
. the compass and homing components of this equip-
ment will function properly while receiving “"CW”
signals, but aural identification of such signals will be
impossible unless the “"CW-VOICE” switch is set
on "CW",

2. To operate as a receiver only, using the
non-directional fixed sense antenna:

a. Set the selector switch (Figure 81 on
SANTE.

b. Set band band selector switch to desired
band and tune in desired station by means of tuning
crank, making final adjustment by referring to tuning
meter.

c. Regulate the head-set volume by adjust-
ing "AUDIO" control.

Note

If reception on "ANT" is noisy due to precipi-
tation static, commonly known as rain or snow
static, operate on shielded loop antenna. Pre-
cipitation static existing in air mass fronts
at different temperatures can sometimes be
avoided by crossing the front at right angles,
and then proceeding on the desired course,
instead of flying along the air mass front.

d. To turn off radio compass, turn selector
switch on compass control box to "OFF".

3. To operate as a receiver only, utilizing the
shielding provision of the loop antenna to reduce pre-
cipitation static noises:

a. Set the selector switch on "LOOP".
b. Tune in desired station.

c. Depress "LOOP L-R" knob (Figure 81)
on the radio compass control box and turn it to "L"” or
“R", rotating loop to obtain maximum signal strength
as indicated by head-set volume. Release "LOOP L-R”
knob and make final adjustment of loop position at
slow speed by turning the knob to "L" or "R"”. Chang-
ing course will affect signal strength and necessitate
readjustment of the loop position.

d. Regulate head-set volume with the

“AUDIO"” knob.

Section V
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Note

If the loop is in null (minimum signal) posi-
tion when flying on a radio range course, the
signal may fade in and out and possibly be
mistaken for a cone of silence. When oper-
ating on "LOOP”, cone of silence indications
from radio range stations employing loop-
type radiators (shown on radio facility chart)
are not reliable. The signal may increase in
volume to a strong surge when directly over
the station instead of indicating a silent zone.

e. To turn off radio compass, turn the se-
lector switch on compass control box to “OFF”,

4. To operate as an aural null homing device,
utilizing the directional characteristics of the loop an-
tenna:

a. Set the selector switch on “LOOP”.

b. Tune in desired (preferable clear chan-
nel) station.

c. If compass indicator pointer (Figure
100) mounted on pilot's instrument panel is not at
zero, depress the "LOOP L-R" knob and turn it to “L”
or “R" position until the pointer rests on zero. Final
adjustment of loop position can be made at slow speed
by releasing "LOOP L-R” knob and turning it to the
1 or R

d. Turn the YAUDIO" control fully clock-
wise and head airplane in proper direction, based upon
the null (point where a sharp minimum or loss of
signal is found) indicated in the head set. (The broad-
ness of the null depends on the strength of the signal.
Strong signals produce very sharp nulls, sometimes as
small as one-tenth of a degree). Vary "AUDIO” con-
trol until the null is of satisfactory width. The tuning
meter may be used as a visual null indicator.

Note

When determining direction of flight by this
method, it must be remembered that a 180-
degree ambiguity exists, in that the airplane
may be flying either directly TOWARD or
directly AWAY FROM the station. If the
direction of flight with regard to this ambi-
guity is not known and the radio compass is
inoperative on the “COMP" position, a stand-
ard orientation procedure will have to be ex-
ecuted before flying any great distance along
the null.

e. To turn off radio compass, turn selector
switch on compass control box to "OFF".

5. To operate as a homing compass, utilizing
the unidirectional characteristics of the radio compass
when operating with both the sense and loop antennae.
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a. Set the selector switch on "COMP".
b. Tune in desired station.

c. Apply rudder in direction shown by
radio compass indicator (Figure 100) until the pointer
centers on zero. This indication is unidirectional; as
long as pointer rests on zero the airplane is headed to-
ward the transmitting antenna of the radio station.

d. Regulate head-set volume by adjusting
"AUDIO” control.

e. Since a pronounced AVC action may be
present when operating the radio compass on “COMP”’,
aural indications received on this position should not
be used when homing on a radio range station.

f. To turn off radio compass, turn selector
switch on the compass control box to "OFF".

6. To operate as a direction finder for the
purpose of establish a fix. :

a. GENERAL.

(1) The usual method of establishing a
fix is by triangular plotting of three bearings obtained
on three radio stations. Prior to making fix determina-
tions, stations to be used should be located on a map,
tuned in, identified, and dial reading logged. This
avoids delay and error at the time of obtaining the fix.

(2) For best accuracy several bearings
should be taken in rapid succession thereby eliminating
error caused by the distance traveled berween bearing
observations. Bearings cannot be accurate unless the
aircraft is held on a steady heading.

(3) When close to a station, accurate
bearings cannot be taken with the aircraft in a steep
bank. This is especially applicable to reception of sig-
nals from instrument landing trucks.

(4) Only head-on bearings are entirely
dependable. If side bearings are taken, keep the wings
horizontal.

(5) Do not depend on two stations for a
fix of location; at least three station bearings should be
used. In general a set of stations with bearings spaced
at approximately equal intervals throughout 360 de-
grees will give best accuracy.

(6) In compensating for magnetic varia-
tion (declination), it must be remembered that the vari-
ation indicated on the geographic compass rose (print-
ed on the map) of the radio station on which the-bear-
ing is being taken is the figure normally used. The
magnetic variation of the locality over which the air-
plane is flying at the time the bearing is taken is not
generally known. However, if this figure is used, the
station compass rose variation figure should be ex-
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cluded. In obtaining bearing for plotting on radio di-
rection finding maps (D.F. maps), the variation should
be excluded from the computation, as the compass
roses on these charts are offset to compensate for mag-
netic variation.

b. AUTOMATIC VISUAL DIRECTION
FINDING.

(1) With the radio compass selector
switch on "COMP"”, tune the first station, previously
logged and identified, and record the reciprocal read-
ing of radio compass indicator pointer on pilot's instru-
ment panel, which is the station-to-airplane bearing.

(2) Rapidly repeat operation (1) to ob-
tain two additional station-to-airplane bearings.

(3) To the station-to-airplane bearing
obtained in (1) add the magnetic compass heading of
the airplane (referring to the compass correction card
attached to the magnetic compass in order to obtain a
true magnetic heading).

Note

If radio operator is taking the bearing, he
may compensate for the magnetic deviation
and variation on the 1-82-A indicator before
obtaining the bearing.

(4) Refer to the air navigation chart and
obtain the magnetic variation (declination) for the lo-
cality of the radio station involved in operation (1).

(5) If the magnetic variation for the lo-
cality is shown as easterly, add the indicared amount of
variation to the result of operation (3). If the variation
is shown as westerly, swbtract the indicated amount of
variation from the result of operation (3).

Note

When using direction finding (D. F.) maps,
omit operations (4) and (5) as the compass
roses surrounding the geographical locations
of the radio stations are offset to compensate
for magnetic variations.

(6) 1f the resultant sum of operation (5)
is larger than 360 degrees, subtract 360 degrees from
the result of operation (5) to obtain the correct station-
to-airplane bearing. Plot this result on the map. (See
Figure 84).

(7) With each of the two additional sta-
tion-to-airplane bearings obrtained in (2), repeat opera-
tions (3), (4), (5), and (6), using the bearings obtained
in operation (2) in each case.

(8) When the three bearings are plotted
on a map at the proper angle, indicated by the compass
roses, the lines should intersect. This point of inter-
section is the approximate location of the airplane at
time of observation. See figure 84).
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Figure 84 — Plotting Radio Compass Bearings to Obtain a Fix
c. AURAL NULL DIRECTION FINDING (5) Rapidly repeat operations (2), (3),
(1) Set the selector switch on.“LOOP”. and (4) in order to obtain two additional station-to-

s 2 airplane bearings.
(2) Tune in desired (preferable clear

channel) station. (6) To the station-to-airplane bearing
X L3 obtained in operation (4), add the magnetic compass
. 5.3) Turn IEUDIO control fully (::lgck- heading. of the airplane (referring to the compass cor-
ey depress “LOOP L-R" knob and turn it to "L” or rection card attached to the magnetic compass, in or-
R”, rotating loop in proper direction to null posi- der to obtain a true magnetic heading).
tion indicated by minimum head set signal volume or

tuning meter dip. Release “LOOP L-R” knob and (7) Refer to the air navigation chart and
make final adjust_ment of loop Position at slow speed obtain magnetic variation (declination) for IOCalit)' Of
by turning knob to “L” or “R”. - radio station involved in operation (4).

(4) Record the station-to-airplane bear- (8) If magnetic variation for locality is
ing indicated by reciprocal reading of radio compass shown as easterly, add indicated amount of variation
indicator pointer. to result of operation (6). If variation is shown as
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westerly, subtract indicated amount of variation from
result of operation (6).

Note
When using direction finding (D. F.) maps,
omit operations (7) and (8) as compass roses
surrounding the geographical locations of ra-
dio stations are offset to compensate for mag-
netic variations.

(9) If resultant sum of operation (8) is
larger than 360 degrees, subtract 360 degrees from re-
sult of operation (8) to obrain correct station-to-air-
plane bearing. Plot this result on map.

(10) With each of two additional sta-
tion-to-airplane bearings obrained in operation (3),
repeat operations (6), (7), (8), and (9), using bearings
obtained in operartion (5) in each case.

(I11) When the three bearings are plot-
ted on a map at the proper angle, indicated by com-
pass roses, lines should intersect. This point of in-
tersection is approximate location of airplane atr time
of observation. (See figure 84).

(12) Bearings obrained by aural - null
method are subject to 180 degrees ambiguity. Where
180 degrees ambiguity exists, the bearing lines plotted
on the map will indicate an airplane-to-station (rather
than a station-to-airplane) bearing and they will fail
to intersect. When it is clearly evident that 180 de-
grees ambiguity exists, the reciprocal bearing may be
plotted. In other cases of doubtful correctness, the
bearing may be retaken.

(13) To turn off radio compass, turn
selector switch on the compass control box to "OFF".

(f) TO OPERATE MARKER BEACON RE-
CEIVER RC-43.

1. Turn on radio compass which furnishes
power for marker beacon receiver.

2. When flying over an airway fan marker
or "Z" (cone of silence) marker (indicated on radio
facility chart) or an instrument landing marker, the
indicator lamp (figure 101) will light.

3. The interval during which the marker
beacon indicator lamp will be lit varies from a few
seconds to as long as several minutes, depending upon
the type of marker, as well as the altitude and speed
of the airplane. Cone of silence markers utilize non-
directional antenna arrays which cause equal indica-
tions for any direction of flight. Indications over cone
of silence markers last about 1 minute at 10,000 feet
altitude, when the speed of the airplane is 150 miles
per hour. '

4. When passing over a marker, the indica-
tion should be steady or flash regularly, following the
keying of the transmitter. Cone of silence markers
and Army instrument landing markers are not keyed.
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Fan type markers and C. A. A. instrument landing
markers are not identified by keying. The radio re-
ceiver may not follow the keying of the 100-wart fan
marker transmitters when the airplane is passing
through the strongest part of the beam ar low alti-
tudes. Turn off the radio compass to turn the marker
beacon receiver off.

(g) TOOPERATE RC-103-A RECEIVING
EQUIPMENT.—This equipment includes receiver BC-
733 for lateral guidance during blind landing opera-
tions, and receiver R89 ’ARN-5 for vertical guidance.
One indicator, one control box, and one antenna serve
both receivers. On the indicator, lateral guidance is
indicated by the vertical needle; vertical guidance is
indicated by rhe horizontal needle.

1. Turn on the ON-OFF switch on the con-
trol box about 20 minutes before runway approach to
warm up the receievrs. The ON-OFF switch is the
only control for the ARN-5 equipment.

2. Turn the frequency selector switch for
the RC-103 receiver to the desired position. Pur the
interphone jack box selector switch on COMMAND;
turn the volume control fully clockwise; adjust the
headset volume with the INCREASE VOLUME knob.

3. Observe the course indicator. If the hori-
zontal needle is above center when the airplane is
headed toward the runway, the airplane’s nose must
be raised to regain the center of the glide pacth. If
the vertical needle is to the left when the airplane is
headed toward the runway, the plane must go to the
left for correction.

4. If the receiver giving vertical guidance
fails or if the signals fail, the automatic alarm circuit
in the ARN-5 receiver will cause the horizontal needle
to deflect up and remain up; if the power supply to
the ARN-5 receiver fails, the horizontal needle wil:
remain in the center of the meter face regardless of
the position of the airplane.

5. When the airplane is directly in line with
the runway, the vertical needle will be centered. A
deviation of V4-scale to right or left of center is not o
great for a successful landing. Corrections in the di-
rection of the airplane should be made very slowly,
when the deviation of the vertical needle is grearer
than V4-scale, to avoid overshooting the localizer path.

(h) TO OPERATE LIAISON RADIO SCR-
287-A

1. GENERAL.—The liaison radio set can be
operated by the pilot and copilot only after operating
adjustments have been made by the radio operaror.

2. RECEIVING AND TRANSMITTING
COMPONENTS

a. Instruct the radio operator to make op-
erating adjustments of liaison receiver and transmit-
ter.
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M"odification Change No. A71H¥
Relocation of SCR 6€5 Radio

Swotlion V, paragraph 3
The SCR 6°5 redio is moved to 2 location under the floor on the right

hand sids of the airplane in the sighting compartment just aft of the bomb
beys. The radio is between stations 646 and 666 which are the first frares
aft of the pressure bulkhsad, The operation of this set is sutomstic.

The control switches are on the inboard side of the AN/APQ-13 rack. The
detonator box and inertia switoh are located on the floon"h muiatatjon 646,
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b. Set the interphone jack box on "LIAI-
SON" and receive and transmit by conventional use
of head set, "INCREASE OUTPUT" control (on inter-
phone jack box), and the microphone.

c. When comunication is finished, instruct
radio operator to turn off equipment and, if neces-
sary, to reel in trailing antenna.

(i) OPERATION OF IFF RADIO SET SCR-
595 OR SCR-695

1. OPERATING COMPONENTS

a. Turn "ON-OFF” switch on the IFF con-
trol box at the radio operator’s position or at the pi-
lot's position (figure 87) to "ON".

b. Set selector switch on control box to
numbered position designated by ractical orders.

c. If "EMERGENCY"” operation is desired,
place "EMERGENCY" switch (figure 87) to “"ON".

d. To turn off the radio set, turn the "ON-
OFF” switch to “"OFF”.

2. DESTRUCTOR COMPONENTS.—If nec-
essary to destroy the IFF radio setr, simultaneously
press two switch buttons (figure 87) on the destructor
switch.

Note
The above switch is paralleled by an auto-
matic inertia-type switch which is mechani-
cally energized by a crash landing.

(k) OPERATION OF PORT ABLE EMER-
GENCY RADIO TRANSMITTER SCR-
578-A .

1. GENERAL

a. A complete self-contained portable em-
ergency transmitter is provided for operation any-
where away from the airplane. Primarily designed
for use in a small boat or life raft, it may be placed
in operation anywhere. The unit is equipped with a
small parachute to permit dropping from airplane
in event of an emergency.

b. When operated, the transmitter emits
an “MCW"” signal and is pretuned to the international
distress frequency of 500 kilocycles. Automatic trans-
mission of a predetermined signal is provided. Any
searching party can home on the signal with the aid
of a radio compass.

c. No receiver is provided.

2. REMOVAL FROM AIRPLANE

a. If the airplane has made an emergency
landing on water, the emergency set should be re-
moved at the same time that the life raft is removed.
The set is waterproof and will float; cherefore, it is
not necessary to take any precautions in keeping the
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equipment out of the water. Be sure that it does not
float out of reach.

b. The emergency set may be dropped
from the airplane by use of the parachute attached.
The altitude of the airplane when dropping the equip-
ment should be between 300 and 500 feet. To drop
the equipment, the following steps should be ob-
served.

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

CAUTION
Do not attach static line to any part of one’s
body when throwing the equipment through
the opening.

3. OPERATION—Complete operating in-
structions are contained in one of the bags which con-
tain the equipment, Complete instructions for the
use of transmitter are also located on the transmitter.

(3) RADIO OPERATOR’S POSITION

(a) GENERAL—TO OPERATE COMMUNI-
CATIONS EQUIPMENT

1. Plug bhead-set into head-set disconnector
cord (cord must be plugged into the interphone jack
box (figure 80) PHONES jack). Plug throat micro-
phone, or hand microphone, if installed, into micro-
phone disconnecter cord jack (cord must be plugged
into the interphone jack box "MIC” jack). (See fig-
ure 80).

2. Set the interphone jack-box (figure 80)
selector switch on applicable position and turn IN-
CREASE OUTPUT KNOB fully clockwise. If listen-
ing to radio sets having operating controls at other
positions, head-set volume may be regulated with IN-
CREASE OUT-PUT knob.

3. See paragraph 7 (2) (b) for operation of
auxiliary power plant or external power.

(b) TO OPERATE INTERPHONE
1. Complete necessary operations included in
(3) (a), preceding.

2. Hold selector switch on the interphone
jack box in the “CALL” position, call desired crew
member and release selector switch, allowing it to re-
turn to “"INTER".

3. When the crew member answers, intra-
communication may be carried on with selector switch
on “INTER".

(¢) TO OPERATE COMMAND RADIO SET
SCR-274-N

1. This radio set may be operated from this
position only after operating adjustments have been
made by the pilot.
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2. Set the interphone jack box selector switch
on the “COMMAND" position and receive and trans-
mit by conventional use of the head set and the micro-
phone.

(d) TO OPERATE RADIO COMPASS.—SCR-
269-G. The radio compass may be operated by the
radio operator or the copilot. At the radio operator’s
position there is a control box (figure 80) and an azi-
muth scale indicator (figure 80) which may be cor-
rected for deviation and variation prior to obrtaining
a bearing. The instructions under paragraph i, (2),
(e) apply to operation of the radio compass from the
radio operator’s position. :

(¢) TO OPERATE LIAISON RADIO SET—
SCR-287-
. 1. GENERAL
a. Only those instructions necessary to en-
able crew members, other than the radio operator to
operate this set in case of nonavailability of abbre-
viated instructions, referred to in the following para-
graph, have been included herein. It is assumed that
considerably more extensive knowledge of the use of
the equipment, can be attained by the radio operator.

b. It is recommended that these instruc-
tions be supplemented by abbreviated instructions and
a chart showing all transmitter and antenna loading
unit dial and switch settings for each frequency nor-
mally used. Dial and switch settings listed should be
applicable to a given installation in a given airplane
and should be based upon flight operating tests.
These abbreviated instructions should be available to
crew members who may be required to operate the
equipment.

2. RECEIVING COMPONENTS

a. RADIO RECEIVER, BC-348-( ).
(1) Plug in head set and microphone.

(2) Turn "OFF-AVC-MVC"” switch on
the liaison receiver (figure 80) to the “MVC" position.

(3) Turn the "CW-OSC" "ON-OFF"
switch to “"ON".

(4) Turn "BEAT FREQ" control so ar-
row on knob is pointing upward.

(5) Turn “"CRYSTAL OUT-IN" switch
o "OUT".

(6) Turn “DIAL LIGHTS" control
clockwise.

(7) Turn "INCREASE VOL” control
clockwise until a sufficiently strong background is
heard.

(8) Turn "BAND SWITCH"” to band
covering 500 kilocycles, indicated on the frequency
dial above the switch.

(9) Tune receiver to signal nearest to
500 kilocycles by means of the tuning crank.
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(10) Tune the “"ANT ALIGN" control
for maximum signal indicated by head-set volume.

Note
In absence of signal the proper adjustment
can be judged by the loudness of the back-
ground noise.
(11) To receive a modulated signal, turn
“CW-OS8C" switch to "OFF".

(12) Tune in desired signal by means
of band change switch, tuning crank, and volume con-
trol. :

(13) If a CW signal is being received,
signal pitch may be adjusted by "BEAT FREQ™ con-
trol.

(14) Automatic volume control may be
employed afrer signal is tuned in by turning the
“"AVC-OFF-MVC" switch to "AVC”,

(15) If noise and interfering signal re-
duction is desired, turn the "CRYSTAL OUT-IN"
switch to the “IN" position and make any tuning ad-
justments necessary.

(16) Auxiliary head-set jacks marked
“TEL" are provided on the face of the receiver.

(17) To turn off the receiver, turn the
“AVC-OFF-MVC" switch to the "OFF" position.

3. TRANSMITTING COMPONENTS.
a. GENERAL

(1) The transmitter may be expected to
give satisfactory service on “"CW™ as long as cabin al-
titude is less than 27,000 feet. On "TONE" and
“VOICE", however, insulation bregk-down may be ex-
perienced with transmitter tuning unit TU-9-( )
(7700-10,000 kilocycles) above a cabin altitude of 19,-
000 feer. These altitude limitations may be exceeded
slightly by care in tuning and by carefully guarding
against accumulation of dust and other foreign mat-
ter in the equipment. Complete assurance of effective
operation between 6200 and 10,000 kilocycles at cabin
altitudes between 19,000 and 27,000 feet may be had
on "CW" alone.

(2) Inasmuch as operation of the liaison
transmitter on frequencies below 800 kilocycles in-
volves tuning instruction for the antenna tuning unit
figure (80), the tuning instructions for the transmit-
ter are given under two sections, viz: for frequencies
above 800 kilocycles and for frequencies below 800
kilocycles.

b. To operate liaison transmitter on fre-
quencies above 800 kilocycles. :

(1) Monitor the desired frequency on
the receiver before effecting transmission.

(2).Insert the transmitter tuning unit
covering the desired frequency in the transmitter,
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Modification Change Noe 787-4M
Elimination of BC-453 Receiver and All Components

—
: Section V, paragraph 3
“ The BC-453A Command Receiver and its equipment are not installed
in this airplane. The BC-348 radio is wired to all the jackboies
including the pilot's and the copilot'se
The "LIAISON" position on the interphone jack box is now open
for two types of operations which are as follows:

l. The BC-348 Liaison reciever which is heard at
all stations.

2. The AN/ART=13 Collins transmitter which is only
operated from the pilot's copilot's and radio
operator's stations,.

Fify Three Linison transmitter charts have been added as follows:
| 1, One under the pilot's windcw forward of the oxygen
ponel,

2. One under the copilot's wirdow forward of the oxygen
panel,

3« One to the right of the radio operator and above his
oxygen flowmeter indicator,

o
—
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(See Figure 80). Two tuning units (Figure 80) are
mounted under the operator's table and four are
mounted on the left side adjacent to the top turret
in rear pressurized compartment,

(3) Set the "BAND CHANGE
SWITCH" (A) on the position indicated on the "Cal-
ibration Chart” on the face of the tuning unit in-
stalled.

(4) Set the "M. O. TUNING” control
(B) on the dial calibration (last two figures indicated
on the vernier) corresonding to the desired frequency
and the Calibration Chart. If the frequency falls be-
tween listed frequencies on Calibration Chart, see par-
agraph 3. f. for interpolation instructions.

(5) Set the "P. A. TUNING" control
(C) on the dial calibration corresponding to the de-
sired frequency and the Calibration Chart.

(6) Set the "ANT. COUPLING
SWITCH” (D) on position "2".

(7) Set the "ANT. IND. TUNING”
control (M) on "ZERO".

(8) Set the "ANT. CIRCUIT SWITCH"
(N) on “27.

(9).8et the "ANT. CAP. TUNING"
control (0) on "50".

(10) Set the "ANT. IND. SWITCH”
(P) on "1".

.(11)._Set the variometer switch "E" on
the antenna tuning unit (Figure 80) on position 1",

(12) Disconnect the antenna from the
transmitter by throwing the antenna transfer switch
(Figure 80) to an "OPEN" position.

(13) Set the "TONECW-VOICE"
switch on "CW",

(14) Set the "CW FIL-MOD. FIL.”
switch on “"CW FIL.”

(15) If the airplane is in flight, request
pilot’s permission to reel out antenna.

Note
The trailing antenna must be in before land-
ing, when flying in formation, or when not
in use.

(16) To reel out antenna, place trail-
ing antenna fair-lead control lever (Figure 80) in
“"OUT"” position and antenna transfer switch in trail-
ing antenna position.

Note
If the trailing wire antenna control box (Fig-
ure 80) indicator does not read “000”, adjust
by means of the reset knob on left side of
control box.
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(17) Turn the “"OFF-IN-OUT” switch
on antenna reel control box to the "OUT" position
and reel out an appropriate number of turns based
upon the following rable. One turn, indicated on the
meter, equals approximately one foort.

RECOMMENDED ANTENNA LENGTHS:
4 Wave Lengths 34 Wave Lengths

Kilocycle (Feet) (Feet)
2000 123
3000 82
4000 62
5000 49 147
6000 41 123
7000 35 105
8000 31 93
9000 27 81
10000 24 73

For frequencies below 800 kilocycles, use full length
of trailing antenna.

(18) Turn the "ON-OFF" switch to
“ON". Note filament voltage indicated on “FIL.
VOLTAGE"” meter. The pointer should fall on the
red line. If not, remove the rube shield (upper front
panel) and make sure the "24-28.5-VOLT" switch is
in the appropriate position (if operating equipment
from a battery cart as an external source of power, use
the "24-VOLT position; if the auxiliary power plant,
or external power plant, or the engines are running
and delivering rated generator voltage output, use the
“28.5-VOLT"” position which is the normal terminal
voltage of a battery under charge). Check to see
that the "A-C—DC" swirtch in the tube compartment
is in the "DC" position.

NOTE

Do not change tubes or make adjustments in-
side the transmitter with the test key, the
microphone switch, or the hand key de-
pressed. Do not operate any equipment with
the tube shield removed.

(19) Press the "TEST KEY" on the face
of the transmitter and tune the "P. A. TUNING” con-
trol "C" to obtain the minimum value of plate cur-
rent, indicated on the "TOTAL PL. CURRENT" me-
ter.

NOTE

If the minimum total plate current exceeds
100 milliamperes with the antenna circuit
open, the transmitter should not be operated
until the defect is corrected by maintenance
personnel. Always release the “TEST KEY™
while changing switch positions. When tun-
ing, avoid pressing the test key any more
than necessary.
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(20) Place antenna transfer switch in
trailing antenna position.

(21) Rotate "ANT. IND. TUNING”
control “M” to obtain the maximum value of total

plate current.

NOTE

Resonance will also be indicated in a second-
ary sense by the maximum value of antenna
current indicated on the "ANT. CURRENT"”
meter. If no deflection of the plate current
meter pointer is indicated or if the maximum
plate current is less than 210-220 milliam-
peres, increase the "ANT., COUPLING
SWITCH" "D"” and repeat this tuning opera-
tion if necessary.

(22) It may be necessary to change the
position of the “"ANT. CAP. TUNING" control "O”
or the'length of the antenna and repeat operation (21)
before a satisfactory plate loading of 210 to 220 mil-
liamperes is obtained.

(23) The final tuning operation is to
move “P. A. TUNING" control "C” to determine if
a decrease in plate current, indicated on the total plate
current meter, can be produced. If the movement of
control "C” which produces the lowest value of plate
current exceeds 2 to 3 dial divisions, or if the decrease
in plate current exceeds 5 to 10 milliamperes, antenna
coupling or antenna tuning adjustments are in error
and operation (19) to (23) inclusive should be re-
peated.

(24) Transmit with the hand key. (See
figure 80).

(25) To transmit tone or voice modu-
lated signals, turn the “TONE-CW-VOICE” switch to
the applicable position and transmit with the hand
key or microphone.

(26) Each time the frequency is changed
the transmitter must be returned accordingly, as out-
lined in the preceding paragraph.

c. TO OPERATE LIAISON TRANSMIT-
TER ON FREQUENCIES BELOW 800
KILOCYCLES.

(1) Reel out all the trailing antenna
wire and complete operations included in the preced-
ing operating instructions for the laison transmitter,
except that in operations (6) and (8) position “4”
should be substituted for position “2".

(2) If it is impossible to resonate the an-
tenna, set the "ANT. IND. SWITCH"” “P” on posi-
tions 2", 37, “4”, and “5" successively, attempting
to resonate the antenna on each position by use of the
“ANT. IND. TUNING” control “M".
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(3) If operation (2) preceding, does not
permit resonating the antenna, set the "ANT. IND.
TUNING” control “M” and the "ANT. IND.
SWITCH” “P" on their maximum positions, set the
antenna tuning ‘unit selector switch "E” on positions
27, 37, 4", and 5" successively, and attempt to
resonate the antenna by tuning with the "ANT. VAR-
IOMETER" switch “F”, on antenna tuning unit, on
each position.

(4) Make sure in the preceding opera-
tions that sufficient antenna coupling is used and that
the plate loading does not exceed 220 milliamperes.

(5) Transmission on “"CW" may be ef-
fected by use of the hand key, or transmission of tone
or voice modulated signals may be accomplished as
heretofore norted.

(6) To turn off the transmitter turn the
"“"ON-OFF” switch to "OFF".

Note
The maximum specified continuous running
time for the transmitter dynamortor is 30 min-
utes. Always reel in the trailing antenna
when communications are completed.

d. OPERATION OF LIAISON TRANS-
MITTER MONITOR SWITCH.

(1) The liaison monitor switch is lo-
cated in the radio compass relay shield. This switch
is used to enable the operator to quickly tune the
transmitter to coincide with the frequency of any de-
sired answering station.

(a) Roughly tune the transmitter to
the desired frequency.

(b) Put the monitor switch in the
“MONITOR” position,

(2) Listen to desired frequency on liai-
son receiver and adjust transmitter “M. O. TUNING”
control until the transmitter sidetone beats against the
desired station signal. The resulting “beat note” will
indicate arrival at the proper setting of the transmitter
“M. O, TUNING" control.

(3) Put the monitor switch in the
“NORMAL” position for regular operation of the liai-
son transmitter. :

a. It is important that the radio operator
be able to tune to a given frequency quickly. There-
fore the Calibration Chart on the front of the trans-
mitter should be accurate. If a check with the fre-
quency meter shows that the M. O. setting does not
coincide with that of the Calibration Chart, check the
calibration accuracy observing the following steps:

(1) Set transmitter tuning controls to
positions appropriate for CW operation on 11,800
kilocycles.
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CAUTION
M. O. control "B"” must be set in accordance
with the Calibration Chart and locked.

(2) Disconnect transmitter antenna.

(3) Place filament voltage switch in tube
compartment in appropriate position.

(4) Place frequency meter in proximity
of transmitter. (The frequency meter is located at aft
end of forward pressurized compartment, on right
side, lashed to the floor in a horizontal position. The
unit is easily removed for use by unbuckling a single
strap.

(5) Place frequency meter in operation
and turn on transmitter by throwing "OFF-ON"
switch to "ON". (Do not apply transmitcter plate
voltage).

(6) Tune transmitter with transmicter
antenna disconnected.

(7) Set frequency meter on 11,800 kilo-
cycles in accordance with the operating instructions
and calibration chart furnished with the frequency
meter.

(8) Open the calibration reset port loc-
ated on the front panel between the TEST KEY and
“"TONE-CW-VOICE” switch, insert a screw driver and
rotate the calibartion screw until the transmitter fre-
quency coincides with that of the frequency meter.
Obtain minimum PLATE CURRENT and adjust cali-
bration if necessary until transmitter frequency is set
with that of the frequency meter while the PLATE
CURRENT meter reading is at minimum value.

(9) Close the calibration reset port. The
transmitter is now properly calibrated for any of its
tuning unirs.

(10) Tune transmitter as instructed.

f. To obtain dial settings for frequencies
falling within the limits of those shown on the Cali-

‘bration Chart, but not specifically shown thereon, in-

terpolation of dial settings is necessary. (See figure
85).

(1) Desired operating frequency is 2589
kilocycles.

2) Dial secting “B” (figure 85) for near-
est listed higher frequency—2600 kilocycles—is 1289.

(3) Dial setting “B" (figure 85) for near-
est listed lower frequency—2500 kilocycles—is 1035.

(4) Frequency and dial setting variation
—100—254.

(5) Dial variation per kilocycle—2.54.

(6) Interpolation multiplier — 2589—
2500 = 89.
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(7) Interpolation product (dial units)=—=
2.54 x 89 = 226.

(8) Interpolated dial setting 1035 + 226
= 12610

(9) Set "B” to 2589 by rotating units
dial (figure 85) until a reading of 12 is obtained on the
hundreds scale (figure 10) and a reading of 61 is ob-
tained on units scale (figure 85).

(f) OPERATION OF FREQUENCY METER
SET SCR-211-( )

1. GENERAL.
Inexperienced personnel should not attempt
checking frequency of BC-375-( ) trans-
mitter.

a. Secure an antenna, preferably a rigid
wire not over two to three feet long, to the antenna
terminal on top of the frequency merter cabinet. (Flex-
ible insulated wire may be used).

b. Plug head set in the phones jack (figure
86); turn the power switch (figure 86) to “"CRYS-
TAL” position. (Head-set extension cord must be
plugged in to complete d-c power circuit to vacuum
tubes). Allow vacuum tube filaments to warm for at
least 10 minutes or longer, if necessary as indicated by
the drifting of the beat note.

Note
Some frequency meters have a power “OFF-
ON" switch and a "CRYSTAL “OFF-ON"
switch.

c. From high or low frequency indices on
front and rear covers of calibration book (figure 86)
determine in which band desired frequency is located
and set "FREQ BAND" selector switch (figure 86) to
correspond.

d. Locate, in the calibration book, the het-
erodyne oscillator calibration for frequency desired.
At bottom of the page will be found the crystal check
point (in red) (figure 86), together with the hetero-
dyne tuning dial setting (figure 86).

e. To set heterodyne tuning control to any
desired crystal check point, rotate tuning control un-
til the following readings are observed: (Using 5700
kilocycles as an example for this frequency, the crys-
tal check point is 2070.5),

(1) The "DIAL HUNDREDS" scale (fig-
ure 86) should read 20",

(2) The ."DIAL UNITS” scale (figure
86) should read “70".
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(3) The fraction ".5” will be indicated
when the fifth outer vernier marking (counterclock-
wise from the heterodyne control arrow) coincides
with the fifth mark past 70 on the rotating inner scale
(Figure 86). (There are 10 vernier markings, each
representing one-tenth of a unit.) When the above
readings are accomplished, lock the tuning dial.

f. A beat note will probably be heard, as
complete absence of beat note can result only from
three possible causes: that is, when heterodyne oscil-
lator is exactly on calibration; when it is so far off
calibration that bear frequency is above audibility; and
when equipment is defective. First two conditions
may be determined by rotating “CORRECTOR" dial
to where beats become audible. If third condition is
the cause, check battery voltages under load. (Fila-
ment voltage: 5.4 to 6.0, plate voltage 1215 to 135.)
Adjust heterodyne oscillator frequency by rotation of
“CORRECTOR" dial (Figure 86) until a zero beat is
reached.

2. TRANSMITTER ADJUSTMENTS.

a. The method of adjusting transmitter
BC-375-( ) to a frequency consists of zero-beating
the transmitter frequency with the proper heterodyne
oscillator frequency, effecting the comparison by
means of a head set plugged into the "PHONES" jack
on the front panel of the frequency meter. The
“"CRYSTAL" switch should be in the "CHECK” po-
sition during the process. (“OFF" position on me-
ters having a crystal “OFF-ON" switch).

'b. Specifically, the procedure for adjusting
the BC-375-( ) transmitter to a desired frequency
is as follows:

(1) Correct the frequency meter hetero-
dyne oscillator to calibration at the crystal check point
nearest the desired frequency, as explained under (f)
1, e., preceding.

(2) Turn the “"CRYSTAL" switch to

“CHECK". :
(3) Turn the frequency meter tuning
control to the dial setting of the desired frequency, as
given in the calibration book attached to the merter.
Do not disturb the "CORRECTOR™ control adjust-
ment obtained in (f) I. f., preceding.

(4) Disconnéct the transmitter antenna.

(5) Obtain minimum reading on “TO-
TAL PLATE" current meter.

(6) Press "TEST KEY" on transmitter
and vary "M. O.” control "B” until a zero beat is heard
in the frequency meter head set. Simultaneously ob-
tain minimum dip on “TOTAL PLATE CURRENT"
meter and zero-beat note on frequency meter. Lock
M. O. control “B".

(7) Turn off frequency meter and re-
move head-set cord from plug jack.
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(8) Connect transmitter antenna and
resonate the antenna quickly to avoid unnecessary
station interference.

3. RECEIVER ADJUSTMENTS.

a. The method of adjusting a receiver to a
desired frequency consists of tuning the receiver to the
proper heterodyne oscillator output frequency, and ef-
fecting the comparison by means of a pair of head-
phones connected to the receiver outpur circuit.

(1) Correct the heterodyne oscillator to
calibration at the crystal check point nearest the de-
sired frequency as explained under "OPERATION".

(2) Turn the "CRYSTAL"” switch to

“CHECK" and change over to another head set con-
nected to the receiver outpur jack.

Note
If CD-196 or CD-307 extension cord is used in
frequency meter, the head set may be discon-
nected and used in receiver position since the
plug operates the power switch, the head set
not being required.

(3) Turn the frequency meter tuning
control to the dial setting of the desired frequency,
as given in the calibration book and lock the dial. Do
not disturb the “"CORRECTOR” adjustment as made
in paragraph 1.

(4) Adjust the receiver for “"CW" re-
ception as outlined in preceding operating instructions
for the particular receiver to be checked.

(5) With the frequency meter antenna
loosely coupled to the receiver antenna lead, vary the
receiver tuning control in the vicinity of the desired
frequency, listening for the output of the frequency
meter. Signal source may be positively identified by
tapping frequency meter antenna with finger and lis-
tening for resulting interruption.)

(6) Turn off frequency meter and re-
move head set from PHONE jack.
(g) OPERATION OF IFF RADIO SET SCR-
695.
1. OPERATING COMPONENTS.

a. Turn on the local “ON-OFF” switch on
the IFF control box. (See Figure 87.)

b. Set the selector switch on the control
box to the numbered position designated by ractical
orders.

c. If emergency operation is desired, pluce
the "EMERGENCY" switch on the control box to the
"ON" position.

d. To turn off the radio set, turn the local
"ON-OFF" switch to the "OFF"” position.
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Figure 86 — Frequency Meter BC-221-B
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|FF_DESTRUCTOR

Figure 87 — IFF Control Switches Above
Pilot’s Instrument Panel

2. DESTRUCTOR COMPONENTS.

a. The switch controlling the destructor
(detonator) unit installed in the IFF chasis is located
at the pilot’s and copilot’s position.

b. To destroy the IFF radio set, if it be-
comes necessary to do so, raise the hinged cover of
the destructor switch and simultaneously press the two
switch buttons on the destructor switch.

4. ICE ELIMINATING EQUIPMENT.

a. PROPELLOR ANTI-ICER SYSTEM.—An anti-
icing fluid may be pumped to a slinger ring at each
propellor from where it is directed to the propellor
leading edges. A toggle switch on the engineer’s
switch panel energizes two electric moto.-driven
pumps, which direct fluid to the slinger rings at the
rate of 2 to 5 gallons per hour. The rate of flow may
be controlled by two rheostats located on the lower
right-hand side of the engineer's control stand; each
rheostat controlling a pump.

b. WINDOW DEFROSTER SYSTEM.—The win-
dows of the forward pressurized compartment are de-
frosted by warm air from the heating system. The
defrosting system is controlled by the pilot and co-
pilot. The pilot’s control rod is on his left side near
his left rudder pedal and controls window defrosting
on the left side of the compartment plus the bombar-
dier’s window. The copilot’s control rod is on his
right side near his right rudder pedal and controls
window defrosting on the right side. Two defroster
blowers supply warm air to the three sighting domes
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in the rear pressurized compartment and controlled by
means of a double pole toggle switch in the rear pres-
surized compartment fuse shield.

¢. PITOT TUBE HEATERS.—The pitot tube heat-
ers are located in the nose of the tube and are con-
trolled by a relay actuated by a switch on the engine-
er's switch panel.

d. SURFACE DE-ICER SYSTEM.

(1) A conventional air inflation boot system is
used to de-ice the leading edges of wings and empen-
nage. Alternate pulses of vacuum and pressure are
supplied from the engine-driven vacuum pumps
through solenoid-operated distributing valves. The
vacuum gage on the pilot's instrument panel has a
normal indication of 4 to 6 inches Hg, while the de-
icing pressure gauge on the engineer’s instrument pan-
el has a normal indication of from 7 to 10 pounds per
square inch.

(2) A toggle switch on the engineer’s switch pan-
el provides control over the de-icing system. Either
inboard engine vacuum pump may be selected to pro-
vide vacuum for the instruments and de-icer boots, by
means of a lever on the engineer’s control stand.

(3) In the event of a boot rupture, the entire de-
icing, system may be shut off by closing the emergency
vacuum shut-off valve mounted on the navigaror’s fil-
ing cabinet. This does not affect proper functioning
of the vacuum instruments.

(4) When the de-icer system is not in operation,
vacuum pump suction prevents the negative air pres-
sure from raising the de-icer boots.

‘Figure 88 — Propeller Slinger Ring
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5. ARMAMENT.
a. GUNNERY EQUIPMENT

(1) GENERAL—Five remotely controlled power-
operated gun turrets are provided in this airplane.

(a) UPPER REAR TURRET.

Location ........................Station 728.

Armament .............Two .50-clbr.
machine guns.

Lower limit of fire....... Horizontal

(b) UPPER FORWARD TURRET.

LOCREION: ...z catation 171

Armament ... Two .50-calbr.
machine guns.

Lower limit of fire........ 5 degrees below

horizontal.

fc) LOWER REAR TURRET,
LOCRION ot it Station 945.
Armament ... Two .50-calbr
machine guns.
5 degrees above
Upper limit of fire..... horizontal.

(d) LOWER FORWARD TURRET.
Location ... .Station 192,
Armament .............Two .50-calbr
machine guns,
Upper limit of fire....5 degrees above

horizontal.
(e) TAIL TURRET.
LOCHtIon «_ \.o5/ 0, i Extreme aft portion
of the airplane.
Armament ... U St Two .50-caliber machine
guns and one 20-mm
cannon.

Rear limits of fire.... .30 degree angle above
and below horizontal
center line and 30 de-
grees right and left
of vertical center
line. Within these
limits a pyrmid-shaped
area of fire is formed.

* Note

Late B-29 airplanes mount a four
gun upper forward turret.
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(2) DESCRIPTION.

(a) UPPER TURRETS.—The upper turrets
have provisions for ammunition boxes with a capac-
ity of 1000 rounds per gun.

(b) LOWER TURRETS.—The lower turrets
have provisions for ammunition boxes with a capacity
of 1000 rounds per gun.

(c) TAIL TURRET.—The tail turret has pro-
visions for ammunition boxes with a capacity of 1000
rounds for each of the two .50-caliber guns and 125
rounds for the 20-mm cannon.

(d) SIGHTS.

1. A pedestal type sight is provided at each
of the following stations: bombardier's station, left-
hand gunner’s station, right-hand gunner’s station and
tail gunner’s station. A sight on a ring mount is pro-
vided for the upper eunner

Figure 90 — Top Gunner’s Sight

2. These sights control the horizontal and
vertical movements of the turrets by means of electri-
cal circuits. When the target is completely enclosed
within a reflected circle of light, the guns are in range.
The diameter of this circle is varied by adjusting the
range finder control.

F

Figure 91 — Side Gunner’s Sight
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Figure 92 — Bombardier’s Gun Sight

3. On the pedestal sights the gunner may po-
sition the sight by use of the control knobs. A thumb
controlled trigger is found slightly above each of the
two control knobs on each sight and all guns under
control are fired simultaneously by either one or both
of these triggers. An action switch at the left-hand
control knob must be kept closed to retain control of
the turrets being operated. The upper, or ringsight
is controlled by a pair of handgrips; the left grip ro-
tates for range control, while the right grip contains
the action switch and the trigger. The sight and seat
have unlimited azimuth travel.

4. All sights are stowed by means of the
azimuth and elevation locks provided. Push in to
lock, or pull out to release.

(e) CONTROL AND SWITCH BOXES.

1. TOP GUNNER.—Control over either or
both of the upper turrets is provided for by a switch
box located aft of the gun sight at station 706.
Switches contained in this box turn on the power and
operate the camera computer, and guns; however, pri-
mary control of the upper forward turret is by the
bombardier’s sight.

2. SIDE GUNNERS. — Through switches
provided at their stations, the side gunners have pri-
mary control of the lower rear .turret and secondary
control of the lower front turret and tail turret. Only
one sight can be in control of a given turret at any
one time.

3. BOMBARDIER.—Primary control of the
two forward rturrets is afforded the bombardier
through the front sighting station. No secondary
control of other turrets is possible for this station.
When not in use the bombardier's gun sight may be
swung to one side of its hinged bracket.

Guns of the lower forward turret must be fac-
ing aft during raising or lowering of the land-
ing gear., Warning lights on the pilot’s in-
strument panel illuminate if the turrets are
not correctly positioned.
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4. TAIL GUNNER.—Primary control of the
tail turret is afforded at the tail gunner’s sighting sta-
tion but no secondary control of other turrets is possi-
ble from this station. Switches allow use of the can-
non, machine guns and camera as desired.

(f) REPLENISHING AMMUNITION. — The
upper, lower and tail turrets may be reloaded when-
ever the airplane is not pessurized, but the 20-mm gun,
since it is reloaded from the outside, can only be serv-
iced while on the ground.

(3) OPERATIONAL PROCEDURE.

(a) TRAVERSE.—Both upper and lower turrets
have a horizontal traverse of 360 degrees and may be
elevated to 90 degrees from horizontal. These turrets
are equipped with cam-controlled cut-off switches
which protect the airplane from its own fire. The tail
turret is equipped with cut-off switches and mechani-
cal stops which limits its vertical and horizontal move-
ment to 30 degrees each side of centered position.

(b) CONTROL OF GUNS.—Control of a turret
is accomplished by turning “ON” the turret power
switches and depressing the action switch. The turret
is then under the full control of the operator and may
be positioned as desired.

(¢c) SEATING ARRANGEMENT.

1. The bombardier is seated at his regular
station.

2. The tail gunner is seated just behind the
armor plate pressure bulkhead door at station 1110.

3. The side gunners, one on the left and one
on the right side of the airplane, sit facing aft, and
have a 180-degree horizontal traverse with a converg-
ing angle of vision behind the airplane.

4. The top gunner sits on a swivel-type stool,
the base of which contains slip rings to convey current
from the power lines to the sight. The sight may be
moved 60 degrees on the horizontal withour swiveling
the stool but further traverse of the sight without a
corresponding rotation of the stool is prohibited by
Stops.

(b) ARMOR PLATE.—Protective armor plate
is provided as follows: The pilot and copilot each
have a panel behind their seats, and the radio opera-
tor and navigator are protected by panels installed on
each side of the pressure bulkhead door on the aft side
of bulkhead 218. There is a full bulkhead, including
door, at station 706 to protect the two side gunners and
upper gunner, and the computer mechanism is protect-
ed on the aft, right and left sides. The tail gunner is
protected by an armor bulkhead at station 1144, bullet-
proof glass on three sides of his head, and armor plate
in back of his head. Armor is also installed on three
sides of the tail gunner’s sighting mechanism.

100 RESTRICTED



"

!‘h’m s o IR

CDMC-ST=3476
TEMPORARY REVISIONS TO AN 0l-20EJ-1 11-8-44

Hodification Change No, 625-1M
Upper Turret Mamual Safety Switch Installation

Sont'ion V, paregrach 5

The automatic turret sufety switches for the upper turrets have been
replaced by renual safety switches.

The manual safety awitohes for the upper forward two-gun turret
are on the outside of the upper -ft portion of the turret well, The manual
safety switches for the upper aft tvrret are on the outside of the upper aft
portion of the turret well.

WARNING
The turrets will not operate unless the s:zfety switches

are in the "ON" position. The switches must be in the
"OFF" position before working on the turrets.
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CDMC-ST~3478

TEMPORARY REVISIONS TO AN 01-20EJ=1 ll=8=44

Modification Change No, 718l
Lower Forward Turrst ionual Safety Switch Installation

Section V, paragraph 5

The ~utematic turret safety switches for the lower forward turret have

been repleced by manual safoty switches,.

The

portion,

wanual safety switches are inside the turret well on the upper aft

The turrete-wcll dome must be removed to gain access to the switches,
WARNING

The turrct will not operate unless the safety switches

are in the "ON" position. The switches must be in the
"OFF" position before working on the turret,
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CDMC-ST-3573 TEMPORARY REVISIONS TO »N 01-20EJ-1 12-28-L4,

Change Lo, 680 or 630u
with changes 680r2i and 680-6i1
Pneumstic Snap action Bomb Doors.

Section V, paragraph 5,b.

THIS ~IKRPL.NE IS EQUIFPFED .ITH PuEUMATIC SN.P ACTION BOLB
DOORS. THEY ARE DhANGERCUS! S.FETY PREC.UTIONS ilUST 3E OBSERVED.

The safety valves must always be closed on the ground except during ground
operation. This valve is 2lways open in flight. Never enter the bomb bay
on the ground without first checking that the bomb door safety valves are
closed. . guard should be posted to warn personnel from entering the bomb
bay when these valves are open for ground test ~nd work on the doors.

The system is operated by either the pilot or bombzrdier. The pilot's
switchecs are on the aft right corner of the islestand, The bombardier's
switches are on the floor stand between his knses. Besides these switches
the bombardier's, pilot's, cnd the crew's salvo switches will open the doors.
The emergency door relcase handles will open the doors in csse of a power or
system failure,

The bomb door opersting system is composed of two connected but separstely
operating systems, one for the forwsrd doors and one for the aft doors. Each
system has 5 compressor, main reservoir, emergency rcservoir,and actuators.
Two red lights on the bombzrdisr's psancl will go on if the pressure in each
respective system falls below 585 to 665 P.S.I. There are four valves on a
panel for the front door system in the forword right hand side of the forward
bomb bay. Therec is a p=nel with three vsalves for the rear door system on the
forward right hand side of the zft bomb bay. Both punels have a safety shut-
off valve. Both panels =1lso have two valves for servicing and use of the
emergency reservoir, One, the charging valve, is normilly closed and is used
to ch-rgc the emergency reservoir, and the other, the zctuating valve, also
normally closed, is used to retract the bomb doors. On the front ponel the
fourth valve is 2 interconuecting velve, which will connect the two systems
when opened. This vezlve is normally closed. ‘Yhen this valve is open either
one of the compressors will charge both systems,.

To charge the cmergency reservoir:

1, Close the zctudting valve.

2. Open the charging valve.

3. ihen the compressor has completely charged the uccumulator zand
the emergency reservoir, close the charging valve.

Emergency retrzction of the front bomb doors:
1. Open the forward door zctuzting v-lve
2. Pull emergency retracting hrmndle locnted on the crosswalk.
(at body st-tion 218) Hold until the doors zre closed.

Emergency retraction of the rear bomb doors:
1. The front doors must -lways bc closed first,
2. Upen the rear door actuating valve,
3. Pull the emergency retracting handle., (loc=ted on the right
side c-tw-lk ~t body stntion 495) Hold until the doors are
closed.
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CDMC-ST=-3588 TEVMPORARY REVISIONS TO AN 01=20EJ-1 1-8=45

Change No. 680-5 or 6B80=5M
A-]1 Timer Installation for Bomb Doors.

Section V, paragraph 5, b.

GENERAL.~ /. type A=1 bomb timer is added at the bombardier's station to
permit automatic opening of the bomb doors, dispersal of the bomb load, and
closing of the doorss The bomb door control switches are moved to a paenel
mounted on the front of the pilot's armor plate on the left of the bom-
bardier. Besides the switches used for manual control of the doors, a
switch is added having two positions, MANULL and AUTO-TIMER. /4 lamp to the
right of this switch will go on if the timer tubes operate satisfactory
when the switch is plaoced in AUTO-TIMER.

OPERATION.~ The doors may be opened by either the bomb release switch or the
bombsight itself. First, set the switch to AUTO—TIMER and allow 10 minutes
for the timer to warm up.

If the bombsight relcase of bombs is to be used, allow 2 seconds for the
doors to open until the first bomb release box functions.

If the bomb rcleasc switeh is used, the train selective switch may be set
at cither TRAIN or SELECTIVE. If placed in SELECTIVE, the doors will opcn
when the bomb relecase switch is placed in ON., Two scconds later the bomb
release box is actuated and threc scconds after that the doors will closes
If more than one bomb is rcleasod by this method, the doors will remain
open if the bombs are releascd within threce seconds of each other, If
over throe seconds betwecn release, the doors will close.

If the train-solecctive switch is.sct at TRAIN, ond the intervalometer is
adjusted as wanted, the bomb releasc switch will open the doors whon
placed in ON, Two scconds later the first bomb reclease box will be
actuated and the train carricd through. The bomb doors will close three
scconds after the last bomb relecasc box has boen actuated.

Auto-Timer
Switeh _

BOMBE DOOR CONTROL PANEL

RESTRICTED



\ "4..&@11*13 :,x,h:.* n:ﬁ ,gdan
p ‘ﬁ;‘:”.m N hbanie-tE .ﬂ“m
Bk an? - B0 Sl €8 sto
i il éfw s BN T Im:
5N ﬂ’waﬁbm nicd b 4 'ﬁtba.hip‘!
: i‘ TR R T .
gue .rﬁsf:m&t-,aé& .rssﬁw $ W

‘Iﬁh‘“n’oﬁﬁ am-w m Bl - ,&m '
.‘ __.‘-." 1#{'; "'w




RESTRICTED
AN 01-20EJ-1

“FIG. 93 HAS BEEN DELETED BY REVISION.”

b. BOMBING EQUIPMENT.
(1) GENERAL.

(@) The two bomb bays are arranged as shown
in Figure 4. The bomb doors may be opened at any
altitude without affecting the pressurized areas.

(b) Entrance to the bomb bays during flight is
through the pressure bulkhead doors. Exit from pres-
surized compartments thru bomb bays cannot be made
until cabin pressure is released.

(¢) On early airplanes the bomb doors are elec-
trically actuated by mechanical controls. The “LOCK—
SELECTIVE—SALVOQ?” position of the bombs on early
airplanes are selected by mechanical controls. On late
airplanes all functions of the bomb control system are
performed electrically. The bomb control system and
the pneumatically actuated snap-action bomb doors are
controlled by electrical switches.

(d) BOMB RACKS.—The bomb racks are at-
tached to their supports by quick acting pins and are
easily removed. Since they are not a structural part of
the airplane, the airplane can be flown with the racks
removed.

Figure 94—Bombardier’s Control Panel—
Early Airplanes.

Revised 10 February 1945

Section V
Paragraph 5

i

Figure 95—Bombardier’s Control Stand
—Early Airplanes.

(2) MECHANICAL—ELECTRICAL SYSTEM,
EARLY AIRPLANES.

(a) GENERAL.— The bombardier’s control
panel is located on the left side of his compartment and
is provided with controls, lights, and instruments as
shown in Fig. 94. The bomb door control lever, the
bomb release lever, and the emergency bomb release
and rewind wheel are incorporated on a stand at the
left of the bombardier’s seat. The bomb door control
lever controls the electric motors which actuate the
doors. Refer to Section IV, paragraph 12, for emer-
gency bomb release controls.

(6) BOMB RELEASE LEVER.—In the “LOCK"
position of the bomb release lever, the bombs can not
be released except by the emergency release and rewind
wheel or either of the two emergency release handles.
(See Section IV, paragraph 12). In the “SELECTIVE”
position of the lever, the bomb racks are unlocked for
electrical release of the bombs. The bomb release lever
can not be moved to the “SALVO” position.

(¢) BOMB RELEASE SWITCH. — The bomb
release switch to the left of the bombardier’s seat init-

_iates the electrical release of bombs. A hinged guard

provides protection against accidental release.

(3) ALL-ELECTRIC BOMB CONTROL SYSTEM,
LATE AIRPLANES.—The all-electric bomb control
system does away with the mechanical system used on
early airplanes.
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Section V
Paragraph 5

(a) The bombardier’s control panel for the all-
electric bomb system has instruments and controls as
shown in Figure 96. The bomb release switch, on a
flexible cord, is stowed in a clip on the side of the
control panel.

Figure 96—Bombardier’s Control Panel
—Late Airplanes
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(b) All combinations for dropping bombs can
be pre-selected by the positioning of indicators and
switches on the control panel.

(¢) The pneumatic snap action bomb bay doors
are operated by moving the bomb door toggle switch
to "OPEN" or “CLOSE” position as desired. The doors
snap open immediately or snap closed immediately as
the switch is operated.

(9) EMERGENCY RELEASE.

(d) In emergency the bombardier can salvo the
bombs by operating the salvo switch on the control
panel after turning the master switch "ON" or the
pilot can salvo the bombs by operating the salvo switch
on his aisle stand whether or not the master bomb
circuit switch is "On". The salvo switches are covered

by a hinged guard to prevent accidental tripping.

WARNING

Never enter the bomb bay from outside the
airplane without first checking that the bomb
door safety switches are “OFF”. The aft bomb
door safety switch is mounted on the rear
bulkhead alongside the bomb bay light. The
forward bomb door safety switch is mounted
on the forward bulkhead alongside the bomb
bay light.

WARNING

After each flight and taxi, when the bomb
doors are opened, a designated crew member
in the crew’'s compartment and in the nose
compartment will turn the bomb door safety
switches to “"OFF” before any crew member
exits through the bomb bay. These switches
remain in the "OFF” position at all times
while the airplane is on the ground except
during bomb door tests.

WARNING

Do not operate indicator switch when drop-
ping bombs in normal release. (Bombs will
drop salvo and unarmed.)

-
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Section V
Paragraph 5

RACK 1

TOTAL LOAD=12 BOMBS

M43 - N

TOTAL LOAD=40 BOMBS

RACK 4

TOTAL LOAD=12 BOMBS

FORWARD BOMB BAY — 6 BOMBS

FORWARD BOME BAY — 20 BOMBS

FORWARD BOMB BAY — 6 BOMBS

INDICATOR.

ANGLES SHOWN ALLOW 10° FOR SAFETY.

COMMANDER'S OPINION CONDITIONS WARRANT IT,

UNDER NO CONDITIONS SHALL THE MAXIMUM ALLOWABLE

GLDE  CLIMB GLDE  CLIMB
RACK STA.

ANGLE  ANGLE FORWARD IN BAY R STA- ANGIE  ANGLE
1AND 4 2 59° 30 1/4° Bk L o e 6AND7 1  46° 43 1/2°
1AND 4 5 44° 15 3/4° JANGILEa ANGLEQ 6 2 26 1/2° 27°
1AND 4 9 33° 8 1/2° 1 AND 4 2 24 Ii! 17 1/4 7 3 26 14° 27°

1AND 4 4 1034 1° {7 P
' 6 4 17 19 1/2
REAR BOMB BAY — 6 BOMBS 1AND 4 7 C4vze 7 e 5 5 17 1:,‘9 19 1/2°
TAND 4 2 59 14° 331/a 1AND4 10 1° LT e s
1AND4 5 4414 1612° 5 Y- 4712 — TR
1AND4 9 3312° 81/2° 5 245 67 40 1/2° ARSI *
6 2 261/4° 29°
AFT IN BAY 7 3 261/4° 29°
1AND 4 2 63 1/4° 19 3/4° 6 4 1714°  201)2°
1AND4 4 5312° 912° 7 5 171/4°  201/2°
Bl RACK 7 1AND4 7 45° 4 3/4°
1AND 4 10 3712° 12°
5 1 17 14> 112°
®0 Sekisy.
@ ® REAR BOMB BAY — 20 BOMBS
FORWARD IN BAY
M34 f
2000 LBS. 1AND 4 2 24 1/2° 63°
TOTAL LOAD=8 BOMBS 1AND4 4 11 1/4° 53 14°
FORWARD BOMB BAY — 4 BOMBS 1AND4 7 51/4°  4434°
1AND 4 10 ©° 37° TOTAL BOMB LOAD=4 BOMBS
RACK R s 5 1 as1a8 17° FORWARD BOMB BAY — 2 BOMBS
ANGLE  ANGLE 5 2 314 1/2°
SAND'7 Y #2137 RACK  STA. GLIDE CLime
AFT IN BAY
6 3 .201/2° 18 3/4° = : ANGLE  ANGLE
7 4 20 1/2° 18 3/4° 1 AND 4 2 17 1/4 22 1/4 6 4 4 3/4° 7 3/4°
1 AND 4 4 12 9 3/4° 7 2 21° 20 1/4°
REAR BOME BAY — 4 BOMBS 1ANDIE: | 77 - 12043 48
YTy S A o Wiy e A REAR BOMB BAY — 2 BOMBS
6 3 n° 19 1/2° 5 1 49° 1 1/4° 6 4 2 1/2° 7 1/4°
7 X s 19 1/2° 5 2. A pr 5 7 2 22° 22 1/4°
*FOUR STATIONS ONLY ON RACK 6
NOTES
FOR MAXIMUM ALLOWABLE AIR SPEED UNDER ALL CONDITIONS OF LOAD AND ALTITUDE SEE AIR SPEED

INDICATED AIR SPEED BE EXCEEDED.

HOWEVER, UNDER PERFECTLY SMOOTH FLYING CONDITIONS IF IN THE AIRPLANE

THESE GIVEN ANGLES MAY BE EXCEEDED BY NOT MORE THAN 5°,

THE GLIDE OR CLIMB ANGLE IS THE ANGLE INCLUDED BET WEEN THE EARTH'S SURFACE AND FUSELAGE CENTERLINE,

Figure 97 — Bomb Fixation Chart (Overload)
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Section V
Paragraph 6-7

6. PHOTOGRAPHIC EQUIPMENT

a. In the aft unpressurized compartment near the
auxiliary power plant, provision has been made for the
vertical installation and operation of any one of the
following cameras: A K-17, K-18, K-19 or K-23, K-21,
K-24 or F-24. Also provision has been made for the
oblique installation of two K-17 cameras located one
on the right, and the other on the left-hand side of the
airplane. A stowage bracket located on the right-hand
side wall forward of the rear entrance door is pro-
vided for the K-20 portable camera, and during train-
ing operations a motion picture camera, type AN-N-4,
is located in each of the five power turrets.

b. Camera openings are provided with skin flush
doors which may be operated or removed while cabin
is not pressurized. To exclude drafts from the cam-
era compartment, canvas boots- are provided which
snap fasten to the fuselage and attach with draw strings
to the vertical and oblique cameras.

¢. The intervalometers, type B-2 or B-3, are mounted
above the bombardier’s instrument panel and are used
in conjunction with the K-17, K-18, K-19, and F-24
cameras and may be pre-set to automatically operate
the camera shutter, by electrical remote control, at spe-
cific intervals of time. Remote control of the turret
cameras is provided at the individual turret sighting
stations.

b. The K17, in its vertical mount, is used for rapid
reconnaissance mapping and is equipped with a 6-, 12-
and 24-inch lense cone; while in its oblique installa-
tion it is used for oblique spotting with the 6-inch lens
cones. The K-18 camera is used for high altitude
mosaic and spotting. The K-19, with an alternate in-
stallation of the K-23, is a night reconnaisance and
spotting camera used in conjunction with a photo flash
bomb, which may be released from a bomb rack by
the bombardier. The camera shutter action occurs
simultaneously with the explosion of the magnesium
bomb. The K-24, with an alternate installation of the
K-21, is used for orientation and the F-24 may be used
for either day or night reconnaissance and spotting.
The K-20 is a portable camera with which photographs
may be taken from windows and doors in the airplane,
as desired.

e. The master shut-off valve for the camera vacuum
on the camera panel, station 834, isolates the camera
vacuum system from the main system. It is a two-po-
sition manually operated valve.

CAUTION
This shut-off valve must be open at all times
to supply vacuum to the de-icers. Otherwise,
there is danger that the de-icers may flutter
due to the air flow over the leading edges.

RESTRICTED
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f. The individual shut-off valves for the camera
vacuum located on the camera panel, shuts off
vacuum in each of the three individual camera vacuum
lines. The three valves are two-position, manually op-
erated valves.

8. MISCELLANEOUS EQUIPMENT
a. SEATS.—(Refer to Seat Adjustment Diagram,
Figure 99).

(1) The pilot’s and copilot’s seats are both provid-
ed with vertical, horizontal, and reclining adjustments;
while the bombardier's seat back only may be adjust-
ed. The engineer’s seat is not provided with adjust-
ments. The radio operator’s and navigator’s chairs
are the “posture” type and are fixed to the floor; the
navigator's chair being on slides and movable parallel
with the airplane’s center line,

(2) The side gunner's positions are built in the
structure and cannot be adjusted. The top gunner is
provided a stool mounted on a pedestal which may be
completely rotated to aid in following a targetr with
high sight. The tail gunner's seat is held up above
the gunner's entrance door by springs when not in use,
and may be pulled down upon entry to the compart-
ment.

Figure 98 — Tail Gunner's Seat

b. BUNKS.—Four bunks are provided in the rear
pressurized compartment aft of the armor plate bulk-
head, two of which may be used as seats for additional
crew members by stowing the top bunks against the
side wall of the fuselage. Planes equipped with radar
have only two bunks.

c. SAFETY BELTS.—Each normal and alternate
crew member is provided with a safety belt.

d. LAVATORY EQUIPMENT —A chemical toilet
is provided in the central left portion of the rear pres-
surized compartment, and a relief tube is located on
the navigator’s cabinet in the forward compartment.

e THERMOS JUGS.—Two thermos jugs are sup-
plied; one located on the top of the navigator’s cabi-
net, and the other mounted on the rear compartment
auxiliary panel. Paper cup dispensers are provided ad-
jacent to each jug.
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SAFE(Y BELT HIGH POSITION BACK REST IN LOWERED SAFETY BELT

BRACKET

VERTICAL
ADJUSTMENT
712 N2
INCREMENTS

HORIZONTAL ADJUSTMENT
15 1/2° IN 1/2" INCREMENTS

TRACK

BOMBARDIER'S 15-8886 (ON EARLY AIRPLANES)

e HIGH POSITION
r/ ‘7‘"<

NEUTRAL POSITION

REMOVABLE HEAD REST

BACK ADJUSTMENT

r 9 DEGREES (APPROX.)

VERTICAL ADJUSTMENT
11/2" DOWN & 3 1/2° UP
FROM NEUTRAL POSITION
IN 1/2* INCREMENTS

RECLINED

HORIZONTAL ADJUSTMENT
3" IN 1/2" INCREMENTS

PILOT'S AND COPILOT'S 9-3555

POSITION BRACKET

VERTICAL

HORIZONTAL
ADJUSTMENT ADJUSTMENT
21" IN V" 3" IN /2

INCREMENTS

VERTICAL BACK REST
ADJUSTMENT

SAFETY BELT
BRACKET

HORIZONTAL
BACK REST
ADJUSTMENT

VERTICAL ADJUSTMENT
3* IN 1/2" INCREMENTS

RADIO OPERATOR’S 6-14666

Figure 99 — Seat Adjustment Diagram
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Section V
Paragraph 8-15

8. AUXILIARY POWER PLANT.

The auxiliary power unit, which must be running
during every take-off and landing, is in the body, op-
posite the rear entrance door. The engine is perma-
nently installed and has its own air cooling system, fuel
and oil supply, and automatic controls. It drives a
200 ampere generator which supplied extra electrical
power for the landing gear, starters, and other equip-
ment.

a. A generator voltage regulator equalizes the volt-
age with that of the six-engine generators. The unit
contains a switch to disconnect the regulator from the
equalizer bus when the auxiliary power unit is not
running, to prevent voltage drop in the main genera-
tor regulators. The voltage output of the generator
may be measured by turning the engineer’s voltmerter-
ammeter selector switch o "AUX PP.”

9. NOSE COMPARTMENT
a. See Section V, Paragraph 5, b, for bombardier’s
equipment.

b. BOMBARDIER'S TABLE.—This table is located
on the bombardier’s right side. Access to the interior
is gained by sliding the top towards the center of the
airplane. The bombing chart is mounted on the table
top.

e. BOMBARDIER'S CONTROL PANEL.— This
panel is located on the sidewall to the left of the bom-
bardier.

d. BOMBARDIER'S CONTROL STAND.— The
bombardier’s control stand is located to the left of the
bombardier's seat.

e. RELEASE SWITCH.—This switch is located to
left of the bombardier’s seat.

10. PILOT'S COMPARTMENT
a. See Section I, Paragraph 1, for pilot’s, copilot’s,
and engineer’s equipment.

11. RADIO-NAVIGATOR'S COMPARTMENT

a. GENERAL.—This compartment contains the ra-
dio operator’s station, right side of compartment; navi-
gator's station, left side of compartment; forward up-
per and lower turrets; life raft control handles; on ei-
ther side of the tunnel entrance; hydraulic panel, for-
ward of pressurized bulkhead, under the floor; hy-
draulic supply tank, above the navigator’s cabinet; for-
ward entrance ladder, stowed under the step.

b. RADIO OPERATOR STATION.—See Section
V, Paragraph 3, for radio operator’s equipment.
¢. NAVIGATOR'S STATION.

(1) DRIFT RECORDER.—A type B-5 drift re-
corder is mounted to sight through a plastic blister on
the side.

RESTRICTED
AN 01-20EJ-1

(2) NAVIGATOR'S CABINET.—This cabinet,
aft of the navigator's table, provides storage for the
G files, celestial navigation kit, octant, and miscellane-
ous equipment.

(3) NAVIGATOR'S MAP CASE.—This case is on
the cabin side wall above the navigator's table.

(4) DRIFT SIGNAL CABINET.—Stowage for 20
drift signals, type M-25, is provided in a cabinet under
the navigator's table. The drift signal chute is located
in the floor behind the navigator’s seat.

(5) NAVIGATOR'S INSTRUMENT PANEL.—
This panel is mounted on the navigator’s table and con-
tains an altimeter, gyro flux gate compass, airspeed in-
dicator and clock.

12. BOMB BAY COMPARTMENT

The bomb bay compartment contains the forward
bomb bay, the wing bay and the rear bomb bay. Be-
sides the communication tunnel running through the
bay a catwalk circumvents the entire bomb bay. Lad-
ders are provided for access to the top of the wing.
Access to the bomb bay is gained through pressure
doors in the rear pressure bulkhead or the forward
compartment and the forward pressure bulkhead of
the rear pressurized compartment.

13. REAR PRESSURIZED COMPARTMENT.

This compartment is divided into two compart-
ments, the gunner’s station and the bunk compart-
ment.

@ GUNNER'S STATION.—This station contains
two side fire control and an upper fire control sighting
stations, and cabin pressure regulators. A computing
sight is provided at each sighting station.

b. BUNK COMPARTMENT.—The bunk compart-
ment contains four bunks, two on each side} two bunks
on right side when the radar is installed; upper rear
turret; toilet and relief tubes, forward left side; cabin
vacuum relief valve and camera vacuum control panel,
rear aft side; auxiliary equipment panel, forward right
side; nacelle platform and ladder stowed on bottom
bunk, left side; engine covers, mooring case, engine
tool kit, wing, jacking pad and mooring eye, stowed
under the compartment floor.

14. REAR UNPRESSURIZED COMPARTMENT.

This compartment contains provision for installing
a right and left hand oblique camera, and a vertical
camera; starter crank and gear box, forward right side-
wall; storage battery and auxiliary power plant, for-
ward left side; lower rear turret; rear entrance ladder,
stowed on ceiling, and tail gun ammunition cans.

15. TAIL GUNNERS COMPARTMENT.

This compartment contains the tail turrer and tail
gunner’s station, foot rests are installed on the ammu-
nition tubes for the gunner.
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Medification Chenge 3549M Revised 10+10=-44
Air Position Indicater Installation Page 1 of 3

Section V, paragraph 11,

DESCRIPTION

The Air Position Indicator system provides a continuous air plot,
giving the mavigator the latitude and longitude of his air position at
any instants It also provides the air mileage flown, The navigator
must plot the air position on his chart and apply the wind vector in
order to obtain the ground position of the airplane,

The gyro flux gate compass is connected into the computer and the
compass heading and variation heading is continually indicated on the face
of the computer, The computer combines airspeed and compass heading in
such a way that air latitude and longitude is indicated on counters as
is the nautical miles flown, To indicate the latitude whether North or
South or the longitude East or West two levers are provided at the lower
center of the face of the instrument, Latitude and longitude settings are
made by turning the adjustment knocbs to the left and right of the face.
Variation adjustments are made by turning the knob mounted at the top
center of the face. In order to compensate for deviation it is necessary
to remove the cover plate and adjust the screws for proper deflection of
the compensating cam.

OPERATION INSTRUCTIONS

Aes PREFLIGHT

le« Have the Gyro Flux Gate Compass in normal operation,

2+ Switch on the power, and see that the amplifier toggle switeh is "On",

3, Allow the gyro about 5 minutes to come up to speed.

4, Run through the cage-uncage cycle, having the Transmitter gyro in
the uncaged position,

5+ Be sure that the goin control on the Amplifier is set at the hipghest
position whioch will not produce indicator oscillation,

6« Check the Air Position Indicator System.

ae When the Air Position Indicator System is operated with the
Gyro Flux Gate Compass System, compensations are made at the
moster indicator, It is also made on the compensating eam
at the rear of the computer so that both instruments syn=-
chronize, When the Air Position Indicator is operating core
rectly, the direction pointer on the computer will continually
oscillate 1 to 4 degrees, and it is necessary to use the meon
reading about which this oscillation occurs. No difficulty will
be found irterpolating this value to within 1 degrece.

be Set variation on the eomputer, using the top Knob marked "VAR,"
DO NOT SET VARIATION ON THE MASTER INDICATOR AT ANY TIME., Loave
the voriation on the master indicator set at ZERO., The direction
pointer of the computer will then read true heading and the master
indicator, together with the repecter indicators, will read moage
netic heading.

¢e Set the latitude and longitude of the field by using the knobs
marked "LAT" and "A" (lambda) respectively,
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Air Position Indicator Installation

p— de Check the flip levers on the bottom of the computer face for the
proper latitude and longitudos A light pressure is sufficient to
shift the counter shiclde Force applied to the flip levers will
result in domage to the mechanisms. Check the hemisphere tell=tale
to the right of the latitude counters This signal should appear

- WHITE for NORTHE LATITUDES and RED for SOUTH LATITUDES, The ident-
> ifying lotters appear to the loft of the counters.

ce Throw the Air Position Indicotor switch ON IMMEDIATELY BEFORE takc=-
offs This switch is not a master switche It must be turned OFF
at the completion of flight.

Be 1IN FLIGHT.=-After the plane has attained o speed of about 70 mph, the
direction pointer and counters should begin to function, BE CERTAIN
THAT THE AIR POSITION INDICLTOR SWITCH HAS BEEN TURNED ON.

le If the latitude and longitude werec not set prior to takew~off, which
is rccommended procedure, fly over the field, or pick a point of dopar=-
ture, and sct in the coordinates whon flying over it.

2¢ It is also recommended that the correct variation be sot 1 degreo at
o time during flight. If intermecdiate fixos are taken en routec to
check the Air Position Indicator or to obtain & wind by the Air Posi=-
tion Indicator, it is not adviscble to use average variation for the
flight.

le Wind may be determined by double drift, using o drift sight, or
by the Lir Position Indicator itseclf,

e To determine wind by the Air Position Indicator, note the
vector difforence between the indicatod air position on
the Air Position Indicator and the truc ground position,
obtained by 2 suitable chock point, after having flown for
ot least a half hour, The best available fix, cither piw
lotage, cclestial, radar, or radio, can be uscd to obtain
the wind vectors This wind vector can be considered as
the average wind for the time and distance flowm, and, it
moy be used for future flying until a wind shift is suse
peoted or observed.

be The wind determincd in this momner is sometimes more suite
able because it is an average wind and not a spot wind,
os determined by a double drift readinge. Morecover, this
wind has taken into consideration instrument errors in
the Air Position Indicotor, and will, thereforc, climie
nate such errors in the dotermination of ground position
from Air Position Indicotor roadings.

¢e Double drift rendings should, however, be used as a check
whenever possiblca

2¢ It is rccommended that the navigator reset the counters of

P the fLir Position Indicator whenover his experience shows it
to be necessary. The frequency with which he docs so depends
upon the typc of mission flown and the accurncy of his
instrument.
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Lir Position Indicator Installation

The maximum over=all error of the Air Position Indicator is 5
percent in the determination of ground position, after apply-
ing the wind veetor. If this error should become in excess
of 5 percent, mmke the following checks.

2a Check the coordinate readings and wind determinotion,

be If the Air Position Indicator and the wind vector show the
right distance, but offecourse, check the direction
pointer on that heading.

ce If the ground position determined is on caxrse, but shows
the wrong distance (over or short), the aire-speed input
is probably off.

If thesc errors occur consistently, it is urgent that o new
unit, or, if necessary, o complete system, be installods
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Change No. 790 or 790M
Tail Turret Ammunition Boost liotor Cirecuit Rresker Inst.

Section V, paragraph 15.

GENERAL. - The fuses for the boost motor circuit in the tail skid Junction
box are removed and replaced by two 20 amp, circuit breskers. These circuit
breakers are reset by pushing two buttons mounted on a panel, The pasnel is
inst~1lled over the sight in the t2il turrct on the ceiling of the compartment,

TAIL AMd. BSTR.
CIRCUIT BREAKER

PUSH TO RESET O
O R-Hn"‘“‘ —2 LlHd

CIRCUIT BREAKERS,
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RESTRICTED Section V

AN 01-20EJ-1 Paragraph 15
AIR SPEED INDICATOR TURN & BANK
TURN INDICATOR ———————————————— W ( RATE OF CLIMB

ALTIMETER PILOT DIRECTOR

BLIND LANDING
INDICATOR

cLoCK - TACHOMETERS

RADIO COMPASS

SUCTION GAGE

FLIGHT INDICATOR REMOTE READING COMPASS

nes

Figure 100 — Pilot’s Instrument Panel (EARLY MODELS)

TURN & BANK

AIR SPEED INDICATOR RATE OF CLIMB

COMPASS

FLIGHT INDICATOR

TURN INDICATOR CLOCK

ALTIMETER

RESET KNOB

oows ]
LANDING

©000 0000

FLAP POSITION INDICATOR LL..QND]NI.’.E WHEEL LIGHTS

1200

Figure 101 — Copilot’s Instrument Panel (gARLY MODELS)
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Section V RESTRICTED
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ALTIMETER COMPASS AIR SPEED INDICATOR CLOCK

Figure 102 — Navigator’s Instrument Panel

FIXED INSTRUMENT
PANEL

(=
. L

£EN N

WARNING LIGHT
| AMBER )

TO CHARGE
EMERGENCY
ACCUMULATOR
MOVE HANDLE
TO OPEN.
KEEP CLOSED
IN NORMAL
FLIGHT

12102

Figure 103 — Engineer’s Instrument Panel (gARLY MODELS)
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U.S. A.
Accumulator ‘(hydsaulic) . ... -

Airfield

Battepy (electrical) .. . - ..
Bombardier .- .. 0 o e

Ceiling .
Check valve (hydrauhc)
Copilot .

Cylinder (hydraullc)

Byrapiiot. .
feodiland. =L o

Left

S R S e RO ) LR
RARE, IOOTIE: ot e
Mantfoldipressape: - .- . . . .

Mast, radio ... .
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APPENDIX i

U.S. A.- BRITISH GLOSSARY OF NOMENCLATURE

BRITISH
_Should not be confused with electrical accumulator
or battery

_.._Aerodrome
_Electrical accumulator
_Bomb aimer

—.Cloud height
___Non-return valve

...Second pilot

Bmpenoage = oo oo o e
Blight dodieator ..o sal oo s e
Gatalmeitgat) s e R
KSlass, bulletproob= .~~~ oo
GromsIwelghe Lo
Sround(elecerical) o
Gyro-hoozon -~

=t Tail unit

_..Artificial horizon

Petrol

e Armour glass

e All-up weight

_Earth *
Artificial horizon

......... _Automatic pilot

_____ (to) Alight
Weak

_Port

(to) Flatten out
... _Mooring guy
Boost

__Rod aerial

Overload ................:l::ﬁ',QIL_fﬁﬁﬁ:f"""""'""""'"""'"'

Panel, outboard .
Reticle (gun 51ght)
Screen ..

Set, command

ol LT A e SO

Airplane .

Speed, mdlcated air (IAS)..... S

Stabilizer hotimnta) e
Stabilizer, vertical ... o
(e IENE NS L = (T e S S N 8 D
Tachometer ... MY e I ESSE N
gt T ey (Rl el AR e S S T Bl RS TR
] BT TR ) e | v e e I e LS L S W e
Valve (fuelorofl) e
NWeightsempty - o
Windshield = -0 ot

_____________________________________ Non-standard load

woiee....Outer plane
. Graticule
_.Filter

_Pilot controller set

woeeo....General purpose set
i ._Alrcraft

_Air-speed-indicator reading
_Tail plane
Fin

Manifold (inlet or exhaust)

..................................... Engine speed indicator

Valve
_Direction indicator

Tare
__________ Windscreen

_.Main plane

T e SRR
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APPENDIX 11

FLIGHT INFORMATION INSTRUCTION CHARTS

Take-Off, Climb, and Landing Chare ..
L |

Flight Operation Instruction Chart (Sheet 1 of 6 Sheets).._____

Flight Operation Instruction Chart (Sheet 2 of 6 Sheets)

Flight Operation Instruction Chart (Sheet 3 of 6 Sheets). ... .

Flight Operation Instruction Chart (Sheet 4 of 6 Sheets) .

Flight Operation Instruction Chart (Sheet 5 of 6 Sheets)..___._ .

Flight Operation Instruction Chart (Sheet 6 of 6 Sheets).. .
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=112

113

. 114

~ 115

116

117



HOO'SHOIVIAVY AH GHANNVIS

Q3londLs3ay

30y bujpuny puo quil) ‘4jo-ayp ) — pQ| dinbig

NIl dM

I,“__ AIRCRAFT MODEL (S) 8-29 ENGINE MODEL(S)
11 B-29A TAKE-OFF, CLIMB & LANDING CHART R-3350-13, 21, 23, 23A
4
TAKE-OFF DISTANCE v
GROSS HEAD HARD SURFACE RUNWAY SOD-TURF RUNWAY SOFT SURFACE RUNWAY
WEIGHT WIND AT SEA LEVEL AT 3000 FEET AT 6000 FEET AT SEA LEVEL AT 3000 FEET AT 6000 FEET AT SEA LEVEL AT 3000 FEET AT 6000 FEET
LB. GROUND | TO CLEAR | GROUNG | TO CLEAR | GROUMD | TO CLEAR | GROUND | TO CLEAR| GROUND | TO CLEAR | GROUND |TO CLEAR | GROUND | TO CLEAR | GROUND | TO CLEAR | GROUND | TO CLEAR
[M.P.H.| KTS. RUN 50' 0BJ. RUN 50' 0BJ. RUN 50' 0BJ. RUN 50' 0BJ. Run 50" 0BJ. RUN 50' 0BJ. RUN 50" 08J. RUN 50'0BJ. RUN 50° 08J.
HEAVY (] 4250 6250 4775 7100 5400 8000 5200 7200 5775 8100 6750 9350 7750 9750 A400 11000 11400 14000
WEIGHT 20 328 4925 3528 5600 4050 6250 3800 5600 4325 €400 5200 7400 S800 7600 6300 8500 4000 11200
130,000 LB. %0 2278 3750 2578 4325 2900 4750 2825 4300 3050 4800 3850 5700 4275 5750 4550 6400 6750 8600
AYERAGE L] 2725 4000 3075 4525 3500 5100 3200 B475 3600 5050 4300 5500 4375 5650 4900 6500 6200 7800
WE IGHT 20 2100 3125 2350 3575 2750 4050 2475 3500 2778 %000 3300 4600 3900 w25 3750 5050 4850 6150
110,000 LB. 40 1525 2350 1775 2750 1950 2000 1778 2600 2050 3000 2450 3500 2525 3350 2800 3850 3550 4600
LIGHT ] 1750 2575 1975 2900 2228 3300 1976 2900 2275 3200 2525 3600 2500 3328 2725 3800 3325 4500
WE | GHT 20 1400 2000 1550 2300 1675 2500 1560 2150 1700 2450 1978 2800 1950 2550 2128 2950 2575 3400
90,000 LB. (1] 1078 1650 1200 1750 1328 1950 178 1650 1350 1900 1475 4i00 1425 1900 1875 2200 il 1925 2550
NOTE: INCREASE CHART DISTANCES AS FOLLOWS:7S'F 4 10%; 100°F 4 20%; 125°F 4 308; 150°F4 40§ OPT IMUM TAKE-DFF IS BOS OF CWART VALUES
DATA AS OF  T-1-a% BASED ON: ESTIMATES
CLIMB DATA
AT SEA LEVEL AT 5000 FEET AT 10,000 FEET AT 15,000 FEET AT 25,000 FEET AT 30,000 FEET
GROSS BEST I.A.5 RATE | @AL. |BEST 1.A.5.| RATE [FROM SEA LEVEL| BEST |, A. 3. RATE [FROM SEA LEVEL| BEST |.A. 85| RATE |FROM SEA LEVEL BEST |.A.8.| RATE |FROM SEA LEVEL BEST I, A. 5. RATE |FROM SEA LEVEY
WEIGHT eyl oF [or 1Tl O [vie |l eeT el OF [roeluel et el 21 fikloa e T a2 | el i o Tl -0 | T e
kTS
LB. WL TS oumm f ruen (% TS fouims | win, [usen| ™™ | {cume | win. [useo| " [ 5 |cum | i, fuseo| | % [ctms | . [useo | " CLIME | MiK. |used
F.P.M.| USED F.P. M. F.P.RL F.P. M F.P. M| F.P. M
v 195 s60 | 157 | 195 sio | 1o | 310|195 wso | 20 [us3 |95’ 380 | 32 |ess | 198 180 | &8 [1285 | 198 20 | 126 |2040
WEIGHT 5 195 850 167 195 800 [ 255 | 195 740 I3 (368 | 195 670 20 |wAg | 195 480 37 | 776 | 195 0 L[] 965
1GHT Iiﬂ-'l 1230 167 195 160 L} 226 | 195 1090 9 352 | 195 1010 14 | 378 | 1956 820 25 | 562 | 195 700 a 676
000 LBS.
FOWER PLANT SETTINGS: [DETAILS OW FIC. #7 SECTION 111]: 2400 AFm & W3.4 IN. MG, AUTO RICH FUEL FLOWS ARE 5% CONSERVATIVE
DATA AS OF -1 4% AASED ON: ESTIMATES FUEL USED (U.S.68AL.) INCLUDES WARM-UP & TAKE-OFF ALLOWANCE
LANDING DISTANCE reer
GROSS BEST IAS APPROACH HARD DRY SURFACE FIRM DRY SOD WET OR SLIPPERY
WEIGHT POMER OFF| POWER oM | AT SEA LEVEL| AT 3000 FEET | AT 6000 FEET | AT SEA LEVEL AT 3000 FEET | AT 6000 FEET AT SEA LEVEL AT 3000 FEET | AT 6000 FEET
LB. MPH | KTS | MPH | KTS | GROUND |TO CLEAR | GROUND |TO CLEAR| GROUND |TO CLEAR| GROUND |TO CLEAR | GROUND |TO CLEAR | GROUMD [TO CLEAR | GROUND (TO CLEAR | GROUND |T0 CLEAR| GROUND l‘l‘ﬂ CLEAR
ROLL 50'08J. | ROLL 50'08J. | ROLL 50" 0BJ. ROLL 50' 0BJ.| ROLL 50' 0BJ. ROLL 50" 0BJ. ROLL 50' 0BJ. ROLL 50'0BJ. | ROLL 50" 0BJ.
s;ll% 18 125 126 2370 3150 2580 3450 2820 3750 2640 w20 2080 arso 3150 L] 6120 6900 6690 7560 7320 8250
ma‘i‘s oF 1-1-4% u_s(u OM; ESTIMATES OFTIMUM LARDING |5 A0S OF CHART VALUES
REMARKS : LEGEND
1.A.5. : INDICATED AIRSPEED
MOTE: TO DETERMINE FUEL CONSUMPTION M.PH. MILES PER WOUR
IN BRITISH IMPERIAL GALLONS, KTS. 1 ENOTS
MULTIPLY BY 10, THEN DIVIDE BY 12 F.P.M. : FEET PER MINUTE

1-r30Z-10 NV
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8. AIRCRAFT MODEL(S) EXTERNAL LOAD
i FLIGHT OPERATION INSTRUCTION CHART sl
i 8-29
ENGINE(S): R-3350-13, -21, -23 § 23A CHART WEIGHT LIMITS: 40,000 TO 130,000 POUNDS NUMBER OF ENGINES OPERATING: 4
=
LTS | mew |0 F:‘s‘:':‘l‘;. :‘;:Ir".':':. Lo e ﬁ"':‘: o= INSTRUCTIONS FOR USING CHART: SELECT FIGURE (N FUEL coLumy NOTES: COLUMNW | IS FOR EMERGENCY WIGH SPEED CAUISING ONLY.COLUMNS
L 5 e LT EQUAL TO OR LESS THAN AMOUNT OF FUEL TO BE USED FOR CRUISIW 1,111, 1¥ AND V GIVE PROGRESSIVE INCREASE IN RANGE AT A SACRIFICE
WAR o MOVE WORIZONTALLY TO RIGHT OR LEFT AND SELECT RANGE vaLue % SPEED. AIR MILES PER GALLON (MI./GAL.) (w0 WiND),GALLONS PER MR,
EMERG. ';‘53 EQUAL TO OR GREATER THAN THE STATUTE OR WAUTICAL AIR MILES (6. P.H) a0 TRUE Arseeen (T.AS.) ARE APPROXIMATE VALUES FOR
e sa TO BE FLOWN. VERTICALLY BELOW AND NPPOSITE VALUF NEAREST l;cr:uucthnw. VALUES :nc FOR AN mamtnmm: ;mu ALOWE
o8BS DESIRED CRUISING ALTITUDE (ALT.)READ RPM, MANIFOLD PRESSURE w0 WinNoT. T 08T 1w BRITISH IMPERIAL GAL (on G.P.H.):muLrirLy
POWER 2600 (47.5 =i AR. |6 [260°| 1130 §§§ (M.P.)aND MIXTURE SETTING REQUIRED. .5, AL (0% B.P.H.] &Y 10 THew DIVIDE ar 12.
COLUMN | FUEL COLUMN 11 COLUMN 111 COLUMN 1V FUEL COLUMN vV
RANGE IN AIRMILES (3) | u.s. RANGE IN AIRMILES RAMNGE IN AIRMILES RANGE IN AIRMILES u.s. RANGE IN AIRMILES
STATUTE NAUTICAL GAL. STATUTE NAUTICAL STATUTE NAUTICAL STATUTE NAUTICAL GAL. STATUTE NAUTICAL
T
10250 SUBTRACT FUEL ALLOWANCES NOT AVAILABLE FOR CRUISING ' :0250
3140 2720 10000 3400 2950 4100 3560 0000
2980 2580 9500 3230 2800 3900 3380 9500 REFER |TO
2820 2450 9000 3060 2660 gsg gzgo :% MAX | MUM | RANGE
2660 2310 8500 2890 2500 L] 020 conTROL | CURVE
2510 2170 8000 2720 2360 3280 2840 8000
2350 2040 7500 2550 2210 3070 2670 7500
2190 1900 7000 2380 2060 2870 2490 7000
2040 1770 6500 2210 1820 2660 2310 6500
1880 1630 6000 2040 1770 2460 2140 6000
1720 1500 5500 1870 1620 2260 1960 5500
1570 1360 5000 1700 1480 2050 1780 5000
MAXIMUM CONTINUOUS prEss [ (+3% STAT. ( WAUT.) Wi./GAL.) | (W41 STAT.(  WAUT.) MI./GAL.)J(  STAT.(  WAUT.) Mi./8AL.)| pgess MAXIHUM AIR RANGE
WP | MIX- APPROX. WP | W% APPROX. WP | WX~ APPROX. WP | Wix- | APPROX. WP | M- APPROX.
e | mones| e [ToF Toas. | ALT: npo| mcnes| ToRe [Tore] T.a.s. | RPo|mmcwes | TURE [Tore] r.a.s. | RP.|incHES | TuRe [Torif  T.a.s. ALT. |, o | imcues| e [Tor.] voas.
oo | e | xrs.| FEET aew | wew, | a7s, aen. [ wen [ e7s. apn | wew | *rs.| FEET aen | wen | xS,
50000 40000
35000 35000
30000 30000 SEE WOTE
R [ e, - e e [F 00 i R s ] e 265000 ABOVE|
2400 | 43.56 | AR 995 | 312 20000 2300 39 A.R. |B46 | 28R 20000
2400 | 93.5 | A.R. | 995 | 301 15000 | 2300 | 39 | A.R. 826 | 281 bk i .= =R E=NT 15000
2400 | #3.5 | A.R. | 989 | 204 10000 | 2300 | 38 |[A.R. [eis [272 2200 | 35 | A.R. | 612 | 251 10506
2900 | 43.5 | A.R. | 970 | 280 5000 | 2300 | 38 |A.R. |767 |261 2200 35 | A.R. | 586 | 200 5000
2900 | 83.5 | A.R. | 938 | 266 S.L. | 2300 a8 A.R. |738 |25 2200 35 A.R. | 858 | 229 S.L. i
SPECIAL NOTE EXAMPLE LEGEND
(1) MAKE ALLOWANCE FOR WARM-UP,TAKE-OFF & CLIM8 (SEE FIG. | AT 1%0,000B.GROSS WEIGHT WITH 8000 GAL.OF FUEL ALT. : PRESSURE ALTITUDE F.R. : FULL RICH
PLUS ALLOWANCE FOR WIND,RESERVE AND COMBAT AS REQUIRED.- (AFTER DEDUCTING TOTAL ALLOWANCES OF GAL.) M.P. : MANIFOLD PRESSURE  A.R. @ AUTO-RICH
€21 FUEL FLOWS (G.F.H.) ARE 5% COWBERVATIVE. TO FLY 3000 STAT.AIRMILES AT so000 FT.ALTITUDE GPY : U.S.GAL.PER WOUR Ael. : AUTO-LEAN
13) RAMGE 15 DASED ON FUEL MILEAGE TAKEN AT 20,000 FT. ALT. OMLY. MAINTAIN 2700 RPM AND 1% I MANIFOLD PRESSURE TAS : TRUE AIRSPEED C.L. : CRUISING LEAN
2 WITH MIXTURE SET: A.R. KTS. : mMOTS M.L. : MANUAL LEAN
S.L. : SEA LEVEL F.T. : FULL THROTTLE

DATA AS OF 7-1-44

BASED OM: ESTIMATES

RED FIGURES ARE PRELIMINARY, DATA, SUBJECT TO REVISION AFTER FLIGHT CHECK
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s AIRCRAFT MODEL(S) EXTERNAL LOAD ITEMS
73 FLIGHT OPERATION INSTRUCTION CHART .
§ 3 B-29 NONE
i ENGINE (S): R-3350-13, -21, ~23 & -23A CHART WEIGHT LIMITS: 130,000 TO 120,000 POUNDS NUMBER OF ENGINES OPERATING: 4
LIMITS | #Pm r::r. ,'n;r::t,:. :;;::'r;. :::f, f::, Gw:':' &= INSTRUCTIONS FOR USING CHART: SELECT FIGURE IN FUEL coLumw WOTES: coLumw | 1S FOR EMERGENCY MIGH SPEED CRUISING ONLY.COLUMNS
-0 o Bokhald E%l—: EQUAL TO OR LESS THAN AMOUNT OF FUEL TO SE USED FOR CRUISIM B0, 1Y anp ¥V GIVE PROGRESSIVE INCREASE IN RANGE AT A SACRIFICE
WAR B MOVE HORIZONTALLY TO RIGHT OR LEFT AND SELECT RAMGE vaLuE IN SPEED. AIR MILES PER GALLON (MI./GAL.) (N0 WIND),GALLONS PER WR.
EMERG. :—:E: EQUAL TO OR GREATER THAN TME STATUTE OR NAUTICAL AIR MILES (B.P.H.) awo tRue aieseeen (T.A.S.) ARE APPROXIMATE VALUES FOR
:‘ TO BE FLOWN. VFRTICALLY BELOW AND NPPOSITE VALUF NEAREST ﬁEFEﬂIC[.] WANGE VALUES ARE FOR AN AVERAGE AIRPLANE FLYING ALONE
MILITARY e DESIRED CRUISING ALTITUDE (ALT.)READ RPM, MANIFOLD PRESSURE (vo winof!’ 7o oaTaIn BRITISH IMPERIAL GAL. (0@ G.P.H.):mutripLy
POWER | 2600 | 47.5 AR, | 5 [260° 1130 §§§_ (M.P.)an0 MIXTURE SETTING REQUIRED. U. 5. BAL (om &.P.H.) & 10 Teew oiviDE 8Y 12.
COLUMN | FUEL COLUMN 11 COLUMN 111 COLUMN 1V FUEL COLUMN V
RANGE IN AIRMILES (3) u.s. RANGE IN AIRMILES RANGE IN AIRMILES RANGE IN AIRMILES U.8. RANGE IN AIRMILES
STATUTE MAUTICAL BAL. STATUTE NAUT ICAL STATUTE NAUTICAL STATUTE NAUTICAL GAL. STATUTE NAUTICAL
I
SUBTRACT FUEL ALLOWANCES NOT AVAILABLE FOR CRUISING‘“
2540 2200 BOOO 2800 3440 2590 8000
2380 2060 7500 2620 2280 3220 2800 7500
2220 1930 7000 2440 2130 3000 2610 7000 REFER TO
2060 1790 6500 2280 1980 2790 2420 6500 MAXIMI'M RANGE
1900 1650 6000 2100 1820 2580 2240 6000 CONTROL CURYE
1740 1510 5500 1920 1670 2360 2050 5500
1580 1380 5000 1750 1520 2150 1860 5000
1430 1240 4500 1570 1370 1930 1680 4500
1270 1100 4000 1400 1220 1720 1490 4000
1o 965 3500 1220 1060 1500 1310 3500
950 825 3000 1050 8l0 1290 Iizo 3000
MAXIMUM CONTINUOUS press | ( «35STAT. ( WAUT.) Mi./GAL.) | (.43 STAT.(  WAUT.) MI./GAL.)f(  STAT.( NAUT.) Mi./6AL.)| pgess MAXIMUM AIR RANGE
WP | M- APPROX. ALT we. | M- APPROX. WP | Mix- APPROX, WP | M- APPROX . A MR | Mix- APPROX.
R.P.M | INCHES | TURE |Tof?!]  T.a.s. * | npow | mcues| ToRe | ror?]  r.a.s. | RPow|imcHES | TURE | rort  r.a.s. | R.POL | IMcHES | TuRE [ToT.| T.as. LT | opw | ncies| Ture [Tor. | voas
cew. | wew. | xrs.| FEET amw | wew | k7S, o, | we | nTS. oew | we | wrs.| FEET apu | wew | uts.
%0000 40000
35000 35000
el ) ' iy §S -- | 30000 30000 SHE WOTE WBOVE
2900 | 43.5 | A.R. | 985 | 324 25000 | -- e = sell| = e 25000
2900 | 43.5 | A.R. | 995 | 316 20000 | 2300 | 39 |A.R. | @56 | 300 rath] (i = P 20000
2400 | 43.5 | A.R. | 995 | 305 15000 | 2300 | 38 |A.R. |820 | 287 2200 | 35 | A.R. | 607 | 261 15000
2400 | 43.5 | A.R. | 989 | 298 10000 | 2300 | 39 |[A.R. |809 | 273 2200 | 35 | A.R. | 610 | 262 10000
2400 |'43.5 | A.R. | 970 | 283 5000 | 2300 | 38 |A.R. [760 | 266 2200 | 35 | A.R. | 576 | 2u8 5000
2400 | 43.5 | A.R. | 93R | 269 $.L. | 2300 38 A.R. | 724 | 253 2200 | 35 A.R. | 545 | 234 5.1 |
SPECIAL MOTES EXAMPLE LEGEND
{1) MAKE ALLOWANCE FOR WARM-UP, TAKE-OFF & CLIMS (SEE FiG. ) AT 130,000LB.GROSS WEIGHT WITH 8000 GAL.OF FUEL ALT. : PRESSURE ALTITUDE  F.R. : FULL RICH
PLUS ALLOWANCE FOR WIND,RESERVE AND COMBAT AS REQUIRED. (AFTER DEDUCTING TOTAL ALLOWANCES OF GAL.) M.P. : MANIFOLD PRESSURE  A.R. 1 AUTO-RICH
121 FUEL FLOWS ARE 88 COMSERVATIVE TO FLY 3300 STAT.AIRMILES AT 15000 FT.ALTITUDE GPM  : U.5.GAL.PER WOUR A.l. 1 AUTO-LEAN
130 MOTE: RANSE 15 BASED OW FUEL MILEAGE TAKEM AT 20,000 FT. MAINTAIN 2200 RPM AND3 5.0 1N.MANIFOLD PRESSURE TAS : TRUE AIRSPEED C.l. : CRUISING LEAN
WITH MIXTURE SET! A.R. KTS. : ENOTS M.L. @ MANUAL LEAN
S.L. 1 SEA LEVEL F.T. : FULL THROTTLE

DATA AS OF 7-1-u4

BASED ON:

ESTIMATES

RED FIGURES ARE PRELIMINARY. DATA, SUBJECT TO REVISION AFTER FLIGHT CHECK
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2. AIRCRAFT MODEL(S) EXTERNAL LOAD ITEMS
E g; i FLIGHT OPERATION INSTRUCTION CHART el
HER]
. ENGINE(S):  R-3350-13, -21, -23 & -23A CHART WEIGHT LIMITS: 120,000 TO (10,000 POUNDS NUMBER OF ENGINES OPERATING: 4
=
LIMITS | Rrew. I::n ,::'::‘I:. :J:::r:. :":fr 'r:::l: G"’:‘:‘ = INSTRUCTIONS FOR USING CHART: SELECT FIGURE IN FUEL coLumw NOTES: coLuMy | IS FOR EMERGENCY HIGH SPEED CRUISING ONLY.COLUMNS
- S uE= EQUAL TO OR LESS THAN AMOUNT OF FUEL TO BE USED FOR CRUISING 11,001, 1¥ AND ¥ GIVE PROGRESSIVE INCREASE IN RANGE AT A SACRIF ICE
WAR 3._'.5 MOVE WORIZONTALLY TO RIGHT OR LEFT AND SELECT RANGE vaLUE IN SPEED. AIR MILES PER GALLON (MI./BAL.) (wo winp),GALLONS PER M.
EMERG. 34 EQUAL TO OR GREATER THAN THE STATUTE OR NAUTICAL AIR MILES (G.P.H.) awp TRUE AlRsPEED (T.A.S.) ARE APPROXIMATE VALUES FOR
TO BE FLOWN. YFRTICALLY BELOW AND NPPOSITE VALUF NEAREST Rtﬂtl‘i‘.lctfh RARGE VALUES ARE FOR AN AVERAGE AIRPLANE FLYING ALOWE
MILITARY o efé DESIRED CRUISING ALTITUDE (ALT.)READ RPM, MANIFOLD PRESSURE (vo winp)." To oaTAin BRITISH IMPERIAL GAL. (of GLP.H.):mMuLTiPLY
PONER 2600 (u7.5 A.R. 5 60" (1130 B30 (M.P.)AND MIXTURE SETTING REQUIRED. U.5. AL (o8 G.P.H.) av [0 THEN DIVIDE BY 12,
COLUMN | FUEL COLUMN 11 COLUMN 11 COLUMN 1V FUEL COLUMN ¥
RANGE IN AIRMILES (3) | u.s. RANGE IN AIRMILES RANGE IN AIRMILES RANGE IN AIRMILES U.s. RANGE IN AIRMILES
STATUTE NAUTICAL GAL. STATUTE NAUTICAL STATUTE T NAUTICAL STATUTE NAUTICAL GAL. STATUTE NAUTICAL
T w
SUBTRACT FUEL ALLOWANCES NOT AVAILABLE FOR CRUISING
2120 1840 6500 2400 2080 3640 3160 6500
1960 1700 6000 2220 1920 3360 2920 6000 REFER |TO
1790 1560 5500 2080 1760 3080 2670 5500 MAX IMUM [ RANGE
1630 1420 5000 1850 1600 2800 2430 5000 CONTROL [CURVE
1470 1270 4500 1670 1440 2540 2180 4500
1300 1130 4000 1480 1280 2240 1940 4000
[ALT] 990 3500 1280 2o 1960 1700 3500
980 B50 3000 1o 960 1680 1450 3000
gi0 710 2500 920 800 1400 1210 2500
650 560 2000 740 640 120 970 2000
490 420 1500 550 480 BY40 730 1500
MAXIMUM CONTINUOUS prEgs | <37 STAT. ( NAUT.) Mi.feaL.) | («56 STAT. ( NAUT.) MI./GAL.) | ( STAT. ( NAUT.) MI./8AL.) | press MAXIMUM AIR RANGE
WP | MiX- APPROX, ALT wE | M- APPROX. WP | MIX- APPROX. e | Mix- APPROX. ALT e mix- APPROX.
R.PM | INCHES | TURE |Tof?] T.a.s. * | repon | mcues| Ture [Tor?] t.a.s. | R |incwes | TURE [ToFE  a.s. | RP.w|imches | mume [rof]  T.a.s. * | R.P.M | INCHES| TURE | TOT.| T.A.S.
aow [ wew | ers.| FEET i | weu_ | xTs. oea, [ e | wTS. o | wew | n1s.| FEET o | wen [xrs.
50000 40000
35000 35000
e S - — = -- | 30000 = - — 2= | == - 30000 BEE WOTE ABOVE
2400 | u3.5 |A.R. |o85 | 322 25000 | 2300 | 39 A.R. | R3u | 308 25000
2400 [ 83.5 | A.R. 985 | 323 20000 | 2300 39 AR, | B34 | 308 20000
2400 | 83.5 | A.R. | 995 | 308 I5000 | 2300 38 A.R. | 790 | 292 - ] i - —— b 15000
2400 | 43.5 | AR 989 | 302 10000 | 2300 a8 A.R. | 765 | 283 2100 3 AL |u28 | 240 10000
2400 | 43.5 | AR 870 | 286 5000 | 2250 ar A.R. | 721 | 267 2100 31 AL | 806 | 228 5000
2400 | 43.5 | AR 938 | 272 8.L. | 2250 37 AR 686 | 254 2100 31 AL | BBY | 215 S.L. |
SPECIAL NOTES EXAMPLE LEGEND
(1) MAKE ALLOWANCE FOR WARM-UP,TAKE-OFF & CLIM8 (SEE FIG. AT 190, 000LB.GROSS WEIGHT WITH v,000 GAL.OF FUEL ALT. : PRESSURE ALTITUDE  F.R. : FULL RICH
PLUS ALLOWANCE FOR WIND,RESERVE AND COMBAT AS REQUIRED. (AFTER DEDUCT ING TOTAL ALLOWANCES OF GAL.) M.P. i MANIFOLD PRESSURE  A.R. : AUTO-RICH
f21 FUEL FLOWS 1G.P.H.) ARE 3% CONSERVAT IVE. TO FLY 1sgo STAT.AIRMILES AT 15000 FT.ALTITUDE GPM ¢ U.S.GAL.PER WOUR A.l. = AUTO-LEAN
3] RANGE 15 BASED ON FUEL MICEAGE TAKEW AT 25,000 FT. ALT. OMLY. MAINTAIN 2300 RPM AND 3 & IN.MANIFOLD PRESSURE TAS : TRUE AIRSPEED €.l CRUISING LEAN
WITH MIXTURE SET! 4., KTS. @ KNOTS MoLe @ MANUAL LEAN
S.L. : SEA LEVEL F.T.  FULL THROTTLE
DATA AS OF 7-1-44 BASED OM: ESTIMATES RED FIGURES ARE PRELIMINARY. DATA, SUBJECT TO REVISION AFTER FLIGHT CHECK
7 ( ( ( (
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AAFMC-526
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AIRCRAFT MODEL(S)
B-29

FLIGHT OPERATION INSTRUCTION CHART

EXTERNAL LOAD ITEMS
NONE

ENGINE(S): R-3350-18, -21, -23 & -23A CHARY WEIGHT LIMITS: 110,000 T0 100,000 POUNDS NUMBER OF ENGINES OPERATING: 4
LIMITS | ®em. ‘::G ,:,;’I:EI:' :J:rfr:. :::f, f::, :e:',:' BT INSTRUCTIONS FOR USING CHART: SeELEcT FIGURE Iw FUEL coLumm NOTES: COLUMM | IS FOR EMERGENCY WIGH SPEED CRUISING ONLY.COLUMNS
- et EEs EQUAL TO OR LESS THAN AMOUNT OF FUEL TO 9E USED FOR CRUISIN 11,100, 1¥ aND ¥ GIVE PROGRESSIVE INCREASE IN RANGE AT A SACRIFICE
WAR arS MOVE HWORIZONTALLY TO RIGHT OR LEFT AND SELECT RANGE vaLUE IN SPEED. AIR MILES PER GALLOW (MI./BAL) (N0 wiND),GALLONS FER WR.
EMERG. -_-5% EQUAL TO OR GREATER THAN THE STATUTE OR NAUTICAL AIR WILES (B.P.H.) ano TRuE aimseeco (T.ALS.) ARE APPROX IMATE VALUES FOR
oE TO BE FLOWN. VERTICALLY BELOW AND NPPOSITE VALUF WEAREST REFERENCE. RANGE VALUES ARE FOR AN AVERAGE AIRPLANE FLYING ALONE
MILITARY °5§ DESIRED CRUISING ALTITUDE (ALT.)READ RPM, WAWIFOLD PRESSURE (w0 winof™ 1o 0aTa 1w BRITISH IMPERIAL GAL. (om &P.M.):MuLTieLyY
POWER |2600 |47.5 A.R. |5 heo°| 1130|832 (M.P.)anp MIXTURE SETTING REQUIRED. U.8. BAL. (o8 G.P.H.) 6Y 10 Thew D1V IDE BY 2.
COLUMN | FUEL COLUMN 11 COLUMN 111 COLUMN 1V FUEL COLUMN V
RANGE IN AIRMILES (3)]| w.s. RANGE IN AIRMILES RANGE IN AIRMILES RANGE IN AIRMILES v.s. RANGE IN AIRMILES
STATUTE MAUTICAL GAL. STATUTE NAUTICAL STATUTE I NAUTICAL STATUTE NAUTICAL GAL. STATUTE NAUTICAL
1 (]
SUBTRACT FUEL ALLOWANCES NOT AVAILABLE FOR CRUISING
1670 1450 5000 1900 1650 2250 1950 2850 2470 5000
1500 1300 4500 1710 1480 2020 1750 2560 2220 4500 REFER |TO
1330 1160 4000 1520 1320 1800 1560 2280 1980 4000 MAXIMUM RANGE
170 lolo 3500 1330 1150 1570 1360 1990 1730 3500 CONTROL CURVE
1000 870 3000 1140 990 1350 1170 1710 1480 3000
830 720 2500 950 820 1120 970 1420 1230 2500
660 580 2000 760 660 900 780 1140 990 2000
500 430 1500 570 590 670 580 850 T40 1500
330 290 1000 380 330 450 390 570 490 1000
160 140 500 150 160 220 190 280 240 500
MAXIMUM COKTINUOUS PRESS (38 3TAT. ( RAUT.) Mi./@aL.) | (45 STAT. ( NAUT.) Mi./GAL.) | (57 sTaT. ( NAUT.) MI./BAL.) | press MAXIMUM AIR RANGE
WP | M- APPROX. ALT WP | M- APPROX. WP | M- APPROX. WP | HiX- APPROX. ALT we.| M- APPROX.
r » _—,— .
RP.M| INCHES | TURE [Tof?{ r.a.s. RPW | mcues | Tume [rofl'| t.a.s. | RP.L|INCHES | TURE | rof?] i.a.s. | R.P.L | IMCHES | TRE |Tor?| T.a.s. RPN | INCHES| TURE | TOT.| T.A.S.
apn [ we | krs.| FEET am [ W | kTS, ami | wee | KT ame | e | ers.| FEET o | wen [ xrs.
40000 %0000
e - - | == |-- | as000| -- - - |- o 35000
2800 [43.5 | A.R. | 969 | 3u3 30000 | 2300 | 3% | A.R. |865 |320 S I SR [ R 30000
2400 [us.5 | A.R. | 085 | 329 25000 | 2300 | 38 | A.R. |83 |36 2200 | 36 | A.R. [ 651 | 208 e == == = | == | -] 25000 SEE NOTE ABOVE
2400 |[43.5 | A.R. | 995 [ 327 20000 | 2300 | 35 | A.R. |82v | 313 2200 | 35 [ AR | 653 | 299 2100 | 31 | AL [468 |267 20000
2400 |u3.56 A.R. | 995 | 316 is000 | 2300 a8 AR. | 776 | 205 2200 35 AR 620 | 279 2100 31 AL |une | 265 15000
2400 : 43.5 AR 989 | 303 |o000 | 2300 38 A.R. | 765 | 287 2200 3 AR 600 | 270 2100 2l AL 436 | 299 10000
2400 |u3.5 | A.R. | 970 | 288 5000 | 2250 | 37 | A.R. |705 | 268 2200 | 34 | A.R. | 585 | 250 2100 | 31 AL 812 235 5000
2400 |u3.5 | A.R. | 938 | 278 "s.L. | 2250 | 37 | A.R. |676 | 257 2200 | 8% | A.R. | 526 | 237 2100 | 31 AL |386 220 5. L.
SPECIAL MWOTES EXAMPLE LEGEND
(1) MAKE ALLOWANCE FOR WARM-UP,TAKE-OFF & CLIMB (SEE F1G. ) AT 110,000 LB.GROSS WEIGHT WITH 3,000 GAL.OF FUEL ALT. : PRESSURE ALTITUDE F.R. 1 FULL RICH
PLUS ALLOWANCE FOR WIND,RESERVE AND COMBAT AS REQUIRED.- (AFTER DEDUCTING TOTAL ALLOWANCES OF GAL.) M.P. : MANIFOLD PRESSURE  A.R. : AUTO-RICH
12) FUEL FLOW (6.P.H.) ARE %% CONSERVATIVE. TO FLY 1650 STAT.AIRMILES AT 15,000 FT.ALTITUOE GPH 1 U.5.GAL.PER HOUR AL, 1 AUTO-LEAN
130 RANGE 15 BASED ON A FUEL WILEAGE AT 25,000 FT. ALT. ONLY. MAINTAIN 2300 RPM AND 31 IN.MAMIFOLD PRESSURE = TAS : TRUE AIRSPEED ‘Cals 3 CRUISING LEAN
WITH MIXTURE SET! AuLe KTS. : KNOTS M.L. 1 MANUAL LEAN
S.L. 1 SEA LEVEL F.T. 3 FULL THROTTLE
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AIRCRAFT MODEL(S)
B-29

AAFMC-528
A=l-ua

FLIGHT OPERATION INSTRUCTION CHART

EXTERNAL LOAD ITEMS

NONE

ENGIWE (S): R3350-13, -21, -23, -23A CHARYT WEIGHT LIMITS: 100,000 TO 190,000 POUNDS NUMBER OF ENGINES OPERATING: 4
LINITE | il | e | ATORE | e oA ] = INSTRUCTIONS FOR USING CHART: SELECT FIGURE N FUEL COLUMN WOTES: COLUMN | 1S FOR EMERGEMCY HIGH SPEED CRUISING ONLY.COLUMMS
- el 55: EQUAL TO OR LESS THAN AMOUNT OF FUEL TO SE USED FOR CRUISING. L, 01,1V AND ¥ GIVE PROGRESSINE INCREASE IM RANGE AT A SACRIFICE
WAR S, MOVE HORIZONTALLY TO RIGHT OR LEFT AND SELECT RANGE vaLUE IN SPEED. AIR MILES PER GALLOW (MI./GAL.) (W0 WIND),GALLONS PER WR.
EMERG . EE: EQUAL TO OR GREATER THAN THE STATUTE OR NAUTICAL AIR MILES (6.P.H.) awo TRUE m1rsPeeD (T.A.S.) ARE APPROXIMATE VALUES FOR
el TO BE FLOWN, VFRTICALLY BELOW AMD NPPOSITE VALUF NEAREST REFERENCE. RANGE VALUES ARE FOR AN AVERAGE AIRPLANE FLYING ALONE
MILITARY | 2600 [ 47.5 A.R. 5 [260°[1130 | &S DESIRED CRUISING ALTITUDE (ALT.)READ RPM, MANIFOLD PRESSURE (o winol!’ To 08TAIN BRITISH IMPERIAL GAL. (or G.P.H.):MuLTIPLY
POWER B30 (M.P.)AND MIXTURE SETTING REQUIRED. U.5.8AL. (o G.P.H.) &Y 10 THEN DIvIDE 8Y 12.
COLUMN | FUEL COLUMN |1 COLUMN 111 COLUMN 1V FUEL COLUMN vV
RANGE IN AIRMILES (3) u.s. RANGE IN AIRMILES RAMGE IMN AIRMILES RANGE IN AIRMILES U.s. RANGE IN AIRMILES
STATUTE NAUTICAL BAL. STATUTE NAUTICAL STATUTE 1 NAUTICAL STATUTE NAUTICAL GAL. STATUTE NAUTICAL
T [}
SUBTRACT FUEL ALLOWANCES NOT AVAILABLE FOR CRUISING .
1190 1030 3500 1540 1330 2300 2000 3500
1020 880 3000 1320 (L] 1770 1530 1980 1720 3000 REFER TO
850 740 2500 1100 950 1470 1280 1650 1430 2500 MAXIMUM RANGE
680 590 2000 880 760 1180 1020 1320 1140 2000 CONTROL CURYE
510 440 1500 660 570 880 760 830 B60 1500
340 290 1000 440 380 590 510 660 570 1000
170 140 500 220 190 290 250 330 280 500
____MAXIMUM CONTINUOUS PRESS (.44 STAT. ( NAUT.) MI./6AL.) | (.59 STAT. ( WAUT.) MWi./BAL.) | (.66 STaT.( NAUT.) MI./GAL.) PRESS MAXIMUM AIR RANGE
M. P. m‘.r APPROX. ALT M. P. M- APPROX, MP. MIX- APPROX. P Mix= APPROX. ALT WP MIX- APPROX.
R.P.M | INCHES | TURF | Totd! T.AS. * ] RP.M | INCHES | TURE | ToT2] T.A.S. R.P.M | INCHES | TURE | Tow! f.A.5. R.P.M. | INCHES | TURE | To¥3) T.h.5. * | P | INCHES| TURE | ToT. T A5
o [ wew | xvs.| FEET o | wen | xTs, opw, | wew | TS g [ wem [wrs.| FEET o | w [uts.
40000 40000
- - - e - 35000 -— - - - e 35000
2900 | 43.5 | A.R. 969 | 350 30000 | 2250 | 37 AR 718|318 30000 SEE MOTE ABOYE
2900 | 43.5 | A.R. | 985 | 335 25000 | 2250 | 36 A.R.| 689 |303 - e || == =] =1 = 25000
000 | 3.5 AR, | 995 | 331 20000 | 2250 36 A.R.| 681 |300 2100 31 AL | %70 | 277 20000
000 | 43.5 A.R. | 885 | 315 15000 | 2200 35 A.R.| 642 | 285 2100 3 AL |sa8 | 269 - - v - e e 15000
2900 | 83.5 | A.R. | 989 | 307 10000 | 2200 | 35 AR.| 825 |275 2100 | 31 [A.L |ws3 | 288 1900 [ 28 | A.L. |3us | 228 10000
M00 | 43.5 AR | 870 | 291 5000 | 2200 35 A.R.| 586 | 258 2100 a AL | 405 | 239 1800 | 28 AL | 311 | 208 5000
2800 | 43.5 A.R. | 938 | 277 §.L. | 2200 a5 A.R.| 556 | 245 2100 31 AL | 380 | 224 1800 | 28 A.L. | 208 | 187 8. L.
|
SPECIAL NOTES EXAMPLE LEGEND
(1) MAKE ALLOMANCE FOR WARM-UP,TAKE-OFF & CLIMB (SEE FIG. | AT 100,000 LB.GROSS WEIGHT WITH 2000 GAL.OF FUEL ALT. : PRESSURE ALTITUDE  F.R., : FULL RICH
PLUS ALLOWAKCE FOR WIND,RESERVE AMD COMBAT AS REQUIRED. (AFTER DEDUCT ING TOTAL ALLOWANCES OF GAL.} M.P. : MANIFOLD PRESSURE  A.R. : AUTO-RICH
i2) FUEL FLOWS (G.P.W.l ARE 5% CONSERVATIVE TO FLY 660 STAT.AIRMILES AT 10,000 FT.ALTITUDE GPH @ U.S5.GAL.PER WOUR A.ls © AUTO-LEAN
(31 RANGE |5 BASED ON FUEL MILEAGE TAKEN AT 25,000 FT. ALT. ONLY MAINTAIN gyon  HPM AND 43,5 IN.MANIFOLD PRESSURE TAS : TRUE AIRSPEED C.L. : CRUISING LEAN
WITH MIXTURE SET: AR, KTS..: KNOTS Mol : MANUAL LEAN
5.L. : SEA LEVEL F.T. i FULL THROTTLE

DATA AS OF 7-1-8% BASED OM: ESTIMATES

RED FIGURES ARE PRELIMINARY. DATA, SUBJECT TO REVISION AFTER FLIGHT CHECK
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AIRCRAFT MODEL(S)

FLIGHT OPERATION INSTRUCTION CHART

EXTERNAL LOAD ITEMS
NONE

B-29
ENGINE (S): R-3350-13, ~21, ~23 & -23A CHART WEIGHT LIMITS: 90,000 TO 80,000 POUNDS NUMBER OF ENGINES OPERATING: 4
LIMITS | mom | e N ety imcrltews oo | JES | 1MSTRUCTIONS FOR USING CHART: seiect Froume in FUEL cotum WOTES: COLUMM | 1S FOR EMERGENCY WIGH SPEED CRUISING ORLY.COLUNNS
ga-' EQUAL TO OR LESS THAN AMOUNT OF FUEL TO BE USED FOR CRUISIN ||,|§|,|' AND ¥V GIVE PROGRESSIVE INCREASE IN WANGE AT A SACRIF ICE
WAR e MOVE WORIZONTALLY TO RIGHT OR LEFT AND SELECT RANGE vaALUE % SPEED. AIR MILES PER GALLON (MI./BAL) (M0 wWIND),GALLONS PER WR.
EMERG. 3% EQUAL TO OR GREATER THAN THE STATUTE OR NAUTICAL AIR MILES (6.P.H.) awp TRUE aiRsPEED (T.A.S.) ARE APPROXIMATE VALUES FOR
:‘,“ TO BE FLOWN, VFRTICALLY BELOW AND NPPOSITE VALUF MEAREST NFE*E'C?h WAMGE VALUES ARE FOR AN AVERAGE AIRPLANE FLYING ALOWE
MILITARY 0 °8s DESIRED CRUISING ALTITUOE (ALT.)READ RPN, MANIFOLD PRESSURE (wo winpl. 10 oaTAIN BRITISH IMPERIAL GAL (pm & P.H.):MuLTipLY
POWER 2600 | 47.5 A.R. | 5 |260°| 1130 §§£ (M.P.) D MIXTURE SETTING REQUIRED. U. 8. GAL. (o G.P.H.] 8 10 THEN DIVIOE 8Y 12.
COLUMN | FUEL COLUMN 1|1 COLUMN 111 COLUMN 1V FUEL COLUMN V
RANGE IN AIRMILES (3)] u.s, RANGE IN AIRMILES RANGE IN AIRMILES RANGE IN AIRMILES u.s. RANGE IN AIRMILES
STATUTE NAUTICAL GAL. STATUTE NAUTICAL STATUTE NAUT ICAL STATUTE NAUTICAL GAL. STATUTE NAUTICAL
1 ]
SUBTRACT FUEL ALLOWANCES NOT AVAILABLE FOR CRUISING .
690 600 2000 820 710 1200 1040 1360 ligo 2000
620 540 1800 740 640 1080 40 1220 los0 1800 REFER|TO
550 480 1600 650 570 960 8:0 |Ogﬂ :ﬂ :5% MAX IMUM| RANGE
480 u20 1400 570 500 840 730 950 0 4 CONTROL| CURVE
410 360 1200 490 430 720 620 820 710 1200
340 300 1000 410 350 600 520 680 590 1000
270 240 800 330 280 480 410 540 470 800
200 180 600 250 210 360 slo 410 350 600
130 120 400 160 140 240 210 270 240 400
60 60 200 80 70 120 100 130 120 200
MAXIMUM CONTINUOUS PRESS (41 STAT. ( NAUT.) M1./6AL.) | ( +60 STAT. ( lll.IT.l M. /BAL.) [-sa STAT. ( NAUT.) MI./8AL.) PRESS MAXIMUM AIR RANGE
M. P. Mix- APPROX. ‘ P MiX- APPROX. M. P. MiX- APPROX. M. P. M- APPROX. ‘LT M. P. MiX- APPROX.
RP.M|INCHES | TURE [ToF|  r.a.s. LT. R.P.M | INCHES| TURE [Tofi| T.A.5. | RP.M|INCHES | TURE | ror?] a.s. | R |imcHEs | tuge |ror?]  T.a.s. * | &P.i | InCHES| TuRe |ToT.| T.A.s.
am [ wew. | wrs.] FEET aen | wew | xTs. oo, | wen | TS oo | wew [ wrs.| FEET ae | wen | xTs.
40000 40000
- - - - --| -- | 35000 - - - - | == - 35000
2400 | 43.5 | A.R. | 969 | 358 30000 {2300 | 39 | A.R. |835 | 342 - - = = S 30000 SEE JOTE ABQVE
2400 | %3.56 | A.R. | 985 | 3u) 25000 (2300 38 | AR (790 |3 2100 | 31 A.L. | 474 | 285 = g ] = | =1 = | 25000
2400 43.5 | A-R. | 995 | 3356 20000 |2250 37 AR. | 778 | 319 2100 | 31 AL | 472 | 288 2000 28 AL | 384 | 261 20000
2400 | 43.5 | A.R. | 895 | 319 15000 [2250 | 37 [A.R. |729 | 299 2100 | 31 | AL [ w5 | 268 1950 | 28 | A.L | 356|282 15000
2400 43.5 | A.R. | 989 | 305 10000 |2250 a7 A.R. | 707 | 280 2100 | 31 A.L. | 430 | 259 1850, | 28 A.L. | 3uy | 23% 10000
2900 43.5 | A.R. | 970 | 295 5000 |2250 36 A.R. | 658 | 270 2100 | 31 AL | w02 | 242 1800 28 A.L. | 316|218 5000
2400 43.5 | A.R. | 838 | 278 $.L. |2250 36 A.R. | 626 | 257 2100 | 31 A.L. | 376 | 227 1850 28 AL | 204 | 202 8. L.
Il
SPECIAL WOTES EXAMPLE LEGEND
(1) MAKE ALLOWANCE FOR WARM-UP,TAKE-OFF & CLIM8 (SEE Fi1G. | AT 50,000 LB.GROSS WEIGHT WITH 1900 GAL.OF FUEL ALT. : PRESSURE ALTITUDE F.R. 3 FULL RICH
PLUS ALLOWANCE FOR WIND,RESERVE AND COMBAT AS REQUIRED. (AFTER DEDUCT ING TOTAL ALLOWANCES OF GAL.) M.P. : MANIFOLD PRESSURE AR. @ AUTO-RICH
(2! FUEL FLOWS (6.P.H.) ARE 9% CONSERVATIVE. TO FLY o0 STAT.AIRMILES AT 10000 FT.ALTITUDE GPM @ U.S.0AL.PER HOUR Auko 3 AUTO-LEAN
(3] RANGE 15 BASED ON FUEL MILEAGE TAKEN AT 25,000 FT. ALT. oWLY. MAINTAINZIOO RPM AND 31 IN.MANIFOLD PRESSURE TAS : TRUE AIRSPEED C.L. : CRUISING LEAN
WITH MIXTURE SET: A.L. KTS. : WMOTS M.L. 1 MANUAL LEAM
S.L. : SEA LEVEL F.T. : FULL THROTTLE
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SUPPLEMENTARY FLIGHT CHARTS

Maximum Range Control Chart

Effect.iof Cowl Flapson CyL. Hd. Temp. and EAS_ .. . . . . e
Fuel Consumption Curve . 134
Air Speed—Four Engines, 15,000 Ft. (Various Cowl Flap Settings)
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SUPPLEMENTARY FLIGHT INFORMATION

Charts and discussions are included in this appen-
dix which give takeoff distances, climb performance,
ranges, speeds, recommended descent procedures and
performance of the B-29 airplane. Alcthough fuel flows
in preceding sections of this Technical Order contain
a 59 conservative factor, the information contained in
this appendix contains no known margins and is in-
tended to represent the average airplane with the fol-
lowing configuration. Extending the Radar Dome re-
duces range by 4% and speed by 5 mph.

SUMMARY

Before Takeoff

In order to complete engine warmup and power
checkout with lowest possible head temperatures (un-
der 220°) run engines on ground at lowest possible
RPM (never over 700) for shortest possible time. Al-
ways head airplane into wind and use maximum cowl
flaps. On run up set 2600 RPM and 47.5 inches mani-
fold pressure.
Takeoff

Set wing flaps to 25°. Never start take off
with engines above 220° C. Start take off with
15° cowl flaps; close during take off run to 7"
when airborne. Set all trim tabs neutral.

For normal takeoff use 2800 RPM and no brakes.
“Walk" throttles forward to maintain directional con-
trol until rudder control is obtained. Advance throttles
t0 49 in. manifold pressure. At 90 mph relieve pres-
sure on nose wheel and allow airplane to continue
acceleration and fly off runway. Retract gear immedi-
ately. Allow airplane to accelerate to climbing speed
as quickly as possible. Retract flaps at 160 mph. Re-
duce power when convenient. Minimum speed for 2
engine control is 130 mph.

For short takeoff line airplane up carefully on
runway. Use 2800 RPM and hold airplane with brakes
until 35 inches is obtained. Release brakes and ad-
vance throttles rapidly to 49 inches, steering with
minimum braking until rudder becomes effective.
Lower tail at 90 mph and continue to accelerate to
takeoff speed. Retract gear immediately after takeoff.
For shortest distance to clear close obstacles allow only
a minimum speed increase. After clearing obstacles
level off as much as ‘possible and accelerate quickly to
climbing speed. (195 I1AS) Retract flaps at 160 mph.
Reduce power when convenient.

Climb

Make all climbs at 195 to 205 mph L.A.S. Never
climb at slower speeds. Set cowl flaps as required to
cool cylinder heads to 248° C. or below. Do not use
more than 3 inches cowl flap gap. For maximum climb
performance, use 2400 RPM and 43.5 inches.

Level Flight

Use full throttle and set power with the turbo
regulators. When full throttie powers give inadequate
cabin airflow, use turbo boost setting No. 7 and part
throttle. On an average day (60° F. on the ground)
open cowl flaps 12 inch when below 10,000 feet, 1 inch
between 10,000 and 20,000 feet and 2 inches above
20,000 feet. On a hot day (100° F. on the ground) open
cowl flaps one more inch at each altitude. Cowl flap
openings should never be greater than 3 inches, but
may be less than those specified as head temperatures
permit. Mixture auto rich above 2100 RPM and 31
inches.

" long Range Cruising

For maximum range, bold the speed within the
proper speed band.

In setting up long range cruising condition after
a climb, climb 500 to 1500 fr. above desired altitude.
Descend to desired altitude at higher speeds and high-
er cowl flap settings than necessary for long range
cruising in order to cool engines down. Set up correct
cruising speed by use of elevators (cowl flaps at recom-
mended openings) when desired altitude is reached.
Adjust power to maintain altitude and adjust cowl
flaps on individual engines to maintain proper cylin-
der head limits. Always be sure to use the recom-
mended power settings and mixtures for long range
cruising. Reset power every two or three hours to
maintain correct cruising speeds. For long range
climb use above climb instructions.

Recommended Power Settings

For recommended power settings see figure 23.

Approach

Move supercharger regulators to full on and pro-
peller controls to 2400 RPM. Initial approach at 160
MPH with flaps 25°. Do not lower landing gear until
sure of making field. Make final approach at 30 MPH
above power-off stalling speed with flaps full down
at end of runway. Maximum speed for full flaps is
18¢ MPH. Do not drag in at low altitude, as this
causes high temperatures. In event of “go around”
heads will exceed limits.

Landing

Make all landings with full flaps. Land on main gear
with tail low. Open side windows in landing to hear
and hence avoid sliding the tires. To “go around” use
full throttle, full turbo, and 2600 RPM. Immediately
raise flaps to 257, and also raise gear.
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TAKEOFF CONTROL CHART

The takeoff distances to clear the standard 50-foot obstacle, with flaps extended
257, are presented in chart form and are based on actual takeoff tests. Ground
runs may be obtained as noted on the chart. Average takeoff distances are shown,
not minimums. Multiply these distances by .8 to find the minimum distances.

The upper left-hand portion of the chart is the familiar density altitude conver-
sion chart where the outside air temperature and pressure altitude define the den-
sity altitude. The upper half of the chart shows curves for the takeoff distance
on a hard-surfaced runway and zero-wind at gross weights from 80,000 pounds to
150,000 pounds. The approximate unstick speeds are also noted on the curves
for these weights. The lower half of the chart has conversion scales for ground
surface condition and head winds.

For the example shown on the chart:

1. CONDITION:
4. Outside Air Temperature = 35°C,

b. Pressure Altitude = —600 fr.

¢. Airplane Weight at Takeoff = 115,000 Ibs.
d. Runway Surface — short grass

e. Headwind — 11 MPH

2. QUESTIONS:
a. Density Altitude?

b. Unstick Speed?

¢. Distance Covered?

3. ANSWERS:

a. Enter the altitude conversion chart at 35° C and g6 up to the —600 ft. pres-
sure altitude. Read 1500 ft. density altitude.

b. Follow the arrows horizontally to half-way between the 110,000 and 120,000
pound lines. The unstick speed is approximately 120 MPH

¢. Follow arrows straight down to the concrete surface line. This gives a take-
off distance of 4800 ft. for a concrete runway and no wind.

d. Follow curved lines to "'short grass” surface and then straight down to zero
wind.

e. Follow the wind lines to 11 MPH and then straight down to takeoff distance
of 4700 feet for short grass runway and 11 MPH headwind. The ground
run is about 709 of 4700 fr. or 3290 feet.

RESTRICTED Section IV
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Figure 106 — Take-off Control Chart
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CLIMBE CONTROL CHART

The climb control chart shows the time to climb, fuel used in climb, and dis-
tance traveled during the climb to altitudes up to 30,000 feet at various constant
gross weights.

This chart is based on a climbing speed of 195 MPH pilot’s indicated airspeed
and a cowl flap opening of 2\ inches (9 degrees). The speed and cowl flap open-
ing represent a compromise which gives good rates of climb and good cooling at
all weights and altitudes under standard atmospheric conditions. Under these
conditions and with power obtained at 2400 RPM and 43.5 inches manifold pres-
sure, the cylinder head temperatures will remain under 248°C. unless the outside
air temperature is considerably above standard.

Seven different gross weights from 80,000 pounds to 140,000 pounds are shown
on the chart. The scale at the bottom of the chart gives the distance that will be
traveled horizontally while climbing with these gross weights, the solid slanted
lines give the gallons of fuel used during the climb and the dashed slanted lines
give the length of time required for the climb.

For the example shown on the chart:

1. CONDITION:
a. Airplane weight at takeoff = 120,000 pounds

b, Altitude desired — 20,000 feet

2. QUESTIONS:
a. Distance covered?

b. Fuel consumption?

¢. Time to climb?

3. ANSWERS:

a. Enter the chart on the 120,000 pound curve
b. On the horizontal scale, the distance covered js 131 miles where the curve

crosses the 20,000 feet altitude vertical scale

¢. That point in the curve also lies half-way between the 500 gallon and 600
gallon "fuel consumption™ curves. Therefore, 550 gallons are required.

d. The same point appears half-way between the 30 minute and 40 minute
“time to climb” curves which means 35 minutes are required.
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COMPOSITE CRUISING CONTROL CHART

The chart is intended to give true airspeed directly
from the instrument readings of outside air tempera-
ture, pressure altitude and instrument airspeed. The
chart accounts for corrections due to pitot position,
compressibility, temperature, altitude, and all instru-
ments are assumed to be free of mechanical errors.
The chart also includes curves of RPM and mani-
fold pressure combinations required to obtain the de-
sired true airspeed at the observed altitude (based on
105,000 pounds gross weight). Fuel consumption and
the required cowl flap gap are noted along these
curves. The cowl flap gap is a compromise chosen to
provide a minimum number of standard settings for
adequate cooling under all conditions. With these
settings, head temperatures will remain below 2487 C.
unless outside air temperatures are considerably above
standard.

Under no consideration should this chart be used by
the pilot or engineer for long range cruising powers.
Refer to the operating instructions for long range
cruising conditions throughout the flight.

EXAMPLES

1. To find true airspeed from instrument airspeed.
a. CONDITION:

(1) Observed O.A.T. = 10°C,
(2) Known pressure altitude = 10,000 ft.
(3) Instrument airspeed — 228 mph, 1.A.S.

b. QUESTIONS:
(1) True airspeed?

¢. ANSWER:

(1) Enter chart with the observed O.A.T. at (A)

(2) Follow constant temperature line to known
pressure altitude at (B)

(3) Follow constant density altitude line to the
instrument airspeed on the horizontal scale
to (C) and

(4) Read the corresponding TRUE airspeed on
the true airspeed diagonal lines (263 MPH)

2. To find true airspeed and instrument airspeed for
desired pressure altitude and power conditions
(gross weight over 105,000 pounds)—

a. CONDITION:

(1) O.AT. = 10°C

(2) Pressure altitude — 10,000 ft.
(3) RPM = 2200

(4) MAP — 35 inches

(5) Cowl flap gap = 1 inch

(6) Gross weight = 120,000 lbs.

b. QUESTIONS

(1) True airspeed?
(2) Instrument airspeed?

c. ANSWERS:

(1) Enter the chart with the O.A.T. at (A)

(2) Follow the arrows to the desired pressure alti-
tude at (B)

(3) Then move horizontally at this density alti-
tude to the desired power curve at (D).

(4) Drop vertically to the airplane gross weight
at (E)

(5) Then follow along parallel to the weight con-
version lines to the base line at (F) and,

(6) Then vertically upward to the density altitude
at (C) where instrument airspeed (228 mph,
IAS) and true airspeed (263 mph) can be read.

3. To find instrument airspeed and power conditions
for a desired true airspeed (gross weight below
105,000 1bs.)

a. CONDITION:

(1) Observed O.A.T.=10°C.

(2) Observed pressure altitude — 10,000 ft.
(3) Desired true airspeed = 292 mph

(4) Gross weight = 90,000 1bs.

b. QUESTIONS:

(1) RPM and manifold pressure?
(2) Cowl flap gap?

(3) Fuel consumption?

(4) Instrument airspeed?

¢. ANSWERS:

(1) Enter the chart with the observed O.A.T. at
(A)

(2) Follow the arrows up to the observed pressure
altitude at (B)

(3) Then move horizontally at this density alri-
tude to the desired true airspeed at (H)

(4) Read the corresponding instrument airspeed
(253 mph, IAS)

(5) From (H) project down to the base line at (J)

(6) Then parallel to the conversion lines to the
airplane gross weight at (K)

(7) Then project vertically back to the density
altitude at (L) and read the RPM (2300)
manifold pressure (39”) cowl flap gap (1
inch) and fuel consumption required (775
GPH).
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THIS CHART MAKES ALL NECESSARY CORRECTIONS TO OBTAIN TRUE AIRSPEED

ASSUMING ZERO INSTRUMENT ERRORS AND APPLIES TO B-29 AIRPLANES ONLY.
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USE OF CHART
Refer To Operating Instructions For Long
Range Cruising Condition Throughout
Flight.

Do Not Use This Chart For Long Range
Cruising Operation. This Chart Can
Be Read Directly For 105,000 Lbs. Gross
Weight Only. For Other Weights Use
Conversion Scales At Bottom Of Chart
As lllustrated By The Sample Solution.
An Airspeed Pitot Position Correction Of
—1/5% Hos Been Included In This Chart.

SAMPLE PROBLEM
To Find Instrument Airspeed And Power
Conditions For A Desired True Airspeed.
CONDITIONS:
1. Observed O.A.T. - 10°C.

2. Observed Pressure Altitude—
10,000 Ft.

3. Desired True Airspeed— 292 MPH.
4. Gross Weight— 90,000 Lbs.

QUESTIONS:

1. RPM And Manifold Pressure.

2. Cowl Flap Gap.

3. Fuel Consumption.

4. Instrument Airspeed.

ANSWERS:

1. Enter The Chart With The Ob-
served O.AT. At (A)

2. Follow The Arrows Up To The Ob-
served Pressure Altitude At (B).

3. Then Move Horizontally At This
Density Alfitude To The Desired
True Airspeed (292 MPH) At (H).

4. Read The Corresponding Instru-
ment Airspeed (253 MPH (AS).

5. From (H) Project Down To The
Base Line At (J).

6. Then Parallel To The Conversion
Lines To The Airplane Gross
Weight At (K).

7. Then Project Vertically Back To
The Density Altitude At (L) And
Read The RPM (2300), Manifold
Pressure (39"), Cowl Flap Gap (17),
And Fuel Consumption (775 GPH).
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DESCENT CONTROL

Studies on various methods of descending indicate that
as long as the airplane is in the clean condition (wing

Mflaps up, gear retracted and minimum cowl flaps) and

the long range cruising speeds are maintained, the rate
of descent has practically no effect on the range and
no chart is needed for control. In planning long range
flights, 212 miles can be added to the level flight dis-
tance for each 1000 feet of altitude providing the de-
scent is in the same direction as the level flight. This
simple and practical result obviates the need for a
chart.

For example—

CONDITION:

a. Flight altitude — 20,000 feet
b. 200 miles can be flown at 20,000" with the amount
of gasoline available.

QUESTION:
a. How will range be increased in descent?

ANSWER:

a. Add 2V miles for each 1000 feet or 50 miles for
descent
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FLIGHT OPERATIONS CHARTS

Instructions

1. Use these charts to determine range operating conditions and average airspeed.

2. Enter range chart at gallons of fuel available and go to column containing
range equal to or slightly greater than range desired. Read letter at top of
this column opposite headwind condition.

3. Enter operations chart at weight of airplane (light, medium or heavy). De-
sired range can be accomplished at flight altitude by operating with power
condition at top of column where range letter appears. If desired range letter
does not appear use next higher letter (between “A” and "M” or between "R”
and “V")

4. "X in blank space on operations chart indicates power condition not sufficient
for flight at specified weight and altitude.

EXAMPLE (PLANNING FLIGHT)

Range desired 1500 miles
Flight altitude 15,000 ft.
Airplane weight 120,000 lbs.
Desired true airspeed 300 mph

No headwind

Enter operations chart at medium weight, 15,000 fr. altitude. Under 2300 RPM
and 39 in. M.A.P. 299 mph true airspeed appears with letter “E”. (Thus flight
time will be approximately 5 hours.)

Enter range chart under no headwind condition at column “E”. Reading down
column “E” to 1505 miles find 4000 gallons of fuel required. From climb chart
find 310 gallons required to climb to 15,000 ft. Allow 80 ‘gallons for warmup and
takeoff and the total fuel required will be 4390 gallons.

From the loading chart it can be seen with 4400 gallons of fuel approximately
14,500 lbs. of bombs, ammunition and equipment can be carried without exceed-
ing 120,000 lbs. gross weight.

EXAMPLE (RETURNING TO BASE)

Range desired 500 miles
* Fuel remaining 1600 gallons
Flight altitude 25,000 ft.

Objective reached and bombs dropped
Airplane weight estimated at 90,000 lbs.
Headwind 35 mph estimated 10% of desired true airspeed

Enter range chart at 1600 gallons and read 535 miles below letter “E” for 10%
headwind condition.

In operation chart opposite light weight and 25,000 feet altitude letter “E” does
not appear but the next higher letter "F” appears under 2300 RPM and 39"
M.A.P. Average true airspeed is 327 mph. This is maximum speed and power at
which mission can be completed.

For greater reserve fly at long range cruise condition.
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MAXIMUM RANGE CONTROL CHART

The maximum Range Control Chart gives optimum speeds, approximate power
settings, mileage, and resulting ranges for various gross weights. The values
shown on this chart will not be obtained without strict attention being paid to
the operating instructions. The range curves in this chart are based on operation
at the recommended long range cruising speeds and at the cowl flap gaps shown.
The cowl flap gaps have been selected for cool day operation and should give
marginal cooling at high weights and more than adequate cooling at low weights.
On hot days more cowl flaps will be needed than shown here. Decrease the range
values obtained from this chart by 10% for a 1 inch increase in cowl flap gap.
Never exceed 3 inches of cowl flap opening in level flight, because reductions in
head temperatures are small above this setting. Always close cowl flaps as much
as possible, and always maintain long range cruising speeds. The bad effects of
low airspeeds and large cow! flap openings cannot be overemphasized,

The range chart shows how the range of the airplane varies with gross weight
and altitude. As fuel is used up and the airplane’s weight decreases (1 gallon
fuel = 6 pounds) the range or miles traveled increases. An airplane loaded with
gasoline to a gross weight of 140,000 pounds will travel 3610 miles at 15,000 feet
altitude before the gross weight drops to 100,000 pounds. 40,000 pounds (6666
gallons) of gasoline are used. If the initial weight had been 120,000 pounds
instead, the number of miles traveled would have been 3610 minus1500 or 2110
miles while using 30,000 pounds (5,000 gallons) of gasoline.
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COWL FLAP OPENING

Two things are immediately apparent from this chart. First, opening the cowl
flaps is expensive in terms of speed. The lower line shows that 2.2 mph, L.A.S,,
are lost for each increase in cowl flap opening of one degree (0.3 inch). Second,
opening the cowl flaps over 8 degrees (214 inches) has little effect on the cylinder
head temperatures in level flight. In fact, opening the cowl flaps from 8 degrees
to 16 degrees only reduces the head temperatures by 5 degrees centigrade. The
chart also shows the amount of power which goes into cooling. Whenever the
cowl flaps are opened 3 inches (about 10°), 25% of the engine power is used in
merely pushing air through the cowl. An increase of 1” cowl flap gap will de-
crease the range of the airplane by 109. Therefore a compromise between engine
temperatures and maximum range must be realized depending upon the relative
importance of these rtwo factors and the immediate objectives.

In general the following cowl flap settings will give adequarte cooling in level
flight operation and may be used as a first approximation for setting the cowl flaps.

A. On an average day (15°Cor60° F on the ground).

1. Open cowl flaps 2 inch when between sea level and 10,000 feet.
2. Open cowl flaps 1 inch when between 10,000 and 20,000 feet.
3. Open cowl flaps 2 inches when above 20,000 feet.
B. On a hot day (38° C or 100° F on the ground).
1. Open flaps one more inch at each altitude shown above.

Never exceed 3 inches of cowl flap opening in level flight.

EXAMPLE
Condition: 1. Cowl flap increased from 2.0” to 3.0” during cruising flight.
Question: 1. Reduction in head temperature?
2. Loss in airspeed?
Answer: 1. From the chart, changing from 2” to 3" decreases cylinder head

temp. 6°C.
2. Changing from 2” to 3" gap reduces speed by 7.5 mph, L.A.S.
(109 loss in range).

WARNING

These data apply only to long chord cowl flaps
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MAXIMUM RANGE PROCEDURES

In attempting to get the maximum possible range
from the B-29 airplane certain range procedures must
be used. Maximum range is obtained at neither maxi-
mum speed nor at the speed for minimum fuel flow.
It occurs at an intermediate speed where the maximum
number of miles are traveled for each gallon of fuel
consumed. It has been found that this optimum range
speed for the B-29 airplane varies with weight bur is
not affected much by altitude, temperature, drag, etc.;
these latter items will affect the maximum range but
not the speed at which to obtain it.

As an example of several factors involved in the
range problem, fig. 115 has been prepared. This
chart shows the fuel mileage in miles per gallon plot-
ted against indicated air speed. The conditions shown
are at 90,000 lbs. and 15,000 ft. altitude. A different
but similar chart can be drawn for each weight and
altitude.

Diagonal lines of constant power are shown. At a
given power there will be a fixed rate of fuel flow and
the fuel mileage will be proportional to the speed. At
each power there will be a fuel mileage and speed
lying along these lines and varying with airplane drag.
Plotted on fig. 115 are curves of fuel mileage versus
speed at various cowl flap openings.

It is obvious that speed is a major controlling factor
in obtaining maximum range conditions and that once
the proper speed has been chosen the minimum pos-
sible cowl flap opening should be used. The optimum
speeds for range have been computed for many dif-
ferent conditions of weight and altitude and cowl flap
opening and are listed below:

Pilots

Gross Weight Indicated Airspeed

80,000- 90,000 Ibs. 180-185

90,000-100,000 185-190
100,000-110,000 190-195
110,000-120,000 195-200
120,000-130,000 200-205
130,000-140,000 205-210

The corrected indicat-

ed airspeeds corresponding to the above pilots
airspeeds; have been plotted in the curves through

which are miles per gallon versus speed curves for
various weights and altitudes with probable cowl flap
openings. It will be seen that in all cases these speed
bands give essentially optimum miles per gallon and
are usually slightly fast in order to give better speed,
cooling, and better miles per gallon when flying with
headwind. It is very important that power conditions
be so set up that the resultant speeds lie within these
5 miles per hour bands.

On chart A it can be seen that the speed drops off very
rapidly at constant power and fuel flow with increasing
cowl flap opening in the speed range near maximum
miles per gallon. Engine cooling is obtained at large
penalties for speeds less than the recommended range
speeds. Therefore the speed must never be allowed to
drop below the desired cruising speed given in the
table above. The charts given in this Technical Order
may be used to approximate the proper power and
cowl flap opening for these desired speeds but must be
modified if they do not give the proper speeds. The
power should be adjusted holding constant speed to
obtain level flight. The speed is important and not the
power. Cowl flap openings should be the minmium
obtainable while still retaining adequate engine cool-
ing and in no case should exceed 10° or 3 inches of
opening.

Long range cruising operation may be best set up by
the following procedure. The pilot levels off after the
climb and allows the airspeed to increase about 15
mph above the climbing speed then reducing power
to the approximate cruising power setting (as deter-
mined by the engineer from the charts). The engineer
then opens the cowl flaps approximately 0 to 1” more
than the climb setting and pilot noses airplane down
to maintain speed until head temperatures are below
cruising limitations. This will usually take between
500 and 1500 ft. of altitude. The engineer will then
close the flaps to the recommended cowl flap settings
(listed in the section on cowl flap operation) and the
pilot will use the elevators to change the speed of the
airplane to the long range cruising speed, as deter-
mined from the preceding table. The pilot will then
adjust power until altitude can be maintained, and the
engineer may adjust the cowl flaps to maintain the
head temperatures on individual engines. After cruis-
ing condition is established maintain airspeed by hold-
ing constant attitude and let airplane altitude vary
slightly with normal convection. Use power to correct
excessive altitude changes.

Always fly at the proper airspeed with minimum cowl
flap opening and have the flight engineer adjust cowl
flap settings to obtain maximum allowable tempera-
tures as listed on the instrument panel. This procedure
will give maximum range. Do not use predetermined
powers for long range operation except as a first ap-
proximation for setting up the power to maintain
recommended long range cruising speed.
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FUEL MILEAGE - MI/GAL. (0 M.P.H. HEADWIND)

CROSS-HATCHED AREA REPRESENTS RECOMMENDED LONG RANGE CRUISING SPEEDS.
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CROSS-HATCHED AREA REPRESENTS RECOMMENDED LONG RANGE CRUISING SPEEDS.
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Figure 116 — Mi/Gal vs Air Speed — Four Engines, 5,000 Feet
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CROSS-HATCHED AREA REPRESENTS RECOMMENDED LONG RANGE CRUISING SPEEDS.
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CROSS- HATCHED AREA REPRESENTS RECOMMENDED LONG RANGE CRUISING SPEEDS.
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Figure 118 — Mi/Gal vs Air Speed — Four Engines, 15,000 Feet
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CROSS-HATCHED AREA REPRESENTS RECOMMENDED LONG RANGE CRUISING SPEEDS.
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CROSS-HATCHED AREA REPRESENTS RECOMMENDED LONG RANGE CRUISING SPEEDS.
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Figure 120 — Mi/Gal vs Air Speed — Four Engines, 25,000 Feet
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CROSS - HATCHED AREA REPRESENTS RECOMMENDED LONG RANGE CRUISING SPEEDS.

7

/

)
z —
2
5 Y
:. / / .}
# 3
s P — N g
. 5
% a
3 P N e g s =
e //_ ';'3@ T .
E % / \5‘5 g :
5. 5 2 % s
. . °
= ' / > i 05 T 8
: L et P
g / / == g
2 120,000 = L~ 5 =
- — 2600 - ' =
/ 2 ~
] o %
3. ’/ 4 >’
/ / L (oomr
2
2 /
7° C.F. ANGLE=2" GAP
1
140 160 Hlio 2?0 2;20 240 260 280
V; - INDICATED AIRSPEED - M.P.H. : : . ,
2% 240 260 260 300 320 340 360 380 400 420 440
Vy - TRUE AIRSPEED - M.P.H.
7144 [ETE
Figure 121 — Mi Gal vs Air Speed — Four Engines, 30,000 Feet
RESTRICTED 143



vreL-

SdV1d ANVIdHIY
ONIM

54000 Sdvid ¥vio sdvd INVIeHIv

RESTRICTED
AN 01-20EJ-1

HdW 0ZZ 1V ov¥a Hdw 0SL 1V ovua
OV4a ANVIdHIY o1 aagav ovia mzqzsﬂwmﬂ oL aadav
Juv Swall 40 SOV¥a ¥V SWaLl 353HL 40 SOVAQ

Appendix 1l

Rt H

RESTRICTED

Figure 122 — Airplane Drag Chart

144



RESTRICTED
AN 01-20EJ-1

Appendix 1l

ABSOLUTE CEILING - FT.

e

40000

35000

25000

10000

2 1/2" COWL FLAP

2400 RPM 43.5" MP

GAP

70

100

GROSS WEIGHT -

110

1000 LBS.

120

Figure 123 — Absolute Ceiling vs Gross Weight

RESTRICTED

145



¥ s g H.__., it E 4 | . o i . ' G| e

~
'-_ ||||| 4
Gl |
o g
5. ]
4 g
L_.. L Y, I B
4 7 fi o y '
oy 4]
gy | 1
._._w ._ ’ } J
LHONT S . | ~ - ~
'} 3 b.
..._ ..«: 5 ] " 1 : 1 fk__
! _ ] v
! o ’ ! i =
£ L) d gt
{ ¢ ' | \
s oo - St - % R A
bl I T 3 / 7
: / o 3
g o | b
1 It - | iiy
3 ¢ Yol Mg ] - AF 3
¥ ] .._ . | [
! s iy
% _u - . .-._...‘._\s
i : ¥ils
{ : v /s
. L i
| i I
ar ¢ el oy iy |
{ 0| —~
! a0y f, 4
A i e v..p.u_,...q._?;._a..h_d i 1 ¥ i
N AN { . % L Rey M
3 b .r.._ha ‘l...,-.u.‘._..ﬁt._‘.' »
L < A {
.ﬁ_.-..ﬁ;_.....r..__I.. IS - T f
LT M T M : vl o
g e AT 3 *
,..:...._u..o_.nl. ..Um.—.?h._....u..r.i... P

e e S i R RS A R AR AR L AR . T T B T A e



	b-29pof_001
	b-29pof_002
	b-29pof_003
	b-29pof_004
	b-29pof_005
	b-29pof_006
	b-29pof_007
	b-29pof_008
	b-29pof_009
	b-29pof_010
	b-29pof_011
	b-29pof_012
	b-29pof_013
	b-29pof_014
	b-29pof_015
	b-29pof_016
	b-29pof_017
	b-29pof_018
	b-29pof_019
	b-29pof_020
	b-29pof_021
	b-29pof_022
	b-29pof_023
	b-29pof_024
	b-29pof_025
	b-29pof_026
	b-29pof_027
	b-29pof_028
	b-29pof_029
	b-29pof_030
	b-29pof_031
	b-29pof_032
	b-29pof_033
	b-29pof_034
	b-29pof_035
	b-29pof_036
	b-29pof_037
	b-29pof_038
	b-29pof_039
	b-29pof_040
	b-29pof_041
	b-29pof_042
	b-29pof_043
	b-29pof_044
	b-29pof_045
	b-29pof_046
	b-29pof_047
	b-29pof_048
	b-29pof_049
	b-29pof_050
	b-29pof_051
	b-29pof_052
	b-29pof_053
	b-29pof_054
	b-29pof_055
	b-29pof_056
	b-29pof_057
	b-29pof_058
	b-29pof_059
	b-29pof_060
	b-29pof_061
	b-29pof_062
	b-29pof_063
	b-29pof_064
	b-29pof_065
	b-29pof_066
	b-29pof_067
	b-29pof_068
	b-29pof_069
	b-29pof_070
	b-29pof_071
	b-29pof_072
	b-29pof_073
	b-29pof_074
	b-29pof_075
	b-29pof_076
	b-29pof_077
	b-29pof_078
	b-29pof_079
	b-29pof_080
	b-29pof_081
	b-29pof_082
	b-29pof_083
	b-29pof_084
	b-29pof_085
	b-29pof_086
	b-29pof_087
	b-29pof_088
	b-29pof_089
	b-29pof_090
	b-29pof_091
	b-29pof_092
	b-29pof_093
	b-29pof_094
	b-29pof_095
	b-29pof_096
	b-29pof_097
	b-29pof_098
	b-29pof_099
	b-29pof_100
	b-29pof_101
	b-29pof_102
	b-29pof_103
	b-29pof_104
	b-29pof_105
	b-29pof_106
	b-29pof_107
	b-29pof_108
	b-29pof_109
	b-29pof_110
	b-29pof_111
	b-29pof_112
	b-29pof_113
	b-29pof_114
	b-29pof_115
	b-29pof_116
	b-29pof_117
	b-29pof_118
	b-29pof_119
	b-29pof_120
	b-29pof_121
	b-29pof_122
	b-29pof_123
	b-29pof_124
	b-29pof_125
	b-29pof_126
	b-29pof_127
	b-29pof_128
	b-29pof_129
	b-29pof_130
	b-29pof_131
	b-29pof_132
	b-29pof_133
	b-29pof_134
	b-29pof_135
	b-29pof_136
	b-29pof_137
	b-29pof_138
	b-29pof_139
	b-29pof_140
	b-29pof_141
	b-29pof_142
	b-29pof_143
	b-29pof_144
	b-29pof_145
	b-29pof_146
	b-29pof_147
	b-29pof_148
	b-29pof_149
	b-29pof_150
	b-29pof_151
	b-29pof_152
	b-29pof_153
	b-29pof_154
	b-29pof_155
	b-29pof_156
	b-29pof_157
	b-29pof_158
	b-29pof_159
	b-29pof_160
	b-29pof_161
	b-29pof_162
	b-29pof_163
	b-29pof_164
	b-29pof_165
	b-29pof_166
	b-29pof_167
	b-29pof_168
	b-29pof_169
	b-29pof_170
	b-29pof_171
	b-29pof_172
	b-29pof_173
	b-29pof_174
	b-29pof_175
	b-29pof_176
	b-29pof_177
	b-29pof_178
	b-29pof_179
	b-29pof_180
	b-29pof_181
	b-29pof_182
	b-29pof_183
	b-29pof_184
	b-29pof_185
	b-29pof_186
	b-29pof_187
	b-29pof_188
	b-29pof_189
	b-29pof_190
	b-29pof_191
	b-29pof_192
	b-29pof_193
	b-29pof_194
	b-29pof_195
	b-29pof_196
	b-29pof_197
	b-29pof_198
	b-29pof_199
	b-29pof_200
	b-29pof_201
	b-29pof_202



