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This manval is the text for your training as a B-29 airploane com-
mander or fiight engineer.

The Air Forces' most experienced training and supervisory
personnel have collaborated to make It a complete exposition of
what your duties are, how each duty will be performed, and why
it must be parformed in the manner prescribed.

The techniques and procedures described in this book are
standard and mandatory. In this respect the manuval serves the
dual purpose of a training checklist and @ working handbook.
Use it to make sure that you learn everything described herein.
Use it to study and review the essential facts concerning every-
thing taught. Such additional self-study and review will not only
m'rmmmﬂmHHMHm
already overburdened Instructors.

This training manuval does not replace the Technical Orders for
the airplane, which will always be your primary source of informa-
tion concerning the B-29 so long as you fiy it. This is essentially the
textbook of the B-29. Used properly, it will enable you to vtilize
the pertinent Technical Orders to even greater advantage.

Commanding General, Army Air Forces
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YOUR DUTIES AND RESPONSIBILITIES AS

Airplane Commander

The B-29 is a teamwork airplane, and you
are the captain of that team. Your success in
combat, and the safety of your crew and the
airplane, depend on how well you organize your
team and how well you lead it.

You are no longer just a pilot—you hold a
command post and all the responsibilities that
go with it. You are flying an 11-man weapon.
It is your airplane and your crew, not only
when you are flying, but for the full 24 hours
of every day. _

Your crew is made up of specialists, every
one an expert in his line. Each one contributes
an important part to the whole. Know their
capabilities as well as their shortcomings, Know
them as men as well as specialists. Know their
background, their personalities, their individual
problems, their needs for specific training.

You can't fly the B-29 alone. You need the
full cooperation of your crew and you can get
that cooperation only if the morale of your crew
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is good. You can help build that morale by
taking the trouble to know just a little more
than usual about your crew members, Find out
who they were, where they lived, and what they
did before the war. It gives 8 man considerable
lift to have his commanding officer say some-
thing casually now and then about the town
where he lived, his family, or the work that he
once did. Make a point of showing genuine
interest in your men; it will pay big dividends
in morale,

Make each crew member feel that he is an
important part of the team. Make a point of
letting each man take a short turn at the con-
trols during practice missions while you or the
copilot stand by on dual. Make a tour of all sta-
tions at least once during every practice flight.
Talk to the men, ask them questions about their
duties, try to clear up any questions they may
have. Make them want to have the best team in
their sguadron.
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As airplane commander, you are responsible
for the daily welfare of your crew, See that they
are properly quartered, clothed, and fed. See
that they are paid when they should be paid.
Away from your home station, carry your inter-
est to the point of financing them yourself, if
necessary. Y ou are the commander of a combat
force all your own—a small but specialized army
—and morale iz one of the biggest problems in
any army, large or small,

DURING TRAINING ’

Train your crew as a team, Make teamwork
their byword, Keep abreast of their training.
It won't be possible for you to attend all courses
of instruction with the members of your crew,
but you should check their progress and their
records constantly, Get to know each man's
duties and help him to devise means for per-
forming them guickly and efficiently. If knowl-
edge iz lacking on some specific point, supply it.

Fair off your erew members and have them
check and train each other. Simulate combat
conditions and emergency situations and have
each crew member describe his duties. Ask
them what they would do under the following
and similar conditions:

1. A designated erew member is seriously
wounded,

2. A designated turret is out of commission.

3. Gasoline or oil is leaking from a designated
part of the sirplane.

. The airplane must be abandoned,

Bombs fail to drop.

Bomb bay doors fail to open.

Landing gear fails to operate.

You are forced to land in enemy territory,

4. You are forced to land on water,

1. Fire oceurs in some part of the airplane.

A B-29 crew consists of airplane commander,
copilot, Aight engineer, bombardier, navigator,
radar observer, radic operator, central fire con=
trol specialist gunner, left gunner, right gunner,
and tail gunner.

As airplane commander you must:

1. Know your airplane and how it operates,

2. Be able to take off and land under adverse
conditions,
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3. Be able to fly under instrument conditions
elther with or without radio aids.

4, Be able to use blind-landing systems.

5. Be able to navigate and locate your posi-
tion with the various radio and radar aids avail-
able,

6. Be proficient at formation flying, including
the proper performance of evasive tactics at
various speeds and altitudes,

7. Be able to get the most out of your airplane
under all conditions,

B. Know wyour crew.

89 Know yourself,

COPILOT

¥ our copilot is your assistant—the executive
officer of your command post. He must be able
to do everything that vou can do so that he can
assume full command should the ocecasion arise.
You and he should be virtually interchange-
able, Let him handle the controls at least 30%
of the time. Remember that yvour copiled is »
potential airplane commander.

NAVIGATOR

Your navigator must;

1. Be proficient in pilotage, dead reckoning,
radio, and celestial navigation,

2. Be familiar with all radar aids to naviga-
tiomn.

3. Understand thoroughly the use of drift
meter, sextant and flux gate compass.

4. Be able to perform minor maintenance on
all equipment incidental to the performance of
his duties,

5. Know the proper use of the flare chute,
flare gun, and other identification signals.

BOMBARDIER

Your bombardier must:

1. Understand the bombsight, radar equip-
ment, and automatic pilot insofar as they per-
tain to bombing.

2. Understand the normal and emergency
operation of bombs, bomb racks, switches, con-
trols, releases, doors, ete.
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3. Understand and be able to operate the
computing RCT sight.

4, Be proficient at pilotage and dead reckon-
ing.

5. Be proficient at target identification.

RADAR OBSERVER

Your radar observer must:

1. Be proficient at pilotage and dead reckon-
ing.

2. Understand the operation of, and be able
to use, all available radio and radar equipment
for navigation and bombing.

3. Be able to perform minor maintenance on
gll radar equipment.

4. Be proficient at target identification.

FLIGHT ENGINEER

Your Hight engineer is an important member
of your B-29 combat team. He runs your air-
plane while you and your copilot fly it. In
actual fAight, he relieves you and your copilot
of many duties and responsibilities. On the
ground, he is your chief liaison with ground
crew maintenance. Check your flight engineer
frequently to make sure he is on the job. He
st

1, Understarnd the operstion and mainte-
nance of all mechanical equipment.

2. Be thoroughly familiar with the engines
and the fuel, oil, and electrical systems.

3. Be thoroughly familiar with the cruise
control charts, weights and balanee, and all
operating procedures,

4. Be thoroughly familiar with the pressir-
ized cabin system,

3, Be thoroughly familiar with the putt-putt
and auxibary electrical system.

6. Be thoroughly familiar with the oxygen
system,
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7. Be thoroughly familiar with all emergency
procedures.

RADIO OPERATOR

Your radio operator must:

1. Be thoroughly familiar with the operation
and maintenance of all radie equipment aboard
the airplane.

2. Be thoroughly familiar with the use of all
radio navigational aids,

3. Be proficient in transmitting and receiving.

4. Be thoroughly familiar with IFF pro-
cedures and equipment.

3. Understand the operation and care of the
radio compass.

6. Be thoroughly familiar with AAF instru-
ment approach procedures and the signal oper-
ation instructions (radic authentication, special
endes for the day, weather codes, blinker codes,
radio call signs).

CENTRAL FIRE CONTROL
SPECIALIST GUNNER

Your central fire control specialist gunner
should:

1. Be thoroughly familisr with the care,
maintenance, and operation of the entire central
fire control system.

2. Be thoroughly familiar with the loading
and servicing of the turrets.

3. Be proficient in aircraft identification,

CAREER GUNNERS

Your career gunners must:

1. Know how to operate the computing sight.

2, Be thoroughly familiar with the central
fire control system.

3. Know how to load and repalr turrets,
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CREW DISCIPLINE

Your succeas as the airplane commander will
depend in a large measure on the respect, con-
fidence, and trust which the crew feels for you.
It will depend also on how well you maintain
crew diseipline.

Your position commands obedience and re-
spect. This does not mean that you have to be
stiff-necked, overbearing, or aloof. Such char-
pcteristics certainly will defeat your purpose.

Be friendly, understanding, but firm. Know
your job, and, by the way you perform your
duties daily, impress upon the crew that you
do know your job. Make fair decisions after
due consideration of all the facts involved, but
make them In such a way as to impress upon
your crew that your decisions are made to stick.

Crew discipline is vitally important, but it is

not as difficult a problem as it sounds. Good .

discipline in an air crew breeds comradeship
and high morale. And the combination is un-
beatable.

You can be a good CO and still be a regular
guy. You can command respect from your men,
and still be one of them.

"*To associate discipline with informality,
comradeship, a leveling of rank, and at times a
shift in actual command away from the leader,
may be paradoxical”™ says a former combat
group commander. “Certainly, it isn't down the
military groove. But it is discipline just the
same—and the kind of discipline that brings suc-
cess in the air”

The way each crew member performs his
duties will reflect favorably—or unfavorably—
on your ability as airplane commander.

What about your navigator? You can't do his
job for him throughout training in the States
and then expect him to guide you safely over a
thousand miles of water to a speck on the map.
Remember that there aren't any check points
on the ocean. You have to rely on your naviga-
tor. Now is the time to make certain that he
knows his job.

Your bombs miss the target. Long hours of
flying wasted. Why? It may be because the
bombsight gyro was not turned on long enough
in advance or because the bombsight was not
kept warm by means of the heater so that when
the bombardier put his warm face to the eve-
piece, it fogged up and was unusable. Who is
the culprit? The bombardier, of course, is pri-
marily at fault, but fundamentally your lack

of leadership, guidance and inspiration is to
blame,

Hemewmlior—NO AIR CREW IS EVER MORE ON THE BALL THAN

ITS AIRPLANE COMMANDER

RESTRICTED



A

Fa o

ENFORCE THESE .

SMOKING

2. No smoking in airplane at an altitude of
less than 1000 feet.

b. No smoking during fuel transfer.

¢. Never attempt to throw a lighted cigarette
from the airplane. Put it out first.

d. No smoking in tail gunner's compartment.

e, No smoking while on oxygen.

PARACHUTES

a. All persons aboard will wear parachute
harness at all times from takeoff to landing.

b. Each person aboard will have a parachute
on every flight. ’

¢. Have an extra parachute in front and rear
pressurized compartments,

PROPELLERS

a. No person will walk threugh the propellers
at any time.
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ON EVERY FLIGHT

b. No person will leave the airplane when

propellers are turning unless personally or-
dered to do so by the airplane commander.

OXYGEN MASKS

Oxygen masks will be carried on all day
flights where altitude may exceed 8000 feet for
more than 4 hours, and on all night Aights.

TRAINING

a.' Tell your crew the purpose of each mission

and what you expect each member to accom-
plish.
b. Keep the crew busy throughout the flight.
Get position reports from the navigator; send
them out through the radio operator. Put the
engineer to work on the cruise conirol and
maximum range charts and require him to keep
a record of engine performance. Give every
erew member a workout, Encourage each to use
his skill. A team is an active outfit. Make the
most of every practice mission,

¢. Practice all emergency procedures at least
once a week—ballout, ditehing and fire drill.

INSPECTIONS

a. Check your airplane with reference to the
particular mission you are undertaking. Check
everything.

b. Check your crew for equipment, prepared-
ness and understanding.

INTERPHONE

a. Keep the crew on interphone. Require
them to give immediate reports of all aireraft,
trains, and ships sighted, with proper identifica-
tion, just as you would in combat.

b. Require interphone reports every 15 min-
utes from all crew members in rear of airplane.
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POWER PLANTS

Your B-29 Superfortress has four 18-cylinder,
twin-row R-3350 Wright radial engines, each
capable of delivering more than 2200 Hp. The
4-bladed propellers, reduction-geared to the
crankshaft and rotating clockwise when viewed
from the rear, are Hamilton Standard constant-
speed, full-feathering, hydromatic. Constant-
speed control is maintained by governors which
are operated from the airplane commander's
gisle stand. (See also Curtiss Electric Propeller
System.)

10

Each engine has two exhaust-driven turbo-
superchargers mounted vertically at the sides
of the nacelle. The turbo boost on all four en-
gines is controlled simultanecusly by a Minne-
apolis-Honeywell electronic turbo-supercharger
control system operated by a single manual
control knob on the sirplane commander's aisle
stand.

Engines may have either conventional car-
bureters or fuel injection systems.

Vacuum pumps, one on each engine, provide
vacuum for the cameras, de=icer boots, and in-
struments, and pressure for inflating the de-icer
boots. Either inboard vecuum pump may be
used for vacuum: the other three pumps pro-
vide pressure for the de-icer boots.
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FLIGHT ENGINEER’S PANEL

Besides throttles and mixture controls the
flight engineer’s panel mounts the following en-
gine controls and gages:

1.

Cowl flap switches and indicators
Intercooler switches and indicators
Oil dilution switches

Starter switches

. 0il cacler switches

. Prop anti-icer and de-icer switches
. Main tank shut-off valve switches
. Engine shut-off valve switches

Manifold shut-off valve sudtches

10. Generator switches

12

11,
12,
13.
14,
fer)
13,
16,
17.
14,

Battery switch

Inverter switch

Fuel tank valve [center wing)

Booster pumps switch (manifold trans-

Pitot heater switches

Inverter switch circuit breakers
Hydraulic pump over-ride switeh
Engine fire extinguisher controls and se-

lector valve

19,
20.
21.
22.
23.
24.
25.
26,
2l

Ignition switches

Putt-putt ignition switch and light
Engine primer switches

Fuel booster pump switches

Starter circuit breaker switches

Cabin air rate-of-flow gages (2)
Cenerator ammeters

Fuel flow meters (2)

Two rate-pf-climb indicators {outside and

cabin)

28.
24,
a0,
31,
32,
33,
14.
33.
36

Two altimeters (outside and cabin)
Airspeed indicator

Cabin differential pressure gage

All engine, fuel, and oil gages

Clock

Cabin air temperature gage

Cabin air temperature rhoostat

Suctlion gage

Circuit breakers for manifold transfer

system

37,

Main and emergency hydraulie system

DTESSUTe FAges

38,
39,
41,
41.
42,
43,
44,

45.

Emergency hydraulic system filler valve
Cabin air conditioning switches

Cakin pressure warning horn switch
Wheel well light switch

Fluorescent light rheostats

Free air temperature gage

Cabin air valve levers

Vacuum pump selector lever
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CONTROLS

From the airplane commander's and copilot's
viewpoint, the controls on the B-29 have been
simplified. The majority of the power plant con-
trols and most of the basic electrical and me-
chanical system controls are on the flight engi-
neer's stand directly in back of the copilot.

Both airplane commander and copilot have
contral stands (see {llustration) on which throt-
tles (1), elevator trim tab (2), aileron trim tab
{3), and rudder trim tab {4) are mounted. The
emergency cabin pressure (5) and emergency
bomb door (6) releases are at the rear of the
airplane commander's control stand.

14

The emergency brake levers (7}, control sur-
face lock (8), landing gear switch (9), emer-
gency wing flap control switch (10), normal
wing flap control switch (11), propeller feather-
ing switches (12), alarm bell switch (13), pro-
peller increase and decrease rpm switches (14),
phone-call signal light switch (15), light
switches (16), propeller feathering circuit
breaker re-set switch (17), propeller governor
eircuit breaker re-sets (18), turbo boost selec-
tor (19), C-1 automatic pilot controls (20},
pneumatic bomb door switches {21), bomb salvo
switch (22) are on the aisle stand to the right
of the airplane commander's seat.
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AIRPLANE |
COMMANDER’S
PANEL
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Except for manifold pressure gages and tach-
ometers, the instruments on the airplane com-
mander's panel are all fight instruments:

. Altimeter

. Bank-and-turn indicator

. Rate-of-climb indicator

. Gyro-horizon

. Pilot direction indicator (PDI)
. +Radio compass

. Flux gate compass

10, Manifold pressure gages

11. Tachometers

12, Blind-landing indicator

13. Clock

14. Turret warning lights

15. Bomb releasze indicator light
16, Vacuum warning light

17. Inverter warming lights

S O30 =3 O b oW B Ba

COPILOT’S INSTRUMENT PANEL

The instruments mounted on the copilot's
instrument panel are:

1. Airspeed indicator

2. Altimeter

3. Bank-and-turn indicator

4. Rate-of-climb indicator

5. Turn indicator

8, Magnetic compass

7. Gyro-horizon

8, Flap position indicator

9, Propeller rpm limit indicator lights

10. Landing gear indicator lights

FLIGHT CONTROLS

The flight controls are conventional and the
forces necessary to move them are light, even
at high speeds—a surprising fact to most pilots
the first time they fly the B-29. The elevators
are similar to those on the B=17. The ailerons,
although considerably larger than those on the
B-17, are so rigged that they can be easily
moved 18° up or down. The rudder gives maxi-
mum possible control and yet can be moved
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easily without the use of power boosts.

Wing flaps and tricycle landing gear are low-
ered and raised by reversible electric motors,
The Fowler-type wing faps travel on track and
roller mechanisms in such a manner that they
project beyond the trailing edge of the wing
when they are extended. Under normal opera-
tion the landing gear can be lowered in 40
seconds.

15
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AIRPLANE COMMANDER’'S

Exterior
Visual Inspection

You make this exterior visual inspection for
the purpose of assuring yourself that all pre-
fight maintenance, service, and inspection pro-
cedures have been accomplished and the air-
plane is ready to fly.

In your early training, make the checks listed
below carefully and completely. Omit nothing.
Follow the route shown in the diagram.

As yvour training and familiarization with the
airplane progress you will be able to condense
and speed up this inspection so that it does not
hold up your preparation for flight, but still
accomplishes its purpose: a eareful re-check of
the engineer's preflight, to be sure that he has
missed nothing.

1. Place parachutes and personal equipment
on ramp to left of nose section. (This will pre-
vent confusion when airplane commander calls
for crew inspection.)

2, Master, battery and magneto switches
OFF. Airplane commander enters forward pres-
gurized compartment and checks master, bal-
tery and magnetoswitches OFF. He then informs

16

the crew, permitting them to check for liquid
locks.

3. Test for liquid lock. When the airplane
commander informs the crew that the switches
are OFF, each prop will be pulled through four
blades to test for liguid lock. (Do not pull blades
in reverse in an attempt to break a lock. This
is merely a preliminary inspection and does not
replace procedure of pulling props through 12
blades before starting.) Look in air scoops—
free from foreign objects.

4. Form 1A and loading list. Check the Form
1A and sign (if necessary) the exceptional re-
lease. Fill oul and sign the loading list.

5. Internal inspection of forward pressurized
compartment, Check general condition and
proper stowage of all equipment. .

a. Fire extinguisher—securely mounted and
actuating valve safetied.

b. Ditching braces—stowed.

e. Compressor circuit breakers—0ON,

d. Pressure bulkhead door (Sta. 218) —check
movement and closed position for warpage.
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6. Forward bomb bay.

a. Ditching braces—stowed.

b. Bomb door safety down lock—in place.

c. Emergency release cables—check tension,
wear and freedom from foreign objects.

d. Tank safety switch—ON.

2 Mt
g !

a. Bomb door safety wvalves—OFF.

f. Accumulator pressure—1200-1500 psi.

g Control cables—check tension, wear and
freedom from objects,

h. Loading—wvisually check loading and num-
ber of bomhbs.
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T. Nosewheel well.

A Nosewheel crank—stowed.

b. Engine fire extinguishers—check red disc
at end of line running down each bottle.

If discs are not present, or if safely wire is
broken or missing, new CO; tylinders should
be installed before flight. They should be safe-
tied with fine brass wire. If the wire is too
heavy, engineer will be unable to pull the
handle,

c. Nosewheel well light—bulb okay and se-
curely socketed. Check operation if contemplat-
ing night fight.

d. Nosewheel solencid shield securely
mounted.

e. Cannon plug—all cannon plugs should be
tight and taped as an added precaution. If the

RESTRICTED

rotating collar is not screwed tightly, engine
vibration can shake loose the cannon plug con-
nections,

f. Nosewheel well doors and hinges—check:
condition and security of attachment of doors;
latch spring on actuating mechanism for tension
or distortion; control cables for tension, wear,
and freedom of movement.

g. Mosegear limit switches—access doors to
limit switches tight and screws safetied.

h. Electrical or manual emergency system—
check cables for tension, wear and freedom
from objects,

i. External power plug-in box—socket clean
and box secure.

j. Nosewheel inspection window—cleanliness
and condition.

RESTRICTED
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8. Nosewhesal

a. Down lock—in place.

b. Torsion links—alignment of pins and signs
of failure.

. Micro-safety switch—check for damapge.

d. Shimmy damper—check oil level. (The
top of the pin should be even with groove—
plus or minus 3/16".)

e, Strut inflation—10" between pin centers
(tolerance is %" and —1"). Check for dirt on
aleo and for Jeaks at filler valves and main pack-
ing niut.

f. Wheels—inspect for: mud, grass, ice, eic.;

distorted rim flanges and ribs; security and
, presence of nuts, bolts and cotter pins,

g. Tires—check: proper and even inflation;
excessive oil or grease; cuts, blisters, slippage,
pulling away from rim, and chafing.

h. Centering device—security of mount.

8. Nose section.

a. Greenhouse—check cleanliness and condi-

tion,

b. Pitot tubes—covers off and tubes open.

c. APIL vent—open.

d. Schwien regulator vent—open,

e, Static sources—open.

f. Forward turrets—stowed, domes and gun
enclosures on and locked, and access doors
closed.

g Fuel tank vents—open.
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10, Leading edge of wing between fuselage
and MNo. 2 nacells;

a. Inspect for cracks, corrosion, wrinkles and
loose or missing rivets.

b. Aftercooler vent—open.

11. Front of Mo. 2 engine nacelle.

8. Prop blades—check for nicks, cracks and
bends.

b. Thrust bearing and prop dome—check gen-
eral condition.

e. Prop governor—check for oil leaks.

d. Cylinders—check for damaged or broken
fins.

2. Bonding—check connectionas.

f. Sparkplug leads—check all visible leads for
condition.
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g Nose cowling—check: rigidity, loose rivets
or dzus fasteners, and dents which may hamper
the airflow.

12, Leading edge of wing between No. 1 and
No. 2 engine nacelle—inspect for cracks, corro-
sion, wrinkles and loose or missing rivets.

13. Front of No. 1 engine nacelle. Same as
No. 11.

14. Leading edge of outboard wing. Same as
No, 12.

15. Left wingtip—check for dents, cracks and
loose or missing rivets.

a. Left navigation light — general condition
(check operation if anticipating night Right).

b. Static discharge wicks—normally three on
a wingtip.
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16. Left outer wing panel—check for: wrink-
les, holes, dents, loose or missing rivets, fuel
leaking from seams, loose fasteners on inspec-
tion plates.

a. Aileron—check for holes, wrinkles, cracks,
and loose or missing rivets.

b. Trim tab—check condition and position of
trim tab end re-check trim tab indicator.

. Hinge pin retainers—check for presence.

d. Landing light—check cleanliness and con-
dition. If anticipating night flight, check opera-
tion.

=)

17. No. 1 nacelle (left side)—check for exces-
sive oil or grease which is a definite fire hazard.

a. Cowling—check for dents, loose rivets, and
security of mounting.

b. Cowl flaps—check for cracks, dents, and
security. Inspect all fllexible shafts for kinks and
chafing.

c. Bonding, sparkplug leads, and cooling fins
—check condition and security.

d. Intake pipes—check for rigidity and signs
of failure, also leaks denoted by bluish dye
calor,

e. Fuel booster pump drain—open.

f. Exhaust stacks and turbo fight hood—
check for broken lugs, studs, and bolts, cracked
connections, and rigidity, Check exhaust expan-
sion caollar,

g. Top turbo head deflector in top of turbo
wall—check for signs of failure.

h. Position of waste gate—open,

i. il coolers—open.

18. No. 1 nacelle (right side).

a. Waste gate—open.

b. Top turbo head deflector—same az No. 17g.

¢. Intake stacks—same as No. 17d.

d. Exhaust stacks and turbo flight hood—
same as Mo. 1TE

e. Cowl Aaps—same as Yo, 17h.

{. Cowling—same as No. 17a.

19, Laft inboard wing panel — check for:
wrinkles, holes, dents, and loose or missing
rivets; inspection plates for loose fasteners, and
geams for fuel leaks.

a. Flaps—check for dents, cracks, loose or
missing rivets, warpage and play (tolerance
9/10" up); check alignment in up position.

22
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20. No. 2 nacelle (left side) —same as No. 17.

21. Left main gear and wheel well.

a. Left well door—check: condition and se-
curity of attachment, control eables for freedom
of movement, tension and wear, and latch spring
on actuating mechanism for tension,

b. Down lock—in place.

¢, Gear motors (emergency and normal)—
check cannon plugs for looseness and taping.
Check connections, security of mounting and
general condition of motors.

d. Well light—cheek bulb for condition and
tightness. If might fight, check operation.

e, Emergency door releases—check for ten-
gion, wear and freedom of movement.

f. Relay switch—check security of mounting.

g. Fluid leaks in upper aft of nacelle—check
fuel and hydraulic lines for leaks and chafing.
This includes a check of the debooster valves.

h. Hydraulic swivel lines between whesls—
check for loose connections and leaks.

t. Drag strut—check for alignment and signs
of failure.
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j. Torsion links—check for alignment of pins
and signs of failure.

k. Left wheel and tire—check wheel for free-
dom from mud, grass, ice, ete, distorted rim
flanges and ribs, security and presence of nuts,
bolts and cotter pins. Check tire for proper and
even inflation, excessive oll or grease, culs,
blisters, slippage, and pulling away from rims.

I. Outboard and inboard brakes—check the
bottom of the wheel for signs of leaks in the
expander tubes,

m, Main gear torsion link—check for align-
ment and signs of failure.

n. Ground wire — securely attached and
grounded.

o. Micro-safety switch—check for damage.

p. Strut inflation—13%4" between pin centers
(tolerance 43" and —17).

q. Right tire and wheel—same as No. 21k,

r. Outboard and inboard brakes — same as
No. 211

5. Right well door—same as No. 2la.

22, No. 2 nacelle {right side)—same as No. 18.
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23. Absolute altimeter antenna—check condi-
tion and security of mounting.

24. Left wing surfaces—check for loose rivets,
unfastened inspection plates, cracks, wrinkles,
and signs of excessive oil leaks from the en-
Eines.

25. Left blister—check for cleanliness and
condition.

26, Upper turret—same as No. 9.

27. Camera doors—in place.

28. Auxiliary power plant exhaust—open.

29. Lower rear turret—same as No. 8

30. Marker beacon antenna—check condition
and security of mount.

31. Tailskid—check for leaks on strut and
signs of failure.

32, Left horizontal stabilizer and elevator—
inspect for corrosion, wrinkles, cracks, dents,
and loose or missing rivets.

a. Static discharge wicks—check presence of

2

two on each stabilizer and threes on rodder.

b. Trim tab— check condition and position
and “re-check position later with indicator in
the cockpil.

¢. Hinge pin retainers—check presence.

33. Tail turret—pgun stowed and access covers
O
34, Condition of lights—check condition of
all lights visible., If anticipating night flight,
check operation.

35. Vertical stabilizer and rudder—inspect
for corrosion, wrinkles, eracks, dents, and loose
of missing rivets

a. Trim tab—check condition end position
and re-check position later with indicators in
cockpit,

36. Right horizontal stabilizer — same as
No. 32.

37. Command and Haison antenna—check for
security, corrosion, and condition of leads,

bt
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38, Interior of rear unpressurized compart-
ment—check for proper stowage of equipment,
loose rags, and general condition.

a, Starter crank—stowed.

b. Fire extinguisher—same as No. Sa.

g. Putt-putt and battery — examine exterior
for loose parts, leaks, and loose electrical con-
nections. Theck the oil level with the gage.
{Should be up to F mark.) Check fuel. Fuel cap
tight.

d. Hope for starting putt-puti—stowed.

e. Control cables — check for tension, wear,
and freedom from foreign objects,

39, Rear pressurized compartment.

a. Emergency cabin pressure relief valve—
check seating and security.

b. Vacuum relief valve—check for position,
seal, and freedomn of movement.

c. Pressure bulkhead door (Sta. 834) —check
for movement and closed position for warpage.

d. Fire extinguisher—same as Mo, 5a.

e, Aldis lamp-0K.

f. Electric salvo switch—circuit breakers ON,

g. VHF and IFF switches—ON.

h. Pressure regulators—check general con-
dition and rigidity of both regulators, {Enurled
knobs should be screwed down tightly.)

i. Emergency cabin pressure release—check
seating security and general condition of latch-
ing mechanism,

J. Manual salve T-handle — in place with
puard down.

k. Pressure bulkhead door (Sta, 846) —check
movement and closed position for warpage.

L Ditching braces—stowed.

m. CFC dome—cleanliness and condition.

40. Rear bomb bay.

a. Bomb door safety down lock—in place.

b. Bomb bay tank safety switch-ON.

e, Emergency main gear hand cranks —
stowed.

d. Emergency landing gear T-handle — in
place, Hand crank gear boxes —sockets free
from dirt and foreign matter.

e. Portable motor — check condition and se-
curity,
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f. Bomb door safety valves—0OFF,

g Accumulator pressure—1200-15300 psi.

h. Loading—visually check loading and num-
ber of bombs.

ir Control cables — check for tension, wear,
and freedom from foreign objects.

41. Right blister—cleanliness and condition.

42, Right wing surfaces—same as Mo, 24.

43. Rear bomb bay tank vent—open.

44, Rear bomb bay doors and salvo releases—
check for dents and warpage. Check cables for
tension, wear, and freedom of movement.

45. Rear bomb bay compressor air intake and
exhaust—open.

46, Midwing section.

a. Radar dome—retracted. Eagle wing—check
for dents, cracks, wrinkles, and loose ar missing
rivets.

b. Midwing tank—check fuel load (gage) and
filler cap in place.

c. Fuel lines—check for leaks, loose connec-
tions, and chafing,

d. Transfer pumps—check for leaks, rigidity,
and general condition.

e. C-1—test connection,

47. Front bomb bay doors and salvo release
—same as No. 4. The preflight from this point
progresses as shown in the diagram on page 17.
Consult the method of inspection of the various
parts of the left side of the airplane for refer-
ence in inspecting similar parts of the right side.

WEIGHT AND CG
CHECKED

Flight angineer will hand the airplans
commander for approval and signo-
ture the weight and bolonce shest
{(Farm F). Airplana commander will
soa that CG is betwesn limits (mini-
mum between 18% and 24%, maxi-
mim at 34%: ).

25
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CREW INSPECTION COMPLETED

Airplane commander will enter the airplane,

see that all ignition switches are turned off and
signal the other crew members or the ground

crew to pull the props through, provided the .

engines' have been eut more than 30 minutes.
Props should be pulled through at least 12
blades, with not more than two men to & blade,
If prop seems to stick, remove plugs from bot-
tom cylinders, pull the prop through to remove
excess oll from the eylinders, install clean plugs
and pull the prop through 12 blades. (Do not
attempt to relieve a liquid lock by applying
pressure or by pulling the prop backwarda.)

Airplane commander will then have crew
line up to the left of the airplane’s nose in the
following order: copilot, bombardier, navigator,
flight engineer, radar observer, radio operator,
gunners, and passengers. Crew will then be
inspected for physical condition and equipment,
including oxygen masks, parachutes, fying
elothing, and identification tags. (If dirty ramp
conditions exist, crew memhbers may place para-
chutes and other flying equipment in the air-
plane during preflight. However, parachutes

26

will be worn and all other fiying equipment will
be carried at crew inspection. It is definitely the
airplane commander’s responsibility to inspect
the crew and all their equipment before flight.)

Airplane commander will see that each crew
member iz familiar with his duties and with
emergency procedures. After completing this
inspection, erew members will enter the air-
plane and begin checklists for their stations.

Prompt discovery of a liquid lock may pre-
vent a late takeofl. The first crew members to
reach the airplane will [after checking all
ignition and battery switches OFF) pull each
prop through four blades. This is merely a
preliminary inspection and does not replace
the procedure explained above. Each prop will
be pulled through 12 blades immediately before
crew [nspection.

RESTRICTED




Pilots’ Checklist

BEFORE STARTING
1. PILOTS' PREFLIGHT

1. FORM 1A, LOADING LIST WEIGHT AND BALANCE

3. CREW INSPECTION

4. LANDING GEAR DOWM LOCK
BOMB BAY DOOR LOCK

5. PARACHUTES

&, CLOTHING

7. LIFE PRESERVERS

B. SEATS AND PEDALS

7. FARKING BRAKES AND CHOCKS

10. SAFETY BELTS

11. EMERGENCY LANDING GEAR DOOR RELEASE
12. EMERGEMCY BOMB RELEASE

13. EMERGENCY CABIN PRESSURE RELEASE

14. LANDING GEAR TRAMSFER SWITCH

15. OVERCONTROL

16, LAMNDING GEAR SWITCH AND FUSE

17. BATTERY SWITCH
18. HYDRAULIC PRESSURE

19. FLIGHT CONTROLS

20. RADID

21. ALTIMETERS

22. TURRETS

21, LIGHTS

24. OXYGEN PRESSURE

25. PROPELLERS

26. TURBOS

27. FLIGHT ENGINEER'S REFPORT
28. STAND CLEAR—FIRE GUARD

BEFORE TAXIING

1. VACUUM
1. GYROS

3. INSTRUMENTS
4, ALARM BELL

5. PHOMNE CALL—S5IGHAL LIGHT procssnrnnes vasans

4. COMBAT STATION REFORT
7. CHOCKS

8. BOME BAY DOORS

7. FPARKING BRAKES

10, EMERGENCY BRAKES
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AIRPLAMNE
COMMANDER

COMPLETED
CHECKED
COMPLETED

REMOVED
REMOVED

CHECKED
CHECKED
CHECKED
ADJUSTED

SET AMND IN PLACE,
LEFT

ADJUSTED AND
FASTEMED

IN PLACE
N FLACE
IH PLACE
HORMAL
ENGAGED

STOWED
CHECKED

CLEAR LEFT

UNCAGED
CHECKED

RESTRICTED

COPILOT

CHECKED
CHECKED
CHECKED
ADJUSTED

IN PLACE, RIGHT

ADJUSTED AND
FASTEMED

SWITCH DOWN, FUSE
CHECKED

CHECKED
CHECKED

CHECKED
—FEl

EMGINEER'S REPORT
CLEAR RIGHT

CHECKED
UMCAGED

CHECKED

... CHECHED

OUT RIGHT
CLOSED
OFF—READY TO TAXI
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BEFORE TAKEOFF

. NOSEWHEEL

. ENGIME RUMN-UPF

. WING FLAPS

. TRIM TARS
AUTOFILOT
WINDOWS AMD HATCHES
. TURBOS

. FROPELLERS

. CREW

. RADIO CALL

. THROTTLE BRAKE
. FLIGHT COMTROLS

'ﬂ-HPP‘IHH-ﬂ'

- ol
B o O

BEFORE LANDING

. CREW

. RADID CALL

. ALTIMETER

. AUTOPILOT

« TURRETS

. HYDRAULIC FRESSURE
. PROPELLERS

. LANDING GEAR

L T BT I O

9. ENGINEER'S REFORT

10. STALLING SPEED
11. WING FLAPS
12 TURBOS

AFTER LANT .

HYDRAULIC FRESSURE
TURBOS
FROPELLERS

WING FLAPS
PARKIMNG BRAKES
BOME BAY DOORS
EMGIHES

RADIO

COMTROLS
CHOCKS

BRAKES

FORMS 1 AMND 1.4
13. CREW IMSPECTION

BE NP AN N

BEB

AIRPLANE
COMMANDER

HELUTRAL
OFF
CLOSED

COMPLETED
ADJUSTED
CHECKED

COMPLETED
SET

OFF
STOWED

SET

OFF

LOCKED

IN PLACE LEFT
OFF
ACCOMPLISHED

COPILOTY

STRANGHT

SET TO 257

CLOSED

SET FOR TAKEOFF
HIGH RFM

READY FOR TAKEOFF

FREFARE FOR LANDING

SET

DOWN, GREEN LIGHTS
(=] ]

GROSS WEIGHT ____LBS,
PUTT-PUTT OM LIME
READY TO LAMND

— MPH

A5 REQUESTED

SET

oK

OFF

HIGH RPFM

UF WHEN REQUESTED

OPEM
RUN-UP AND CUT
CFF

M PLACE RIGHT
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Before Starting
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la.WhumM“mpmldmr visval check (itams 1 to 3 on

your checklist) and have climbed into your seat beside your co-

pilet, you are ready for the rest of the Before Starting Checklist.

4. Landing Gear Down Lock and Bomb Bay
Door Locks Remowved

5. Parochvies Checked

Airplane commander and copilot put on para-
chutes at this time, and check for location of

their seat-type dinghies if the airplane earries
them.
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6. Clothing Checked

Airplane commander and copilot check for
proper clothing for mission to be performed.
Adjust helmet, throat microphone, and attach
oxygen mask to left side of helmet.

7. Life Presarvers Checked

On all over-water flights, airplane commander
and copilot check to see that their life vests are
fitted with cartridges. Wear parachute harness
over life vest.

9
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§. Seats and Pedols Adjusted

9. Porking Brakes in Ploce ond Chocks Set

Airplane commander depresses rudder pedals
and pulls out the parking brake lever. He and
the copilot look out the windows on their re-
spective sides to see that chocks are in place.

10. Safety Balts Adjusted and Fastened

11. Emergency Landing Geor Door Release in
Ploce

T-handle on airplane commander's control
stand should be down and safetied with light
wire. Pulling this handle releases the nacelle
doors only. (Installed only in earlier series.)

12. Emergency Bomb Door Relsass in Place

T-handle on airplane commaender’s control
stand should be down and safetied with light
wire,

13. Emaergency Cobin Pressure Relsaszs in Placs

T-handle on airplane commander’s control
stand should be down and safetied with light

WiIre.

14, Landing Gear Transfer Switch NORMAL

Airplane commander sees that switch (air-
plane commander’s contrel stand) is im the
NORMAL position. In this position, the main
landing gear and nosewheel are operated by
the landing gear switch on the aisle stand.
When the landing pear transfer switch is in
the EMERGENCY position, power from the
engine-driven generators goes to the emer-
gency bus and the emergency landing gear mo-
tors can be actuated by the smergency land-
ing gear swiitches. (Installed in earlier series

only.}

15. Owvercontrol ENGAGED

Airplane commander Sees that the lever on

airplane commander’s control stand (elimi-
nated in later series) is in the ENGAGED posi-
tion (full forward). This engages the flight
engineer’s throttles.

16, Landing Gear Switch DOWN and Fuse
Checked

Switch (airplane commander's aisle stand)
should be down. Check to see that fuse in air-
plane commander's aisle stand is in place and
not burned out.

17. Battery Switch ON

Copilot calls on interphone: “Battery switch.”
Flight engineer flips battery switch ON and
notifies the copilot.

18. Hydroulic Pressurs

The copilot asks the flight engineer to check
the emergency hydraulic pressure on the engi-
neers panel (500-1075 psi). Copilot then checks
the normal hydraulic pressure by depressing
and releasing the brake pedals until the gage
on his control stand indicates B00 == 25 psi. The
hydraulic pump should then cut in and build
the pressure up to 1000 == 25 psi.

19. Flight Controls Checked

Airplane commander pushes down locking
lever located at forward end of airplane com-
mander's aisle stand. This also unlocks the
throttles, which are held in closed position by
a lock bar when the control lock i3 on. This
lock bar is linked to the control lock in such a
way that strong forward pressure on the throt-
tles forces the control lock off and eliminates
the possibility of locked controls on takeoff.
{Note: Make sure that the control lock lever
ia pushed all the way down and fixed securely
in the unlocked position,) The copilot makes
the control check. In making the check, the
copilot announces over the interphone: “Copilot
to punners; stand by to check flight controls.”
He then pulls the control column back and
says on interphone: “Check elevators.” Left
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gunner answers: “Left elevator up, sir.” Right
gunner answers: “Right elevator up, sir." The
copilet then pushes the column forward and
completes his check on the elevators. Ailerons
and rudder are checked in the same manner.

20. Rodios Checked

While the copilot is checking flight controls,
the airplane commander turns on his radio and
requesats and receives taxi information. Copilot,
after checking controls, turns on radio compass
and checks for proper operation. He then tums
radio compass off and stands by on the inter-
phone so that he can be in continuous contact
with the crew.

21. Altimaters Set

Airplane commander and copilot zet their
altimeters by the tower altimeter setting, Check
the altitude reading against the known field
elevation. If the altimeter setting given by the
tower indicates an altitude different from the
known field elevation, check the setting again
and note the difference in elevation so you can
use it in correcting the reading when landing.

22, Turrets Stowed

Airplane commander checks all turret warn-
ing lights on his instrument panel to see that
all turrets are properly stowed. Turret lights
should be out.

23, lights Checked

If any night operation is contemplated on the
flight, check all lights—flucrescent lights, iden-
tification lights, landing lights, and paosition
lights (switches on control and aisle stands).
A member of the ground crew should be in-
structed to check the landing lights and posi-
tion lights. Wing pesition lights are not visible
from the airplane in fight. They can be in-
spected at night from inside the airplane only
by checking the reflection on the ground.
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24. Oxygen— PS5

Airplane commander and copilot check their
oxygen pressure gages and their walk-around
bottles for proper pressure (400 to 425 psi).
Auto mix should be on ON, emergency valve
OFF.

25. Propellars High Rpm

The airplane commander pushes the propel-
ler switches {(on the aisle stand) to INCREASE
RPM (forward) and holds them there until the
propeller limit lights on copilot's instrument
panel flash on. The propeller governors then
will be in high rpm. (Note: Always grasp both
gang plates when making propeller adjust-
ments. This insures action of all four toggle
switches and prevents any possibility of their
sticking.

26. Turbos OF

Airplane commander checks to see that the
turbo selector dial is set at 0. Turbo-super-
charger regulators are ready for instant cpera-
tion at any time since amplifier tubes remain

on even with selector dial at 0.

27. Flight Engineer's Report

The copilot calls on the interphone: “Engi-
neer's report.” The flight engineer responds:
“Ready to start engines.” [At this point, if the
flight engineer has not completed his checklist,
the airplane commander waits before giving
the command to start engines.)

28. Stand Clear—Fire Guard—Clear Laff—
Clear Right

When ready to start the engines both the air-
plane commander and the copilot give the com-
mand “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.” '
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Starting the £adin:s
=

The engines are started in 1, 2, 3, 4 order, The
airplane commander signifies to the ground
erew that No. 1 engine is ready to be started,
and then tells the fight engineer to start No. 1
engine. The number of fingers held up by the
airplane commander and copilot indicates the
number of the engine to be started

When the engine starts, the flight engineer
ordinarily reports: “Engine operating nor-
mally.” Then he announces: “Ready to start
No. 2 engine.” Follow & similar procedure for
the other engines,

The flight engineer handles the throttles

- - L I T T ]

=
e W e T

W s e waw

throughout the starting procedure, keeping the
rpm between 1000 and 1200. When an engine is
running amoothly, the flight engineer sets the
throttle at T00-1000 (1000 rpm if oll tempera-
ture is below 40°C). Thereafter, the airplane
commander will control the throttles sxcept
when asking for engine-driven generators and
during the engine run-up. If any crew member
sees that an engine is loading up (black smoke,
or rpm drop, or both) he informs the copilot
on interphone. In the event of engine fire, place
jackbox in CALL position and make necessary
report,

o A a W - e § 2y N

- - - =
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TS

engines until the Before Starting
covered item by ihm..

engines until the propellers have
rough te eliminate any possibility of

s forward at any time, especially
arting procedure.,

ur engines until a fire guard is posted.

to run an engine if the nose oil pressure
sressure do not build up within
er starting.
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Before Taxiing

1. Vacuum Checked

The copilot tells the flight engineer on inter-
phone: “Check vacuum.” The flight engineer,
after checking the vacuum reading for both
pumps (gage on engineer's panel should read
38" to 4.2" Hg ), reports this check to the co-
pilot on interphone.

If the vacuum selector valve is stopped be-
tween the two ON positions the light on the
airplane commander’s instrument panel will
flash on.

2. Gyroz Uncoged

Airplane commander and copilot check their
Eyro instruments to make sure that they are
uncaged and operating correctly. At this time,
set the directional gyros to agree with the mag-
netic compass reading.

3. Instruments Checked

Alrplane commander and copilot check their
respective instrument panels for proper read-
ings and operation of all instruments.

4. Alarm Bell

On One Tuterpbione (Call (Pheck ‘r 5. Phene Call Signal Light

|‘ &, Combat Station Report
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Airplane commander switches on alarm bell
(aisle stand) and phone call signal light (aisle
stand), then calls for combat station report,
Copilot repeats this command on interphone
saying, “Combat station report,” and receives
acknowledgment in the following manner:
bombardier, flight engineer, navigator, radio
operator, top gunner, left gunner, right gun-
ner, radar observer, and tail gunner (in that
order) acknowledge that they have completed
a check of their stations by saying, for example:
“Flight engineer 0.K.”; “Alarm bell 0.K., light
O.K., top gunner O.K."; “Left (or right) gun-'
ner LK., “Light O.K. (radar compartment),
tail punner O.K.”

7. Chocks Out

Airplane commander and copilot check to
see that chocks have been pulled.

8. Bomb Bay Doors Closed

Copilot calls for bomb bay doors closed. Co-
pilot says on interphone; “Bomb bay doors
closing.” Flight engineer sets throttle on coolest
engine to 1500 rpm and places generator on the
line, The radio operator and one of the gun-
ners check through the pressure doors and
repart to the eopilot when the doors are closed.
Flight engineer then returns throttles to 700
‘rpm and turns all generators off. (Generator
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procedure is unnecessary with pneumatic bomb
bay doors.)

When bomb bay doors are of the

poeumatic type.

Radio operator and scanner open the bomb
hay door safety shut-off valve, check the bomb
bay safety switches for the “can salve” [(ON)
position, and then report: “Bomb bay doors

9. Parking Brokes Off, Ready te Taxi

After releasing the parking brakes, the air-
plane commander gives the command: “Park-
ing brakes off, ready to taxi.” The copilot re-
peats the command over the interphone.

10. Emergency Brokes Checked

After parking brakes are released, when
starting to taxi, the copilot says: “Emergency
brakes.” Airplane commander then pulls the
emergency brake hand metering levers (aisle
stand) to see that emergency brakes are oper-
ating properly on both sides. Copilot then tells

flight engineer to recharge the emergency sys-
tem. Mormal brakes may be used safely while

recharging the emergency system since the
electric hydraulic pump recharges both sys-
tems with the hydraulic servicing valve on
BMergency.



TAXIING PROCEDURE

Like gll tricycle-landing-gear aircraft, the
B-29 taxis easily. The brakes are good and
have four expander tubes per wheel. HRemem-
ber, howeve,, that the B-20 iz big and heavy.
It gains momentum rapidly and, because of its
size, you have to depend on your side and top
gunners to act as observers to warn yvou of
chatacles,

For all ground operations, set the props at
700-1000 rpm and the mixture in AUTO RICH.
Never use AUTO LEAN for taxiimg. If the
carburetors are adjusted properly the engines
idle as low as 550 rpm without loading up.

When taxiing uphill or in hot weather, T00
rpm may nol keep the airplane rolling. Under
these conditions, increase all throttle settings,
but not more than necessary to continue taxi-
ing. Always return throttles to 700 rpm when
parked.

36

For maximum cooling and prevention of
backfires, control both the speed and direction
with brakes alone. Entering a taxi turn with
outzide throttle doesn't szave your brakes, in
the long run, because the speed of the alrplane
aceelerates quickly with this extra power and
vou must use the brakes to slow down, If vou
gain too much speed, bring the airplane almost
to a stop, straight ahead, them stay off the
brakes as long as possible to let them cool.
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BEFORE TAKEOFF

1. Nesawhasl Straight

Before engine run-up, copilot checks through
cockpit floor observation window to make sure
the nosewheel is straight.

2. Engine Run-up

The airplane commander gives the command:
“Stand by for engine run-up,” and the copilot
repeats the command over the interphone. The
engine run-up for first takeoff should be accom-
plished in the following manner (for subse-
quent takeoffs items a. through g. may be elim-
inated):

a. Airplane commander increases all throt-
tles to 1500 rpm and commands: “Check gen-
erators.” Copilot starts flaps down (switch on
aisle stand) and tells Alight engineer (on inter-
phone) te check generastors. Copilot holds
switch DOWN until flaps have reached 257,
pauses for 10 seconds, and then brings flaps to
full UP position.

Note: Flaps are run down at this time in or-
der to have an eleetrical load on the normal
bus so the Aight engineer can properly check
the generators. Gunners check the lowering of
the flaps by reporting: “Left flap down 253°"
and “Right flap down 25°."

b. Airplane commander operates all four
propeller switches to full decrease then to full
increase (from limit warning light to limit
warning lighty to test the propeller governaors,
At full decrease rpm, before returning switches
to increase rpm, check tachometers for stable,
uniform readings of 1200-1300 rpm. When pro-
pellers are again returned to high rpm, tachom-
eters should all read 1500 as before. Any pro-
peller overshooting the original setting is not
being properly governed and this must be cor-
rected before takeoff. (See section on Curtiss
Electric Propeller System for engine run-up of
airplanes equipped with these props.)

e. When propellers and generators are
checked, airplane commander pulls No. 2, 3,
and 4 throttles back ta 700-1000 rpm and tells
flight engineer to check magnetos.
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d. Flight engineer advances No. 1 throttle to
2200 rpm, reports manifold pressure to copilot,
checks magnetos, and calls out, “Right, both,
left, both.” Flight engineer then returns throt-
tle to 700 rpm. (If desired, a full-power, no-
boost run-up may be made.) At sea level, ap-
proximately 32" is normal manifold pressure
for 2200 rpm. Above sea level, subtract one
inch for each thousand feet of sltitude. Changes
in temperature will vary these settings, but the
variation will be the same for all engines. Ex-
cessive manifold pressure on one engine 1% an
indication of &8 bad eylinder, a bad walve, or
some other engine malfunction,

e Magneto check is made for each -erqpne
Allowable drop at 2200 rpm is 100,

f. If rpm drop on any engine 15 more than
100 [(caused by fouled plugs) proceed with full-
power check for that engine. Then check mag-
netos (turbos off) on bad engine again. If rpm
drop is still above 100, returm airplane to the
line.

g. After magnetos are checked, airplane com-
mander sels turbo selecior to takeoff position
and advances throttles one at a time full open
to check manifold pressure and rpm. For this
ground check gapges should read between 2500
and 2600 rpm and 4637 and 47%" manifold
pressure. Deduet %" manifold pressure for
each 50 rpm below maximum governed apeed,

{For certain types of engines, pages should
read 2700-2800 rpm and 487-49" Hg.)

TH e gl - R o A e o Ly
3

WARNING 8

o

Do not chack magnetos with turbas 2

an. A backfire at this time [with turbos £
en) can damage turbo and woshe gate 2
assembly, h

iIf pessible head the airplans inte '
the wind for maximum cosling during
Efging FUR-UR,

37



RESTRICTED -

3. Wing Flaps St to 25°

Lower wing flaps to 25° and have gunners
report: “Left flap down 25°," “Right flap down
25°."
4. Trim Tabs Neutral

The airplane commander checks to see that
all trim tab controls are in the neutral position.

5. Autopilot OFF

The airplane commander makes sure that all
autopilot switches (airplane commander's aisle
stand) are off.

6. Windows and Hatches Closed

As the airplane commander closes and se-
cures his window, the copilot closes his, checks
to see that the forward compartment entrance
hatch is closed, and checks over the interphone
saying: “Close rear entrance door and escape
hatch™ to the tail gunner to make sure that the
rear entrance door and rear escape habtch are

closed,

7. Turbos 5&t for Tokeoff

On most airplanes tekeoff setting on TBS
will be position No, 8. Some airplanes are

L

eguipped with the Type B-T control on the TBS
to provide for water injection. On these air-
planes the takeoff setting is marked at 334 on
the TES.

8. Propellers High RPM

The copilot pushes the propeller switches (on
aisle stand) to INCREASE RPM (forward)
and holds them there until propeller limit
lights on his panel Hash on.

9. Crew Ready for Takeoff

The copilot says on interphone: “Prepare for
takeofl,” then notifies the airplane commander.
10. Radio Call Completed

Airplane commander calls tower and re-
quests permission to take off.

11. Throttle Brake Adjusted
Airplane commander adjusts his throttle

brake for desired friction to prevent slipping.
12. Flight Contrels Checked

Check controls for freedom of movement.
Airplane commander, as he turns onto run-
way, notifies flight engineer:
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Eeep the eylinder-head temperatures (CHT)
at a minimum before takeoff. Never take off
with any CHT above 230°C.

Use the minimum of brakes and throttles to
line up on runway, Then, as the airplane starts
to roll, advance the throttles slowly, The rudder
begins to be effective at approximately 70 mph,
In this way, you can maintain directional con-
trol first with throttles, then with rudder.

Don't use the brakes to hold the airplane
straight on the runway, except in emergencies,
since this increases the takeoff distance and
wears out the brakes and tires, If you are care-
ful not to use brakes, the '.'lirp-lar'l.E will gain
speed continuously from the point of run-up to
the point where the wheels leave the ground.

If vou advance the throttles too gquickly at
the bepinning of the roll, vou won't hawve the
reserve power necessary to hold the airplane
straight with throttles and until the airplane
picks up speed you may have to use brakes to
stay on the runway, This increases the time
required to get rudder control, and lengthens
the takeoff roll.

The copilot follows through on throttles, mak-
ing a coptinuous power check as the throttles
are advanced during the initial takeoff roll. Full
power should be obtained during the roll down
the first third of the runway, lf any unusual
power conditions are noted, the copilot notifies
the airplane commander, who still has time ta
cut throitles if he decides that takeoff iz in-
advisable.

LINE UPF WITH EUNWAY
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Never attempt takeoff with less than full
takeoff power, Full-power takeoffs are not
harmful to the engines as long as the CHT s
stay within their limite, Takeoffs with reduced
power prolong the time regquired to reach 195
mph—the minimum speed at which adegquate
engine cooling can be obtained during the initial
climb,

When adjusting propeller rpm immediately
after takeoff, make sure that none of the pro-
peller rpm switches sticks in the decrease rpm
position, TO RE SURE, ALWAYS USE BOTH
GANG PLATES WHEN OPERATING THE
SWITCHES.

At 90 mph, relieve pressure on the nosewheel
olea by easing the control column back. As soon
as the ship is safely off, airplane commander
brakes wheels and calls for gear up.

Note: Don't pull the nosewheel off the
ground. Just relieve pressure so as to lengthen
the oleo strut. For the ideal takeoff the nose-
whee]l will not be more than one inch from the
ground during any part of the takeofT roll. The
airplane will become airborne in & pood safe

flight attitude which will facilitate a steady .

climb and a rapidly accelerating airspeed.

Power Condition Two

At a minimum of 140 1AS the airplane com-
mander calls for Power Condition 2 (43%" and
2300 .

At 150 mph, the airplane commander calls for
flaps up easy. A recommended procedure is to
have the copilot retract flaps to 107 at which
time he notifies the airplane commander and
then completes the retraction.

CAUTION: As the flaps come up to last 10°
there is a noticeable change in lift and the air-
plane commander should be alert to compensate
for this change in lift by back pressure on the
control column. Gear and Haps pull a total of
965 amperes and may be salely raised together
provided the switches are not tripped simul-
taneously.

Copilot receives reports from side gunners
and tail gunner on operation of gear, flaps, and
tailskid.

With gear and faps full up, the airplane com-
mander calls for power reduction. Reduce the
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manifold pressure with the turbo selector dial
until turbos are off, at which time copilot an-
nounces to Aight engineer, "Turboes off." Make
subsequent manifold pressure reductions with
the throtiles.

Cowl flaps, which are 15° open as the air-
plane takes the runway, are closed to Tia® or
less {(depending on cylinder-head tempera-
tures) by the time the airplane leaves the
ground. This setting permits rapid increase of
airapeed and should keep all cylinder-head tem-
peratures below 260°C,

If cylinder-head temperatures rise above
260°C on takeoff, or stay above 248°C after
the second power reduction, the flight engineer
informs the airplane commander. The airplane
eommander can then order cowl flaps on the hot
engine opened to a maximum of 10°, (Never
open cow] flaps more than 10° in flight. Larger
openings provide little, if any, additicnal cooling
and reduce cruising ranges considerably.) Or,
the airplane commander can pull back the
throttle on the hot engine to about 25°, A slight
reduction of manifold pressure is often suff-
cignt to reduce cylinder-head temperature to
within operating limits. The throttle should not
be pulled back unless the airplane has reached
170 mph.

Cowl Haps should be set at the smallest apen-
ing which keeps eylinder-head temperatures
below the required maximum (260° for takeoff,
248" for climb, 232° for eruising—continuous).

'-!HF

)

NOTE 3

On oll takesfa, first climb to 500 E
fast above the terroin with a mini- O
mum airspeed of 160 mph. Then, be-

fore continuing the climb, level off -
until reaching climbing cirspeed (195

ta 205, depending on waight] and
until CHT's fall balow 248°C.
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TAKEOFF EMERGENCIES

Just remember these points if an engine fails
on takeoft:

1. Get directional control first, using rudder
and minimum aileron. Then pick up airspeed
before trying to climb.

Because of the large fap area on the B-29,
the total or partial loss of an engine on one side
creates an unbalanced blast against the flaps
which tends to raise one wing and lower the
other. Ailerons may not be effective enough to
colinteract this tendency to roll unless power
s balanced. However, if one engine has been
retarded to balance power, restore power as
soon as the airplane is under control

2. Drag with gear and flaps down is excessive,
s raise gear immediately and bring up flaps
at 150 mph, even if gear 15 not all the way up.

3. If you use turbo position No. 10, reduce
power as soon as possible,

4, Determine which engine has failed and
whether it is delivering some power or should
be feathered.

5. If two engines fail on takeoff, be prepared
to erash-land straight ahead.

. If possible avoid climbing below 170 mph.

Runaway Propeller

1. Throttle back to bring rpm and manifold
pressure within limits: 2200 rpm and 35" Hg.

2. If throttle does not control rpm, use the
feathering button intermittently. Feather pro-
peller completely as soon as a safe altitude is
reached.

Don't confuse normal overspeeding of the
propellers up to 3150 rpm, caused by a power
surge, with a runaway propeller. The governor

UNDER NO CONDITIONS

RESTRICTED

normally returng an overspeeding propeller to
the set speed within a few seconds. Sometimes,
after the feathering button has been used to
return the propeller to normal rpm, the gov-
ernor controls the propeller, if the airplane
commander [ eareful not to apply sudden
power to the engine. In this case, do not feather
the propeller. Just handle the throttles carefully
and come in for a landing as soon as possible.

I propeller continues to averspeed beyond
3150 rpm, throttle back to contral rpm. Do not
iry to control a runaway propeller by holding
the propeller toggle switch in the decrease rpm
position.

Runoway Turbo

1. Throttle back to bring manifold pressure
within limits.

2, Change amplifier (amplifiers mounted for-
ward of navigator's seat).

Glimb

If all eylinder-head temperatures rum high
during a sustained climb, hold the climbing
power setting and level off until the eylinder-
head temperatures return to normal, then start
climbing again.

Climb at rated power, regardless of the gross
weighl, Rated-power climbs use less fuel, pro-
vided the cylinder-head temperatures can be
maintained within limits during a sustained
elimb,

ATTEMPT A TURN UNTIL YOU HAVE
DIRECTIONAL CONTROL AND A SAFE FLYING SPEED. IF
THERE IS NO ALTERNATIVE, CRASH-LAND STRAIGHT AHEAD.
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Cruising

Efficient eruising of the B-29 requires the
maintenance of a constant recommended air-
speed. The recommended airspeeds are obtained
from the cruise control charts. Maintain the de-
sired airspeed by use of the elevators and vary
power settings slightly to maintain altitude, Do
not allow the airspeed to drop; if vou are unable
to maintain altitude with given airspeed, add
POWET A5 Necessary.

In order to use minimum power for any given
cruising speed, you must reduce the drag as
much as possible. Use the smallest possible cowl
flap and intercooler door openings which will
keep cylinder-head temperatures at or below
maximum and carburetor air temperatures
within desired limits. Trim the airplane prop-
erly. Use related manifold pressures and rpm
as given in the BMEP Power Schedule in Ap-
pendix [-A of AN 01-20EJA-1.

It is recommended that the following pro-
cedures be used in order to establish eruising
conditions from elimb.
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1. If cylinder-head temperatures are nof ex-
cessive level off at the desired altitude and con-
tinue to use rated power until desired airspeed
is obtained. Hold the desired airspeed with the
elevators and adjust power to maintain zero
rate of climhb.

2, If cylinder-head temperatures are exces-
sive climb above the desired altitude and hold
rated power at zero rate of elimb until 210 mph
CAS is obtained. Set predetermined cruising
power setting, open cowl flaps to 10°, and
descend to desired altitude at 210 mph CAS.
Level off at desired altitude, close cowl flaps
to predicted setting, and use elevators to hold
Jesired i : 1. Vary i
slightly to maintain altitude, After desired air-
speed has been established and eylinder-head
temperatures have stabilized, cowl flaps may
be opened or closed individually to maintain
proper cylinder-head temperatures. This pro-
cedure is necessary only when excessive eyl-
inder-head temperatures are encountered.
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TRIMMING

Rudder

Hold wings level and center ball with rudder
trim tab.

Allarans

Hold wings level with ailerons and remove
control pressure with aileron trim tab.

Elavatars

Hold the desired airspeed with elevators and
remove control pressure with elevator trim tab.

Mote: If possible, make no turns with unbal-
anced power until after the airplane is trimmed
for the condition. When using unbalanced
power, make all zpeed and power changes
smoothly and make appropriate change in trim
immediately. ’

MAXIMUM
ENDURANCE

The way to stay in the air the longest possible
time is to fly the airplane at the speed where
the engines use fuel at the lowest possible rate.
That condition exists when yvou use the smallest
amount of engine power to keep the airplane
flving.

Actually the B-29 endurance speed is much
higher than the B-17 long-range cruising speed.
To get good performance, fly the airplane at a
constant calibrated airspeed (CAS). This means
that you must adjust the power to maintain
altitude.

The less the airplane weighs and the lower
the altitude flown, the longer the airplane stays
in the air.

Note; Far power settings, refer to the charts im
Appendix 1-A of AN 01-20EJA-1.
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MAXIMUM RANGE

The B-29 is built io do one particular job well
—to fly a long way with a big load of bombs. It
has excellent abilities to fiy fast and high, but
its outstanding tactical ability is long-range
bombing.

Maximum range 5 flown at the speed and
altitude that give the greatest mileage from
each pgallon of gasoline consumed. This is a
higher speed than that for maximum endur-
ance, Adding a little more power to the mini-
mum power needed to stay in the air (which
also increases fuel Aow) produces a fairly large
increase in speed and therefore an increase in
miles traveled for each gallon of fuel used.

If you fly the airplane at optimum speed, you
obtain maximum range. A headwind decreases
the range by its mph value for every hour the
airplane flies. ¥You obtain a greater range when
flying at the given speed for the headwind.
{This is true up to 75 mph headwinds.) The
weight of the airplane and the altitude mate-
rially affect the speed.

When flying for maximum range, hold the
recommended airspeed.

To obtain maximum range it is necessary to
control the airplane's drag and weighi., For
each 6 Ibs, added to the empty weight of the
airplane, it is necessary to add one gallon of
fuel (o get the zame range. This increases the
gross weight 12 Ths, Every degree of cowl flap
opening used above that reguired to cool the
engines mcreases the fuel used by at least 15
gallons per hour. The airplane iz clean and
allded drag affects it considerably. Everything
added to the outside of the airplane, whether it
is streamlined or not, adds drag and decreases
the range and maximum speed.

If vou have difficulty keeping up with the
others, it is probably because of extra drag or
extra weight,

To extend the maximum range, make de-
scents at the recommended long-range cruising
speeds and the lowest recommended power
setting at the end of a long-range flight.
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4  HKEEP YOUR AIRPLAME CLEAMN AMD LIGHT.

KEEP THE COWL FLAPS AS MEARLY CLOSED AS POSSIBLE AND USE AUTO LEAM

o IF ENGINE POWERS AND CYLINDER-HEAD TEMPERATURES PERMIT.
Y USE RECOMMENDED AIRPLAME SPEEDS AMD EMGINE POWERS.
4 ADJUST POWER TO MAINTAIN ALTITUDE.

#  MAINTAIN AIRSPEED WITH ELEVATORS.

W  REFER TO POWER SCHEDULE FOR RELATED POWER SETTINGS.

ENGINE MALFUNCTION IN FLIGHT

loew Moss or Rear Oil Pressure

When nose oil pressure drops below 20 psi, or
when rear il pressure drops below 50 psi, it is
desirable to feather the propeller on that en-
gine to prevent overspeeding and freezing of
the engine bearing surfaces.

High Oil Temperature

If il temperature goes above B30°C, throttle
back and open oil cooler shutters manually to
their limit.

If oil temperature goes above 100°C after the
engine has been throttled back to less than 207
Hg and oil cooler doors have been opened,
feather the propeller on that engine.

Engine Baockfiring on Takeoff

If engine backfiring occurs during takeoff
and sufficient runway is available for a landing,
land the airplane and return to the line,

However, if you are already committed to
the takeoff, throttle back the backfiring engine
ag much ag iz consistent with a =afe talecff. If
the engine continues to backfire after throttle
has been reduced, feather that engine as soon
safe altitude and airspeed have been reached.

Engina Bockfiring During Cruise

If engine backfiring occurs during cruise,
place mixture in AUTO RICH, and throttle

back to 20" Hg. if necessary. Increase throttle
gradually. If backfiring recurs at normal cruise
power settings, feather the propeller on that
engine.

Remember: backfiring is 1o be expected when
in AUTO LEAN at power conditions below 25"
Hg and 2000 rpm. Place mixture in AUTO
RICH when these power conditions are likely
to occur.

High Cylinder-Head Temperoture

To reduce high cvlinder-head temperature in
flight:

1. Open cowl Aaps to not more than 107,

2. Increase airspeed.

3. Place mixture controls im AUTO RICH.

4. Reduce manifold pressure.

3. Reduce carburetor air temperature,

It is advisable to reduce power on the partic-
ular engine as much as is consistent with safe
airspead.

High ecylinder-head temperature may be
caused by improperly installed orange peel
cowling and cylinder baffles, improperly timed
magnetos and ignition distributors, dirty eyl-
inder cooling fins, and exhaust gases flashing
over the thermocouple at the cylinder head.

Mission should be aborted if, after corrective
measures have been attempted, cylinder-head
temperature remaing at or above 232°C at T07%
power, or 248°C at 907 power,
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Even with its large size and weight, the B-29
has just about the same flying qualities as
smaller aircraft. Large aircraft are usually
slower in responding to the pilot’s controls be-
cause of their grester inertia. But the control
forees on the B-29 are light, and even at low
flying speeds the combination of light forces
with the high inertia of the airplane seldom
gives the pilot any impression of sluggishness
or lack of control. Just after taking off, and
again during the short interval of time while
landing, the rudder and the aileron control

response is slow but it is still positive. The con-

trols are as good and in many ways better than
those of many small aircraft,

Elevaiors

The elevator control is almost exactly like
that on the B-17. The size of the horizontal tail
is the same except that the B-29 elevators have
a little more balance and the nose of the tail
airfoil section is turned up so that the tall does
not stall when making a power-on approach to
a landing with the flaps full down. Elevator
trim tab is extremely sensitive in high-speed
dives, and you must be careful not to over-con-
trol the airplane when flying with the trim tab.
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Ailerons

The ailerons are large and have a full throw
of 18% up or down, so that the pilot has good
control. The control wheel travel is greater
than that of the B-17. This extra control iz val-
uable if an engine fails just after takeoff or
when, for some reason, fuel is used on one side
of the sirplane only and the other wing gets
heavy. The effect of unbalanced amounts of
fuel in the two sides is noticeable in the aileron
control when flying straight and level. If you
allow the speed to approach stalling, the amount
of adleron needed to offset uneven wing weights
increases rapidly. Don't attempt a landing when
this unevenness exists until you check the
aileron control in flight at the landing speed.

The aileron trim tabs are geared to move
when the ailerons move. The shape of the wing
airfoil is such that the part covered by the
gilerons has a hollow on top and is full on the
bottom. If the control cables are out during
combat, the ailerons would ordinarily trim
down because of this shape. To avaid this, the
trim tabs are rigged down 1% inches at the
trailing edge to trim the ailerons more nearly
neutral if a cable is cut or broken.
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Rudder

The rudder gives the maximum possible con-
tral and stability, yet it ean be moved without
the help of power boosts. The diamond shape of
the rudder is the result of studies made to find
a rudder which behaves normally under all
flight conditions. A good rudder is one that can
be moved with & small amount of effort when
an engine fails at any speed and does not be-
come overbalanced or locked. Don't be con-
fused by the light B-29 rudder forces—they do
not tell you what the rudder is doing to the
airplane, In landing approach conditions, it is
possible to get an appreciable amount of skid
with slight effort. Remember, it takes & certain
amount of time to skid a large airplane and also
to stop the skid.

Trim the rudder to center the ball

Stability

The longitudinal stability of the B-29 is nor-
mal for gll conditions. For good flying charac-
teristics, however, the center of gravity (CG)
must be kept within the allowable limits. The
forward center of gravity limits are fixed by
structural strength, and the elevator control
for these forward limits is good for all normal
operations. The most rearward center of grav-
ity limit is determined by the longitudinal in-
stability which oceurs at climbing power, Go-
ing aft of this limit makes the alrplane difficult
to fly and decreases safety in flight.

Make every possible effort to keep the center
of gravity within the design limits and to keep
the gross weight of the airplane to the absolute
minimum for the mission to be performed, Use
a weight-and-balance slide rule before and dur-
ing every flight.

STALLS

The stall characteristics of the B-29 airplane
are entirely normal. In practicing the approach
ta the stall {complete stalls are not practiced)
use not more than 15" Hg. As the airplane ap-

A4b
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proaches the stall, a noticeable lightening of the
elevator loads occurs. It is necessary to move
the controls an appreciable amount to get a
response from the airplane. Hemember that in
a stall you lose aileron control before you lose
rudder and elevator control. Just before the
full stall is reached, a shuddering and buffeting
of the airplane occurs. The airplane recovers
from the stall normally and has no excessive
tendency to drop off on one wing when the stalls
are properly controlled. Power reduces the
stalling speed, but in general has no great effect
upon the stall.

Never fly below the power-off stalling speed,
since any loss in power when flying below this
speed is likely to put the airplane into a violent
stall, Om all landing approaches, be extremely
careful not to allow the speed to fall below the
power-off stalling speed. Try power-off ap-
proaches whenever possible in order to become
familiar with the airplane under emergency
conditions. Never use power to reduce your
landing speed.

When the airplane stalls, always recover by
first nosing the airplane down and then increas-
ing the power. Never apply power in the stall
without first dropping the nose. In most air-
craft, it is possible to obtain a high rate of
descent by applying power during the power-
off stall without dropping the nose. Avoid these
conditions in the B-28.
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POWER-OFF STALLING SPEEDS

INDICATED STALLUING SPEEDS

Gross Weight Flaps Up Flops 25° Flaps Full
140,000 pounds 145 mph 131 mph 119 mph
130,000 140 125 114
120,000 135 121 110
110,000 129 115 105
100,000 123 110 100
90,000 117 104 95
80,000 110 98 a9
70,000 103 92 a4

WM' Do not practice the approach to the stall with the cowl laps open more than 10°

e e e L a — =  — ——— _

TURNS

In spite of its size and weight, the B-29 has
good maneuverability. It controls easily and
furns easily:

SHALLOW TURN . . . ¥ WEEDLE . . . 12" TO 15

STEEF TUEEN . . . FULL MEEDLE . . . 15" TO 307

- 0 0 0 7 ' 0 7 [ ]
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DEAD-ENGINE CHARACTERISTI(

In straight and level flight, normal power,
with one engine feathered and power balanced,
the flight characteristics of the B-29 differ little
from those of normal 4-engine operation. When
turning into a dead engine maintain a speed
of at least 160 mph IAS.

If two engines on the same side are out, the
airplane has a tendency to roll and yaw. To
keep lateral trim, apply rudder first and then
aileron as needed. If turns are made into two
dead engines, maintain a minimum airspeed of

The B-29 is limited in its allowable diving
speed by both strength limitations and contral
characteristics. Again, remember that this is
a big, heavy airplane, As the speed increases,
the loads earried by nearly every part of the
girplane increase rapidly. This is especially
true of the horizontal tail surfaces

The maximum diving speed at any time or
any altitude is 300 mph [AS. This speed is suf-
ficiently above the level-Hight top speed of the
girplane to cover most diving needs,

160 mph indicated. At low weights it is possible
to fly with two dead engines with good control
at speeds down to 150 mph. However, at slower
speeds full rudder is necessary to control the
erab. In general, always stay &t least 10 mph
indicated abowe the power-off stalling speed.
Keep the drag of the airplane as small as pos-
sible. At 100,000 Ibs. gross weight it is just
possible to maintain level flight on two engines
with two propellers feathered and with the

landing gear down and 25° flaps.

% Aveid making steep turns

% Trim the airplane
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PROHIBITED MANEUVERS

LOOP

SPIN
IMMELMANN

INVERTED FLIGHT

ROLL '

VERTICAL BANK

DIVE
(IN EXCESS OF RED-LINE SPEED)

Don't fly the cirplane with the
center of gravity (CG) aft of 34%

of the mean cerodynamic chord
(MAC) at any time, and don't fly
with it chead of 24% except at low
gross weights (120,000 lbs.).
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Before Landing

1. Nofify Crew—Prapars For Landing

The before-landing check starts on aireraft
returning from a mission about B to 10 minutes
before landing. For transition missions, take-
offz can be spaced 10 minutes apart o that the
airplane will not have to leave the traffic pat-
tern, The airplane commander announces:
“Prepare for landing.” Copilot repeats the eom-
mand over the interphone: “Prepare for land-
ing," at which time the flight engineer orders
the tail gunner to start the putt-putt. Crew
members acknowledge in the following order:
bombardier, flight engineer, navigator, radio
operator, top gunner, left punner, right gun-
ner, radar observer, and tail gunner,

2. Rodie Coll Complated
The airplane commander calls the tower for
landing information.

3. Altimetars Saf

Airplane commander and copilot set their
altimeters to the aliimeter seiting given by the
torwer,

4. Autopilet OFF
Ajrplane commander sees that all switches
for the autopilot (on aisle stand) are off.

5. Turrets Stowsd

Airplane commander checks to see that the
turret warning lights on hizs instrument panel
are oul.

6. Hydraulic Pressura__ P5I

The copilot checks to see that pressure is
1000 psi. Any difference in final pressure should
be reported o the fight engineer. Copilot asks
flight engineer to check emergency hydraulic
Pressure.
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7. Propellers 2400 RPM

The copilot adjust propellers to 2400 rpm at
airplane commander’s request.

8. Landing Gear Deown, Green Lights On

The copilot, on command of the airplane
commander, lowers the landing gear and says
over the interphone: “Gear is coming down."”
The side gunners check the main gear and an-
nounce in order: “Left gear coming down, sir,”
and “Right gear coming down, sir.” When the
gear is completely down the gunners announce
again: “Left gear is down and locked,” and
“Right gear is down and locked.” {For all night
operation the gunners will use the Aldis lamp
for checking the gear down.) The copilot checks
the nosewheel through the observation window
in the floor of the cockpit and checks the land-
ing gear warning lights on his instrument
panel. After receiving copilot's report that gear
is down, airplane commander will check to see
that the red light is off, and the three green
lights are on.

The gear switch will be left in DOWN posi-
tion until airplane 15 parked.

Note: The indicated airspeed must be less
than 180 mph before the gear is lowered.

Visual check by the gunners and the copilot
is most important. The red warning light and
the green down and locked lighis {and the
landing gear warning horn, on some series) all
operate from the gear motor limit switches. Re-
member this—the lights and the horn are not
position indicators except in late series air-
planes. They mean only that the limit switches
have stopped the operation of the gear motors.
[f the switches open the circult too seon, the
gear will be only partially 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 nol more
than 4 inches from the full down position (the
screw itself retracts as the gear lowers). The
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gear is not designed to support the airplane if
the screw is extended more than 4 inches,

Have the putt-putt operator report when the
tailskid is down.

2. Flight Engineer's Repor
The copilot, on the interphone, calls for “En-
gineer's report.”” The fight engineer reports:

“Gross weight ... Ibs; putt-pult on the line;
ready fo land.”

10. Sialling Speed

The copilot finds the stalling speed based on
the weight by referring to the table mounted

on his instrument panel and informs the air-
plane, commander.

11. Wing Flaps
At the airplane commander's order, the co-
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pilot extends the wing Aaps 257 just before
turning into the base leg. Later, on the final
approach and at the airplane commander's
order, he extends full faps, at which point the
airplane commander retrims the elevators. The
side gunners check position of flaps and inform
the copilot over the interphone. Don't lower
Aaps above 180 mph indicated. (Note yellow
line on airspeed indicator.)

12. Turbos Sei

Airplane commander calls for turbos on base
leg. Copilet announces: “Turbos on" to flight
engineer and turns selector dial to 8. (Some
airplanes are equipped with Type B-T control
for TBS to provide for water injection. On thess
airplanes the takeoff setting is marked at 33
on the TES,)

34 MPH ABOVE
STALLING SPEED

FLAFS &3
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Landing Procedure

Don't put down full flaps until you are lined
up with runway and sure of making the field.
Go-arounds are difficult only when full flaps
are down. After putting down full flaps, main-
tain an airspeed of 30 mph, indicated, above the
power-off stalling speed. Don't chop the power
at any point on the approach, Long approaches
are unnecessary, even for narrow runways.

Crosswind Londings

When turning on the approach in a cross-
wind, be careful not to allow the wind to force
you off your approach to a degree where it is
impossible to align with the runway.

There are three possible ways of making &
crosswind approach and landing: (1) holding
the airplane straight toward the runway, drop-
ping one wing into the wind with just enough

top rudder to counteract drift; (2) heading the
airplane into the wind (crabbing) just enough
to keep a straight ground path; and (3) a com-
bination of the first two methods.

The combination of methods is preferred,
because it eliminates the poasibility of dropping
the wing too low, or of crabbing too much, and
decreases the amount of correction needed to
straighten out and level off during the round-
out.

Landing Rell

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 the roll, apply brakes evenly
and smoothly.
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AFTER LANDING

1. Hydraulic Pressurse OK

Copilot checks normal pressure gage for
reading between 800 and 1000 psi.

2, Turbos OFF

Toward the end of the landing roll, copilat
turns TES to 0.

3. Propallers in High RPM

Copilot checks to see that propellers are in
high rpm position.

4. Wing Flops Up

At the airplane commander’s command, near
the end of the landing roll, copilot raises faps
(all the way, if this is the last landing; to 25°
if planning to make another takeoff). Side gun-
ners report on position of wing flaps.

At night, after turning off the runway, stop
the airplane, and run up the coolest engine to
supply power to raise flapa. The power avail-
able from the putt-putt is not sufficient to carry
the load of the landing lights, radio, and wing

flaps.
5. Parking Brokes Sef

6, Bomb Bay Doors Open

Copilot calls for bomb bay doors open. Co-
pilot =ays on interphone: “Bomb bay doors
opening.” Flight engineer sets throttle on cool-
est engine to 1500 rpm. The radio operator and
one of the gunners check through the pressure
doors and report to copilot that doors are open.
Flight engineer then returns throitle to 700
rpm &nd turns all generators off. [(Generator
procedure unnecessary with pneumatic bomb
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bay doors.) Radio operator and scanner will
close the bomb bay door safety shut-off valve,
check bomb bay safety switches for the “can’t
salve” (OFF) position and then report: “Bomb
bay doors open, safety valve closed.”

7. Engines Run-up and Cut

The airplane commander says: “Kun-up and
cul engines.” The copilot repeats the command
on interphone, The Aight engineer follows the
pricedure outlined in his checklist and reports
to copilot when it is completed.

g. Radies OF

The airplane commander turns off the com-
mand set and the copilot switches off the radio
COMPASS.

9. Controls Locked

The airplane commander pulls the lock
handle on the aisle stand to the up pesition
and sees that the flight controls are securely
locked.

10. Wheel Chocks in Place

Airplane commander and copilot see that
chocks are in place.

11. Brakes OF

12. Forms 1 and 1A Acomplished

The fight engineer completes Forms 1 and
1A and presents them to the airplane com-
mander for check.

13. Crew Inspaeciion

Crew members leave the airplane and line
up as before flight to be checked by the air-
plane commander. At this time, defects in the
airplane not already noted are reported 1o the
flight engineer.
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GO-AROUND

The procedure for a normal go-around is not
complicated, Raise the flaps from the full-down
position to 25° as power is applied and continue
on the same approach angle until safe flying
speed is reached. Then raise the gear as soon
as you are sure that the runway will not be
touched, and start the climb. Raising the flaps
all in one movement to 25° is important. Don't
wait for a safe flying speed—with faps full
down, you cannot attain a safe flying speed
because of the high full-flap drag and reduced
acceleration. Follow this procedure:

1. Notify flight engineer that you are going
around.

2. Apply throtile gradually as needed.

3. Raise flaps to 25°,

4. Set full high rpm.

5. Don't try to climb until you reach a safe
flying speed.

6. Raise gear when safely clear of the
ground. _

7. Proceed as in a normal takeoff,

B. If needed apply emergency power by ad-
vancing the TBS to emergency power marking.

GO-AROUNDS WITH LESS THAN FOUR ENGINES
OPERATING ARE NOT RECOMMENDED

54
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EMERGENCY LANDINGS

Whesls Up

The B-29 can be crash-landed with a mini-
mum of injury to the crew. Whenever possible
land on a hard surface in preference to sod or
dirt. Do not feather props unless engine trouble
requires feathuing-

With wheels up, drag is reduced consider-
ably, so plan your approach to land short. Land
the B-29 with as many wheels extended as pos-
sible unless only the nose gear will go down.
The damsge sustained on & crash landing is
greatly minimized if any of the main gear are
down. If only the nose gear will go down, land
the airplane wheels up, as the fuselage will
probably buckle from the weight of the wing
and engines. However, remember, in an emer-
gency, extend any of the main gear that will
go down, Note: Terrain conditions in the thea-
ter of operations may dictate variations of this
procedure,
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When wvou are positive that an emergency
landing is inevitable, contact the control tower
and continue to circle the field until the im-
mediate area is cleared of all other traffic, and
&n ambulance, crash truck, and fire truck are
ready on the flying line. If feasible, circle until
the remaining fuel supply is 200 gallons per
engine. If it is found inadvisable to land at your
home base, proceed to the prescribed alternate
and observe the same precautions,

It is the prerogative of airplane commanders
to allow any crew member not essential to the
emergency landing operation to jump from a
safe altitude over the airport if he desires. If
the crew member decides to stay with the air-
plane, he must prepare for a crash landing and
then take up his prescribed crash-landing po-
sition. Crew members should stay clear of the
lower turret areas and nose gear door because
the turrets may tear loose and be forced wup
into the cabin. To prepare for the crash landing,
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drop all bombs, auxiliary bomb bay tanks, and
flares; open all emergency hatches except the
bomb bay doors; and if time permits drain
oxygen system. Proceed in the following order:

1. Close the nacelle wheel well doors of any
retracted gear, if possible.

2. Make a normal approach sufficiently far
back from the field and high enough to allow
remaining crew members to perform the follow.

ing last-minute preparations at the commaand

of the airplane commander.

3. Lower full flaps for landing.

4. See that fight engineer is ready to set
engine nacelle fire extinguisher selector.

5. Stbp putt-putt,

6. Shut off fuel boast,

7. Close fuel shut-off valves on final ap-
proach when certain of making the field. (Ap-
proximately 10 to 15 seconds of fuel, at low
power, remain in the lines after closing the
fuel shut-off valves.)

B. Just before contact with the ground, throt-
ile the engines back and place mixture control
in FUEL CUT-OFF, when committed to land.

8, Turn the master Ignition switch off, then
turn the individual ignition switches and bat-
tery switch off.

10, Warn the crew members just before
ground contact, then land by sliding airplane in
on its belly,

Baoth Main Gear Down, Nosewheel
Paortially or Completely Up

1. Check with the operations control tower
and stand by in the air until an ambulance,
crash, and fire truck are ready on the flying
line., If it is found inadvisable to land on the
home base, proceed to alternate base directed
and observe the same precautions.

2, Check with the operations control tower to
be sure all air traffic is clear of the proposed
landing zone.

DOLD MOSE UP AS LONG AS POSSIBLE.. THEM LET IT

3. Drop all bombs or auxiliary bomb bay
fuel tanks and flares in a safe zone; if time per-
mits drain oxygen system.

4. Allow all crew members not essential to
the landing operation, who wish it, to jump from
a safe altitude over the field. therwise, they
are to help prepare for a crash landing and
take their positions.

5 Open all emergency escape hatches to
avoid jamming, with the exception of the bomb
bay doors and the nose gear hatch. If the nose
gear hatch is open and the nosewheel collapses,
gears or parts of gear may be forced through
hatch.

6, Shift disposable load and crew, if neces-
sary, to the after compartments to shift the CG
as far back as possible.

7. Make a normal approach to land on run-
way with full flaps.

8 See that the fight engineer is ready to set
engine nacelle fire extinguisher selector,

8, Stop putt-putt.

10. Shut off fuel boost.

11. Close fuel shut-off valves on final ap-
proach, when certain of making the runwaw,
and just prior to throttling engines for landing.
Approximately 10 to 15 seconds of fuel, at a
low power seiting, remain in the fuel lines and
carburetor after shutting off these valves,

12, Just before contact, throttle the engines
and place the mixture controls in FUEL CUT-
OFF position,

13. Turn master ignition switch off, then turn
individual ignition switches and battery switch
off.

14. After the main wheels touch the ground,
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.

15. After the nose of the airplane strikes the
runway, apply brakes as necessary to bring
girplane to a stop,

DOWMN GEMTLY AMD APPLY BRAKES
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One Main Whesl Up, Mosewheel and
One Main Wheel Down

1. Check with the control tower and stand
by in the air until an ambulance, crash truck
and fire truck are ready on the fAying line. If it is
not advisable to land on the home base, pro-
ceed to the alternate base directed and observe
the same precautions.

2. Check with control tower to be sure all air

3. Drop all bombs or auxiliary bomb bay fuel
tanks and flares in a safe zone; if time permits
drain oxygen system.

4. Allow all crew members not essential to
the landing operation, whe wish it, to jump
from a safe altitude over the field. Otherwise,
they are to help prepare for a crash landing
and take their positions.

5. Open all emergency escape hatches to
avoid their jamming, with the exception of
the bomb bay doors.

6. Make a normal approach to land on run-
way,

7. See that the flight engineer is ready to set

8. Stop putt-putt.

8. Shut off fuel boost.

10. Close fuel shut-off valves on final ap-
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proach, when certain of making the field, and
just before throttling engines for landing. (Ap-
proximately 10 to 15 seconds of fuel, at a low
power setting, remain in fuel lines and carbu-
retor after shutting off these valves.)

11. Just before contact, throttle the engines
and place the mixture controls in FUEL CUT-

12. Turn master ignition switch off, then
turn individual ignition switches and battery
switch off.
good wheel with the wingtip slightly low on the
good-wheel side,

14. Hold the wing on bad-wheel side up as
long as possible with ailerons.

15, Be prepared for groundloop in the direc-
tion of the crippled wheel when wingtip and
nacelle dig into runway. Use brakes to mini-
mize groundloop.

One Main Wheel Down, Mosewheel
ond One Main Wheel Up

Follow the foregoing procedure up to and
including item No. 11, then continue as follows:

12. With full flaps, make landing on the pood
wheel.

13. Hold nose of the airplane up and hold up
the wingtip on the damaged main wheel side
with elevator and aileron as long as possible.
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LANDING WITH LESS lelI FOUR ENGINES

Three-engine Landing

With one engine dead and the propeller
feathered, the B-20 can be flown without diffi-
culty, A three-engine landing can be accom-
plished easily if you plan your actions and fol-
low the correct procedures,

Remember these points:

1. Notify the control tower of your position
end difficulty so that crash equipment can be
alerted and the traffic pattern cleared.

2. Turns can be made into the dead engine
if you maintain airspeed and keep the airplane
irimmed properly.

3. Make your traffic pattern as nearly nor-
mal as is practicable, conserving altitude for a
high final approach.

4. Don't Jower the landing gear too soon, or
it will be necessary to draw more power from
the three operating engines.

5. Partial flaps may be lowered, but wait
until you are sure of making the field before
putting down full faps.

6. Remember that the airplane has been
trimmed to offset the loss of power of one en-
ging, and be ready to correct for the “off trim"
{i.e, trim to neutral) when the throttles are
retarded for landing A feathered propeller
creates less drag than a propeller on an idling
engine. Thus, in addition to the trim, you must
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compensate for this off-balance condition,

Two-engine Londing

When eontemplating a two-engine landing,
bear in mind all the points mentioned abowe.
But remember also that the necessity for
smooth, well-coordinated turns and flying is
even greater than in three-engine operation.

The necessary trim change will be greater if
power is not balanced. (Mot much trim change
will be necessary if two outboards or two in-
boards are dead. If the remaining power is to
be delivered by an outboard on one side and an
inboard on the other, however, the trim re-
guired will be substantially greater.)

Be prepared for the change in trim necessary
when power is reduced for landing.

With two engines dead, and their propellers

feathered, you will Aoat farther than with all.

four engines operating because the two feath-
ered propellers create less drag.
two engines out and gear and flaps down.

Single-engine Londing

At gross weights of 110,000 Ibs. and less, and
with three engines dead and their propellers
feathered, it is possible to maintain a descent of
500 feet per minute at 170 mph IAS and rated
power.
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Night Flying

1. Before flight don't subject your eyes to
any bright lights: brightly lighted rooms, wing-
light beams, bright cockpit lights, ete.

2. Turn out all unnecessary cockpit lights,
and dim instrument panel lights. Read instru-
ments, maps, and charts rapidly, then loock
away.

Night Takeoffs

1. On all night takecffs climb to 500 feet
ahove the terrain before leveling off to build
up airspeed.

2. Obtain from the tower before
taxiing to the ronway. Line up in the center of
the runway and select a distant light as & ref-
erence podint.

3. If visibility is poor and no herizon is vis-
ible, prepare to take off on instruments.

4. Maintain proper airspeed and a constant
heading. It is imperative to hold a constant
heading until you reach sufficient altitude for
the turn.

3. Top and side gunners should warn you if

RESTRICTED

RESTRICTED

you are turning into the path of other aircraft.

Night Taxiing

1. When taxiing use the landing lights alter-
nately as needed. This reduces the load on the
electrical system imposed by both lights, Con-
tinuous ground operation of the lights burns
them out quickly. However, don't hesitate to
use both lights if necessary.

2. Make frequent checks of wheels and tires,

3. Check for signs of engine roughness.

4. When taxiing close to obstructions or
parked aireraft, see that members of the
ground crew walk ahead of each wing and
direct taxiing by means of light signals.

5. Be particularly careful in judging distance
from other taxiing aircraft. Sudden closure of
distance is difficult to notice at night.

6. In case of failure or weakening of brakes,
stop immediately and have the airplane towed
to the line, Faulty brakes are always hazardous.
They are certain to cause accidents when taxi-

ing at night.
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General

1. Be sure that goggles, side windows, and
wind screens are kept scrupulously clean. Scat-
tered light on unclean surfaces reduces the
contrast between faint lights and their back-
ground.

2. Be sure that all Auorescent lights, wing-
lights, navigation lights, passing light, cockpit
light, and individual instrument lights are in
operating order.

3. Be sure that you, your copilot, and your
flight engineer have individual Aashlights.

4. Check radioc operation and set proper fre-
guencies. ¥ou need your radic, especially at
night.

5. Know your field layout, the proper rela-
tionship of taxi strips to runways, etc. It is easy
to ‘become confused at night,
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Flight Engineer’s Preflight Inspection

Your preflight inspection is a heavy respon-
sibility which you cannot afford to slight. Re-
member that the safety of the crew and the sue-
cess of the whole mission depend in some re-
spect on this preflight inspection of yours.
Never assume that maintenance is perfect, ar
that the checks of others can substitute for
your own careful inspection,

You are expected to know the B-28, You are
expected also to know the condition of the
particular B-28 which you are about to oper-
ate. Only by a thorough, professional, complete
preflight inspection can you be sure that your
airplane is ready to fly and that every neces-
sary item of service and maintenance has heen

Vlote:

.~

accomplished so that your airplane and crew
can go to work with a minimum of delay and a
maximum of efficiency.

The procedures given here comprise an in-
spection route and & sequence of checks which
is arranged to accomplish the preflight with
greatest efficiency in a minimum time. How-
ever, different facilities and different routines
of your own organization may foree you to
maodify this procedura. Regardless of the erder
in which you perform your preflight check, be
sure to include all of the following items and
check them in the manner prescribed. These
are the minimum checks; others may be added
where local conditions require.

First chack Form 1A for the stotus of the airplane, so that you

know what things to give particular attention te in your pre-

flight inspection. Check entries, inspections due, engine and

airplane hours, and fuel and il servicing.
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Outboard Wing Ponel

1. Position lights: unbroken.

2. Static drains: installed.

3. Skin on underside of wing: no wrinkles,
holes, missing rivets, or fuel leaks.

4. Aileron: no wrinkles or holes.

5. Trim tabs: proper droop 1%°".

6. Landing light: fully retracted, lems un-
brolen,

7. De-icer boots: no holes or tears.

Outheard Engine

Note: Be sure ignition switches are OFF.

1. Propeller: pull through four blades (no
more than two men to a blade). Check each
blade and the propeller dome for freedom from
nicks and cracks. As each blade is pulled
through listen for blow-by or valve leakage. If
there is a liguid leck it can be corrected now,
preventing the delay in takeoff which will occur
if it is not discovered umtil later. This pro-
cedure, however, does not replace pulling the
prop through 12 blades before starting the en-
gine. Don’t pull the prop through until the
engine has cooled for at least 30 minutes after
the last operation.

In case of a liquid lock, you can locate the
cylinder containing the liguid by the following
method: count the lobes on the magneto cam,
starting with the red dotted lobe (No. 1 cylin-
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der). The lobe on which the breaker points are
riding indicates the cylinder containing the
liguid lock. Determine this cylinder from the
number of lobes and the firing order. When
you find the lock, remove the spark plug, drain
the liquid, and install a clean sparkplug.

Never attempt to relieve a liguid lock by ap-
plying pressure or by pulling the prop back-
wards.

2. Engine nose section: clean, no cracks, cyl-
inders free from broken fins, no loose baffles,
no loose high tension leads or foreign material
in air scoop. See that nose oil sump plug is
safetied.

3. Drain lines or vents (Y drain, blower
drain, oil separator drain, etc.): open.

4. Air lock fasteners, cowling and panel: se-
cLure.

5. Flight hoods, exhaust stacks, shroud cov-
ers: secure, no cracks, waste gates open and not
binding, free movement of turbo wheels, no
buckets missing. :

6. Engine oil tank: serviced, cap secure.

7. Turbo oil tank: serviced, cap secure,

8. Feathering oil tank: serviced, cap secure.

9. Engine accessory section: clean, tight lines,
rear sump plug safetied, pressure transmitters
in proper condition.

Mote: Inspection of oil coolers, cowl flaps, in-
tercoalers, and aftercoolers is included in the
operational check.

S,
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Inboard Engine

Malke same inspection that you made on out-
board engine.

Landing Gear

1. Doors and retraction units: proper condi-
tion.
2. Tires: proper inflation and condition, slip
marks aligned (rolling radius 23.3"—axle to
ground).

3. Brake assemblies: proper clearance (010"
minimum) and no hydraulic leaks.

4. Strut: proper condition and inflation
{13%" between torsion link pin centers de-
gired).

3. Down locks, wheel chocks (27 from tires),
static groundwire: in place.

6. Hydraulic equipment (lines, deboost
valves, shuttle valves): proper condition, no
leaks.

7. Fuel eross-over lines: proper condition.

8. Electrical cannon plugs, limit switches:
properly installed, safetied.

9. Mechanical wheel retraction system: prop-
er condition.

-

Wing Section

1. Fuel drain access panels: installed.

2. Wing Haps: no fuel leaks, skin in proper
condition.

3. Fuel vent: open.

4. Aftercooler air intake: open.

Nose—Left Side

1. Front bomb bay doors: proper condition,
no holes.

2. Fuel vents: open.

3. Fuselage skin: proper condition, no wrin-
kles or holes. ;

4. Navigator's temperature bulb: not broken
or bent.

9. Static holes: clear.

6. Turret cover: secure.

7. Fire extinguisher red rupture dise; intact.

8. Pitot head: not clogged.

9. Windows: clean and unbroken.

10. Bombardier's temperature bulb: not
broken or bent.

11. Nosewheel door: proper condition.

MNose Gear and Well

1. Tires: proper inflation (rolling radius:
15.3"—axle to ground), proper condition, slip
marks aligned. ;

2. Wheels: no cracks.
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3. Shimmy damper: proper oil level.

4. Dleo strut: proper inflation {10" between
torsion link pin centers desired), proper condi-
tion.

3. Wheel well door actuating spool; secure.

6. Retraction unit and door actuators: proper
condition, no cracks,

7. Cannon plugs: secure and taped.

8, Limit switches; safetied.

9. Gear retraction motor: clutch engaged.

10. COy fire extinguisher bottles: properly
installed.

11. Nose gear hand crank: installed on under
side of hatch.

Mose—Right Side

1. Mosewhes] door: proper condition.

2, Fuselage skin: proper condition, no wrin-
kles or holes,

3. Windows: clean and unbroken.

4. Pitot head: not clogged.

5. Engineer’s temperature bulb: not broken
or bent.

6. Static holes: clear,

7. Right front bomb bay door: proper condi-
tion, no holes,

8. Fuel vents: open,
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8. Radome: no holes.

10. Vents {around radome): open.

Note: from this point proceed to wing and
make same inspection of wing, two engines, and
landing gear which you completed on the other
side,

Aft Fusslage
1. Fuselage skin (sides and bottom): general

condition, no wrinkles, holes, or popped rivets.

. Bomb bay fuel vent: open.

Scanning blister; clean, not eracked.

. Camera doors: closed.

. Turret cover: secure,

. Tailskid: proper condition,

. Tail turret fairing: secure.

. Tail gunner’s window: clean, unbroken.

. Bkin, wertical and horizontal stabilizer:

proper general condition, no wrinkles, holes or

popped rivets.

10, Rudder and elevators: no holes or wrin-
kles in fabric covering, hinges in proper condl-
tion.

11. Elevator and rudder trim tabs: proper
condition and position.

12, Antennas: installed, unbroken.

13. Recognition light lenses: unbroken.

D B0 =3 O ofn 4= BO P
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Top of Wing

1. Skin: no holes, wrinkles, or popped rivets.

2. Aileron and trim tab: no wrinkles or holes,
fabric coating in proper condition.

3. Formation light lenses; unbroken.

4. All access panels: secure,

3. Engines, as much as iz visible from top of
wing: no broken fins or loose baffles, sparkplug
leads in place.

6. Intercoclers, cowl flaps: no evidence of
binding,

7. Airlock fasteners and cowling: secure and
in proper condition,

8. Fuel tanks: proper servicing, caps secure,

Upper Fussloge

1. Turret cover: seciira,

2. Astrodome: clean, no cracks,

3. Antennas: installed, unbroken.

4. Life rafts doors: secure. Give several
heavy tugs on door handles (not emergency re-
lease handles) to be sure they are securely
locked. Check for presence of life raft through
ingpection window,

5. Formation light lenses: unbroken.

6. Skin: no holes, wrinkles, missing rivets.

7. CFC blister: clean, no cracks.

8. Upper aft turret cover: secure,

9, Upper empennage: no holes or wrinkles,
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Aft Bomb Bay

1. Bomb bay door down locks: installed.

2. Bomb bay doors (inside and outside):
hinges and chafing strips in proper condition.

3. Door retraction units (electrical or pneu-
matic): no external evidence of malfunction.
Check cable release system on electrically oper-
ated doors.

4. Pneumatic unit: no leaks; air pressure:
normal accumulator—1200 to 1500 psi, emer-
gency accumulator (where present): 750 to 850
psi. Cantion: When recharging emergency ac-
cumilator open emergency recharging valve
slowly until desired pressure is reached, and
then close. .

Ask erew chief if condensate was removed
from the accumulators during daily inspection.

5. All control valves: closed.

6. Emergency pull handle and pull cable,
bomb door latch: proper condition and position.
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7. Oxygen system: no leaks.

#. All visible control cables: no evidence of
chafing or improper tension.

9. All lines: no evidence of leaks, deteriora-
tion, looseness.

10, Portable emergency motor: properly in-
stalled in wing flap receptacle, cannon plug con-
nected, switech OFF,

11. Life raft release dogs at center wing: fully
engaged. Make detailed inspection of all life
raft release cams and roller arms inside bomb
bay to assure maximum meshing in fully locked
position,

11. All cannon plugs: sectre,

12. Landing gear cranks: stowed. Clutch han-
dles; IN.

13. Bomb loading and racks: secure, bomb
bay tank safety switch OFF. This switch must
be off to prevent accidental salvo of bomb bay
tanks or bomhs with resulting injury to ground
personnel.
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Front Bomb Bay

1. Bomb bay door down locks: installed.

2, Bomb bay doors (inside and osutside): no
holes, hinges and chafing strips in proper con-
dition.

3. Door retraction units (electrical or pneu-
matic): no external evidence of malfunction.
Check cable release system on eleetrically oper-
ated doors.

4. Pneumatic unit: no leaks; air pressure:
normal accumulator=1200 to 1500 psi, emer=
gency accumulator (where present)—T50 to 850
psi. Caution: When recharging emergency ac-
cumulator open emergeéncy recharging valve
slowly until desired pressure is reached and
then close,

Ask crew chief if condensate was removed
from accumulators during daily inspection.

& All control valves: closed.

6. Emergency pull handle and pull cable,
bomb door latch: proper condition and position.

7. Oxygen system: no leaks.

B. All visible control cables; no evidence of
chafing or improper tension.

8. All lines: no evidence of leaks, deteriora-
tion, or looseness,

10, Center wing tank and/or bomb bay tank:

proper servicing, no fuel leaks, caps secure,
11. Bomb loading and racks: secure, bomb
bay tank safety switch OFF.

Tail Compartment

1. Windows and escape hatch: secure and in
proper condition.

2. Tall gun armored access panel: properly
installed.

3. All electric light switches: OFF,

4. Spare bulbs: on hand.

5. Oxygen station: pressure 425 plus or
minus 25 psi, emergency valve OFF, auto-mix
ON (NORMAL), hose in proper condition,
walk-around bottles charged to line pressure,

6. Bulkhead door seal and hinge: proper con-
dition.

7. Oxygen bottles: no leaks.

8. Cables and lines: proper condition:

9, Camera hatch: closed.

10. Emergency equipment: stowed.

11. Putt-putt: properly serviced and in
proper condition, fuel and oil filler caps secure,
circuit breaker ON or bus selector switch in
NORMAL position.

12. Battery: proper condition and installa-
tion, guick-disconnect in place and in. proper
condition.
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Radar Compartment

1. Bulkhead door seal and hinge: proper con-
dition,

2. Emergency pressure relief valve: closed.

3. Vacuum pressure relief valve: free move-
ment.

4. All electric light switches: OFF.

5. All oxygen stations: pressure 425 plus or
minus 25 psi, emergency valve OFF, auto-mix
ON (MORMAL), hose in proper condition,
walk-around bottles charged to line pressure,

6. All emergency equipment: present and

properly stowed, seals unbroken.

7. Cable controls: proper tension and condi-
tion. .

B. Turret dome: properly installed.

8. Entire compartment: clean, ash trays emp-
tied, equipment properly stowed.

Gunners’ Compariment

1. Blisters: elean, unbroken, no seratches,
2. All electric light switches: OFF.

3. Defroster fans: OFF.

4, Balvo switches: OFF,
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5. Air compresser cireuit breaker: ON,

6. Cabin pressure regulators: unlocked.

7. Bulkhead door seal and hinge: proper con-
dition,

8. Door braces: aboard.

8. All oxygen stations: pressure 425 plus or
minus 25 psi, emergency valve OFF, auto-mix
ON (NORMAL), hose in proper condition,
walk-around bottles charged to line pressure.

10. Tail gunner's air supply valve: full OPEN.

11. Entire compartment: clean, ash trays
emptied, equipment properly stowed.

Flight Compariment

1. Bulkhead door seal and hinge: proper con-
dition.

2. All oxygen stations: pressure 425 plus or
minus 25 psi, emergency valve OFF, auto-mix
ON (NORMAL), hose in proper condition,
walk-around bottles charged to line pressure.

3. Emergency kits: properly stowed, seals un-
broken,

4. Hydraulic fluid quantity: approximately 2
gallons.

2. Air compressor circuit breaker: ON,
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6. All voltage regulators: in place,

7. Turret covers: properly installed, ammuni-
tion doors closed,

8. Turbo amplifiers: in place. Check for spare,

8. Entrance hatch seal: proper condition.

10. All fuse panel covers: properly installed.

11, Landing gear fuse: in place.

12. All windows: clean, no cracks, airplane
commander’s and copilot’s windows opérating
properly, engineer's emergency escape window
properly installed,

13. Safety belts: present and in proper condi-
tion.

14. All light switches: OFF.

15. De-icing fluid: stowed (if required for
mission),

16. Electrical wires and tubing: visual check
for evidence of external damage., Give par-
ticular attention to tubing and wires near the
tunnel entrance.

17. Entire compartment: clean, ash trays
emptied, no unnecessary equipment aboard.

OPERATIONAL CHECK OF EQUIPMENT

1. Check all switches OFF, then turn on bat-
tery switch and start the puti-putt. Check the
voltage output on DC wvoltmeter, Check the
current output by momentarily flicking the hy-
draulic pump switch to the MANUAL position.
A momentary voltage drop plus momentary
decrease of putt-putt speed are indications that
the umnit is operating properly. As soon as the
putt-puit is checked turn it off and make sub-
sequent operational checks using an external
pOWEr 50UTTe.

2. Check the operation of the bomb bay doors
from the bombardier’s station. Be sure that
the locks are removed if doors are prneumatic-
ally operated.

Note: Make the following checks at the air-
plane commander’'s station with the ground
crew observing unil operations:

3. Unlock control lock. Operate rudder, elev-
ators and ailerons noting action of copilot's
controls and obtaining verifieation of eorreet
external control movements from the ground
Crew,

4. Operate trim tabs, checking as in Mo, 3.
Return to neutral.

5 ﬂpﬁl‘ﬂtl} throttles, noting action of n;:q:rpl]nt g
and engineer's throttles.

B, Set parking brakes and watch normal pres-
sure for a short time for indications of hydraulic
leaks. Helease hrakes.

7. Check emergency brakes—note emergency
pressurne for evidence of leaks.

T

B. Operate propeller electric head to both low
and high limit settings noting the time required
to change from the low to the high rpm setting.
The time should be almost the same for all elec-
tric heads,

8. Turn the turbo boost selector to No, 10 (in-
verter OM) and have ground crew check for
smooth operation of the waste gates to the
elosed position, Heturn TBS o zero, Waste
gates should open fully.

10. Operate the wing flaps to the down and
up limits and check position indicator, Have
ground crew check fuel liguidometers and fuel
transfer lines while flaps are down.

11. Check fuocrescent instrument lights if
night operation is anticipated.

12, Check all external lights if night opera-
tion is anticipated: formation, position, recogni-
tion, and landing.

13. Be sure to turn lights OFF after checking.
Cheek instruments for broken or loose cover
glasses. Make manifold pressure readings.

Note; Perform the f[ollowing operational
checks at the flight engineer’s station:

14. Check mixture control lock. Leave un-
locked. Cheeck vacuum controls,

15. Operate fuel transfer selector handles
poting detent positions, Betumn to OFF position.
Momentarily operate fuel transfer system in all
positions,

16. Check emergency cabin pressure valve
and leave it open.

RESTRICTED



17. Check cowl flap operation for open and
closed position and freedom from binding.
Leave open. Ground erew reports operation.

18. Check intercooler door operation az in
Mo. 17. Leave open.

19, Check oil cocler door operation as in No.
17, Leave open.

20. Check aftercooler doors as im No. 1T.
Leave closed,

21. Check pitot heaters. Turn ON for approx-
imately 3 seconds and have ground crew mems
ber fesl the pitot heads to determine if heaters
operate. Be sure to turn OFF after checking.

22. Make the following pressure checks:

{MNote: Three men are necessary to sccom-
plish these checks, one working at the Hight
engineer's panel and one at each access door of
the engine nacelle.)

Carburstor ond Primer Prassurs Chaeck

a. Battery switch or external power—ON.

b. Fuel shut-off valve-CLOSED,

d. Mixture control—cracked. There should be
na indication of fuel pressure.

e, Fuel shut-off valve—OPEN. Check for fuel
pressure rise,

Note: Operate fuel shut-off valve by momentary
contact of switch. Prolonged energizing burns
out actuating coils.

At thiz time men at nacelle check fuel lines
and carburetor for leaks. Check especially
around main fuel strainer, mixture control as-
sembly, and fuel drain plug. You can detect
small leaks more readily by smell than by
sight. In addition one man checks that the mix-
ture control lever operates smoothly with load
sufficiently low so that all engines can be set
with cne hand. He also makes sure that the de-
tents for AUTO LEAN and AUTO RICH mix-
ture control positions are easily and positively
loeated.

. Mixtiure control -FUEL SHUT-OFF (Five
seconds of fuel pressure indication is maximum,
in order to avaid liquid lock.)

g. Toggle primer switch. Man at nacelle lis-
tens for clicking of solenoid and watches primer
line connection for spray end droplets of fuel.

h. Check all safetying of carburetor, espe-
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clally after 25, 50, and 100-hour inspections.

Fusl Inspaction Pressurs Check

a. Fire guard—posted.

b. Putt-putt or external power—0ON.

¢, Ignition switches—0OFF.

d. Fuel shut-off valve—CLOSED.

e. Fuel hooster pump — on LOW. There
should be no indication of fuel pressure,

f. Fuel shut-off valve—OPEN. Check for fuel
pressure indication.

g Mixture control-AUTO RICH.

h. Throttles—FULL OPEN.

i. Rotate propeller 8 to 10 seconds (maximum
15 seconds) by direct cranking.

At this time men &t nacelle check fuel lines,
master control box, and both pumping units for
leaks, In addition one man checks that mixture
control lever operates smoothly with load suffi-
ciently low so that all engines can be set with
one hand. Also he makes sure that the detents
for AUTO LEAN and AUTD RICH mixture
control positions are easily and positively lo-
cated.

Have member of the flight crew or ground
erew clear propeller and give signal for direct
cranking. After engine rotation, check fuel lines
and fittings in front of engine,

Note: Hold this check to a minimum to pre-
vent washing oil from cylinder walls of the
engine.

23. Check normal and spare inverter output,
noting airplane commander’s and engineer’s
warning lights.

24. Check fluorescent inatrument lights,

25. Check wheel well lights if night landing
or takeoff is anticipated.

26. Check electrical instruments: carburetor
air temperature, oil temperature, fuel and oil
guantity gages, cowl faps and inter-cocler in-
dicators, hydraulic pressure (charge if neces-
gary), wind and set clock, snd note manifald
pressure readings. The purpose of checking air-
plane commander’s and engineer’s manifold
pressure gages is to find which instruments read
more nearly correct. Power settings then should
be made using the better set of instruments or
by applying a correction factor fo instruments
that read incorrectly.

Pl
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27. Ask crew chief if the bomb release system
was checked before loading the bombs and if
emergency equipment is in the life raft com-
partments.

28 Compute the weight and balance.

CREW
INSPECTION

Flight engineer joins other crew members for
crew inspection.
Following crew inspection, make the follow-

T2

ing checks before entering the airplane.

1, Pitot covers: removed,

2. Forms 1, 1A, F, loading list: completed.
Give Forms 1A and F and/or loading list to the
airplane commander for approval snd signa-
bure,

3. Propellers: pulled through. Airplane com-
mander checks that all ignition switches are
OFF and signals to other crew members or the
ground erew to pull the props through. Pull the
props through at least 12 blades with not more
than two men to a blade.

4. Down locks (gear and bomb door): re-
moved.

5. Chocles: 2% in front of wheals,
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Flight Engineer’s Checklist

BEFORE STARTING

1. FLIGHT PLAM.. + . COMPLETED
2. FLIGHT EHIHHEEI"! Fl!FI.Iﬂ-H'I‘ . . COMPLETED
3. FORMS 1, TA, F.....ovvnvrnnnns ON BOARD AND SIGNED
4, PROFESSIONAL EQUIPMENT...... CHECKED AMD ABOARD
S5 FLUGHT LOG. ......ccovonansnnans IMITIATED
6. BATTERY SWITCH. . ......... TR ON
7. MASTER IGMNITION SWITCH.......ON
B PUTT-PUTT . . ......cvvevcncnes-a.3TART AND CHECK FOR OM THE LIME
9. IMSTRUMEMTS . ...... ML | +. . CHECKED
10. COWL FLAPS. . ........c0c000:00..FULL OPEN
11. INTERCOOLERS . . ........c.......OPEN TO 7i4°
12. OIL COOLERS. .. ....covvvvenn.. AUTOMATIC
13. DEJICERS, ANTI-ICER SWITCH
& RHEGSTATS . .....oivnnnnnnnnns OFF
14. BOME BAY FUEL TAMK YALVE...CLOSED
15. GEMERATOR SWITCHES...........OFF
Th. INVERTER . ........cccivvamnnnns CHECK ALTERMATE: NORMAL ON
17. FUEL TRAMSFER SWITCHES AMD
TANK SELECTORS.......ccvcvnuns OFF

18. HYDRAULIC PRESSURES..........1000 PSI
19. EMERGENCY HYDRAULIC

EYSTEM VALVE. .......... R CLOSED
20. FUEL SHUT-OFF vnwts ......... OPEMN
21. STARTER CIRCUIT BREAKERS.....ON
T2, PITOT HEATERS . . .. ... conneanuns OFF
23. FUEL TRAMSFER CIRCLIT

BREAKERS . S = | , |
24, CARIM Fl!iil.ll! 'IMIIHM

e e R R S A T OM

25. OXYGEN REGULATOR AND

“““I'ur -Il-ll---l-l-l-l-i-l-ll-l-!li-!l-mm
26. CABIN PRESSURE RELIEF VALVE. .. CLOSED
27. CABIN AIR VALVES.............CLOSED

2. THROTTLER. ....coiovninsnnnannns SET TO START
29. MIXTURE CONTROLS.............UNLOCKED; CARBURETOR—FUEL
CUT-OFF, INJECTION—AUTO RICH
| 30. OIL QUANTITY GAGE............ RECORD AND CHECK AGAINST
F DIP STICK
31. FUEL QUANTITY GAGE..........RECORD AND CHECK AGAINST
DIP STICK
“Imi-l‘lI‘ll"+'1'1""'!‘!1!!""!"" mm
33. FIRE EXTINGUISHERS. ......... .+« .5ET TO ENGINE BEING STARTED
34. FUEL BOOSTER PUMPS........... ON LOW
35. FLIGHT ENGINEER'S REPORT...... READY TO START ENGINES
36. START ENGIMES . . ............... 1,2,3 4
37. ENGINE INSTRUMENTS...........CHECKED
38. VACUUM SELECTOR............. CHECKED

39. FLIGHT ENGINEER'S REPORT......READY TO TAXI
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BEND RS DN -

o
i ) = O
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= R

11.
. FORMS 1,
13,

MIXTURE CONMTROL...........

GEMNERATORS. ... cvovavas
EMGIME RUM-UP...........
IMVERTER YVOLTAGE.......
FUEL BOOSTER PUMPS.. ...
FLIGHT ENGIMEER'S REFORT

. COWL FLAPS. .............

GEMERATORS. . ...........
EMGINE CHECK . ...........
COWL FLAPS. . .covvciais 'a
PUTT-PUTT. . . o caiaiicnnans
FUEL BOOSTER PUMPS. ....
INTERCOOLERS. . .. ........

MIXTURE COMTROL........
FUTT-PUTT . . s v ccvmvanurans
FUEL BOOSTER PUMPS.....
HYDRAULIC PRESSURES. ...

PITOT HEATERS . ...............
AMNTIICERS. . ..............

DE-ICERS. ........cvnvunnnn

nnnnnn

WHEEL WELL LIGHTS mmun .....

. GENERATORS. ...........

. COWL FLAPS. . ......00vuus
. INTERCOOLERS. . . .........
. INVERTER VOLTAGE. e
. FLIGHT ENGIMEER"S HEFCI'E'I'

 COWL FLAPS. . ...cvvsucanananna
. GEMERATORS.............
. HYDRAULIC PRESSURES.........
. FUEL BOOSTER PUMPS...........
. ENGINE RUM-UP...........
. STOP EMGIMES, . ..........
. ALL SWITCHES.............
c PUTT-PUTT ... s o cieiinnnn
. WHEEL CHOCKS...........
. DOWN LOCKS (GEAR AMND

BOME DOOR)
PITOT COVERS.

GIVE Cu!w CHIEF REFORT
OF MALFUNCTIOMNS

||||||

v« AUTO RICH

CHECKED AND OM

COMPLETED

CHECKED

OMN LOW

MIXTURE AUTO RICH, FUEL BOOST ON,
GENERATORS OM, STAMDING BY ON
COWL FLAPS, READY FOR TAKEOFF
AT START OF TAKEOFF ROLL CLOSE
FROM 15° TO 714" OR LESS

CHECK WHILE GEAR 15 BEING RAISED
SCAMNMERS" REPORT

A5 REQUIRED

STOP AFTER GEAR AMND FLAPS ARE UP
OM LOW

AS REQUIRED

AUTO RICH

START AMD OM THE LINE
OM LOW

1000 P5I

JAS REQUIRED

AS REQUIRED

OFF

oM

CHECKED WHILE GEAR 15
COMING DOWM

AS REQUIRED

OPEN TO 7'4°

.. CHECKED

GROSS WEIGHT ___LBS., PUTT-PUTT
OMN LINE, READY TO LAND

JFULL OPEN

OFF

.CHECKED

OFF
COMPLETED
FUEL CUT-OFF
OFF

OFF

IM PLACE

IN PLACE

..IN PLACE

1A, FLIGHT LOG . ...

COMPLETED
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Before Starting

1. Flight Plan Completed

2. Flight Engineer's Praflight Completed

The complete and detailed preflight inspec-
tion procedure is included in a preceding sec-
tion under the heading Flight Engineer's Pre-
flight Inspection,

3, Forms 1, 1A, F on Board and Signed

Check forms 1 and 1A, Advise the airplane
commander of status of airplane and that forms
are on board.

4. Professional Equipment Checked and Aboard

Check for proper clothing for the mission to
be performed. Make the standard preflight
check on your parachute, Adjust your headset
and throat mierophone, and attach your oxygen
mask to the left side of your helmet.

For overwater missions examine your life
preserver vest and check its CO, capsules for
safetying. Wear your parachute over the vest

Nole: Stay on interphone at all times unless
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otherwise authorized by the airplane com-'
mander.

5. Flight Log Initiated
6. Battery Switch ON

At the copilot's eall, you as flight engineer
turn the battery switch on and report: “Battery
switch ON." All electrical eircuits can be ener-
gized by either battery or putt-putt, or both,
Both are used for normal ground operation on

loads up to 200 amperes. For additional power
use an external source.

Note: Check the normal inverter switch OFF
before turning the battery switch on.

7. Master Ignition Switch ON

B. Putt-putt Start and Check for ON THE LINE

Have the tail gunner start the putt-putt,
warm it up and place it ON THE LINE. Check
for 28 wvolts.

9. Instruments Checked
Check the CHT and CAT gages against OAT.
75
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Check the tachometer, rate of climb, oil and fuel
pressure gages for zero reading. Set both altim-
cters at 29.92" Hg Check the MP gages for
uniform readings. Flight personnel will not at-
tempt to adjust gages.

19. Cowl Flops Full Open

Keep the cow] flaps full open for all ground
operation.
11. Intercoclers Open to 7449

Keep the intercoolers full open for all ground
operations,

12. Oil Coolers AUTOMATIC

Put the switch in AUTOMATIC. The oil
cooler flaps will then adjust themselves to main-
tain correct oil temperatures.

13. De-icers, Anti-icer Switch and Rhoostats OFF
14. Bomb Bay Fuel Tank Valve CLOSED

Close the valve to separate the two bomb bay
tanks,

15. Genarator Swiiches OFF

14, Inverter Check Alternate; NORMAL OMN

Check ALTERNATE inverter and voltage
reading. Allow ALTERNATE inverter to coast
down, and then turn NORMAL inverter on.

17. Fuel Transfar Switches and Tank
Selectors OFF

Turn the switches off to prevent inadvertent
transfer or transfer by gravity.

18. Hydraulic Pressures 1000 P5I

Check both hydraulie pressures for proper
readings. When the copilot asks for emergency
hydraulic pressure yvou report: “1000 PSL If
the pressure is not within the normal range of
a0 to 1075 pai, serviee the emergency accums-
ulator.

19. Emergency Hydroulic System Valve CLOSED

20. Fuel Shut-off Valves OPEN

Open the valves to allow fuel to flow to the
carburetors.

Té

21. Starter Circuit Breakers ON

2. Pitet Heaters OFF

23. Fuel Transfer Circuit Breakers ON
24. Cabin Pressure Warning Switch ON

25. Oxygen Regulotor and Pressure Checked

Check for oxygen pressure of 423 plus or
minus 25 psi. Check operation of the regulator
and blinker, and zee that the hose collar at the
regulator is screwed down tight. Auto-mix
should be ON (NORMAL) and the emergency
valve OFF. Check the walk-around and bailout
bottles for proper pressures.

26, Cobin Pressure Relisf Valve CLOSED

Clese the valve only until it seats firmly. Ex-
cessive pressure tends to damage the light
structure of the valve.

27. Caobin Air Volves CLOSED

Keep cabin air valves closed until after take-
off to avoid possibility of smoke being forced
through the induction system into the cabin,
and a slight loss of power on takeoff.

28, Throtiles 5et 1o Siart

Set the throttles at 14" open. This gives ap-
proximately 800 to 1000 rpm and prevents
backfiring during starting.

29. Mixturs Controls Unlocked; Carburetor—
FUEL CUT-OFF, Injection—AUTO RICH

30. Qil Quontity Gage—Record and Check
Aguainst Dip Stick

31. Fuel Quantity Goge—Record and Check
Against Dip Stick

32. Lights as Reguired

If night flight is planned, check for proper
operation of the Auorescent lights and wheel
well lights. For day Aights turn off unnecessary

lights.
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33. Fire Extinguisher Set to Engine Being Started

34, Fuel Booster Pumps On LOW

Turn the fuel boost on LOW and check pres-

sure, Fuel pressure should be approximately 9
to 12 psi.

35. Flight Engineer's Repori—Ready to
Start Engines

When the copilot calls for this report and if
you are ready, you reply: “Ready to start en-
gines."
36. Start Engines 1, 2, 3, 4.

Carburetor Type Starting Procedure:

a. Fire extinguisher—set to the engine being
started.

b. Master ignition switch—ON.

¢. Mixture controls—FUEL CUT-OFF.

d. Throttles—set to start: 125" open.

e. Fuel booster pumps—on LOW,

f. Fuel shut-off valves—OPEN. When the air-
plane commander calls for starting No. 1 engine,
you report: “Energizing Neo. 1.”
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g Energize the starter 12 to 16 seconds. Re-
port: “Meshing No, 1."

h. Engage the starter.

i, After one revolution of the propeller (four
blades) turn the ignition switch to BOTH.

j. Prime as needed to start and when the en-
gine is firing regularly (500 to 800 rpm) move
the mixture control to AUTO RICH and release
the primer. Use AUTO RICH for all ground
operations.

Mote: Too little prime eauses backfiring; too
miuch floods the engine.

k. Fuel booster pumps—0OFF.

l. Check the starter switches for neutral posi-
tions.

m. Engine instruments—checked. Check nose
and rear oil pressures, rpm, oil temperature and
manifold pressure,

When No. 1 engine is running properly, re-
port: “Engine operating normally. Ready to
start No. 2 engine.” When the airplane com-
mander says: “Clear on twe,” yvou reply: “Start-
ing two."

Repeat the procedure for each engine. You,
the flight engineer, will control the throttles
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throughout the starting procedure, keeping
rpm between 1000 and 1200 until the oil tem-
perature is 40° C. When all engines are running
set the throttles at 700 to 1000 rpi (1000 rpm if
o1l temperature is below 407 C). Thereafter the
girplane commander controls the throttles ex-
eept when calling for engine-driven generators
and during engine run-up for magneto check.
If you see an engine loading up (black smoke or
rpm drop, or both) inform the copilot. Do not
let the engines idle below TH0 rpm,

Bendix Injection Type Starting Procedure:

a, Fire extinguisher—set to engine being
started.

b. Master ignition switch—OHN.

c. Mixture controls — AUTO RICH (AUTO
RICH for all ground operations).

d. Throttles—set to start: 135" open.

7B

€. Fuel booster pumps—on LOW.

f. Fuel shut-off valves—OPEN. When the air-
plane commander calls for starting No. 1 en-
gine, you report: “Energizing No. 1."

g Energize the starter 12 to 16 seconds, Then
report: “Meshing No. 1."

h. Engage the starter. After one revolution
(four blades) turn the ignition switch to BOTH,
Hold the meshing switch in until the engine
begins to fire.

If the engine is warm it may be necessary to
have the mixture control in FUEL CUT-0OFF
until the ignition switch is OMN.

i. Fuel booster pumps—0OFF. Check the en-
gine-driven pumps.

j. Check the starter switches for neutral,

k. Engine instruments—checked. (See Item
m. under carburetor starting procedure.)
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STARTING nu N]Ts

a, Den't whart the angines unkl the Bafors Starting Checklisi has baan covered ilem by item.

b. Deon't st the engines until the propellers have been pulled threugh te sliminate any possi-
bility of Hguid lecks. Naver back vp propellers on liguid locks.

¢ Dan'l shart the snglnes undil the fire guard is povked.

d. Don't jam the throttles forword of any fime.

& Don'l jocksy tha throttles during the starfing procedurs.

f. Don't continue to run on snglne unleas you g an oll preswure indication within 10 seconds
and unlews noss and il pressures build vp to normal within 30 seconds after sbaring.

37. Engine Instrumants Checked

MIHIMLM DESIRED MAXIMUM
Hesw ail pressure 20 pai 20-50 pai 50 pai
Rear oil presswrs &0 psl S0-80 psi 80 pal
Oil emperature %0" C 50-85° C 95" C
Fusl pressure 13 psi 16-18 pai 19 psi
Vasuum 3.8°4.3" Hg

A8, Vacwvum Sslector Checked

Check the vacuum gages. Vacuum should be
from 38" to 4.2° Hg. on both No. 2 and No. 3
engines. When the copilot calls: “Check vac-
uum,” you reply *"Wacuum OK. Vacuum on
No. ....." (No. of engine on which vacuum
pump is operated.)

Note: Do not move the vacuum selector valve
on the engineer's control stand except in mak-
ing this check. Frequent use of the valve causes
UNnecessary wWear.
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39. Flight Enginser's Report—Ready to Taxi

When the copilot calls on interphone: “Stand
by te taxi” you reply: “Ready to taxi,” if en-
gines are running properly and yvou are ready
to go. If you are not ready to taxi, let him
kmowr.

During taxiing the copilot calls for recharg-
ing the emergency system. On this order, you
service the emergency system and report:
“Emergency system recharged.”

Watch engine operation while taxiing. If an
engine loads up or you detect a torching turbo
notify the copilot, If an engine loads up while
taxiing, make notation in Form 1.
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Bofore Takeoff

1. Mixture Control AUTO RICH

Keep the mixture control in AUTO RICH
setting for all ground operation and for takeoff.

2. Ganeraters Checked ond ON

The airplane commander gives the command:
“Stand by for engine run-up,” and the copilot
repeals the command over the interphone. The
airplane commander increases all throttles to
1500 rpm and commands: “Check generators.”
The copilot starts the flaps down and tells you,
the Hight engineer, to check the generators.
{Flaps are run to 25° position and then re-
turned to 0°.)

MNote: The flaps are run down at this time in
order to have a large electrical load on the nor-
mal bus so that you can properly check the

generators. The airplane commander checks
props at this time.

Check the generators one at a time for am-
perage and voltage, After checking individual-
ly put all generators ON to check the equalizer
system. Leave the generators ON for takeoff.
After generator check, place the voltage selec-
tor to BUS position. Heport to copilot: “Gen-
erators OK."”

3. Engine Run-Up Completed

Advance the throttle to obtain 2200 rpm and
call out the manifold pressure to the copilot.
Then check the magnetos for rpm drop, calling
to the copilot: “Right, beth, left, both.”" Watch
for rpm drop in excess of the 100 allowed. If a

magneto drops 100 to 200 from bad plugs, pro-
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to 2200 rpm and re-check the magnetos on the
bad engine. Five seconds is the maximum al-
lowable time for magneto check.

Note: Approximately 32% with 2200 rpm iz
normal manifold pressure at sea level, Above
sea level subtract 17 for each 1000 feet of alti-
tude. Changes in temperature vary these set-
tings but the variation is the same for all en-
gines, Excessive MP on one engine indicates a
bad eylinder or some other engine malfunction.
If manifold pressure differential on one or more
engines exceeds normal by 27 or more, recoms
mend to the airplane commander that he return
the sirplane to the line for an engine check.

If the airplane commander makes a full-
power no-boost check, watch for indications of
induction leaks, incorrect waste gate position,
dead cylinder from bad walve, dead plugs
broken fuel injection lines, and engine rough-
ness. A rough-running engine is a reliable
indication that something is wrong., Manifold
pressure of 40" is normal at sea level with the
above altitude correction applyving. Engine
trouble reduces rpm and manifold pressure.
Faulty position of the waste gate or an induc-
tion leak between turbo and carburetor may
cause high manifold pressure and rprm.

At this time the airplane commander makes
his full-power check with turbos set for take-
off. Check the engine instruments for proper
readings.

See Curtiss Electric Propeller System for
additional checks on that installation.
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4, Inverter Vollage Checked

5. Fuel Booster Pumps On LOW
Watch fuel pressure carefully on takeoff.

&. Flight Enginesr's Repori

A. MIXTURE-AUTO RICH

B. FUEL BOOST-0ON

C. GENERATORS—-0OMN

D, STANDING BY ON COWL FLAPS

E. READY FOR TAEKEQFF

When the airplane commander says: “Stand
by for takeolf"' you report as above, When the
airplane moves into takeoff position close the
cowl flaps to 15°,

7. Cowl Flaps—At Start of Takeoff Roll Close
From 15° ta 7%" or Less

Stari closing the cowl flaps at the beginning
of the takeoff roll so that when the wheels leave
the ground, cowl flaps will be closed to T%° or
less,

ENGINE LIMITATIONS

Condition RPM MP CHT Time Limit
Takeoff 2800 49" 80" € 5 minutes
Climb 2400 43.5" 248° C Continvous
During tokeoff roll watch manifeld pressurs, rpm and engine

instruments and report any irregularities to the copilot. »
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After Takeoff

1. Gamerators—Check While Geor Is Baing Roised

As the gear is coming up, check the genera-
tors for amperage draw and paralleling.

2. Engine Check—S5canners’ Report

Call the scanners and ask for their report on
the condition of all engines. Be sure that your
scanners are briefed to give an accurate report
on color, type, and location of engine smoke, if
it appears. See the diagram on engine fire rec-
ognilion in the emergency section of this
manual,

3. Cowl Flaps As Required

Adjust the cowl flaps to maintain CHT with-
in limits (maximum opening 10°;, maximum
CHT 2607 for takeoff, 248" for chimb). If a
CHT rises above 2607 on takeoff or stays abowe
248° after the first power reduction, report the
condition immediately to the copilot: "Ne.
CHT. " and open the cowl flaps on the hot

a2
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engine to a maximum of 10°. Never open the
cowl flaps more than 107 in fight. If high cyl-
inder temperature still persists, reduce mani-
fold pressure or increase airspeed. Larger
openings provide little additional coocling and
decrease cruising range considerably. When
you want to obtain maximum range, set the
cowl flaps to the minimum opening to maintain
desirable CHT. Don't exceed allowable CHT.
Always report excessive CHT immediately to
the copilot.

4. Putt-puti—§top After Gear and Flaps Are Up
After flaps and gear are up have the operator

stop the putt-putt.

5. Fuel Booster Pumps On LOW

&, Intercoclors As Regquired

Close the intercoolers when the turbos are
off. When the copilot sayvs: “Turbos off,” vou
report: “Infercoolers closing.”
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Before Landing

1. Mixture Contrel—AUTO RICH

When ordered to prepare for landing place
the mixture comtrols in AUTO RICH before
increasing rpm.

Note: Place the mixture controls in AUTO
RICH one at a time to avoid the possibility of
inadvertently placing all four in FUEL CUT-
OFF.

2. Putt-putt—Start and ON THE LINE

Ask the operator to start the putt-putt and
when it is warmed up put in ON THE LINE.

i F“II Booster Pumps On LOW

Place the fuel booster pumps on LOW one at
a time as a check on individual operation. Use
the booster pumps within 1000 feet of field ele-
vation or in the traffic pattern.

4. Hydroulic Pressures 1000 P5I

Check hydraulic pressures for proper read-
ing. On the copilot's order check the émergency
hydraulic pressure, If the pressure s not within
the normal range of 300 to 1075 psi, open the
emergency servicing valve., RHe-service, if nec-
essary, with the emergency over-ride switch.
Report to the copilot: “1000 psi”

5. Pitot Heaters As Required
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&. Anti-lcers As Required
7. De-lcers OFF
8. Wheel Well Lights (Night) ON

9. Generotors Checked While Gear Is
Coming Down

As the gear is coming down check the out-
put of the generators to see that all of them
sre working, and that the load is equally dis-
tributed.

10. Cowl Flaps As Required

When the airspeed is reduced (175-180 mph)
to lower the gear, set the cowl flaps as desired
to meaintain CTHT.

11. Intercoolers Open To 7W"

Intercoolers are full open when the indics-
tors show 15°.

12, Inverter Voltage Checked

13. Flight Engineer's Report—Gross Weight
Lbs., Putt-putt ON LINE, Ready To Land.

The copilot asks for the engineer’s report.
When your checklist is completed report:
“Gross weight ___ lbs; putt-putt ON THE
LINE; ready to land.”
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After Landinﬁ

1. Cowl Flaps Full OPEN

Move the cowl flaps to full OPEN position
as soon as the nosewheel touches the ground
and it is apparent that the airplane will remain
on the ground.

2. Generators OFF

With Curtiss Electric propellers leave the
generators ON until propeller pitch returns to
normal.

3. Hydraulic Prassures Checked

Immediately after the wheels contact the
runway check hydraulic pressures. If either
pressure is low report the reading to the copilot
and service the system.

4, Fuel Booster Pumps OFF

5. Engine Run-up Completed

When the copilot calls for the magneto check
set the throttle on the engine to be checked to
2200 rpm and call cut the manifold pressure to
the copilat. Cheek the magnetos and report:
“Checking magnetos, No. 1, right—both—left—
hﬂ'“lr"'ﬂ'tfa

&. Stop Engines—FUEL CUT-OFF

Use the following procedure to stop the en-
gines after the airplane commander orders,
"Cut engines.”

a. Run carburetor-type engines at 700 rpm
(800 rpm on fuel-injection engines) until CHT s
drop (to 190° C, if possible). While the engines
are cooling move the master ignition switch to
OFF position momentarily to see that all mag-
netos are grounded out.

b. Increase the throttle settings to 1200 rpm
and run the engines (either type) for at least
15 seconds at this speed to scavenge oil from the
sumps and prevent liquid locks at the next pre-
flight. Dilute the oil at this time if necessary.

¢. Move the mixture eontrols to FUEL CUT-
OFF.

d. As the engines die, close the throttles
gradually and completely. Do not open the
throttles to clear the engines.

e. After the propellers stop turning cut the
magneto switches.

f. On fuel-injection engines place the throt-
tles in closed position after the propellers stop
turning.

7. All Switches OFF
8. Putt-putt OFF
Order the operator to stop the putt-putt.
9. Wheel Chocks In Plocs
10. Dewn Lecks (Goar and Bamb Door) In Ploca
11. Pitet Covers In Ploce
12. Forms 1, 1A, Flight Log Completed
13. Give Crew Chisf Report Of Malfunctions
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Cruise control is the planned operation of
aircraft before, during, and after flight. Its pur-
pose 15 to obtain optimum performance from
an airplane under any existing set of cireum-
stances, due consideration being given to bomb
and fuel load, length and type of mission, crew
capability, winds and temperatures, and to
limitations or restrictions on airframe, engines,
propellers, and accessories.

As cruise control extends the range of the
airplane, so0 does it amplify the duties and re-
sponsibilities of the flight engineer. Working
closely with the airplane commander and the
navigator, he must base his operations on cal-
culations derived from a fairly complicated
series of performance charts and curves. Com-
plete proficiency in the use of the charts and
curves will be atlained only by understanding
them and working with them. Conscientious
study of the pages to follow, and of Appendix
I-A of T.O. AN 01-20EJA-1 is essential.

Obviously, the term “Cruise Control” cans
not be applied exclusively to any gingle opera-
tion. Actually, it consists of six interrelated
operational steps, as follows:

L. Predicted flight progress curves;
Preflight planning;
In-flight operations;
Inflight replanning;
Operations after failure of one or more
engines;
6. Post-flight analysis.

These steps are founded on a series of per-
formanee curves and charts. Since these charts,
and the use of them, are basic to the other
operations, they will be discussed first. How-
ever, before considering the charts and ecurves
at length, let’s have a brief explanation of eali-
brated airspeed, nautical miles, effect of cooling
Aaps, and engine operation, since doing so will
make certain features of the charts and curves
more readily understandable.

A 2 B

Calibrated Alrspesd

Calibrated airspeed, that is, indicated air-
speed corrected for position and instrument
error, is always used on the B-29 for the fol-

lowing reasons:
L. In formation flying airplane speed is crit-

1.}

ically imporiant, especially at high altitudes,
Too high an airspeed makes it difficult for Tail-
end Charlie to keep up; too low an airspeed
causes inefficient flying. If different airplanes
were to lead formations on a basis of indicated
girspeed, speed of the formations would vary
from day to day.

2. Rendezvous with other squadrons and
with Aghter groups demands close timing, This
cannot be obtained if the warious formations
operate on indicated airspeed.

3. When operating with calibrated airspeed,
all erew members concerned wuse the same
speed in their caleulations. With indicated air-
speed, differences in instruments give different
apparent speeds, resulting in confusion.

MNawutical Miles

The nautical mile {6080 feet) rather than the
statute mile (5280 feet) i used on all cruize
control charts and curves in which distance is
a factor. This is consistent with the use of
nautical miles in all B-29 theatres of operation,
and eliminates the possibility of confusion be-
tween the flight engineer and the nawvigator.
It must be noted, though, that calibrated air-
speed is read in terms of statute miles, gince
the instruments themselves are thus marked,

Effect Of Cooling Flaps

The drag of a B-29 does not remain constant
—it is affected by altitude, speed, and several
other factors. Important among the latter is the
position of the cooling Aaps.

The ovil covlers normally operate between
L and 25 open, and do not influence drag ap-
preciably. The intercoolers, howewver, cause
considerable drag. When open from 0° to T4%*
they reduce speed from 1 to 1% mph, when
open from T3%° to 15° they slow the airplane
about 4 mph.

Cowl flaps present a serious drag problem.
Opening the cowl fllaps 6° reduces speed about
10 mph, During hot-day operation at altitude,
large cowl flap openings are necessitated, and
their drag will cause a considerable reduction
In range. Consequently, the samount of cowl
fap opening required (predicted cowl flap
angle) must be considered in planning.
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Engine ODparation

For any given set of conditions, operation
of the engine itself is very important. With
constant speed propellers and turbo super-
chargers, it's possible to maintain constant
power by lowering rpm and increasing mani-
fold pressure, and vice versa, How then, is the
proper setting determined?

Working pressure within the cylinders is
roughly proportional to the manifold pressure,
{(This is the so-called brake mean effective
pressure, abbreviated BMEP.) The higher the
manifold pressure {and with it, higher BMEF},
the lower the rpm required for the engine to
develop a given amount of power, Fuel econ-
omy increases with BMEP, and so it would
seem desirable to operate at the highest BMEP
possible. At really high BMEP, however, en-
gines are prone to detonate, and s0 a compro-
rige must be made that will give good economy
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plus satisfactory engine life.

As BMEF iz increased and rpm reduced at
a given power, propeller efficiency at cruising
speeds tends to decrease. Because of the large
propellers and the high propeller-engine speed
ratio on the B-29, this decrease in efficiency is
comparatively unimportant, Therefore, it pays
to operate at the maximum limiting BMEP.

Curves and Chaorts

The curves and charts illustrated and ex-
plained on the following pages are samples
taken from Appendix A of T.O. AN 01-
20EJA-1. Curves and charts of similar form,
but containing somewhat different values, may
be availlable to fit the particular climatic con=
ditions existing in varicus theatres.

The complete set of the curves and charts
that are actually to be used for flight purposes
will be found in Appendix I and I-A of T.O.
AN 01-20EJA-1.

LONG RANGE PREDICTION CURVES, TYPE A-3-4

The curves are used for preliminary flight
planning, and show the relationship between
change in gross weight, time and distance,
More specifically, the type A-3D-4 (distance)
curve relates the change in gross weight caused
by consumption of fuel with the distance trav-
eled in that time.

The type A-3T-4 {time) curve gives the same
relationship between change in gross weight,
caused by fuel consumption, and time required
for this change. Both are based on level flight
at long-range speed and power setting, as sum-
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marized on the type A-2-4 long-range summary
curves.

Take & lock at the sample curves. It will be
seen that, if an airplane is flving at an altitude
of 10,000 feet, reduction of gross weight from
100,000 to 90,000 by burning 10,000 lbs. of fuel
gives the following:

Distance covered—4680 minus 3530, or 1150
miles:

Time required—=22.4 minus 16.5, or 5.9 hours.

Dividers can be used to measure distance or
time directly.

agr
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SAMPLE
LONG RANGE PREDICTION CURYE—DISTANCE
TYFE A-30-4

& ENE.
(CHENIENG CONDITIONE PIR TTPE A-3-4 CURVEN

EMhAPLE ILLUSTRATED
LEG FLOWS AT 10,000 FT. GETIAL GE WT. 100,000 LB
FUEL UFGED 10,020 LA, FMal GR-WT, 50,000 LA
MAUT, AR MILES MADE GOOL=4950 —3&00=1150
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SAMPLE
LONG RANGE PREDICTION CURVE—TIME
TYPE A-IT-4
4 ENG.
1o (CRIIFING CONDTIONS PER TYPE A-2-4 CURYEE)
5
EXAMPLE NLUSTRATED
LEG FLOWH AT 10,000 FT. WAL GR WT. 100,000 LA
FUEL USED 10,000 1B FMAL GR. 'WT, 90,000 LB,
2 LEG TWME REQD.=19.2 —14.5=47 HRS

= =

HOLRE

A

WEIGHT OF
FUEL LISED

143 14 ) 10 [4.8) #0 Ad
GROSS WHGHT & 1000 LBS.

RESTRICTED a9



RESTRICTED

LONG RANGE SUMMARY CURVE, TYPE A-2-4

Curves of this type are used for preliminary
flight planning of long-range cruise, The in-
formation 1s summarized from the type A-1-4,
miles-per-gallon curves, singe most operation
of the B-29 iz long-range cruising. This set of
curves shows the direct relationship between
long=range cruising speeds, rpm, miles per
gallon, and predicted cowl Aap angle at various
gross weights and altitudes,

For example, the curve shown indicates that
if an aircraft of 100,000 |hs, gross weight is
flying at 20,000 feet, its calibrated airspeed
ghould be 180 mph, rpm should be 2000, and the
predicted cowl Hap angle 3%°. Solid lines indi-
cate auto lean mixture, Approximate nautical
miles per gallon for the above conditions—0.600.
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EMERGENCY MAXIMUM RANGE SPEED TABLE, TYPE A-4-4

This iz a supplementary table giving maxi-
mum-range calibrated airspeeds for wvarious
gross weights and altitudes, at different wind
welocities, The maximum-range calibrated air-
speeds derived from this table are to be used
when fuel is at a premium. Remember, though,
that this table does not correct for loss of range
caused by headwind, but simply gives the most
efficient speeds to use in various wind condi-
tions,

By comparing this table with the Long Range
summary Curve, Type A-2-4, it will be seen
that the tabulsted speeds for emergency maxi-
mum-range (with zero wind) are lower than
the recommended long-range cruising speeds,
Range is approximately 197 greater at these
lower speeds, but stability is reduced slightly
and flight time is, of course, increased.
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B-29 AND B-29A EMERGENCY MAXIMUM RANGE

SPEED TABLE, TYPE A-4-4 » FOUR ENGINES
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CALIBRATED AIRSPEED FOR MAXIMUM RAMNGE—MPH
HEADWIND TAILWIND
WEIGHT ALTITUDE KNOTS
LBS. P 100 50 0 50 100
30,000 197R 193R 190R 187R 1861
20 200R 195R 1908 187R 185
120,000 st i
10,000 202 191 186 183 1.
1,000 218 197 188 183 180
30,000 194R 1901 187R 185R 184R
20 1928 189R 186R 183R 181
110,000 e e
10,000 200 187 180 177 174
1,000 216 191 182 177 173
30,000 190R 186K 183R 181R 180R
20,000 141 176 172 148 167
100,000
10,000 199 183 175 170 168
1,000 214 1846 175 170 1566
30,000 1688 163R 150R 158R 157R
20,000 179 171 145 141 157
90,000
10,000 197 177 168 163 161
1,000 211 182 172 166 162
T
30,000 163 15 1 150 150 150
20,000 176 168 162 157 153
80,000
10,000 195 170 160 156 154
1,000 205 179 170 164 160

VALUES MARKED "R" REQUIRE AUTO RICH SETTINGS
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BMEP POWER SCHEDULE, TYPE M-1

The purpose of this curve is to indicate the
best manifold pressure to be used with differ-
ent rpm setiings at various altitudes and car-
buretor air temperatures.

The example illustrated on the curve on the
opposite page shows that 32" Hg should be
used at 2050 rpm, auto lean mixture, altitude
1000 feet, with a CAT of 25°C. With these set-
tings, the BHF per engine will be 1250, The
sample curve on page 33 is for use in temperate
conditions,

Use of manifold pressures higher than those
indicated by the curve may lead to detonation
and shorier engine life; lower pressures mean
less efficient use of fuel. These curves express
the best balance between eruising range and
satisfactory engine life.

The BMEFP Power Schedule Table, Type
M-1, is a tabulation of the information given
on the type M-1 curves, and is used in the
same manner, The figures on the table are
based on a CAT of 25°C.

MANIFOLD PRESSURE REQUIRED WITH ALTITUDE  25° CAY
R=-3350 ENGINE AND B-31 TURBOS

RFM  "BHP BMEF 1000° S5000° 10,000
2800 49.0 42.0 49.0
2600 47 .3 47 .3 47.3
2400 2000 197 42.0 41.2 40.&
2350 180 189 40.1 9.2 Ja.5
1300 17460 181 3B.5 7.3 36.6
2250 1650 173 367 351 33.9
2200 1540 166 35.4 341 33.1
2150 1435 159 342 .7 nrs
2100 1340 151 330 RN 30.4
2050 1250 144 e 30.2 9.0
2000 17190 140 n.3 9.7 .7
1900 1130 140 31.3 9.6 28.0
1800 1070 1am .2 29.6 18.0
1700 1010 140 3.2 9.6 8.0
1600 50 140 n.z 29.6 ar.B
1500  B%0 140 na 9.3 e
1400 B30 140 30.8 9.2 ar.a
1400 7ro 130 9.6 8.0 26.2
14000 7o 120 2.2 26.6 4.6
1400 650 110 7. 25.3 1.1
1400 590 100 5.9 24.2 2.7

15000° 20,000 25000 30.000° 35000
49.0 49.0 49.0 49.0 49.0
47.5 47.5 47.5 47.5 47.5
40.3 40.2 40.2 40.3 40.4
38.1 8.1 38.1 38.2 in.4
35.2 35.1 as 356.2 6.4
33.4 33.2 33.2 33.3 33.5
32.6 32.4 32.4 32.6 32.8
3.0 30.8 30.8 30.9 3.3
9.7 29.4 29.3 29.4 9.8

2100
78.2 7.8 27.8 29.0 8.0
2050
7T r.0 26.9 A r.2
2050
27.3 26.7 26.8 7.0 26.0
27.3 6.6 26.7 7.0
1750 1750 1800
7.3 6.2 26.0 25.8

1700 1700 1750 1750
24.0 25.6 24.8 25.2

1450 1650 1750 1700
25.4 5.0 23.7 24.5

15600 1600 1700 1700
24.8 241 21.0 235

1550 1600
24.00 128
1550
2.1
1550
2.7 21.2
21.2 20.9

HOTE: Where RPM ond MAF setings are both given, thoss seMings are le be used 1o chlain the recom-
manded power* where normal power settings will be limited by closed waste gates or surgs.

o
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SAMPLE

2400 2000
é 1880
2 E 1740
1650
2
23200 F E | 340
§' 1433
i = 1340
= 1250
2000} | 190
¥ EXAmPLE
" TR 1130
" 2050 RPmM
= 1800 ALTO-LEAM 'ﬂ?ﬂi
1000° ALT g %‘
24°C CAT —_—
327 MAM, PR g 3
1250 BHP/ENG, 0. -
1404 g §50
]
1400 B30
FEQ
. -]
R S
=
i l 430
L s80
™ L i BASE g
F
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5 1]
"
— 20
a4 28 k 34 40 44

MANIFOLD PRESSURE —BL HG,

‘B M E P—POWER S5CHEDULE
(TEMFERATE CONBRITIONS)
TYPE M-1
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FUEL FLOW CURVES, TYPE M-2

Type M=2L — Awto Lean
Type M=2R — Avto Rich

These curves can be used to estimate 4-en-
gine fuel flow for various conditions of rpm,
manifold pressure, altitude, and CAT, They are
primarily useful when & deviation 15 made
from the BMEFP Power Schedule, Type M-1,
such as might cocur when fyving formation.
They are also used n post-flight analysis.

For the sake of clarity, separate curves for
auto lean and auto rich operation are presented
in Appendix I-A of the T.0,

The example illustrated herewith on the type
M-2L ecurve shows auto lean operation at 180D
rpm, manifold pressure 28% Hg, altitude 10,000
feet, and CAT 20°C. Under these conditions, it
can be read from the curve that the d=engine
fuel fAow will be 327 gallons per hour.

RESTRICTED



mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

///////////////////////
HECNNN.

“M ////f/////// .

mmuummuuumumumunmmmmmmummmmmummmmmmm




RESTRICTED

NAUTICAL MILES PER GALLON CURVE, TYPE A-1-4

Curves of this type present a picture of the
relationship between miles per gallon, cali-
brated airspeed, altitude, gross weight, power
settings, and predicted cowl flap angle for spec-
ified outside air temperatures, They also sup-
ply data for cruise other than long range, high
speed cruise, constani speed or constant power
erugbse, maximum range, and maximum en-
durance. Similar curves have been prepared
for 3- and 2-engine operation (3-engine: Type
A-1-3, Z-engine: Type A-1-2),

Mormal long-range cruise data taken from
these curves are summarized on the Type A-2-4
Long Range Summary curves, previously dis-
cussed.

To illustrate the amount of information
which may be obtained from the type A-1-4
curves, study the examples illustrated in con-
nection with the texi. An altitude of 25,000 feet,
tropical conditions, and a gross weight of 90.-
0 1bs. are assumed. Inspection of the sample
curves, at the points noted, will show:

1. Speed at rated power, This is read from
the lower end of the curve for each weight. For
example, at point A, 2400 rpm gives 233 mph
CAS 308 knots TAS, with a fuel consumption
of .34 miles per gallon.

2. Speed at maximum erulse in auto lean.
It can be seen at point B that with Iimiting 12°

78

cowl flap angle, operating in auto lean, rpm is
2170, CAS is 19 mph, TAS is 249 knots, and
the miles per gallon value iz 523,

3. Lang-range cruising {about 997: maxi-
mum miles per gallon assumed). Study of the
curve at point C shows the recommended long-
range speed to be 172 mph CAS (228 knots
TAS): obtaining this value requires 1925 rpm
at a fuel consumption rate of .66 miles per gal-
lon.

4. Emergency maximum range (oo wind).
From the curve at point I it may be seen that
the maximum miles per gallon is 67, This re-
quires LT80 rpm outboard and 1800 inboard,
with a speed of 160 mph CAS (211 knots TAS).
This speed mav also be read from the type
A-4-4 emergency maximum-range speed table,

2. Maximum endurance. Conditions for max-
imum endurance are read from peint E, where
the welght curve is tangent to the sloping rpm
curve. For example, maximum endurance con-
ditions for the assumed altitude and gross
weight are seen to be 1750 rpm outboard and
1800 rpm inboard, and 150 mph CAS (200
knots TAS). This setting gives a miles per gal-
lon value of 68, It should be noted that maxi-
mum endurance gives less miles per gallon as
well as less speed than either long-range cruis-
INg or emergency maximum-range setlings.
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TAKEOFF DISTANCE CURVE, TYPE A-5

100

This chart gives the minimum distance re-
quired to clear a 5f-foot obstruction under
wvarious conditions of temperature, pressure
altitude, weight, type of runway surface, and
wind. Ground run will average about 707 of
the distances read from the chart. Recom-
mended takeoff specads are noted on the weight
lines. The example illustrated on the chart in-
dicates that with a ground temperature of 35°C
and pressure altitude of —500 feet (barometer
reading 30.57), 115,00 lbs. gross weight and
120 mph takeoff speed, runway surface of short
grass and effective headwind of 12 mph, the
total distance required to take off and clear a
ol-foot obstacle is 4700 feet, using 25" of wing
faps. Ground run would be 709 of 4700, or
about 3300 feet,

The Galeit conversion table on the chart is
uged to obtain density altitude from pressure
altitude and observed temperature.
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TAKEOFF DISTAMCE OVER A 50 FT. OBATACLE [WITH 259 WING FLAPS)—FT,

MOTE DISTANCE TO LEAVE GROUND IS APPROX, 700, OF THE TOTAL

TAKEOFF CURVE TYPE A-5 2200 HP

DEHSTY ALTITUDE— 1000 FT,

WIND — MPH
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