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Foreword

THIS MANUAL is the text for your training as a B-29 pilot and air
plane commander.

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

The techniques and procedures described in this book are
standard and mandatory. In this respect the manual serves the
dual purpose of a training checklist and a working handbook. Use
it to make sure that you learn everything described herein. Use it
to study and review the essential facts concerning everything taught.
Such additional self-study and review will not only advance your
training, but will alleviate the burden of your already overburdened
instructors.

This training manual 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 fly it. This is essentially the
textbook of the B-29. Used properly, it will enable you to utilize
the pertinent Technical Orders to even greater advantage.

GENERAL, U. 5. ARMY,
COMMANDING GENERAL,
ARMY AIR FORCES

nesr%ﬁﬁ?én
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Additional copies of this manual should be requested from:
HEADQUARTERS AAF, OFFICE OF FLYING SAFETY, SAFETY EDUCATION DIVISION,
Winston-Salem 1, North Carolina.
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Early in 1939, when studies were started to
determine just how to produce a bomber bigger
and better than the B-17, the XB-29 came into
being. Its basic design was determined in 1940.
Three airplanes were built as prototypes for
the actual production of the B-29, the first of
these taking to the air in the fall of 1942.

Many qualities of the B-17 have been built
into the B-29. The B-17 tail was one step in the
development. In the early experimental stages,
a B-17 was flown with dual turbos, the B-29
fin and rudder, the B-29 stabilizer and elevator,

and even with the B-29 ailerons.
The B-29 is the first of the “very heaxf;,{r

bombers.” Actually, in physical size it is ngt}

T
much larger than a B-17 or a B-24, hrpﬁ its

weight and power are twice theirs M{t@*ﬁpeed
is considerably greater. Loaded down with gas
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and oil for a long ferrying trip, it holds almost
as much fuel as a railroad tank car. Under
normal loads, it weighs 1/7 as much as a rail-
road locomotive and has four times the power.
It is designed to carry heavy loads for long dis-
tances at high speeds and high altitudes.

;ﬂﬁi’ﬂcﬁc‘h YOUNG AIRPLANE, BUT IT IS FAST PROVING ITS CAPABILITIES . . .
5

L AND YOU'AS AN AIRPLANE COMMANDER WILL HAVE A HAND IN ITS FUTURE.

RESTRIETED
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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 air-
plane, 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 fighting and flying, but for the full 24
hours in every day.

Your crew is made up of specialists, every
one an expert in his line. Each one contributes
his 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 by yourself. You need
the full cooperation of your crew and you can
get that cooperation only if the morale of your
crew is good. You can help build that morale
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by taking the trouble to know just a little more
than usual about your crew members. Find out
who they were, where they lived, what they did
before the war, and what their favorite hobbies,
sports, and women are—it gives a man a consid-
erable lift to have his commanding officer say
something 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. Fill out the accompanying chart; it
will help you to keep track of your crew’s
training progress.

Make your crew members feel that they are
an important part of their airplane. Make a
point of letting each man take a short turn at
the controls during practice missions while you
or the copilot stand by on dual. Make a tour of
all stations 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 squadron.

TRAINING STANDARDS

The aircraft commander will complete a minimum of 20 hours formation

above 25,000 feet mean sea level.

The aircraft commander will accomplish the instrument check

prescribed by AAF Regulation 50-3.

The copilot wil make o minimum of five landings from his own position.

—

The copilot will accomplish at least four hours instrument flying under the hood to include
at least two instrument let-downs on radio range.

The combat crew will complete a navigational mission for @ minimum of approximately
3000 miles. Cruise control will be emphasized.

The combat crew will complete a navigational mission h-_r the use of radar alone, over a
Triungulur course, for a minimum distance of 900 mi

The bombardier will drop a minimum of 20 iggi\g&ér R

from above 25,000 feet mean sea level.
The aireraft commander, navigator, a
ing @ minimum of 12 camera i
will be above 25,000 mean vel.

| ambardier will combine their efforts in perform-
cks on industrial targets, four of which

The combat crew mu;n \i:m:upi “aircraft commander, copilot, engineer, and radio
operator, will o ’mmirnnﬁl of four gun camera missions (exposing approximately
50 feet of film m‘!ﬁﬁh :I at an attacking aircroft). The errors in aiming
will be dlmw een the Iruiruch:r and gunner prior to the next gunnery mh:slun

R 'ni_,f“ _,3.1--.:« —

ah.crew rs, with the exception of the aircraft commander, copilot,
f‘unui ;and [_&3 operator, will fire 200 rounds above 25,000 feet mean sea level,
I dividet haﬁh their primary and secondary gun position.

"3"’
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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 interest to the point

of financing them yourself, if necessary. You are the commander

of a combat force all your own—a small but specialized army

—and morale is one of the biggest problems in any army, large or small.

Duning 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 the 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 quickly and efficiently. If knowl-
edge is lacking on some specific point, supply it.
Check your crew frequently.

Pair off your crew 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 crew member seriously
wounded.

2. A designated turret out of commission.

3. Gasoline or oil spurting from a desig-
nated part of the airplane.

4. Abandoning the airplane.

Bombs failing to drop.

Bomb bay doors failing to open
Landing gear failure.
Forced landing in enemy _ l'*}.'l‘ébry
9. Forced landing on water\'\ia b

10. Fire. A
A B-29 crew consists - I@He cnmmander,
copilot, bombardier. nmgatur, navigator-
radar specialist:flight engineer, radio operator,

;e

radar gunner, electrical specialist gunner, air
mechanic gunner, a central fire control special-
ist gunner, and a tail gunner,

As airplane commander you should:

1. Know your airplane and how it operates.

2. Be able to take off and land in the min-
imum distance.

3. Be able to take off and land under zero-
zero conditions.

4. Be able to fly under instrument conditions
either with or without radio aids.

5. Be able to use blind-landing systems.

6. Be able to navigate and locate your posi-
tions with the various radio and radar aids
available,

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

8. Be able to get the most out of your air-
plane under all conditions.

9. Know your crew,

10. Know yourself.

COPILOT

Your copilot is your assistant—the executive
officer of your command post. He should be
able to do everything that you can do so that
he can assume full command should the occa-
sion arise. You and he should be virtually in-
terchangeable. Let him handle the controls at
least 30% of the time. He should be a potential
airplane commander.,

RESTRICTED



BOMBARDIER-DR NAVIGATOR

Your bombardier-DR navigator must:

1. Understand the bombsight, radar equip-
ment, and automatic pilot in so far as they
pertain to bombing.

2. Understand the normal and emergency
operation of bombs, bomb racks, switches, con-
trols, releases, doors, etc.

3. Understand and be able to operate the
computing CFC sight.

4, Be proficient at pilotage and dead reck-
oning,

5. Be proficient at target identification.

NAVIGATOR-RADAR

Your navigator-radar specialist must:

1. Be proficient at pilotage, dead reckoning,
and celestial navigation.

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
all radar equipment.
4. Be proficient at target identification.

FLIGHT ENGINEER

Your flight engineer is an immportant member
of your B-29 combat team. He runs your air-
plane while you and your copilot fly it. In
actual flight, he relieves you and your copilot of
duties and responsibilities. On the ground, he
supervises maintenance and keeps your air-
plane flyable. Check your flight engineer with
questions frequently to make sure he is on th

job. He should: <
1. Understand the operation and mairite-

nance of all mechanical equipment. & '
2. Be thoroughly familiar wi *e engines
and fuel, electrical, and oi sgeﬁis @
3. Be thoroughly f éfwmﬁb e cruise
control charts, we:glu?s ance, and all
operating prucgdy,:éé} ~:1“~
faqﬂhar with the pressure-

REsnﬁ‘tﬁb
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5. Be thoroughly familiar with the putt-putt
and auxiliary electrical system.

6. Be thoroughly familiar with the oxygen
system.

7. Be thoroughly familiar with all fire-fight-

ing equipment.

RADIO OPERATOR

Your radio operator should:

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

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

3. Be proficient in transmitting and receiv-
ing.

4, Be thoroughly familiar with IFF proce-
dures and equipment.

5. 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 (radio authentication, special
codes 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 familiar with the care,
maintenance, and operation of the entire cen-
tral fire control system.

4 2, Be thoroughly familiar with the loading

and servicing of the turrets.

SPECIALIST GUNNERS

Your specialist gunners should:
1. Know how to operate the computing sight.

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

3. Know how to load and repair turrets.
4, Know their specialty.
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Crew Diseipline

Your success 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 discipline,

Your position commands obedience and re-
spect. This does not mean that you have to be
stiff-necked, overbearing, or aloof. Such char-
acteristics 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
need not be as difficult a problem as it sounds.
Good discipline in an air crew breeds comrade-
ship and high morale. And the combination is
unbeatable.

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 seem paradoxical,” says a former combat

10

group commander. “Certainly, it isn’t down the
military groove. But it is discipline just the
same—and the kind of discipline that brings
success in the air.”

No crew is ever any more on the ball than its
airplane commander. Are your guns working?
The only way you can be sure is to know how
competent and reliable your gunners are. It is
uncomfortable to get caught by a swarm of
enemy fighters and find that your guns won't
function.

What about your navigator? You can't do
his job for him throughout training in the
states and 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 in the ocean and you have to rely on
your navigator.

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 eye-
piece, it fogged up and was unusable. Who is
at fault? The bombardier is, of course, primarily
to blame, but in the background there is usual-
ly lack of leadership, guidance and inspiration.

RESTRICTED
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Sugonce these RULES ow cucny flizhe

a. No smoking in airplane at an altitude of
less than 1,000 feet.

b. No smoking during fuel transfer.

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

2. 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.

3. PROPELLERS

a. No person will walk near propellers at
any time whether they are turning or not.

propellers are turning unless person
dered to do so by the airplane comy

4. OXYGEN MASKS

a. Oxygen masks will be carried on all day
flights where altitude may exceed 8000 feet for
more than 4 hours, and on all night flights.
(Except in Transition training.)

J. TRAINING

a. Tell your crew the purpose of each mis-
sion and what you expect each to accomplish.

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 control and
maximum range charts and require him to keep
a record of engine performance. Give them a
workout. Encourage them to use their skill.
Let them sleep in their own bunks—not in a
B-29. A team is an active outfit. Make the most
of every practice mission.

c. Practice all emergency procedures at least
once a week; bailout, ditching and fire drill.

6. 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.

1. INTERPHONE

a. Keep the interphone chaﬁemg Ask for
Jthmediate reports of aircraft, trains, and ships

X8
. . ]ust as you would expect them in combat—with
b. No person will leave the airplane when) "

proper identification.
b. Require interphone reports every 15 min-
utes from all crew men when on oxygen.

IIIIIl-?nliII-IIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.IIII_I
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The B-29 is America's heaviest high-speed

airplane . . . civilian as well as military.

Here is how it compares with the B-17:

LENGTH

h 75 FT.

i
-

TACTICAL WEIGHT EMPTY

FEkia

99 FT.

WING SPAN AND AREA

WING SPAN 104 FT.
WING AREA
1,420 5Q. FT.

_4_;

£ 135,000 LBS.

L . == !
i g s -l._.‘.l T -.._ '.." . L
" | - ‘-".U-.._ .-"- - ! i:—r o : 1 . Z

~ WING SPAN 141 FT
WING AREA

R 1,738 5Q. FI&\

o8 ﬂ‘ﬁgyﬁ?ﬁ ' W, 9

=

L]
4L

f.';:??tﬁ-,_ Efm Hl- PI
o By T )

Lt -‘-::TEI’-I#"_'H--.H;-_ h-} :iﬂ:}"!i.ln -'1' :_.;.
- 24 i i -

& ':-' :.l
Vi jjlh'b
Y ] ¥ ;
- -ﬂf = L.I 'y -'E'E
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i POWER PLANTS

Your B-29 Superfortress has four 18-cylinder,
twin-bank R-3350 Wright radial engines capa-
ble of delivering more than 2200 Hp each. The
4-bladed propellers, reduction geared (.35) 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 gov-
ernors which are operated electrically by four
momentary-contact toggle switches located on
the airplane commander’s aisle stand.

CONTROLS

FLIGHT ENGINEER'S STAND ’

- From the airplane cummquqf{&:aﬁ_ ﬁeﬂpilut’s
point of view the controls gn\’thé* ﬁ:&ﬂﬂh&ve been
simplified—the majority ﬁzjﬁ;ﬁ;‘?&& plant con-
trols and most of the basic electrical and me-
chanical systefii ¢ont Iﬁ;ﬁ‘é on the flight engi-
neer’s smnilfﬁiﬁcﬂyxaih back of the copilot.

s P

~<TRIETED
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Each engine has two exhaust-driven turbo-
superchargers mounted vertically on each side
of the engine nacelle. The turbo boost on all
four engines is controlled simultaneously by
a Minneapolis-Honeywell electronic turbo-
supercharger control system operated by a
single manual rheostat control knob on the
copilot’s aisle stand. Carburetors are Chandler-
Evans automatic. Some late airplanes will have
direct fuel injection systems of the Bosch or
Bendix type. Vacuum pumps, one on each en-
gine, provide vacuum for the cameras, de-icer
boots, and instruments, and pressure for inflat-
ing the de-icer boots. Either inboard vacuum
pump may be used for vacuum; the other three
pumps provide pressure for the de-icer boots.

From his station he can visually check all en-
gines and be in close communication at all times
with the airplane commander and copilot.

13
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Both airplane commander and copilot have
control stands on which throttles (1) and trim
tab controls (2) are mounted. The landing gear
transfer switch (3) and emergency cabin pres-
sure (4) emergency bomb (5), and emergency
landing gear door releases (6) are at the rear
of the airplane commander’s control stand.

The controls for the C-1 automatic pilot (7),
the control surface lock (8), emergency brake
levers (9), wing flap control switch (10), pro-
peller feathering switches (11), turbo boost se-
lector (12), phone-call signal light switch (13),
alarm bell switch (14), landing gear switch
(15), light switches (16), propeller increase and
decrease rpm switches (17), and propeller pitch
circuit breaker re-sets (18) are on the aisle
stand to the right of the airplane commander’s
seat and within easy reach of the copilot.

&

Besides throttles, mixture controls, and:.uel-
tank selectors, the flight Engingg;;‘?:"r:;&tand
mounts the following engine cnntrﬁi’éf‘ﬁild gages:
1. Cowl flap switches and iﬁsﬁéa{qrgb‘f
. Intercooler flap switches hﬁ@w.inaicaturs
. il dilution smtgll'?s} N

2
3 i
4. Starter switchgsl>
;
6
E

= oy e 11".1:"'-.
. 0il r_'ﬂ?l’éf ,@yﬁertsﬁitches
- ‘E\'\'\- l"-I\.. 2 L L] -
. Pitot aﬁ'gg]ﬁ,,,;irnpﬁﬁnh-mer switches
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7. Engine prime switches

8. Fuel shut-off valve switches

9. Fuel boost rheostats

10. Generator switches

11. Fuel transfer switches

12. Inverter switch

13. Hydraulic pump switch

14. Engine fire extinguisher controls and se-
lector valve

15. Ignition switches

16. All engine, fuel, and oil gages

17. Two altimeters (outside and cabin)

18. Two rate-of-climb indicators (outside and
cabin)

19. Airspeed indicator

20. Clock

21. Hydraulic pressure gages

22. Propeller anti-icer rheostats and switch

23. Suction gage

24. Emergency system filler valve

29. Landing gear spotlight switch

26. Cabin pressure warning horn switch

27. Cabin differential pressure gage

28. Cabin air rate-of-flow gages (2)

29. Battery switch

30. Fluorescent light rheostats

31. Cabin air conditioner switches

32. Free air temperature gage

33. Cabin air temperature gage

34. Vacuum selector lever

15
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EXCEPT FOR MANIFOLD PRESSURE GAGES AND
TACHOMETERS, THE INSTRUMENTS ON THE AIRPLANE
COMMANDER’'S PANEL ARE ALL FLIGHT INSTRUMENTS:

1. Airspeed indicator
2. Altimeter

3. Bank-and-turn indicator

4. Rate-of-climb indicator

5. Turn indicator

6. Gyro-horizon

7. Pilot direction indicator (PDI)
8. Radio compass

9. Flux gate compass

10. Manifold pressure gages

11. Tachometers

12. Blind-landing indicator

13. Clock

14. Turret warning lights

15. Bomb release indicator light
16. Vacuum warning light

THE INSTRUMENTS MOUNTED ON THE
COPILOT’S INSTRUMENT PANEL ARE:

The flight controls are conventional ar;ds’
forces necessary to move them are llgl(ﬁ,*?é en
at high flying speeds—a surprising t&cf to most
pilots the first time they fly thgﬁﬁ-ﬁg The ele-
vators are similar to thn;ef: h»the B<17. The

ailerons, although consid e;ahbl ihrger than
those on the B-17, aresfp i dfiattheycanbe
E&Eﬂ}? mwed 13"* uRy or dm.gm The rudder gives
ossible” ~onitrol and yet can be

Airspeed indicator

Altimeter

Bank-and-turn indicator
Rate-of-climb indicator

Turn indicator

Magnetic compass

Gyro-horizon

Flap position indicator

. Propeller rpm limit indicator lights
1{] Landing gear indicator lights

09T s

moved 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 flaps, which provide lift and
drag, travel on track and roller mechanisms in
such a manner that they project beyond the
trailing edge of the wing when they are ex-
tended. Under normal operation the landing
gear can be lowered in 40 seconds.

RESTRICTED
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With any airplane, inspections and checks are important factors
in efficient operation. With the B-29, because of its size and complexity,
they are more important than ever. Don’t ignore them.

Go over your airplane before every mission and after every
mission. Make sure each crew member inspects his own station. Check
and double-check. As airplane commander you are responsible for

all checks.

Sefore gmgém&m

ol
Before you climb Igf& y}'ur@li‘plane, go over the outside of it thoroughly.
ot i‘ﬂakgbﬁtﬁhe inspection with you, and pay particular

RESTRLCTED 17
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_Iu' '-

.

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

2. Wheel chocks—2 inches in front of in-
board tires and 2 inches behind outboard

tires.

3. Oleo struts—13% inches between pin
centers on main gear, 10 inches on nose
gear.

4. Hydraulic lines—check for leaks.

RESTRICTED
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5. Shimmy dampener—check oil level. Top of
pin should be even with groove.

6. Engine fire extinguishers—check red disk
at end of line running down from each CO: bot-
tle (nosewheel well). If the bottle has been
accidentally discharged, the red disk is missing.

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

Ly

RESTRICTED 19
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8. Cables on main wheel well doors—cables
should be on pulleys and free of obstructions.

9. Pitot tube covers off.

10. All fastenings on inspection plates and
engine cowlings should be tight. ‘

11. See that engines and nacelles are free of
oil and grease. Oil or grease is a fire hazard.
Have it cleaned off before making the flight.

20 RESTRICTED
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12. Inspect control surfaces and trim tabs for
dents or damage.

13. Inspect all windows and blisters for
cracks and dirt. :

14. Check all seams and connections for fluid
leaks.

FACE

RESTRICTED 21
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After you have finished the visual outside
check and before you perform your crew check,
climb into the airplane, make sure that all
switches are off, and instruct your crew to pull
the propellers through preparatory to starting
If the airplane has been standing more than 3
minutes, each propeller should be
through at least 12 blades with no $
two men on each blade. If a pr sticks,
remove the plugs from the Jaétt
pull the propeller thrnugh
oil from the cylinders,§ 1 cl&ﬁn plugs, and
pull the propeller tl’fg’\u again. NEVER at-
tempt to relieveailiquid }ock by applying pres-

i t} prqpﬁler or by pulling the

cylinders,

the excess

Prompt detection of liquid lock can prevent a
late takeoff. As soon as the crew reaches the
airplane they should check the ignition switches

and pull each propeller through four blades.

After the propellers have been pulled
through 12 blades each, you are ready to inspect
your crew. Check each crew member for his
physical condition, personal clothing, and equip-

RESTRICTED



ment, Make this a rigid military inspection. Be

sure that each man’s parachute fits properly ,

and is in good condition. Check their clothing:
to make sure it is adequate for the anticipated
mission. If an electric suit is to be }?ﬂ:FQ, make
sure that the man has checked ;ijng_i;fafd}:uqk{:_atimn.
If an altitude mission is centemiplated, make
sure that each crew me Eh}*"haggcﬁ?s OXygen

mask. If an nverwat_gq._:_ﬂff t__;g:\%:mtemplated,
make sure that eachinan 5@5“:}')1'5 life preserver
vest, Each of these articles of clothing and

equipment is-the crew member’s own respon-
-\.lml;..:_fl: '

RESTRICTED
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sibility, but check and double-check it yourself
nevertheless. As airplane commander you are
responsible,

At this point, you are ready to check and
sign Form 1A and inspect the loading list, the
weight, and the center of grayity. Your flight
engineer should have the forfs ready for you
check. Make sure
e allowable limits—
imum 34%.

=

The crew members then enter the airplane
and begin going through the check lists for
their own stations. These check lists are as
follows:
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PILOT'S B-29 CHECKLIST

RS S e = ST 2 R T P N S RS f:

BEFORE STARTING ENGINES

1. VISUAL INSPECTION. ... 0vvivvnnnionsnncans eesrsssensssss COMPLETED
2. FORM 1-A, LOADING LIST, WEIGHT & CG.........ccuuver....CHECKED
oG | R — essensseses . COMPLETED
4 PARACHDTE &bt s s a s v s st e s e oK, 0K
5. CLOTHING......... B e e o R i oK, OK
6. LIFE PRESERVER. .. ..cuneveviasvrnsnnss i - 0K, OK
7. PARKING BRAKES AND CHOCKS. ......... CocEsi e .. .SET, SET
8. EMERGENCY LANDING GEAR DOOR RELEASE ................IN PLACE
9. EMERGENCY BOMB RELEASE. ........c0vvuvnnras cvessensss /N PLACE
10. EMERGENCY CABIN PRESSURE RELEASE. ........cc0veneunannss IN PLACE
11. LANDING GEAR TRANSFER SWITCH. . ... o L . .NORMAL
12. OVERCONTROL. ......... e T i sy s INGAGED
13. LANDING GEAR SWITCH AND FUSE. ......... tevseensensessNEUTRAL, FUSE CHECKED
14. BATTERY SWITCH. . ....covunnnres R R R A ON
T T Ty A iy 76 i, TR R G S g STARTED
16. HYDRAULIC PRESSURE
(a). MAIN. .... PTTTTTTT T T Ty T PO -
(b). EMERGENCY ... ..ccvvvnnvnnsns TS R SR o |
W TLIGHT CONTROLS: - uvivinnsrvsniinnais v aauti s e kneamive CHECKED
18. RADIOS. ........ R S P e g S T gy CHECKED, CHECKED
19. ALTIMETERS........ o O R WO SET, SET
o WY o e R N S e e N R R R e STOWED
21, SEATS AND PEDALS . .. ..ovvvnennnnennrncnsnes teernsnnnsss . OK, OK
N TR o s s S i o S e S R R R R i CHECKED, CHECKED
Y. OOCTIEN .o o v n 00w mommmim i Sk B SV S S A VP S R A oK, OK
D PROPELEERS - - s oo o i sni sn S oA mass SOOETE B s EEY LA HI RPM
25. TURBOS.......... T PR T TR I, | )
26. ENGINEER'S REPORT. . .... - p— tissessressssss.CHECK LIST COMPLETE, READY TO

START ENGINES

27. STAND CLEAR — FIREGUARD ........c.ccicinenniiinnnnnnes CLEAR LEFT, CLEAR RIGHT

BEFORE TAXIING

T VRBIIUM: i civaaseissisiniusvisinggasnsvissvsvnenesses o Oy OK

g YROB, oo omoenr s dinTi v it s T P TTPL Tl UNCAGED, UNCAGED

3. INSTRUMENTS.......ovvunnns, U CHECKED, CHECKED

4. BOMB BAY nnansm...,a;ﬁa“y)............ ...... vievees. . CLOSED, CLOSED

5. ALARM BELL, nmmmnﬁt‘l”’........m........,........“nu

6. PHONE CALL SIG m-fr ONE CONTACT. ........... -,

7. COMBAT STWQ}O srscnnn ONE CONTACT.......c0nvn-s oK

n. CHOCKS. . <. .~} W..._” T OUT LEFT, OUT RIGHT
nn:m\u;ﬂns*ﬁu e SR R N T A TR R s OFF, STAND BY TO TAXI

24
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J‘E'.TE
i

MBNODLLALUN

L

. L ]
"

10.
11.

12.
13.
14.

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11

12,
13.

BEFORE TAKE-OFF

EMERGENCY BRAKES . ... .o iiisvvirsiiinessnsviieeneione CHECKED

NOSEWHER. ...cvvvesvssnsnnsnsnnnessanssssonssssavsse -« . STRAIGHT

ENGINE RUN-UP....... PewedaraNs A a R nndn s sssssrsssess.3TAND BY FOR ENGINE RUN-UP
WING RLAPS. ..icvvvianavascsnvansssascsses csssssssssnsassdd DEGREES
FRIML-TABE o ovmnorn wmn s i 0 R TSR SRS SET

AT IO e T S E S w T A s i s el s bies v s b vad OFF

WINDOWS AND HATCHES. . .........ccciiiiinncntcnnnnnnnns CLOSED, CLOSED

TURBOE. . .« ssiasnniisnvais e s seeasseseviasssssss NO. 8

PROPELLERS......... T T L L T T VT rou— — L

CREW. ...oocrennuni B B B e e e e e PREPARE FOR TAKE-OFF
REDIO AL ciiiia s s s i i e T g Sva s e o s wia s COMPLETED

THROTTLE BRAKE. ... .....oiivuurnannnrrrrannnssnnernnsnes OK, STAND BY FOR TAKE-OFF

NOMFY CREBW. oot idigyiiavsivaridsas e PREPARE FOR LANDING
RADIO CALL. . .....ciiiiiiincnininnnnnrronnrssnconasrnnnns COMPLETED
ALTIMETERS........cnvvniven e R e e e e e ..« 3ET, SET
TRAILING ANTENNA....... S I e o IN
AUTOPILOT............. BE e RS R e e e OFF
TURRETS......co00ve0 P e STOWED
HYDRAULIC PRESSURE

VORI s s b e svsrsanacsnnansOK

(b). EMERGENCY . .......convvvuunns cessnessrananses s OK
PUTPUIT . o o ovoitr svnsnvsnis o g sosmpes esssnrssnsssssssasss« OGN THE LINE
PROPELLERS.............cc00i00 PR S A S e e 2400 RPM
LANDING GEAR . ..........covvvvrarnnnnnsrnnnnannrnnnnnnns DOWN AND LIGHTS ON
ENGHNEER'S REPORTY . .. ocivivniinmivniasissisassonenuvnnssns CHECK LIST COMPLETE:

WEIGHT CG

STALUNG SPEED........ooveenvvunass MPH
WM PLAPS . o s i s s s s i i i e s & STANDING BY
TURBOS. . i cvocciviesnsncnnsnsnsarssennsnsisnssasacsrsanes NO. 8

AFTER LANDING

HYDRAULIC PRESSURE: ... . vosaviin s aviiassiai oK
FURBOE: i i dins i R 0 1 OFF
PROPELIRES. . ... cnvuvaveninsiss S A A A HI RPM
WG PLARE. . oips i naerew sis s SedwaiiP
PARKING BRAKES. . . .cco00vsvsersransassegossossnsssnnss BBl
BOMB BAY DOORS. . ....uuvunurrnnnnns . G e iineaiiii. . LOPEN
MAONETOR . oo st ini s s s it Sl ssiomm s e m somndl CHECKED
ENGINES.........0ccvvnnnn ;ﬁ,ﬁ{,gl.;,a': R curt
RADIOS o it i s e i s v w s S d e b s . OFF, OFF
COMTROLS. ..ocveneens Bl B2 crrensrsmeorensonsroosnenees LOCKED
WL CHOBKS .+« o/ 0 L v vovaiins ssas we s videaes CHOCKS IN PLACE,

e o T CHOCKS IN PLACE, BRAKES OFF
FORM 1 AN zf.ﬁ ................................ ACCOMPLISHED
CREW INSRECTI
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| FLIGHT ENGINEER'S B-29 CHECK LIST

PP el T oo [ i) =t e T IR e SR e o s i T R =l e

BEFORE STARTING ENGINES:

FLIGHT PLAN. .......c0v00ue vesssssansissesuesensssnenes+COMPLETED
ENGINEER'S PREFLIGHT . . . .. ...c civennnnnassnnnnnnancnnas COMPLETED
PARACHUTE...... P R R R T B oK
CLOTHING . .....concnrsravsusarssssssnsnassasanasnsnnnes 0K

R

=
™
:
X
<
m
»
0
=

AU, P Porvvneascsrssssersnnnsssssnsasnnnnsssssnesasass START
INSTRUMENTS .« v v vvvereensrassnssnnnnnnnnennnsannnnss .. .CHECKED
EMERGENCY HYDRAULIC PRESSURE.......cccenuune. cenees 0K
FUEL TRANSFER TOGGLE SWITCHES AND TANK
SELECTOR CONTROLS.......c00verassssnssannes B - OFF
T Ca e T ...ON
12. ENGINEER'S CABIN AIR VALVES AND RELIEF VALVE.......CLOSED
VA COWE BLAPS oo v iasansm samsmeamemn s vosns sneesGPEN
S ITERCOOLIRS - 5 5 s wavirmi s e s s e i OPEN
15. CABIN PRESSURE WARNING SWITCH..........000uun R—
16. ON COOLER FLAPS. . ....ccuuurrssarssnsassrsns tereeessss AUTOMATIC
17. PITOT HEAT. . ...0cuoaeerissss S S e P
18. DE-ICERS...... B N T e e OFF
§0 AMTLEICEEE . . o s rmnnsess s ea bt aasecasitassnrs e OFF
20. GENERATORS . . . ....cunnrnnnnesessssrsnssnsnsnssssss ... . OFF
21. FUEL QUANTITY GAGE. .........ccvun. ©viivessesssseess..RECORD READINGS
22. OIL QUANTITY GAGE. .. ...cuvvrvecrssnsssscsannnnnsnnsss RECORD READINGS
23. EMERGENCY HYDRAULIC SERVICING VALVE................CLOSED
T s A oK

omNp

26. FUEL SHUT-OFF VALVE...... siaaea i it s sreraneseve vy EVSNER

27. FUBL BOOST . .. ccvvevccsscnasssesstsnsnnrssssnsanssssanas ON

28. MIXTURE CONTROL. .. ... . coscenarnensassnssnssascannnss CRACKED

29. FUEL SHUT-OFF VALVE.............. P U PR PR « i

30. MIXTURE CONTROL. .. ..cccivvsessnnnnrsassssassnarssnans IDLE CUT-OFF

31. PUTT-PUTT....... CessEsssssssssssereRssssssTsER s snunTs CHECK FOR ON THE LINE

32. ENGINEER'S REPORT..... renmsusstrievivesssnsnnaneviaa<READY TO STARY
ENGINES

BEFORE TAXIING:

1. MASTER IGNITION SWITCH. .. it 3vecensnsrnrassannnnnnssss ON
PR T T T U 5 .o S —" SET TO START
3. FIRE EXTINGUISHER. r_,«%){:f» ............................. SET TO ENGINE BEING
s STARTED
4. STARY ENGINES:, 1077 . iiivrnarccntnansninnnnnnenens ..1,2,3,4
5. ENGINE INSTRUN RS S s CHECK READINGS :

6. CHECK T it iririsrisssssess3.8—4.2 IN. HG.

WBBA DO%}F ..... CLOSED
NEER'S REPORT .. ...0ovoimarinnnraciinnsnsnnansnes ENGINEER READY TO
S . TAXI
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BEFORE TAKE-OFF:

T OENERATORS. i oo viis s vinrmivsesinanin dombhanpisidaiaigayi CHECKED
:I mﬂ““ﬂs ERmEEEEERER R EE R R R EEE R E R E R EE R R EEE R FEE R R IcHEﬂEn
:l IHTEE:nuLERs & % Bl AFEE S ETERFEFRREREEY RN R FERRAE AR larm

4. MIXTURE CONTROLS...... ccorrrcsncsscssssscsscsnsasass AUTO RICH

5. FUEL BOOST PUMPS.....c.covovesessncnsncasnasssnansssnrss ON

5. GENERATORS. .. .coovcesvnessnsccsssssnssssssssssassssedi

7. ENGINEER'S REPORT........ccvvevvcnrnnenass cisssssanass . MIXTURE AUTO RICH,
FUEL BOOST ON, GEN-
ERATORS ON,STANDING

BY ON COWL FLAPS,
READY FOR TAKE-OFF

8. AT START OF TAKE-OFF ROLL. . .....vvvvvvsnnvsnrsssssss.PULL COWL FLAPS FROM
157 TO 7%A° AT TIME

WHEELS LEAVE GROUND
AFTER TAKE-OFF:

1. WHEN GEAR IS COMING UP.........ccoevruceissnnsannnas CHECK GENERATORS

2. AFTER FLAPS AND GEAR ARE UP.........c.cccivenicnnnns HAVE AUX. P.P.
STOPPED

3- :um HlFS- a8 E e & @En o E R EEERE SRR FER RN -ADJ“ST As lEnu"En

d. FUEL BODST PUMPS. ........cccciiciciisnnsosnssnsarssssns OFF

5. INTERCOOLERS. .....c.ccvvavrsrsrsnsssassssasssssassnnnans CLOSED, WHEN TURBOS
ARE OFF

BEFORE LANDING:
1. WEIGHT AND €G.........cccasisnssnnnssanssssanssessss-CALL IN TO COPILOT

2. MIXTURE CONTROLS . . ..o vrvcnnsrsrosnssssnnsnanscannns AUTO RICH

I T e e R b e e e R P LA e START

A P e e A L e OFF

5. ANTI-ICERS..... B R A B e gy o B OFF

6. FUEL BOOST PUMPS . . ....vvvvrresncnsssssasassssnsasssnnns ON

7. INTERCOOLERS. ....covvnnrnnaenns A B AR OPEN

B OO RIS . o v o i VN A B AN BB OPEN TO 715°

9. EMERGENCY HYDRAULIC rnissunli ..... TR O PTTNCINL | - | -

10. ENGINEER'S REPORT....... tesssesussssssssenssssesssenssMIXTURE AUTO RICH/
FUEL BOOST ON, STAND-
ING BY ON GENERATORS

AND COWL FLAPS,
READY FOR LANDING

AFTER LANDING:

L DOWL FUAPE i v iaena b in v wa s e Wi S N OPEN

5 WTBROOOLERS 5o i s G T s v w5 .....OPEN

2. VURL BOOSY PUMPE. ... oiiniriiivssnssavivisvirarivi ez DM

4. GENERATORS . .. ..ovvunrsrnersnne b cransisenanenenens OFF

5. MAGNETOS .. ....ouneenennnnnnnn ApEe s Shiven e svews CHECKED

6. BOMB BAY DOORS......... L oissncnvinsitsasins OPEN

7. Eumussi...“.....,..,../,%{*;b:* eisssersssssssesssness.|DLE CUT-OFF

8. ALL SWITCHES........ B e . OFF

9. WHEEL CHOCKS Aﬂmﬁw e 4 N O £ L IN PLACE

10. BRAKES. ...... ‘;{Cﬂ.. ................................... OFF

11, CONTROLS. ., sy seennnnnnnnnssesnnes R T~

12. FI.HIHT} bbcumnsrs

13. FORM I COMPLETE

14. nww |EF REPORT OF MALFUNCTIONS.............

15. ASSIST' IN LOCATION OF TROUBLE. .......ccovvrrnannnnn.
RES&@@ETED
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BOMBARDIER'S B-23 CHECKLIST

BEFORE STARTING ENGINES

1. BOMBSIGHT........ N T R R R R e R e s e PP R N T
B AUTOPILOT . L i iisiissnivansssansesseasinssnnesssnnessss PREEFLIGHTED
B RBAERE v s s R B Y PRE-FLIGHTED
4. BOMB BAY TANK SAFETY SWITCHES. . . ... ..ot iviiinnan. CHECKED
5. BOMBS. ......ovvevmnarnrnnasssnnassrsonssnrsrrnassnnsnnss INSPECTED
B AN s i oo a0 A PULLED
7. OXYGEN AND MASK . . . ...iveivannscsnsssrnsnrsssnssnssss« GHECKED
B PARARHLETE. . .o onnbim s rr s o v s h i o e L 0. K.
9. ABCOMPUTER AND SCALES.......... ... icieicncnanen ...CHECKED
10. FUSES AND SPARES............ P S R Py S CHECKED
10, INTERPHONE. .....cic00vs0ins AR TR e S e CHECKED
12, ALTIMETER AT 29.92. .. . i ieienaasnsensusssassnanssrave o1+ SET
| £ WEL = o] ol RN NSRS R RN eraseRaRe AR Yy SYNCHRONIZED
14. INTERVALOMETER PROPERLY SET. ... ........c.ccciciiniinnns CHECKED
15. BOME FORMATION LIGHYS . .........cccicvenanscrssvansnses CHECKED
16. TARGET INFORMATION........ccovrvrcenssncscasnsssanannse CHECKED
17, BOMBARDIER'S KIT.. .. cisiaevessisasyeisnisnmssans inaneasi COMPLETE
18. NOSE COMPARTMENT. .. ..cvreenasnresnnsornrsnsssons .««..CLEAR
R WINDOWE. Lot s i s i a0 S e de e TR CLEAN
20. NOSE SIGHTING STATION. .......citriecesssnncunssssnnsaas PRE-FLIGHTED
21. CAMERA VACUUM VALVES............... sansasnmarevaanssdM
22. CHECKED WITH WEATHER OFFICE. ..........c.ccociiiiiinnnan. 0. K.
23. SWITCHES IN BOMBARDIER'S COMPARTMENT. ............... OFF

IMMEDIATELY BEFORE 1. P.

1. ALL BOMBSIGHT SWITCHES . . .. ...uvvrennnnieeaaeenrnnnnnn, ON
2. ALTITUDE COMPUTATIONS . . . ..ovvvvivnnnireeaninnnnsisnnns COMPLETE
3. DISC SPEED AND TRAIL IN SIGHT. . .....ooerennanreennnn, 0. K.

4. PROPER RACK SELECTOR SWITCHES .. ..........c0vvnnnnnnnn. ON

5. ABCOMPUTER PROPERLY SET UP . ......cccvnnuncnnnaarannas 0. K.

. BUOME BAY IMMRE . . oo vonamnmremiennsesersssssessssnsees OPEN

7. BOMBSIGHT STABIIZER . . .....oovviesersnsssorsesssinnennes LEVEL

8. INTERVALOMETER PROPERLY SET. .. .......cccvvunnnrneanns. CHECKED
0. AUTOPROT WRIND TSED. .- <:vo00:05 5 cronmmcsisnimmnns was SHmER 0. K.
10. CAMERA INTERVALOMETER . .. .........c00cunnnnsnnsnnnnnns ON
11. CAMERA DOORS............. R O -1 -

1. BOMBSIGHT SWITCHES ., e VO OFF

2. BOMBARDIER'S PANEL-SWITCHES . . .. .. 0vvvrnennnsnennns, OFF

3. NOSE SIGHTING &H SWITCHES - .+ o oo oo OFF
f('\ 2

4, SIGHMT......¢.. P R csssssnssss COVERED

5. BOMBIN itﬁﬁ’mmgﬁnuuucﬂun REPORT .... Cvvevs...COMPLETE
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NAVIGATOR'S B-29 CHECKLIST

PRE-FLIGHT
T MBNION ORDERS. ...oiii it aiianinissiswiviins 0. K.
2. NAVIGATION KIT (COMPLETE). . .....covvrrnnnnsinnnsnaanesO K.
£ MAPL-AND CHARTS. . .ovanisvonaisnsmasnstani B K
4. WEATHER..... N S S —— 0. K.
B FUIGHT (PERAN . cosimmimaisssmuisiigeiimn i e enimiims 0. K.
5 TINE TR s S TR b b e 0. K.
BEFORE STARTING ENGINES
1. PERSONAL EFFECTS (CLOTHING, PARACHUTE, OXYGEN MASK,
LIEVEIT) . oon i sisesdasvinievimriaimayines 0. K.
2. HEADSET AND MICROPHONE . . ....uuneersnnnnnnreninains 0. K.
5 OXVORMBYSTING v s visisavnsinminne Eiasnas s e T p o R R A 0. K.
4. A.P. 1. CHECKED FOR COORDINATES OF DEPARTURE AND
PROPER COLOR FORLATITUDE. . ..........cccciveucnenuannss 0. K.
N ASTROUCOMBASE = oo cantnmaiis oo it s S e s e oo 0. K.
6. SYNCHRONIZATION OF ALL TIME PIECES. .. ..........cc0us. . COMPLETED
7. CHECK FOR CALIBRATION CARDS.........ccvnruieirrenanss 0.K.

WHILE TAXIING

1. CHECK OPERATION OF FLUX-GATE COMPASS................0. K.
2. TURN ON A. P. |. (SET VARIATION ON THE FLUX GATE)..... 0. K.

DURING FLIGHT

1. USE ALL METHODS OF NAVIGATION
2. ALTITUDE AND AIR-SPEED HANDSET UNIT

a. SET IN THE FOLLOWING (CHECK EVERY 10 MINUTES)

TEMPERATURE — (WITHIN 5 DEG.)

ALTITUDE — (WITHIN 500 FEET)

INDICATED AIR SPEED — (WITHIN 5 MI"H] s ‘b- ............... COMPLETED
3. NAVIGATOR'SLOG. ............. A 3 b &L COMPLETED

AFTER LANDING

l S'WITCHEE' -ill+i-lll%{:{h‘il‘l‘lli-i-llllll-f'l-q-l--!!!lql-q-plp ----- EHECHED
2. CREW INSPECTION-(3. &

RESTRICTED
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ﬂrl.h;hﬂ-!nl-.—

1.
2.
3.

1.
2.
3.
4.

RADIO OPERATOR'S B-23 CHECKLIST

BEFORE STARTING ENGINES

AERIAL RADIO OPERATOR'S KIT. .....cinniinnnnnnnsasasnes COMPLETE
ANTENNAS..... AR R e R R B B T CHECKED
BB L s ErS s e s e S SV S R T CHECKED
PLUGS . .. .ovvvvnennnsenansorssnssssssssssssnsnsssssssssss CHECKED
TUNING CABLES. ......ccccciueiaisnisnsnsssannsisnssssssss CHECKED
e F R e S A A T e L L LS CHECKED
SCR-578....... T e S A O RO B S CHECKED
BRI Y AR TS i s o S S B e A e T v COMPLETE

PARACHUTE. . ... issevsiasnannisssainsssssasissssnsasiessLHECKED
CLOTHING. . o cvsvrsacisssnssniasssatpsboisossatsnesssssss CHECKED
LIFE PRESERVER.. ... . i ovscanssmnsvnsssniome ionse vtesensseeis CHECKED
OXYOEN ;. & i s s S e S e e e e e CHECKED
BATTERY SWITCH. ...cvovuvevsnsenvcvssrsecsssnnsssncanses . ON

. COMMAND SET.......... Pseasian e Paaeeaa cansesernsese . CHECKED

INTERPHONE. .....cccivnnvnennrnosensnsarsncnsssssarsssnasns CHECKED

s ALIMT LAME. ..o oncnssnsssninssssssstassrnusssssessnssns CHECKED

LIAISON SEY......cvvnveannvmuviasssns N R e CHECKED
RADIO COMPASS . . . coivvsssnniacsssvassrnansntsrsns senens CHECKED
ot A o SRRSO |+ , | - ]
RC-103.......c0000vsussssasasssssnsssnsssssssasansssnsss: GHECKED

IR . oo 0 B 0 WA WL STAND BY
BOMB BAY DOORS . . ... ividiaviiadave s vabaddiatas enesadd CLOSED

BEFORE LANDING

ST‘“thill ------- BE B R om R E o mwwE W W TR R R R RN ...-.-----:ln!En
TRAIING ANTENNA........ccvcvivsnvsrsvnnsssrssnssisssssIN

BT PR PN v v b th s ity A Sl ) E3 S b b o b R P STAND BY

AFTER LANDING

!ADIQ.................Q e 0 A ML A R 5 OFF
BOMB BAY Dﬂﬂ'ﬂ.iﬁy

FORM 1A........ BNE e e og s T COMPLETE

CREW INSPECTION . s e vt e et enenseesnsnssseesssnssnsssesnnnnnnsess
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T0P GUNNER'S B-29 CHECKLIST

BEFORE STARTING ENGINES

1. PRE-FLIGHT INSPECTIONS: SIGHTS, TURRETS, GUNS, AMMUNITION, CAMERA, ETC.

2. CREW INSPECTION
3. INTERPHONE
4. PARACHUTE AND OXYGEN

5. CLOTHING

BEFORE TAXIING

1. ENGINE ALERT

2. ALARM BELL

3. PHONE CALL S5IGNAL LIGHT

4. COMBAT STATION INSPECTION

BEFORE TAKE-OFF
1. TAXI ALERT

2. PREPARE FOR TAKE-OFF

AFTER TAKE-OFF

1. IN THE AIR CHECKS OPERATIONAL, 5IGHTS, TURRETS AND GUNS
2. ENEMY AIRCRAFT ALERT

BEFORE LANDING

1. EQUIPMENT STOWED AND SWITCHES OFF, WHEN CO-PILOT GIVES ORDER, “PREPARE
FOR LANDING"

AFTER LANDING

1. GUNS CLEARED
2. FIELD STRIP GUNS FOR CLEANING

3. MALFUNCTION REPORT

E}.;{l—_
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LEFT OR RIGHT GUNNER'S B-29 CHECKLIST

BEFORE STARTING ENGINES

1. PRE-FLIGHT, INSPECTION (SIGHTS, TURRETS, GUNS, AMMUNITION, CAMERA, ETC.)
2. CREW INSPECTION

3. INTERPHONE CHECK

4. FLIGHT CONTROLS

5. PARACHUTE AND OXYGEN

6. CLOTHING

BEFORE TAXIING

1. ENGINE ALERT

2. BOMB BAY DOORS CLOSED

3. PHONE CALL SIGNAL LIGHT

4. COMBAT STATION INSPECTION

BEFORE TAKE-OFF

1. TAXI ALERT
2. WING FLAP REPORT (25 DEG.)
3. PREPARE FOR TAKE-OFF

AFTER TAKE-OFF

1. LANDING GEAR AND FLAPS (FULL UP)
2. IN THE AIR CHECKS OPERATIONAL, SIGHTS, TURRETS, AND GUNS

3. ENEMY AIRCRAFT ALERT

BEFORE LANDING

1. EQUIPMENT STOWED AND SWITCHES OFF, WHEN CO-PILOT GIVES ORDER, "PREPARE
FOR LANDING"

2. LANDING GEAR REPORT (DOWN AND LOCKED)

3. FLAP REPORT

AFTER LANDING

1. BOMB BAY DOORS OPEN
2. GUNS CLEARED <
3. FIELD STRIP GUNS FOR CLEANIN.
4. MALFUNCTION REPORT "5

32 RESTRICTED



RESTRICTED

TAIL GUNNER'S B-29 CHECKLIST

BEFORE STARTING ENGINES

1. PRE-FLIGHT INSPECTION: (SIGHTS, TURRETS, GUNS, AMMUNITION, CAMERA, ETC.)
2. CREW INSPECTION

3. START PUT-PUT (WHEN BATTERY SWITCH IS TURNED ON)

4. INTERPHONE CHECK

5. PARACHUTE AND OXYGEN

6. CLOTHING -

BEFORE TAXIING

1. PHONE CALL S5IGNAL LIGHT
2. COMBAT STATION INSPECTION

BEFORE TAKE-OFF

1. TAXI ALERT
2. PREPARE FOR TAKE-OFF

AFTER TAKE-OFF

1. PUT-PUT OFF (AFTER GEAR AND FLAPS ARE REPORTED UP)
2. IN THE AIR CHECKS OPERATIONAL, SIGHTS, TURRETS AND GUNS
3. ENEMY AIRCRAFT ALERT

BEFORE LANDING

1. EQUIPMENT STOWED AND SWITCHES OFF, WHEN CO-PILOT GIVES ORDER, ""PREPARE

FOR LANDING™
2. PUT-PUT STARTED (AS SOON AS ABOVE IS ACCOMPLISHED)
3. NOTIFY CO-PILOT WHEN PUT-PUT IS ON THE LINE

AFTER LANDING

1. PUT-PUT OFF AT FLIGHT ENGINEER'S COMMAND
2. GUNS CLEARED g

3. FIELD STRIP GUNS FOR CLEANING ¢

4. MALFUNCTION REPORT e

o ——
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W AIRPLANE COMMANDER'S
AMPLIFIED B-29 CHECKLIST

4 T

4. PARACHUTE 0.K.

Airplane commander and copilot put on par-
achutes at this time, and check for location of
their seat-type dinghies if the airplane carries
them.

34
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5. CLOTHING 0.K.

Airplane commander and copilot check their
clothing and the operation of their electric
suits. Also adjust helmet, throat microphone,
and attach oxygen mask to left side of helmet.

6. LIFE PRESERVER 0.K.

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

1. PARKING BRAKES AND 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 as
explained in the Visual Inspection.

‘ SET PARKING BRAKES
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8. EMERGENCY LANDING GEAR DOOR RELEASE IN PLACE

Airplane commander sees that the T-handle
is in its proper position. Pulling this handle re-
leases the nacelle doors only.

9. EMERGENCY BOMB RELEASE IN PLACE

T-handle on airplane commander’s control stand.

10. EMERGENCY CABIN PRESSURE RELEASE IN PLACE

T-handle on airplane commander’s control stand.

I1. LANDING GEAR TRANSFER SWITCH—NORMAL

Airplane commander sees that switch (air- landing gear and nosewheel are operated by the
plane commander’s control stand) is in the landing gear switch on the aisle stand. When
NORMAL position. In this position, the main the landing gear transfer switch is in the

e EMERGENCY position, power from the en-

gine-driven generators goes to the emergency
bus and the emergency landing gear motors
can be actuated by the emergency landing gear
switches,

cr L—'

&’a n ....;;"“'I-‘ art ﬁ"

.......
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12. OVERCONTROL ENGAGED

Airplane commander sees that the lever (on
airplane commander's control stand, but elim-
inated in later models) is in the ENGAGED
position (full forward). This engages the flight
engineer’s throttles.

13. LANDING GEAR SWITCH NEUTRAL AND FUSE CHECK

Switch (airplane commander's aisle stand)
should be neutral. Check to see that fuse in air-
plane commander’s aisle stand is in place and
not burned out.
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14. BATTERY SWITCH ON

Flight engineer flips battery switch ON and
notifies the airplane commander. All electrical
circuits are energized by either the battery or
the auxiliary power unit, or both. Both are used
for normal ground operation on loads up to 200
amperes. For additional power, use an external
power source or engine-driven generators. .

15. PUTT-PUTT STARTED

Copilot tells tail gunner to start the putt-putt.

16. HYDRAULIC PRESSURE 0.K.

The copilot asks the flight engineer to check
the emergency hydraulic pressure on engineer’s
panel (900-1075 psi) and checks the hydraulic
pressure gage on his own instrument panel for
a pressure of between 800 and 1000 psi. A fluc-
tuating needle indicates a faulty pressure regu-

RESTRICTED

lator. If the hydraulic pump overheats and
smokes, remove the fuse on the flight engineer’s
aft fuse panel. To prevent overheating, make
sure that pump stops when pressure reaches
1000 psi.

If an expander tube breaks while taxiing, use
the emergency brakes only. Use of both normal
brake pedals at the same time provides no
braking on either side and allows all fluid and
pressure in the normal system to drain through
the broken tube. Use of both emergency brakes
at the same time provides 100% braking on the
good side (left gear, for example) and 50%
braking on the bad side (right gear, for ex-
ample). By switching the hydraulic servicing
valve (flight engineer’s panel) to emergency,
you cafi.maintain pressure and fluid indefinitely
in Both the normal and emergency systems. In
ANy
\those cases where you lose all fluid and pres-
¢ 1 sure in the normal system, check valves prevent
*"  loss of fluid in the emergency lines, regardless
of the position of the hydraulic servicing valve,
and these lines hold enough fluid for approxi-
mately three applications of the emergency

brakes.

..-"!'-r"‘.::]'
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Make sure control lock is
pushed all the way down and
locked. Check to make sure

it is locked.

38
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17. 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 a lock bar holds in the closed
position when the control lock is on. This lock
bar is linked to the control lock in such a way
that strong forward pressure on the throttles
forces the control lock off and eliminates the
possibility of locked controls on takeoff. The
copilot makes the control check. In making the
check, the copilot announces over the inter-
phone, “Copilot to gunners, stand by to check
controls.” He then pulls the control column back
and says on interphone, “Check elevators.” Left
gunner answers, ' Left elevator up, sir.” Right
gunner answers, ' Right elevator up, sir.” The
copilot then pushes the column forward and
completes his check on the elevators. Ailerons
and rudder are checked in the same manner.

RESTRICTED
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18. RADIOS CHECKED

While the copilot is checking ﬂigi:}_m_mmuls,
the airplane commander turns ﬁl@iﬁs"éummand
set and requests and receivesitaxi ir&_fnrmatiun.
Copilot, after checking ,g_pfﬁtjjﬂs, gu%s on radio
compass and checks biﬁ‘q:i‘ti'u]%er'}uperatiﬂn. He
then turns radio cg\ﬁ:tp SS @ﬁ’and stands by on
the interphone sdithat h& can be in continuous

WA S
contact with the crew:

40

RESTRICTED



19. ALTIMETERS SET

Airplane commander and copilot set their
altimeters by the tower altimeter setting. Check
the altitude reading against the known field ele-
vation. 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.

RESTRUCTED
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50, TURRETS STOWED

Airplane commander checks the three turret
warning lights on his instrument panel to see
that all turrets are properly stowed. Turret

lights should be out.

21. ADJUST SEATS AND PEDALS

41
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22. LIGHTS-CHECKED

If any night operation is contemplated on the
flight, check all lights—fluorescent lights, identi-
fication lights, landing lights, and position lights
(switches on control and aisle stands). A mem-
ber of the ground crew should be instructed to
check the landing lights and position lights.
Wing position lights are not visible from the
airplane in flight. They can be inspected at night
from inside the airplane only by checking the
reflection on the ground under the wing.
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OXYGEN
CYLINDER
PRESSURE

o

23. OXYGEN 0.K. {H:L--ﬁ_:r_r‘v.:

4 N ; Oy
Airplane commander ag_ﬂibpﬁfl%ﬂﬁ%ek their
oxygen pressure gag&s!ff@;.}i}b _@:ﬁﬁiessure (400
to 425 psi) and _A.;h\ae_;ﬁ”r"' wal -around bottles
(should havqﬁéﬁg"\éﬁ?ﬁssﬁyﬁ:ﬁ as in system). Auto
mix should ﬁg_gjﬁ’DNi;éﬁ'nergency valve OFF.,
4

REST g,.:;[:ﬁ%i‘-' ED
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5 TURBO B¢
SELECT

B

24. PROPELLERS HIGH RPM

Copilot pushes the propeller switches (aisle
stand) to INCREASE RPM and holds them
there until the propeller limit lights on his in-
strument panel flash on. The propellers then
will be in high rpm.

25. TURBOS OFF

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

4 TURBOS OFF

26. FLIGHT ENGINEER'S REPORT - CHECKLIST COMPLETE, READY TO START ENGINES

At this point, if the flight engineer has not
completed his checklist, the airplane comman-
der waits before giving the command to start

engines,

f.f-"- b o i

27. STAND..CLEAR - FIRE GUARD - CLEAR LEFT - 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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The engines are started in 1, 2, 3, 4 order. The airplane commander tells

the flight engineer to start No. 1 engine and signifies to the ground crew that
No. 1 engine is ready to be started. The number of fingers held up by the
airplane commander in case of engines 1 and 2 and the copilot in case of
engines 3 and 4 signifies the number of the engine to be started.

When the engine starts, the flight engineer ordinarily reports

“Engine operating normally” and announces that he is “Ready to

start No. 2 engine.” Follow a similar procedure for the other engines.

In starting each engine, the flight engineer The flight engineer handles the throttles
uses the following procedure: (thrﬂughuut the starting procedure, keeping the
a. Turns fire extinguisher to the engine hem; el ("rpm between 1,000 and 1,200. When an engine
started. is running, the flight engineer sets the throttle
b. Turns master ignition switch on. ‘at 700 rpm (1,000 rpm if the eylinder-head tem-
¢. Turns the boost pump on. A3 perature is below 150°C). Thereafter, the air-

d. Energizes starter for from IE(ﬂJ .13 seg:unds plane commander will control the throttles ex-
e. Moves starter switch tQ gTﬁRT:wp‘bs:tmn cept when asking for engine-driven generators
f. After propeller has m&&é o “revulutmn, and during the engine run-up. If either the
turns ignition switch e‘m“ﬁ:ﬁd hﬁﬂas the primer copilot or the flight engineer sees that an engine
down as needed to&tar aqﬂi‘smuﬂth out engine is loading up (black smoke or rpm drop or both)
at 800-1000 ;rpmﬂ“" ,.¢ he informs the airplane commander. Do not
g. Muves {nux“ture “control to AUTO-RICH. idle engines below 700 rpm.

nESTn‘ltTED 45
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STARTING DONT'S

L
o
5

1. Don’t start the engines until the

before-starting check has been c¢ item.

til the

2. Don’t start the engin opellers have

been pulled through to eli ny possibility of

liquid locks.
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CHECK GYRO INSTRUMENTS
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1. VACUUM

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

WARNING: Do not move the vacuum se-
lector valve (engineer’s control stand), except
when making this check. Frequent use of the
valve will cause unnecessary wear.

2. GYROS

Airplane commander and copilot check their
gyro 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.

J. INSTRUMENTS

Airplane commander and copilot check their
respective instrument panels for proper read-
ings and operation of all instruments.
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4. BOMB BAY DOORS CLOSED

After the copilot has instructed the gunners
and radio operator to check and see that all
members of the ground crew are clear of the
bomb bay doors, he says to the flight engineer,
“Generators on,” and tells the bombardier to
close the bomb bay doors. Flight engineer has

9. ALARM BELL
6. PHONE CALL SIGNAL LIGHT

ON ONE INTERPHONE
CALL CHECK

meantime set throttle on coolest engine to 1400
rpm and turned generators on. The radio oper-
ator and one of the gunners check through the
pressure doors and report to the copilot that
the bomb bay doors are closed. Flight engineer
returns throttle to 700 rpm when copilot says,
“Generators off.” (Eliminate generator proce-
dure on airplanes with snap-opening bomb bay
doors.)

1. COMBAT STATION INSPECTION

ALARM BELL

48

Airplane commander switches on alarm bell
(aisle stand) and phone call signal light (aisle
stand), then calls for combat station inspection.
Copilot repeats this command on interphone and
receives acknowledgment in the following man-
ner: Bombardier, navigator, flight engineer,
radio operator, top gunner, left gunner, right
gunner, and tail gunner (in that order)
acknowledge that they have completed a check
of their stations by saying, for example, “Bom-
bardier O.K.” Top gunner says, “Alarm bell
O.K., light O.K., top gunner O.K.” Left and
right gunners say, “Left (or right) gunner
O.K.” Tail gunner says, “Light O.K. (radar
compartment), tail gunner O.K.”

4 PHOMNE CALL
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8. CHOCKS 0UT

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

9. PARKING BRAKES OFF, STAND BY

After releasing the parking brakes, the ,a'f:w
plane commander gives the command “thnd
by to taxi.” The copilot repeats the ﬁu‘.t:nmand
over the interphone.

T e
%ﬁElE_ASE PARKING BRAKES '
_,"‘i""k"
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TAXIING PROCEDURE

Like all tricycle-landing-gear aircraft, the
B-29 taxis easily. Brakes are good—four ex-
pander tubes per wheel. Remember, however,
that it is a big, heavy airplane. It gains mo-
mentum rapidly and, because of its size, you
have to depend on your side and top gunners to
act as observers to warn you of obstacles.

For all ground operations, set the rpm at 700
(after cylinder-head temperatures reach
150°C) and the mixture in AUTO RICH. Never
use AUTO LEAN for taxiing. If the carburetors
are set properly, the engines idle as low as 550
rpm without loading up. When taxiing uphill or
in hot weather, 700 rpm may not keep the air-
plane rolling. Under these conditions, increase

DON'T PIVOT
ON ONE WHEEL

all throttle settings, but not more than neces-
sary to continue taxiing. Always return throt-
tles to 700 rpm when parked.

For maximum cooling and prevention of
backfires, it is recommended that the airplane
be taxied with prakes alone, controlling both
speed and direction with brakes. Entering a taxi
turn with outside throttle doesn’t save your
brakes, in the long run, because the speed of
the airplane accelerates quickly with this extra
power and you must use the brakes to slow
down. If you gain too much speed, bring the
airplane almost to a stop, straight ahead, then
stay off the brakes as long as possible to let
them cool. Don’t ride your brakes.

50

TAXIING CROSSWIND
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Before Takeolf

1. EMERGENCY BRAKES CHECKED

After parking brakes are released, when
starting to taxi, 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 emergency system.
Normal brakes may be safely used while re-
charging the emergency system, since the elec-
tric hydraulic pump recharges both systems
with the hydraulic servicing valve on emer-

gency.

2. NOSEWHEEL-STRAIGHT

Copilot checks through cockpit floor observa-
tion window to make sure the nosewheel is
straight before engine run-up.

CHECK EMERGENCY BRAKES

CHECK TO SEE NOSEWHEEL IS STRAIGHT

r-’?l- 2
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INCREASE ALL THROTTLES
TO 1500 RPM

AT FULL DECR
TACHOMETER SHOULD IIEAI}"

WiTH:xurs BACK TO HIGH RPM, TACHOMETER SHOULD READ 1500 §

K =

5 '-.x

Mm

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 take-off should be
accomplished in the following manner: (For
subsequent takeoffs, eliminate entire procedure,
items a. through f.)

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 Flight Engineer to check
generators. Copilot holds switch DOWN until
flaps have reached full down position then re-
turns them to 25°. Flight Engineer will have
generators checked by the time the flaps have
been run to the full down position and back
to 25°.

NOTE: Flaps are run down at this time in
order to have an electrical load on the normal

i 1 1 &
PROD. SPEED COMTRO
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bus so the Flight Engineer can properly check
the generators. Gunners check the lowering of
the flaps by reporting “Left flap down 25°, sir”
and “Right flap down 25°, sir.”

b. Airplane Commander operates all four
propeller switches to full decrease then to full
increase (from limit warning light to limit
warning light) to test the propeller governors.
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 propel-
ler overshooting the original setting is not being
properly governed and this must be corrected
before takeoff.

c. When propellers and generators are
checked, airplane commander pulls all throt-
tles back to 700 rpm and tells flight engineer
to check magnetos.

d. Flight engineer advances No. 1 throttle to
2000 rpm, checks magnetos, and calls out,
“Right, both, left, both.” Flight engineer then
returns throttle to 700 rpm. At this time, check
each engine for manifold pressure necessary to
get 2000 rpm. At sea level, approximately 30
inches is normal. Above sea level, subtract one
inch for each thousand feet of altitude. Changes
in temperature will vary these settings, but the
variation will be the same for all engines. Ex-
cessive manifold pressure on one engine is an

RESTRICTED
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indication of a bad cylinder, a bad valve, or
some other engine malfunction.

e. Magneto check is made for each engine.
Allowable drop at 2000 rpm is 100.

f. If rpm drop on any engine is 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, return ship to the line.

g. After magnetos are checked, airplane
commander sets turbo selector on No. 8 and
advances throttles one at a time full open to
check manifold pressure and rpm. For this
ground check gages should read between 2500
and 2600 rpm and 462 and 47% inches of mani-
fold pressure—deduct 12 inch manifold pressure
for each 50 rpm.

Warnning

Do not check magnetos with turbos
on. A backfire at this time (with turbos
on) can damage turbo and waste gate

assembly.

Do not park airplane at 45 deg. to
runway for engine run-up.

Head airplane directly into wind for
maximum cooling,

TURBO BOOST
SELECTOR
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FH O
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OFF

§. WING FLAPS 2%°

Gunners have already checked the lowering
of the flaps by reporting “Left flap down 25°,
sir,” “Right flap down 25°, sir.”

HOLD FLAP SWITCH “"DOWN" up HAVE SIDE GUNNERS

UNTIL INDICATOR READS 25° ELAP "\ CHECK FLAP POSITION

POSITION
r“-ezl 8

30
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@ AILERON TRIM TAB

9. TRIM TABS SET

The airplane commander checks all trim tab
controls—rudder and aileron neutral, elevator
as needed according to the calculated position
of the center of gravity.

ELEVATOR TRIM TAB &

‘ RUDDER TRIM TAB

JA
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5. AUTOPILOT OFF

The airplane commander makes sure all
switches (airplane commander’s aisle stand)
are off, with turn control centered.

CENTER
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1. 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
with the tail gunner to make sure that the rear
entrance door and rear escape hatch are closed.

8. TURBOS ON No. 8
9. PROPELLERS HIGH RPM
10. CREW READY

The copilot says on mterphnﬁﬁ, “’Pre]pare for

takeoff.” “1x' W S AL

11. RADIO EALL&BHEHTE[I

x"l"'

Airplane | cnﬁuﬁandei‘ “calls tower and re-
quests permissmn to take off.

nEsfﬁlcrEn

12. THROTTLE BRAKE 0.K.

Airplane commander adjusts his throttle
brake for desired friction to prevent slipping.
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Takeofy Procedare

Keep the cylinder-head temperatures (CHT)
at a minimum before takeoff. Never take off
with any CHT above 220°C.

Use the throttles (not the brakes) to line up
with runway, then as the airplane starts to roll,
walk the throttles forward slowly until there is
rudder control at 60 to 65 mph. You then can
move the throttles steadily forward to the full
open position. In this way, you can maintain
directional control 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. If you are
careful not to use brakes, the airplane will gain
speed continuously from the point of run-up
(off the runway) to the point where the wheels
leave the ground. If you advance the throttles
to 40" at a standstill for power check, or move
the throttles forward too quickly at the begin-
ning of the roll, you won't have the reserve
power necessary to hold the airplane straight
with throttles. So until the airplane picks up
speed you must use brakes to stay on the run-
way. This lengthens the time required to get
rudder control, and lengthens the takeoff roll
and heats up the brakes.

The copilot makes a continuous power check
as the throttles are advanced during the initial
takeoff roll. Full power (47%" and 2600 rpm)
(Few airplanes 49” and 2800 rpm) should be
obtained during the roll down the first third of
the runway. If any unusual power conditions
are noted, the copilot notifies the airplane com-

€ NOTES ON TAKEOFF CONTROL nnuu

?’?u% of the total
:distance when using concrete runways (no wind)

1. Distance to leave ground is approxi
2. Use first base line to determine takes

7
.

USE THROTTLES TO LINE
UP WITH THE RUNWAY

mander who still has time to cut throttles if
he decides continued takeoff is inadvisable.

Never attempt takeoff with less than full
takeoff power. Full-power takeoffs are not
harmful to the engines as long as the CHTs
stay within their limits. Takeoffs with reduced
power prolong the time required to reach 195
mph. Flying the B-29 below this speed after
takeoff is hazardous and does not properly cool
the engines.

When adjusting propeller rpm, make sure
that none of the propeller rpm switches sticks
in the full rpm position. To be sure, always
use both metal tabs when operating the
switches.

At 90 mph, relieve pressure on the nosewheel
by easing the control column back. The airplane
then flies itself off the ground at 115 to 130 mph,
depending on the gross weight. As soon as the
ship is safely off, brake the wheels and call for
gear up.

3. Example: 35°C O.A.T., 1,500 ﬂ_.qi ‘i\ﬁm Ibs., short grass runway, 12 MPH headwind

Select ground temp. "¢ .3
Determine pra:(:ra ﬂitrlu
Select takeoffwaigl hr@.m

Drop vurl‘m(ﬂ;fy to ﬂﬁ‘l‘ base line
Move pn

ﬂ rop vertically to 2nd base line

“?FPPP#

rallel iﬂt‘surfn:a correction lines to ground condition line

ove ‘paraliel to wind correction lines to 12 mph line

ﬂ.‘ ‘Drop vertically and read takeoff distance on bottom scale

us;fﬁlcuu
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POWER CONDITION TWO

At 140 mph, the airplane commander calls for Power Condition 2 (43%" and 2400).

At 150 mph, the airplane commander calls for
flaps up easy. Flaps may be raised 5° at a time
if copilot waits for the airplane to fly out of the
tendency to settle, before raising the flaps an-

other 5°, Gear and flaps pull a total of 965 am- uP
peres and may be safely raised together, pro- FLAP 5
vided the switches are not tripped simultane- POSITION

ously.

30

When gear and flaps are full up, the airplane
y@/ commander calls for Power Condition 3 (39"
7/ and 2300) if gross weight is under 115,000 Ibs.
_ Reduce the manifold pressure with the turbo
MANIF -3 : selector dial until turbos are off, at which time
PRES copilot announces to flight engineer, “Turbos
off.” Make subsequent manifold pressure re-
ductions with the throttles.

~ REDUCE MANIFOLD PRESSURE WITH TURBO
]
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CONVERSION TABLE
OMN SHORT-CHORD

Cowt Plag Otenings

12'2° same as 3% inches
10° same as 33 inches
7%° same as 3 inches

5° same as 2%z inches

21%° same as 2% inches

0° same as 1% inches

Cowl flaps, which are 15° open as the ship
takes the runway, are closed to 7%2° by the time
the airplane leaves the ground. This setting per-
mits rapid acceleration of airspeed and should
keep all cylinder-head temperatures below 260°.

If cylinder-head temperatures rise above 260°
on takeoff, or stay above 248° after the second
power reduction, the flight engineer informs the
airplane commander. The airplane commander
can then order cowl flaps on the hot engine
opened to a maximum of 10°, (Never open cowl
flaps more than 10° in flight. Larger openings
provide little, if any, additional cooling and re-
duce cruising ranges considerably.) Or, the air-
plane commander can pull back the throttle on
the hot engine to about 25”. The throttle should
not be pulled back unless the airplane has
reached 170 mph.

RESTRICTED

WATCH YOUR CYLINDER-HEAD TEMPERATURES!

260° MAX. FOR TAKEOFF
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248° MAX. FOR CLIMB

Cowl flaps should be set at the smallest open-
ing which keeps cylinder-head temperatures be-
low the required maximum (260° for takeoff;
248° for climb; 232°-248° for cruising—continu-
ous).

232°-248° FOR CRUISING

NOTE: Rirlnsfghi and instrument take-offs, first climb to 500 feet

ubo\ﬁd H‘ln; terrain with a minimum airspeed of 160 MPH.
“I:hﬁrl, hqf_b‘ru continuing the climb, level off until reaching climbing

A\ tur
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eed (195 to 205, depending on weight) and until
" eﬁ? fall below 248°C.
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Takeody Emengencies

ENGINE FAILURE ON TAKEOFF

Just remember these points if an engine fails
on takeoff:

1. Get directional control first (balancing
power if necessary), then pick up airspeed be-
fore trying to climb.

Because of the large flap 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. Unless you balance power immediately,
the ailerons may not be effective enough to
counteract this tendency.to roll.

BALANCE POWER IF NECESSARY

45

RAISE GEAR IMMEDIATELY, RAISE FLAPS AT 150 MPH

2. Drag with gear and flaps down is exces-
sive, so raise gear immediately and bring up
flaps at 150 mph, even if gear is not all the
way up.

3. If you use turbo position No. 10, reduce

¢, power as soon as possible,
" 4. If two engines fail on takeoff, be pre-
pared to crash land straight ahead.
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RUNAWAY PROPELLER

1. Throttle back.

2. Keep rpm down by using feathering but-
ton intermittently and feather propeller com-
pletely as soon as a safe altitude is reached.

Note: Don’t confuse normal overspeeding of
the propellers up to 3150 rpm, caused by a
power surge, with a runaway propeller. The
governor normally returns 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
governor controls the propeller, if the airplane
commander is careful not to apply sudden
power to the engine. In this case, do not feather
the propeller. Just handle the throttles care-
fully and come in for a landing as soon as
possible.

RUNAWAY TURBO

1. Throttle back.
2. Change amplifier (amplifiers mounted for-
ward of navigator’s seat).

RESTRIETED

RESTRICTED

UNDER NO :ﬂ?ﬂl'l'lﬂﬂl ATTEMPY A TURN..

until you have balanced power and attained
a safe flying speed. If there is no alternative,

crash land straight ahead.
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" CLIMB AND
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CRUISING

Al
"

FOR GROSS WEIGHTS UNDER 115,000 LBS. CLIMB AT

i 4 .
I &,

N 35 L
30 40 ‘% )
MAMIFOLD R

If all cylinder head temperatures run high
during a sustained climb, hold the climbing.¢,
power setting and level off until the cy}in@ﬁ?ﬁ
head temperatures return to normal, thénistart

o adie ) A Y
climbing again. . Ko

On long-range cruising rg;&éfiﬁzls, climb at
rated power, regardless u{iﬁqe _%Ib%s weight.
Rated-power climbs ggg‘-:.llééé Eué] than climbs
at 39" and 2300, :ﬁgb;ptbﬂe%\{he cylinder-head
temperatqffs ce;ﬁ}hé i_l_'ﬁt@@fﬁtained within limits
during a[ffsu;,;?ci}réd climb,

64

195 TO 205 MPH

If when climbing at high altitudes, 39” and
2300 will not maintain a satisfactory rate of
climb, change over to rated power (43%"” and
2400).

For takeoff, intercooler flaps are full open.
For climb and cruise, open the intercooler flaps
enough to get the lowest possible carburetor air
temperature. However, if conditions are likely
to produce ice, adjust the intercooler flaps to
hold the carburetor air temperatures to be-
tween 25° and 38°C. With turbos off, inter-
cooler flaps should be completely closed.

RESTRICTED
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FOR INSTRUCTIONAL PURPOSES ONLY

700 'EAIS’ B00 GALS.

1,100 GALS.
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100 GALS.
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(olor (ode

BN N BN GALLONS OF FUEL REQGUIRED
TO CLIMB TO CHARTED ALTITUDE

IS TIME REQUIRED TO CLIMB TO
CHARTED ALTITUDE

B-29 CLIMB CONTROL CHART

CLIMB CONTROL CONDITIONS

2,400 RPM — 43.5" H. G. MAP
C.FA. —9° (253" GAP)
PILOT LAS. — 195 MPH

LONG COWL FLAPS

TOF COWL FLAPS OPEN 21.3"

POSITIVE ENGINE SEALS
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For each rpm setting, whether climbing or cruising, there is a
definite manifold pressure setting. Using more manifold pressure
leads to detonation; using less manifold pressure wastes fuel.
Form the habit of using related power settings at all times, and
control your cylinder-head temperatures with airspeed.

Before cruising, climb above your desired
altitude (500 feet above for altitudes below 10,-
000; 1,000 feet above for altitudes between
10,000 and 20,000 feet; 1500 feet above for alti-
tudes above 20,000 feet), then hold your climb-
ing power settings at zero rate of climb until
reaching 210 mph. An airspeed of 210 mph will
put the airplane on the step. Then set the prede-
termined cruising power setting, nose the air-
plane down slightly, open the cowl flaps to 10°,
and descend to desired altitude at 210 mpbh.
When reaching the desired altitude, close the
cowl flaps to 3° and use elevators to hold the
predetermined cruising airspeed. Vary power
setting slightly to maintain your altitude. After
you establish airspeed, the cowl flaps may be
opened or closed individually to maintain the

’i" 500 FT.

e

‘u D
=y DESIRED ALTITU

head temperatures within the safe limits.

The B-29 does not reach its maximum air-
speed for a given power setting unless you fly it
on the step. By setting cowl flap openings as
small as possible, by closing the intercooler
flaps as soon as turbos are off, and by flying on
the step, you should cruise at indicated air-
speeds running from 180 to 210 mph, depend-
ing on your power settings, gross weight, and
altitude. Use mixture control settings of AUTO
RICH for power settings above 35" and 2200
rpm or whenever CHT are above 232°, At 35"
and 2200 or less, use AUTO LEAN. Never, un-
der any circumstances, set the mixture on
MANUAL LEAN-—the position between IDLE
CUT-OFF and AUTO LEAN.

"l-hl.....

m‘h

KNOW HOW TO USE YOUR CRUISE CONTROL CHART J

Ao Wh,
s |"|\'_j"

o fly your B-29 efficiently, use the power settings
indicated in this cruise control chart. Check your
flight engineer frequently to make sure he knows

how to use it and does use it.
RESTRICTED
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JPPOWER CORRECTION FOR COWL FLAPS
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S | L—-ﬁ s A Radar Dome
4 POWER CORRECTION FOR GROSS WEIGHT Retracted Extended
Decreased Speed 6 m.p.h. 10 m.p.h.
B-29 CRUISE CONTROL CHART based on test data obtained to 10-22-43 Decreased Range 57, 9%,

gm‘"ﬁk: It is desired to fly at an ind. alt. of

15,000 ft.—the temp. is —20°C (Point O) ind. a. s,
is to be 195 m.p.h. (Point A) cowl flap setting is 10°
(Point D) gross wt. of airplane is 110,000 lbs. (Point
E) speed will then be 238 m.p.h. (Point A) power
settings required for this condition will be 2100 r.p.m.

and 31.5" hg. (Point C) Point C being almost on curve
No. 5 transfer it to corresponding position relative
to curve 5 (Point G) fuel consumption is to be 460
gal/hr in auto rich and 415 gal/hr in auto lean
(Point H) engine h.p. is shown to be 1340 per en-
gine (Point J)

[ ]
WM DO NOT USE DATA IN THE LIGHT BLUE AREA FOR LONG RANGE CRUISING

Chart based on 90,000 lbs. gross weight
and 6° cowl flap setting

For max. range use V, for lbs. gr. wt..

80,000~ 90,000
90,000-100,000
100,000-110,000
110,000-120,000
120,000-130,000

180-185
185-190
190-195
195-200
200-205

a3ldlvls3y



RESTRICTED

Harximam Endarnance

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

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 indicated airspeed (IAS). 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.

You can obtain maximum endurance by trim-
ming the airplane for the best speed (slightly
nose-down) and dropping below the normal
cruising power by reducing the rpm and hold-

ing the manifold pressure to 28” (plus or minus
2"). Hold 1400 rpm as the absolute minimum.
The main reason for using a minimum of 1400
rpm is to avoid losing current from the gener-
ators on the engines when flying at low rpm.

TRIM AIRPLANE SLIGHTLY NOSE-DOWN

THarximeam fm

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

Maximum range is flown at the speed and
altitude that give the greatest mileage from
each gallon of gasoline consumed. This is a
higher speed than that for maximum endur-
ance. Adding a little more power to the mini-

o

qk*:.-'

this range is about 15 mph, indicated, above
the minimum power speed. Going above this
speed, the airplane gets fewer miles per gallon
of gasoline. Actually, it works out so that there
is a fairly wide speed band within which you
can obtain maximum miles per gallon. This
speed band is normally at least 15 mph, indi-
cated, wide in terms of IAS.

If you fly the airplane within this speed band,
you obtain maximum range. The lower portion

mum power needed to stay in the air (which¢{%" of this band is difficult to use in formation, and

also increases fuel flow) produces a fau-ly ,lﬁf%gb
increase in speed and therefore an inc in
miles traveled for each gallon of (f<uﬂ1 fised. As
you increase the power fu ahd further,
both the speed and the ﬂeﬁé&hs yption in-
crease. There is one r géfﬁf eds in this
process, however, wh L]Q\e‘*w speed has in-
creased the mustf;#}'ﬂfe the rate of using gas-
oline has nFﬁ. ;ﬁﬁeésedﬁg much. The middle of

there is no reason to fly at a low speed when a
higher one carries the airplane just as far and
does it in a shorter time. A headwind decreases
the range by its mph value for every hour the
airplane flies. You obtain a greater range when
flying at the higher end of the speed band in a
headwind. For this reason, it is best to cruise at
the upper 5-mph portion of this band. The
weight of the airplane materially affects the

RESTRICTED



RESTRICTED

speed, but altitude has no effect upon the indi- formation, to stay within the economical speed
cated speed at which you obtain maximum band.
range. Maximum range, like maximum endurance,
is obtained at low altitudes. However, if you
INDICATED SPEED AT WHICH MAXIMUM operateat powerson a0 rpmoand 59" dn ATUITO
RANGE IS OBTAINED WITH HEADWINDS WA, fow.lamm) M ther demired speedl. S
there is no gain in range by flying at a lower
altitude. The range loss at high altitudes is
GROSS WEIGHT MMICATED caused almost entirely by the rich mixtures
BRSPEER required at high powers and the larger cowl
flap openings needed to cool the engines at high

Sl i altitudes. In general, there is no loss in range
D 000 =96 000 £8 ' up to 15,000 feet and the range losses at higher

altitudes occur almost entirely when flying at

the highest weights. You ean avoid them, to a

AT— considerable extent, by flying at low altitudes
s =vAE until fuel has been used and a moderate weight
' ' “ has been obtained and then climbing to a higher

altitude.

To obtain maximum range it is necessary to
control the airplane’s drag and weight. For each
6 1bs. added to the empty weight of the airplane,
it is necessary to add one gallon of fuel to get
the same range. This increases the gross weight
195200 mph 12 lbs. Every degree of cowl flap opening used
above that required to cool the engines in-
creases the fuel used by at least 15 gallons per
hour. The airplane is clean and added drag
200205 mph affects it considerably. Everything added to the
outside of the airplane, whether it is stream-
lined or not, adds drag and decreases the range
When flying for maximum range, hold the and maximum speed.

190195 mph

100,000 —110,000 LBS.

110,000 — 120,000 LBS.

speed within one of these speed bands. Obtain If you have difficulty keeping up with the
the power by adjusting the rpm while holding others, it is probably because of extra drag or
the manifold pressure to 35" (plus or minus 2”) extra weight. Do not have one of the airplanes
in AUTO LEAN, at 2200 rpm (and below). which takes more power and gas.

When in formation, the formation leader should To extend the maximum range, make de-
hold the speed at the bottom of the band in | scents with the recommended long-range cruis-

order to allow the other airplanes, which will-§,> ing speeds and the lowest recommended power
have to make some changes in speed to l@/gp’ setting at the end of a long-range flight.

<
KEEP YOUR AIRPLANE CLEAN AND LIGHT.
Y e
KEEP 'r{qgg,}-tbmt“unps AS NEARLY CLOSED AS POSSIBLE AND

uFu
AN

ugﬁ__._ﬁii'qﬂ.uu IF ENGINE POWERS PERMIT.

b oy

. 1*’5..}'&'_5'-" A
{s'€gf RECOMMENDED AIRPLANE SPEEDS AND ENGINE POWERS.

AR
5
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[ ———————————— ENGINE REVOLUTIONS PER MINUTE

MINIMUM RPM
FOR LONG
RANGE CRUISING
2100 (TO AVOID TURBO
SURGE & CLOSED
WASTE GATE)
2000 ' l'
1
:
1900 i 30,000 FEET
]
|
1800 Y 25,000
i
1700 15,000 *
2312° €
P}
1
(]
1500 o'l
1400 Y
- | T L L1
] AUTO LEAN
1300 | |

30 32 34 36 38 40 42 a4 46 48

18

SEA LEVEL TO 30.000 FEET—100/130 FUEL
B-29 ENGINE OPERATING LIMITS CHART

Sy
3
R
B
2
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Even with its large size and weight, the B-29
has just about the same flying yualities as
smaller aircraft. Large aircraft are usually
slower in responding to the pilot’s controls be-
cause of their larger inertia. The control forces
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 controls are as good

and in many ways better than those of many P

small aireraft.

ELEVATORS

The elevator control is almost ﬁxact\lﬁehke
that on the B-17. The size of '&@e.hm;&g&ntal tail
is exactly the same excg at the B-29 ele-
vators have a little mg!% m:‘e and the nose
of the tail airfeil n mﬁtumed up so that
the tail does né»t stﬁ’l whidn making a power-on

nstnLﬁﬁﬁn

RESTRICTED

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-control the airplane when flying with
the trim tab. Overloading of the tail surfaces
and other portions of the airplane may occur.
Also, avoid diving in rough air.

RUDDER

ELEVATOR g pvATOR TRIM TAB
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AILERON

AILERONS

The ailerons are large and can move the larg-
est possible amount (18° up or down), so that
the pilot has good control. The control wheel
travel is greater than that now on the B-17. This
extra control is valuable if an engine fails just
after takeoff; or when, for some reason, fuel is
used on one side of the airplane 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 the
stalling speed, the amount of aileron 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

AILERON TRIM TAB

airfoil contour is such that the part covered by
the ailerons has a hollow on top and is full on
the bottom. If the control cables are cut during
combat, the ailerons would ordinarily trim
down because of this shape. To avoid this, the
trim tabs are rigged down 1 inch at the trailing
edge to trim the ailerons more nearly neutral
if a cable is cut or broken.

RUDDER

The rudder gives the maximum possible con-
trol and stability, yet it can 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 a 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

|.-"'....- . W .II 5
|" I.."' - %
| £ 30 T
fyie =

MAMNIFOL

RETARD ruw
ERA ER

PRACTICE STALLING AT.¢
NOT MORE THAN 15" H%f},“
by

II.
o 1 3
i | N
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<ALTITUDE AND FLIGHT PATH OF A B-29 IN A STALL
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not tell you what the rudder is doing to the air-
plane. In landing approach conditions, it is pos-
sible to get an appreciable amount of skid with
slight effort. Remember, it takes a certain
amount of time to skid a large airplane and also
to stop the skid.

When you trim the rudder, trim it to obtain
equal pedal pressures.

STABILITY

The longitudinal stability of the B-29 is nor-
mal for all conditions. For good flying charac-
teristics, however, the center of gravity (CG)

RESTRICTED

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 occurs at climbing power. Going
aft of this limit makes the airplane difficult to
fly and decreases the safety of the airplane.
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 abso-
lute minimum for the mission to be performed.
Use a weight-and-balance slide rule before and

during every flight.

Stalls

The stall characteristics of the B-29 airplane
are entirely normal. In practice, stall the air-
plane at not more than 15” Hg, As it approaches
the stall, a noticeable lightening of the elevator
loads occurs. It is necessary to move the con-
trols an appreciable amount to get a response
from the airplane. There is rudder and elevator
control during the actual stall, but no aileron
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 con-
trolled. Power reduces the stalling speed but,
in general, has no great effect upon the stall.

>y

R
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RECOVERY— APPLY PE%E;*I&EEE

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. On 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 at the stall
without first dropping the nose. In most air-
craft, it is possible to obtain a high rate of de-
scent by applying power during the power-off
stall without dropping the nose. Avoid these
tonditions in the B-29.

RESUME FLIGHT
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POWER-OFF STALLING SPEEDS

GROSS WEIGHT

INDICATED

STALLING

SPEEDS

FLAPS UP

FLAPS 25°

FLAPS FULL

140,000 POUNDS
130,000
120,000

110,000
100,000
90,000
80,000
70,000

145 mph
140
135
129
123
117
110
103

131 mph
125
121
115
110
104
98
92

119 mph
114
110
105
100
95
89
84

WARNING: DO NOT STALL THE AIRPLANE WITH THE COWL FLAPS OPEN MORE THAN 10°

Tarnd

In spite of its size and weight, the B-29 has

good maneuverability. It controls easily and

turns easily:

STEEP TURN . . FULL NEEDLE . .. 25 to 30°

74

SHALLOW TURN . . "o NEEDLE . . . 12 to 15°

RESTRICTED



Dives

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

2
&
PN o

ol

It isred-lined at ... .. . 300 mph, indicated.

This speed is sufficiently above the level-
flight, top speed of the airplane to cover most
diving needs,

RESTRICTED

It is red lined at 300 MPH indicated

At high altitudes, you experience compress-
ibility effects such as buffeting of wings and tail,
extremely large elevator trim changes, and con-
trol ineffectiveness. For this reason, when flying
at high altitude, reduce the red-line speed in
accordance with the “altitude-in-thousands—
maximum airspeed” table mounted beside the
airspeed indicator.

Dead-Engine (haracteniotics

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 to the extent of a

180° full needle-width turn, maintain a spee%
at least 20 to 25 mph, indicated, greater Ehéfuf

the power-off stalling speed of the aw
To avoid trouble, never turn into a gehd“‘ehgme
at less than 150 mph, indicated. ff\-r* ¥ e

If two engines on the same'side areiout, the
airplane has a tendency ﬁ':s‘\rdﬂ and yaw. To
keep lateral trim, ap 1y, aﬂerqn* the airplane
then crabs, neqm;ta ' thgu‘.:se of rudder. It is
possible to ﬂyIWIﬁ; t{l.ru dead engines with good
control at Im? wmghta at speeds down to 150

RESTRICTED

150 MPH
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mph. However, at slower speeds full rudder is

necessary to control the crab. In general, al-

ways stay at least 10 mph, indicated, above the

power-off stalling speed. ]E?EEp the drag of the At 100,000 Ibs. lgrnli weight

airplane as small as possible. At 100,000 lbs.

gross weight it is just possible to maintain level

flight on two engines with two propellers fea- level flight on two engines

It:lhnal:ﬁ\au:l aﬂd with th[f landing gear down and with two propellers feathered
aps in the approach position. a
At 130,000 1b. a similar condition exists with and the landing gear and flaps

three engines and one feathered. in approach pﬂlil’iflﬁlg—;- ‘:

— -

it is just possible to maintain

At 130,000 Ibs., a similar
condition exists with
three engines and one feathered
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RESTRICTED MANEUVERS

The following maneuvers are prohibited:

LOOP SPIN IMMELMANN :

INVERTED FLIGHT f—
noum VERTICAL BANK

DIVE (in excess of red-line speed for the altitude).

Don't fly the airplane with the
center of gravity (CG) behind 34%
of the mean aerodynamic chord
(Hf&i%t any time, and don't fly

ﬂw,ﬁ}fh it ahead of 24% except at low
§ gross weights (120,000 |bs.).
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1. NOTIFY CREW — PREPARE FOR LANDING

The before-landing check starts on aircraft
returning from a mission about 8 to 10 minutes
before landing. For transition missions, take-
offs can be spaced 10 minutes apart so that the
airplane will not have to leave the traffic pat-
tern. The airplane commander announces,
“Prepare for landing.” Copilot repeats the com-

78

mand over the interphone, at which time the
tail gunner starts the putt-putt. Crew members
acknowledge in the following order: Bombard-
ier, navigator, flight engineer, radio operator,
top gunner, left gunner, right gunner, and tail
gunner.

2. RADIO CALL COMPLETED

The airplane commander calls the tower for
landing information.

RESTRICTED
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J. ALTIMETERS SET

Airplane commander and copilot set their
altimeters to the altimeter setting given by the
tower,

4. TRAILING ANTENNA IN
9. AUTOPILOT OFF
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URRET WARNING
O WOT LA L L
L GHTS ON

PRON Grken contRoL
: et T

ot 3

T

6. TURRETS STOWED
7. HYDRAULIC PRESSURE 0K

The copilot meters the brake pedals until the
pressure falls below 800 psi and checks to see
that pressure returns to 1000 psi. Any differ-
ence in final pressure should be reported to the
flight engineer, as copilot asks him to check
emergency hydraulic pressure.

8. PUTT-PUTT ON THE LINE

The copilot checks with the tail gunner to
make sure that the putt-putt is on the line.

9. PROPELLERS 2400 RPM

The copilot adjusts propellers to 2400 rpm
before airplane commander reduces power.

F.M;

TURBOD B
o HELECT
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10. LANDING GEAR DOWN
AND LIGHTS ON

The copilot, on command of the airplane com-
mander, lowers the landing gear. The side gun-
ners check the main gear and announce in
order, “Left gear down and locked,” and, “Right
gear down and locked.” The copilot checks the
nosewheel through the observation window in
the floor of the cockpit and checks the landing
gear warning lights on his instrument panel. Co-
pilot announces, “Nosewheel down and locked.”

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

The visual check by the gunners and the
copilot is most important. The red warning light
and the green down and locked lights (and the
landing gear warning horn, on early models)
all operate from the gear-motor limit switches.
Remember this—the lights and the horn are not
position indicators. They mean only that the
limit switches have stopped the operation of the
gear motors. If the switches open the circuits
too soon, the gear is only partly down and
warning of this danger can come only from the
visual check. The gear supports the weight of
the airplane if the retracting screw is not more
than 4 inches from the full-down position (the
screw itself retracts as the gear lowers). The
gear is not designed to support the airplane if .
the screw is extended more than 4 inct ok

UNSAFE A\
TO LAND

,lﬁh{pme GEAR

-'{
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11. FLIGHT ENGINEER'S REPORT

The flight engineer gives the weight and cen-
ter of gravity (CG) figures to the copilot.

82

12. STALL SPEED

The copilot finds the stalling speed based on
the weight by referring to the table mounted
on his instrument panel and informs the air-
plane commander,

RESTRICTED
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13. WING FLAPS

At the airplane commander’s command, the
copilot extends the wing flaps 25° just before
turning into the base leg. Later, on the final ap-
proach and at the airplane commander’s com-
mand, he extends full flaps, at which point the
airplane commander retrims the elevators. The
side gunners check position of flaps and inform
the copilot over the interphone.

uP
Fi P 15
PDS QUH

30

0

UP
FLAP 15

POSITION
i
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30
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W

:?}-Eff“’
1. mns ON NO. 8

fﬁxﬂpIaqg commander calls for turbos on base
qpﬂnt announces, “Turbos on,” to flight
3:\ "Engﬁleer and turns selector dial to 8.
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Landing Procedure

Don’t put down full flaps until you are lined Long approaches are not necessary, even
up with runway and sure of making the field. when landing on narrow runways, but the base
Go-arounds are difficult only when full flaps leg is normally placed farther out than for a
are down. After putting down full flaps, main- B-17 or a B-24.
tain an airspeed of 30 mph, indicated, above the
power-off stalling speed. Don’t chop the power
at any point on the approach.

NTER PATTERN Hﬁﬂ-ﬂ AT "B"

180 MPH, 1500 FT.

ENTER PATTERN HERE OR AT “A~
180 MPH, 1500 FT.

2400 RPM
GEAR DOWN

i € 30 MPH ABOVE STALLING SPEED

3 NILES:
ﬁ FULL FLAPS
150-160 MPH
1000 FT.
-
41160 MPH, 1500 FT. 2,
(5 1, -
r "-.E,_._." ‘,?
. PS DOWN 25° e ‘-

"-._.-re *
3

150-160 MPH, 1500 FT.

P

h,

1:;-‘"-:-

s, i
L

AT
A
-

| w %+
\ wr&. 150 MPH, TURBOS ON NO. ‘_‘&
T M
x “‘
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CROSSWIND LANDINGS

Although there is good aileron, rudder, and
elevator control throughout the landing ap-
proach, remember that the B-29, because of its
weight and size, is slow to respond to control
movements. When making a crosswind landing,
lower the wing on the upwind side and then
raise it just before the wheels touch by apply-
ing a little throttle to the outboard engine ¢
the low side. Make fairly long approaches/on
crosswind landings to give ample time to fna
drift corrections.

— .

. , Mo S s e By - o
LANDING ROLL . s U N

Don’t use your brakes more than necessary
after the wheels toueh the ground. On a long
runway, let the airplane roll until it loses speed.
Lower the nose gently at 90 mph, and when
nearing end of runway, apply brakes evenly
and smoothly. Toward the end of the landing
roll, the copilot sets the turbo selector to 0, sets
high rpm, and sets throttles at 700 rpm for

RESTRICTED
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2
Fois

1. HYDRAULIC PRESSURE

Copilot checks normal pressure gage for read-
ing between 800 and 1000 psi.

2. TURBOS OFF
3. PROPELLERS IN HIGH RPM

86 RESTRICTED
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4. WING FLAPS UP

At the airplane commander’s command, near
the end of the landing roll, copilot raises flaps
(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.

3. PARKING BRAKES SET
6. BOMB BAY DOORS OPEN

Copilot calls for bomb bay doors open. Copilot
says on interphone, “Open bomb bay doors.”
Flight engineer sets throttle on coolest engine .
to 1400 rpm. The radio operator and one of the ¢ }
gunners check through the pressure duumig&f
report to pilot that doors are open. th!q:}gngl—
neer then returns throttle to 700 rpma‘and turns
all generators off. (Generator ;focédul;e un-

necessary with Enap-ﬂpenmgxbgﬂb baﬁf‘ doors. )
1. MAGNETOS umtm

The flight |EHEH‘EEEI' Qh’ECkS all magnetos at
2000 rpm. "

RES 'r_‘ﬁm'.* TED 87
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8. ENGINES CUT

The airplane commander gives the order,
“Cut engines,” to the flight engineer, who cuts
all engines simultaneously, using the following
procedure:

a. Runs engines at 700 rpm until cylinder-
head temperatures drop (190°C, if possible).
While engines are cooling at 700 rpm, flight
engineer flips master ignition switch to the
OFF position momentarily to see that all mag-
netos are grounded out.

b. Increases throttle settings to 1200 rpm
and runs each engine for at least 30 seconds
at this speed.

¢. Moves the mixture controls to IDLE CUT-
OFF.

d. Cut switches after propellers stop turning.

e. Orders tail gunner to stop putt-putt.

9. RADIOS OFF

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

10. CONTROLS LOCKED

11. WHEEL CHOCKS IN PLACE—BRAKES OFF

RESTRICTED
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12. FORMS 1 AND 1A ACCOMPLISHED

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

13. CREW INSPECTION

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

'\
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UP
FLAP |5
POSITION

Cm—

30

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 con-
tinue on the same approach angle until a safe
flying speed is reached. Then raise the gear as
soon as you are sure that the runway will not
be touched, and ease the nose of the airplane
up. Raising the flaps all in one movement to
25° is important. Don’t wait for a safe flying
speed—with the flaps 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 throttle gradually as needed.

3. Raise flaps to 25°.

4. Set full high rpm.

5. Don’t try to climb until reaching a safe
flying speed.

6. Raise gear when safely clear of the
ground.

7. Proceed as in a normal takeoff.

8. If needed, apply emergency power by ad-
vancing the turbo selector knob to No. 10.

RESTRICTED
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Don't fall for the belief, common among less
experienced fliers, that “night flying is no dif-
ferent from day flying.” Night flying is differ-
ent from day flying. Your vision at night is
different because you are using a different part
of your eye (see Physiology in Flight and AAF
Memorandum 25-3). Unless lights are prop-
erly grouped (as on runways) or easily identi-
fiable (horizons, large cities, towns, ete.), your
visual references are diminished considerably.
Finally, when visibility is reduced and you
have no clearly defined horizon, night flying
is instrument flying.

ILLUSIONS IN NIGHT FLYING

Night flying can be much more confusing
than simple instrument flight through clouds.
Probably many of the accidents and fatalities
that occur in night flying result from the fact
that pilots rely too much on their vision and
other senses rather than upon instruments,

(See T.O. 30-100A-1.) f%ﬁ“

The inexperienced pilot is cnntinual]g,ﬁﬁc-
ing for some light on the ground bﬁaﬁlﬂﬁl he
can orient himself. Unless he isflying near a
large city where there are en Jigh
make a good pattern, this- ”fréc‘l\?c%xﬁfa trying to
orient himself in relﬂtiﬁqf:"' the\:ferrain is ex-
tremely hazaigluysﬂgg&fn ~éxperienced pilots

can tell hnw["tthef;:hﬁvgtdnlstaken a star for a
light benea%!;\f‘\?hé%m, of how they thought lights
r‘_‘..--2'1 14“-.
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were moving past when actually their airplane
was turning about the lights.

The reason for the particular confusion in
night flying is that a pilot’s eyes may deceive
him. He does not have any definite horizon to
use as a plane of orientation; he has only
isolated points of light. His sensations may tell
him that these light-points are in a certain
position in relation to the airplane, when in
fact they are in a completely different relation.
As a result, when the airplane does not react
as he expects it to, he becomes completely con-
fused. In addition, the inexperienced pilot
usually forgets his instruments and is so busy
looking around that he glances at the instru-
ment panel only after he has become confused
and is already in a bad situation.

The only solution for this is to watch the in-
strument panel, with only occasional glances
out at the visual reference points. In night fly-

~ing, use instruments as your major reference,
“scattered lights as a secondary reference.

TIPS ON NIGHT VISION

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

Turn out all unnecessary cockpit lights, dim
instrument panel lights.

Read instruments, maps, charts rapidly; then
look away.
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NIGHT VISION PRECAUTIONS

Be sure that goggles, side windows, and wind
screens are kept scrupulously clean. Scattered
light on unclean surfaces reduces the contrast
between faint lights and their background, (3%

Be sure that all fluorescent llg‘h‘tS{:;ﬁ'ﬂlD;g
lights, navigation lights, passing ligl;::ﬁfjj:""ﬁckpit
light and individual instrumenitg;._%l{ih}it:s are in
operating order. LN

Be sure that you, the cp;:ii_-l:;iﬁ'and:ﬁhht engi-
neer have individual ﬂgshhghta; ¥

Check radio operation and set proper fre-
quencies. Y:E}uﬁqéﬁd“"},ﬁgi‘wradiﬂ, especially at
night. g

92

Know your field layout, the proper relation-
ship of taxi strips to runways, etc. It is easy to
become confused at night.

TAKEOFF

On all night takeoffs climb to 500 feet above
the terrain before levelling off to build up air-
speed.

Obtain clearance from the tower before taxi-
ing to the runway. Line up in the center of the
runway and select a distant light as a refer-
ence point.

If visibility is poor and no horizon is visible,
prepare to take off on instruments.

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

Top and side gunners should warn you if you
are turning into the path of other aircraft.

RESTRICTED



NIGHT LANDINGS

1. Fly compass headings on the different legs
of the traffic pattern.

2. To line up properly with the runway and
avoid overshooting or undershooting, begin a
medium turn on the final approach when the
runway lights seem to separate. On the down-

RESTRICTED

vents stalling out high. Carry power until you
are sure of making contact with the ground.
Avoid cutting power too high or too soon.

7. Check generators and batteries for proper
operation. They carry a heavier load at night.

8. Check putt-putt for operation in possible
emergency. It should be on for all takeoffs and
landings.

= WiNp

TURN INTO APPROACH FROM BASE LEG WHEN RUNWAY LIGHTS SEPARATE INTO TWO ROWS

wind and base legs, the runway lights seem to
be in a single row. As the airplane comes
nearer to the runway on the base leg, the lights
begin to separate into two rows. This is the time
to start the turn onto the approach.

3. Avoid a low approach at night. Maintain
constant glide, constant airspeed, constant rate
of descent by making slight changes in power
and attitude.

4. Don't turn on landing lights while too
high; they become effective at 500 feet.

5. Don't try to sight down the landing h@
beam. Use the whole lighted area ahaafﬂé\hnd
below for reference. Don’t rely o ltl:-. landing
lights alone; use runway hghgs«“{a‘:g, 5ecnndar:,r
reference. Wing lights alune ‘u{hf indiice you
to level off for landing toi Rxmiuay lights
alone may cause Fﬂll levg} off too high,
especially if thgrgﬁ‘: \4ze mﬁﬂvust over the field.

6. If yuu”arﬂ*“‘xﬁcertah of your final ap-
proach, r::ar{‘y 4 littlé more power. This pre-

HEEL&ICTED

TAXIING PRECAUTIONS

1. When taxiing use the landing lights alter-
nately as needed. This reduces the load on the
electrical system imposed by both lights. Also,
continuous gound operation of the lights
burns them out quickly. However, don’t hesi-
tate 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
fparked aircraft, see that members of the

ground crew walk ahead of each wing and
direct taxiing by means of light signals,

9. 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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Skillful flying in large formations requires
the airplane commander to be alert at the con-
trols at all times. To foresee and anticipate each
movement of the formation calls for teamwork.
Smooth operation of the flight controls is im-
portant. Each member’s motion in the team de-
pends on the changing speeds of the others in
the formation ahead. Overcome the tendency
to over-run or fall behind by anticipating the
action of your airplane and the others in the
formation.

For increasing speed there are two methods
at the airplane commander’s disposal: First, to
increase the power; second, to dive the airplane
slightly. For decreasing the speed, reduce the

TO GAIN SPEED, INCREASE THROTTLE...

..,pg@ﬁh SLIGHTLY.
“"‘*.»_x w, ,',J}h

i"'\.l

power or climb the airplane. Never use the
cowl flaps, wing flaps, or landing gear to in-
crease the drag for slowing down.

In some cases, it is necessary to increase
power. In formation flying, the lead plane must
set up the eruising conditions according to the
operating charts. The bottom end of the long-
range speed band, explained under long-range
flying, is the correct place for the lead plane.
The wing planes should set their rpm from 100
to 200 higher than the lead plane at manifold
pressures recommended for these rpm and then
reduce the manifold pressures with the boost
control to get the desired speed. In high altitude
formations, reductions in turbo boost are lim-
ited by the amount of boost required for cabin
pressure. Set the boost and the inboard throt-
tles to give the desired power, then use the
outboard throttles to stay in formation. The
mixture control should be set the same for all
airplanes and it should be the setting recom-
mended for the power setting of the lead air-
plane except when the lead plane is using 2200
rpm or more; then it should be AUTO RICH.

The response of the airplane to changes in
power varies considerably with different load-
ings and different altitudes. Supposing a forma-
tion of B-29's, average weight of 105,000 Ilbs.,

RESTRICTED



is cruising for a long range at 25,000 feet alti-
tude, and after a maneuver, one airplane finds
itself 100 yards behind its assigned position. In
order to catch up, the airplane commander may
apply rated power. The total time for him to
gain 100 yards and get back into position is 35
seconds. Under similar conditions, he is able to
repeat the same maneuver at 5000 feet in 25
seconds. The reason for the difference in time
is that there is more power available for
accelerating at low altitudes than at high alti-
tudes since less of the available power is re-
quired to cruise at low altitudes than at high
altitudes. When flying with 130,000 1bs. at 25,000
feet, it is difficult to accelerate the airplane
rapidly.

Changes in altitude are helpful in changing
the speed only when the change is needed
momentarily. For instance, if a large formation

RESTRICTED

makes a turn where inside planes must slow
down and the outside planes must speed up, the
outside planes can gain speed by diving slightly
and the inside planes can lose speed by climbing
slightly. Coming out of the turn, the outside
plane may still have too much speed and that
can be eliminated by climbing a little more.
However, the wing planes are not able to get
back to their former level until a turn is made
in the opposite direction. Such a procedure may
not always work; but it should be used, if at all
possible, for such maneuvers as flak evasion.
It is believed that this procedure provides bet-
ter fuel consumption. A gain or loss in altitude
of 100 feet momentarily drops or picks up speed

from 3 to 5 mph, indicated. Of course, such

altitude changes can be only used in large or
reasonably open formations.

Formation Scgnals

ASSUME NORMAL FORMATION

"\-.

'-?;\,f,w:"':

&

q*'i‘-:

L5]‘#“. Rock the wings. A slow, repeated rocking mo-

tion of the airplane around its longitudinal axis.
Wing movement to be slower and of greater
amplitude than in “Flutter Ailerons.”

MEANING: Assume normal formation. From any other

formation, go into normal closed-up formation.

- i :'!I' =
RESTRICTED
‘HE‘.'_& -]
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OPEN UP FORMATION

N

SIGNAL: Fishtail or yaw. By rudder control, cause the
airplane to move alternately and repeatedly
right and left.

MEANING: Open up formation. Where applicable, this sig-
nal may be used to order a search formation.

ATTENTION

SIGNAL: Flutter ailerons. Repeated and comparatively
rapid movements of the ailerons.

Mﬂﬂlﬂﬂ;gﬁaénﬁnn. This signal is used on the ground
“,»”and in the air to attract the attention of all
pilots. Airplane commanders should stand by
for radio messages or further messages. When
on the ground in proper position to take off, the

signal means “Ready to take off.”
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CHANGE FORMATION -

- ”

SIGNAL: Dip right or left wing.

MEANING: Change formation. (a) From any formation
other than echelon, go into echelon of flights
to the right or left. (b) If in echelon of flights,
right or left, go into echelon of individual air-
planes to the same side. (¢) If in echelon of in-
dividual airplanes, go into echelon of flights on
the same side if the wing is dipped to the side
on which the aircraft are echeloned. (d) If in
echelon of flights or individual airplanes and
wing is dipped on side away from echelonment,
form same echelon to the opposite side.

'w--N--w'd'

PREPARE TO LAND SIGNAL: Series of small dives or zooms.

MEAHIH?;{‘;P:!:SﬁarE to land. This signal is an order to each
“‘i}‘%irplane commander in the formation to take
the necessary steps preparatory to landing. In
the absence of additional signals, land in the
normal landing formation of the unit. Any
change in the landing formation is given by

radio or Aldis lamp.

1t i : -
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PROPELLER FEATHERING

Think twice before you feather a propeller under emergency
conditions, such as engine failure on takeoff or landing. Feather a
propeller only when you are sure that the engine is creating a drag.

Remember, even an idling engine delivers some thrust at relatively low
speeds. On take-off it may be delivering just enough to mean the
difference between crash landing and going around. Even if a crash
landing is inevitable, do not feather propellers. Balance the power

and land straight ahead.

The B-29 propeller feathering system uses
engine oil pumped by an electric motor into
the propeller dome. If the damaged engine
loses oil to the extent that there is a drgp in
oil pressure, a 3-gallon oil reservoir installed on
later B-29’s supplies enough oil for feathering
and unfeathering once. (An airplane that has
this reservoir is easily identified by the fact
that the feathering pump is directly beneath the
main oil tank.) Under normal flight conditions,
feather the propeller at the first visual signs
that an engine is losing all of its oil.

Remember, when engine oil is lost, the pro- ,{j}}

peller governor ceases to function and cequitﬁr:j
gal force automatically moves the b stinto
low pitch. The propeller then windmills in low
pitch and the speed at which it ‘J;o{atés depends
on the altitude and the airsg@. > A2

As an example, if ynu:&;g?ﬂbeggtﬁig on three
engines at 25,000 feet“& 2\3,&3"“1‘nph, true air-
speed, and the d ,,:iﬁygﬁm\%rnpeﬂer is wind-
milling in}ew,@g@: it is'turning approximately
4000 rpnﬂkﬂ(%bﬁ)a&mﬁpanying chart for vari-
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RP

ENGIN

160
INDICATED AIRSPEED-MPH

APPROXIMATE PROPELLER WINDMILLING SPEED

ances caused by altitude and airspeed.) Since
high windmilling speeds can cause centrifugal
explosion of the propeller or destruction of the
engine, a combination of reduction in power
and altitude is necessary. When you reach a
lower altitude, you can resume cruising speed
for safe flight back to the base without undue
fear that the windmilling propeller will exceed
the normal rpm limits.
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1. Close throttle.

2. Push feathering button and tell flight en-
gineer to prepare for feathering. (Don’t hold
button down. It pops out when the propeller is
fully feathered.)

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

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

5. Cowl flaps and oil cooler shutters closed.

6. Ignition off when propeller stops turning

7. Re-trim airplane for balance and power.

-_i,l';
f- -

LT

A P
I__:.-'\-.-\.:_-\_,‘. - |
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1. Propeller—low rpm. Prop switch in low
rpm until limit light lights. ;

2. Push feathering button and hold until pro-
peller reaches 800 rpm and not more than
1000 rpm.

3. Ignition “ON.”

4. Fuel valve and fuel boost on—mixture
AUTO RICH.

9. Warm to 150°C at 1200 rpm, then advance
rpm and throttle.

7z MU SR
RPM 2 | WARM ENGINE TO 150°C AT 1200 RPM

HUNDREDE

2P Conrag,
' YHEN ADVANCE RPM AND THROTTLE
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EMERGENCIES

Emengency Flap Oeration

A portable emergency motor in the bomb bay permits the emergency
lowering of the flaps or the emergency operation of the bomb bay doors.
It is normally stowed in position to operate the flaps and must be moved

to another position to operate the bomb bay doors.

‘ If the normal flap system fails and it is im-
possible to operate the flaps by operating the
normal flap switch, follow the emergency pro-

cedures given on the next page: .
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TO LOWER FLAPS:

1. Place the flap switch neutral.

2. The landing gear transfer switch and the
bus selector switch should be in NORMAL.

3. Put switch on top of emergency motor
down. Motor is normally stowed in flap socket
in center wing section and plugged into the
emergency bus.

4. Lower flaps by placing the landing gear
transfer switch (airplane commander’s aisle
stand), or the bus selector switch (battery
solenoid shield) in the EMERGENCY position.
If the bus selector switch is used, the putt-putt
must be on the line and the tail gunner oper-
ating the bus selector switch must return the
switch to NORMAL as soon as informed by the
blister gunners that the flaps are down as
desired. To be safe in case of the necessity of a
go-around, don’t lower the flaps more than 30°

5. As a last resort, put the normal flap switch
down with the landing gear transfer switch on
NORMAL. Then put the bus selector switch
on EMERGENCY. The switch on top of the
emergency motor must be in the same corres-
ponding position as the normal flap switch, or
the normal and emergency motors will work
against each other.

THE REVERSE PROCEDURE is used to

raise the flaps.

Warning

Do not run the motor beyond the upper and
lower flap limits. This burns out the motor, as
it has no limit switch. For emergency flap opera-
tion, don’t depend on the hand crank stowed
forward of the rear entrance door. This crank
is for starting the engines and does not fit the

flap socket.
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1. Make sure all operating generators and
the putt-putt are turned on. It is erroneously
believed that some generators should be turned
off in the air. This is a fallacy and a dangerous
practice.

2. Check fuse in airplane commander’s aisle
stand. If this fuse is burned out, both the nor-
mal gear switch and the landing gear transfer
switch are inoperative. Replace fuse and try
normal gear switch again. If fuse burns out
again, return gear switch to NEUTRAL, replace
fuse and continue with emergency procedures
as follows:

RESTRICTED
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a. Move landing gear transfer switch to
EMERGENCY. Make sure that the bus selector
switch is in the NORMAL position.

b. Pull the emergency landing gear door
release handle and hold until doors are fully
open. If doors do not open when handle is
pulled, emergency gear motors will in some
cases drive the gear through the doors, pro-
vided the release handle is held out during
operation of emergency motors.

CAUTION: If more than one gear is defective,
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operate only ONE emergency gear switch at a
time. After gear is down and locked, do not
operate the emergency motor. There are no
limit switches in the emergency system.

3. Operate the emergency gear switch con-
trolling the defective gear. If solenoid fails to
close when using emergency gear switch, throw
a jumper across the solenoid or close it manu-
ally. If defective gear does not move within
ten seconds, return emergency gear switch to
neutral and proceed as follows: Set landing
gear transfer switch to normal and bus selector
switch to EMERGENCY.

4, Operate normal gear switch and emer-
gency gear switch simultaneously (for defec-
tive gear), to the down position. If defective
gear does not move within ten seconds, return
both gear switches to NEUTRAL and proceed
as follows: Move landing gear transfer switch
and bus selector switch to EMERGENCY.

5. Place the emergency gear switch on the
defective gear to the UP position for approxi-
mately 10 seconds. Then return switch to the
DOWN position. If defective gear does not move
within 10 seconds, return emergency gear

Vote:

switch to NEUTRAL and proceed as follows:
As a last resort, turn off all engine-driven
generators and move bus selector switch to
EMERGENCY and landing gear transfer switch
to NORMAL. Move emergency gear switch on
defective gear to DOWN position. When gear
is “down and locked,” return emergency gear
switch to NEUTRAL. Turn on all operating
engine generators and watch closely for move-
ment of defective gear. If gear does not move,
ship may be landed safely with generators on.
If defective gear starts to retract, set wing flaps
at 25°, set props at 2400, and service main and
emergency hydraulic systems, if necessary.
Then turn all engine generators off. Lower de-
fective gear again with emergency gear switch.
Land with generators off and bus selector
switch on EMERGENCY. Stop the ship with
as few brake applications as possible. Cut all
engines, switches, and putt-putt while still on
runway. Have ship towed to the line. Whether
landing was made with generators on or off,
ship should be jacked up for a retraction test
before any switches are turned on and before
any motors are replaced.

If nose gear alone fails to extend,

check nose gear motor fuse (100 amps)

in nose wheel well.
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Landing Gear Operation

A manual system for the extension and re-
traction of the landing gear is installed in the
new production airplanes. The system is com-
posed of a hand crank for each main gear and
a crank for the nose gear, torque tubes, and
gear boxes to actuate the landing gear screws.
Clutches disconnect the normal motors from the
screws during emergency operation. The
clutches on the main gear also disconnect the
manual system which does not turn during
normal operation of the gears.

Yote

The manual landing gear system can also be

actuated by the portable wing flap motor.

MAIN GEAR

The main landing gear are each operated
manually from a gear box installed just aft of
the rear wing spar and above each catwalk in
the rear bomb bay. The box on the righthand
side actuates the left gear. A hand crank, which
is inserted in the gear box during manual oper-
ation, is stowed just above the catwalk at sta-
tion 520. In B-29A’s, this crank is located on
the rear spar bulkhead. A crank is provided

for each gear. From each gear box, a torque

tube projects outboard through the wing trail-

ing edge ribs to a right angle gear bow(ﬁ@a}r)
wing station 137. From the gear box\kﬁ;lﬁ’cher
tube projects forward to a gear hlgxﬁﬁﬁx'the rear
'side of the front spar from #}vh@i\i%i?a#s_hm't tube
goes to the gears that actt;hgtayﬁ‘ie%_ yding gear
screw. The clutch.that disconnects the normal
electric motor from. thescrew and engages the
manual systen is@able opérated from the same
pull handle tl':wai;fﬁ‘pera‘teﬁ the emergency nacelle
s
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door release. A single cable runs from the Han-
dle to a quadrant mounted on the rear side of
the front spar in the wheel well, then over a
pulley on the clutch release lever to a tension
spring. The cables actuating the nacelle door
releases are operated by the quadrant. The pull
handle formerly located on the Airplane Com-
mander’s control stand is now replaced with
two handles, one on each side of the airplane,
at bulkhead 485. The handles are within easy
reach of the crew members at the hand cranks.

TO OPERATE EACH MAIN GEAR WITH
THIS EMERGENCY SYSTEM:

(1) Pull the nacelle door release and clutch
engagement handle. Allow the swaged ball on
the cable to drop into the slot on the handle
bracket which retains the cable in the extended
position. This puts a spring tension on the clutch
lever, which subsequently moves to mesh the
clutch when the jaws are aligned. The engage-
ment of the clutch on the manual side is simul-
taneous with the release of the clutch on the
motor side.

(2) To raise the gear manually, insert the
crank in the upper position on the gear box.
Turn clockwise until the stops engage. About
30 minutes will be required to complete the
774 turns. It is necessary to use the upper posi-
tion with its gear ratio of 12 to 1 to lighten the
crank loads when raising the gear.

. (3) To lower the gear manually, insert the

erank in the lower position and turn it clock-
wise until the stops are engaged. The gear ratio
is 6 to 1, and 387 turns are required. This takes
about 12 minutes.

(4) To operate the gear by emergency aux-
iliary power, install the portable auxiliary flap
motor in the lower position. BE SURE THE
CLUTCH HAS BEEN SHIFTED. The switch
directions are noted on the motor handle. Run
the motor until the stops engage. A jar will
occur, and the motor clutch will start slipping.
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One minute is required for retracting, 40 sec-
onds for extending. The motor is normally
stowed on the center wing section and is
plugged into a power receptacle. The cord on
the motor has been lengthened to make it
possible to reach both gear boxes from this
receptacle.

(5) ALWAYS RETURN THE CLUTCH
HANDLE TO THE “IN” POSITION IMME-
DIATELY AFTER EMERGENCY EXTEN-
SION OR RETRACTION IS COMPLETE. This
will cause an internal spring in the clutch
mechanism to release the emergency manual
system and engage the normal electric motor.
Since the retraction motor is series wound, it
will develop excessive speed and destroy itself
if run with the load removed. Therefore, it
should always remain engaged except when the
emergency system is actually being used.

NOSE GEAR

To operate the nose gear manually:

(1) Remove the beam from the clamp on
the copilot’s armor plate stanchion and rotate to
a horizontal position.

(2) Secure the beam with eye bolt and wing
nut to the bracket on the Airplane Com-
mander’s plate stanchion.

(3) Remove the hand crank from under the
entrance hatch and insert into the square hole
in the beam,
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(4) Unscrew the pressure sealing plug in
the floor, using the hand crank as a wrench.

(5) Insert the crank in the gear box.

(6) If the crank will not turn, open the en-
trance hatch and disengage the motor with the
clutch lever. Moving the lever toward the right
(facing forward) disengage the motor. A spring
that attaches to either of two clips is provided
on the handle to retain it in the engaged or
released position. Normally, the motor is left
engaged and is allowed to rotate as the gear is
actuated. The number of turns of the crank
required to raise or lower the gear is 257, and
the gear ratio is 3 to 1. Extension and retrac-
tion are each accomplished in two to three
minutes,

(7) ALWAYS RETURN THE CLUTCH
HANDLE TO THE ENGAGED POSITION
AFTER HANDCRANKING if the clutch has
been released. Also remove the crank and stow
the beam.

Hote

Instruction decals are installed in the airplane
to explain the operation of the manual retraction
system. A decal is provided above each gear
box at the cranking stations for the main gears.
A decal is also provided on the back of the air-
plane commander’s armor plate for instructions
regarding the nose gear.
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Emengency BGomb Bay Door Operation

EMERGENCY ELECTRIC OPERATION OF DOORS

1. Install portable motor (normally stowed
in center wing section) in forward or aft bomb
bay door socket (center of starboard catwalk)
and connect plug in outlet just above socket.
Motor switch neutral.

2. Landing gear transfer switch or bus selec-
tor switch on EMERGENCY. If bus selector
switch is used, the putt-putt must be on the
line.

3. Portable motor switch (on top of motor)
UP to open doors, DOWN to close doors.

Wanning
This motor has no limit switch. Oper-
ation beyond the full open or full

closed position burns out the motor.
The engine hand crank will not oper-
ate bomb bay doors (see flaps).

EMERGENCY MECHANICAL BOMB RELEASE

1. Pull release cable by winding bombardier’s
hand wheel 2% turns clockwise or by pulling
emergency release handle (one on airplane
commander’s control stand, another on forward
wall of rear pressurized compartment, near
floor, on port side). The first part of this pull
releases the doors, allowing them to open. The
second part of the pull operates the bomb re-
lease levers, releasing bombs unarmed. Total
length of pull is about 30 inches.

2. After release with wheel, re-wind system
by turning wheel counterclockwise 2% turns.

3. Close doors after emergency release by
putting bomb door handle in full OPEN position
and holding until retracting screw engages door
mechanism. Then move handle to CLOSE.

EMERGENCY ELECTRICAL BOMB RELEASE

1. With normal electrical power, salvo re-
lease of bombs unarmed is accomplished by
closing any one of three salvo switches located

PULL PILOT'S EMERGENCY BOMB RELEASE at the airplane commander’s station, bom-

HANDLE OUT APPROXIMATELY 30 INCHES ﬂ{%ardjer’s station, and right hand sighting sta-
(9 , “Jtion in the aft pressurized compartment. With

sl any one of the salvo switches closed, power
goes directly to the bomb door “open” solenoid,
salvo indicator lights, and bomb sdlvo relay.
i 2. If electrical operation is impossible, open-
DR ing of the bomb doors is accomplished by ac-
| tuating the emergency bomb door release situ-
ated on the airplane commander’s control
stand. Bombs may then be dropped singly by
manually tripping the “release” lever on each

bomb shackle.

{r._;a&-..
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gm;exa; A'dada@ (WHEELS UP)

When you 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
an ambulance, erash truck, and fire truck are
ready on the flying line. If feasible, circle until
the remaining fuel supply is 200 gallons an
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 any crew member not
essential to the emergency landing operation
to jump from a safe altitude over the airport
if he so desires. If he decides to stay with the
airplane, he must help prepare for a crash land-
ing and then take up his prescribed crash-
landing position. Crew members should stay
clear of the lower turret areas—the turrets may
tear loose and be forced up into the cabin.

To prepare for the crash landing, drop all
bombs, auxiliary bomb bay tanks, and flares,
and open all emergency escape hatches except
the bomb bay doors. Then proceed in the fol-

lowing order:

MAKE NORMAL LANDING

The B-29 can be crash-landed with a minimum of injury to
the crew. Land on hard surface whenever possible in
preference to sod or dirt. Do not feather props unless engine
trouble requires feathering.

With wheels up, drag is reduced considerably
so plan your approach to land short.

1. Close wheel well nacelle doors, if possible.

2. Make normal approach sufficiently far
back from the field and high enough to allow
remaining crew members to perform the fol-
lowing last-minute preparations at the com-
mand of the airplane commander.

3. Lower full flaps for landing.

4. Stop putt-putt.

5. Shut off fuel boost.

6. Close fuel shut-off valves on final approach
when certain of making the field. (Approxi-
mately 10 to 15 seconds of fuel, at low power,
remains in the lines after closing the fuel shut-
off valve.)

7. Just before contact with the ground, throt-
tle the engines back and place mixture control
in IDLE CUT-OFF, then gradually open the
throttles to clear fuel from the carburetor with-
out causing a surge of power.

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

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

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

108
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5 menGgency -Zdlm (BOTH MAIN GEAR DOWN,

NOSEWHEEL PARTIALLY UP OR ALL THE WAY 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.

3. Drop all bombs or auxiliary bomb bay fuel
tanks and flares in a safe zone.

4. Allow all crew members not essential to
the landing operation, who 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. Shift disposable load and crew, if neces-
sary, to the after compartments to shift the C.G.
as far back as possible.

7. Using 45° of flaps, make a normal ap-
proach to land on runway.

8. Stop putt-putt.

9, Shut off fuel boost.

10. Close fuel shut-off valves on final ap-
proach, when certain of making the field, and
just prior to throttling engines for landing.

Approximately 10 to 15 seconds of fuel, af a

low power setting, remains in the fu%ﬁﬁiiaé
and carburetor after shutting off the_sg-.;,:j;&fves.

11. Just before contact, throttle the engines
and place the mixture controls in IDLE CUT-
OFF position, then gradually open the throt-
tles to clear fuel from carburetor without
causing a surge of power.

12. Turn master ignition switch OFF, then
turn individual ignition switches and battery
switches OFF.

13. See that the flight engineer is ready to set
engine nacelle fire extinguisher selector to any
engine that may catch fire after landing.

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 air-
plane to a stop.

RESTRICTED
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me Jm? (ONE MAIN WHEEL UP,

NOSEWHEEL 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 flying line. If
it is found inadvisable to land on the home
base, proceed to the alternate base directed and
observe the same precautions.

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

3. Drop all bombs or auxiliary bomb bay fuel
tanks and flares in a safe zone.

4, Allow all crew members not essential to
the landing operation, who 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.

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

6. Stop putt-putt.

7. Shut off fuel boost.

8. Close fuel shut-off valves on final ap-
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, remains in fuel lines and car-
buretor after shutting off these valves.

9. Just before contact, throttle the engines
and place the mixture controls in IDLE CUT-
OFF position, then gradually open the throttles
to clear fuel from carburetor without produc-
ing a surge of power,

10. Turn master ignition switch OFF, then
turn individual ignition switches and battery
switches OFF.,

11. See that the flight engineer is ready to
set engine nacelle fire extinguisher selector to
any engine that may catch fire after landing.

12. With 45° of flaps, make normal landing
on good wheel with the wingtip slightly low on
the good-wheel side.

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

14. Be prepared for an extremely sharp
groundloop in the direction of the crippled
wheel, when wingtip and nacelle dig into run-
way. Use brakes to minimize groundloop.

2#&619“«/ lm (ONE MAIN WHEEL DOWN,

NOSEWHEEL AND ONE MAIN WHEEL UP.)

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

12. With 45° of flaps, make normal one-wheel
landing on the good 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.

M' Land on any two of three wheels. If neither main
wheels will lower, raise all wheels and crash land.

RESTRICTED
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For fighting engine or nacelle fires, the B-29
has a CO, system fed by two high-pressure CO,
bottles mounted in the nosewheel well. Lines
from each bottle run to all four engine nacelles
and they may be used singly or together. The
flight engineer can direct the CO. charge to
the desired engine by turning the selector knob
on his.instrument panel, and pulling the CO.
release handle for whichever bottle (or both)
he wishes to use.

Besides the nacelle extinguisher system, each
airplane has three hand extinguishers for cabin
fires. One CO, extinguisher is on the inboard
side of the flight engineer’s control stand, an-
other is in the aft pressurized compartment, aft
of the auxiliary equipment panel. The third, a
CO, extinguisher or a carbon tetrachloride ex-
tinguisher depending on the B-29 model, is by
the rear entrance door.

FIRE EXTINGU
—

FIREQ PULL

S S
4 Wk ¥ el
One CO2 mﬂu‘miulﬂﬁ"} One CO; type fire extinguisher
is located on!# e side of :@ngin- is located beside the rear en-
m‘i “stand trance door

£
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4 ENGINE FIRE
EXTINGUISHERS

One CO2 type fire extinguisher
is located in the aft pressurized

compartment
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PULL THE EMERGENCY
PRESSURE RELIEF HANDLE

In all cabin fires during flight, whether the

origin is electrical or otherwise, immediately
pull the emergency pressure relief handle if the
cabin is pressurized. If the fire is in a rear com-
partment, use the portable carbon tetrachloride

extinguisher first, and if necessary, the CO,
extinguisher. If the fire is in the forward pres-
surized compartment, use the CO, extinguisher
mounted beside the flight engineer’s control
stand.

If the cabin fire is caused by an electrical
short circuit, the procedure is the same, except
that the flight engineer must turn all electrical
power off with the battery control and gener-
ator switches.

If the cabin becomes excessively smoky or
gaseous after using the fire extinguishers, open
the bomb bay doors for ventilation.

If the fire is extremely bad, and there is
danger of an explosion from fuel tanks, sound
the alarm bell so the erew can prepare to aban-
don the airplane. Under no conditions should
any crew member abandon the airplane before
the order is given by the airplane commander.

Wacelle or Engine Fire on the Ground

If the fire is known to be a torching turbo,
put it out by increasing throttle setting momen-
tarily. For other engine or nacelle fires on the
ground, the following procedure should be used:

1. Move mixture control to IDLE CUT-OFF
on all four engines.

2. Close fuel shut-off valves on all four en-

gines.

3. Turn booster pump switches to OFF on all -

four engines.
4. Close throttles.
5. Open cowl flaps.

6. Set nacelle fire extmgmshgr {o! proper en-

gine and pull release cont han e. Before
pulling second release e, the “flight en-
gineer checks with thg de @:umers on the

condition of the a. 5 A &
7. Turn 311 on %wl\tc:hes OFF.,
8. Turn haffter'y switch OFF.
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9. Stop putt-putt.
10. Send crew members for additional ground
fire-fighting equipment.
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Crew member spotting the fire uses CALL
position on jackbox and says, “Fire on No.....
engine.” (If possible crew member identifies
the fire as to type and location.) From this
point, at the airplane commander’s discretion,
the following procedure should be used:

1. Airplane commander closes throttle, feath-
ers propeller, and says to flight engineer, “Use
engine fire procedure.”

2. Flight engineer puts mixture on feathered
engine in IDLE CUT-OFF and shuts off boost
pump and fuel valve as airplane commander in-
creases airspeed in an attempt to blow out the
fire, and alerts crew.

3. Sets cowl flaps to not more than 10°.

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

5. Flight engineer closes cabin air valves and
radio operator closes forward pressure door. If
smoke has entered the cabin, copilot opens his
window. In case of excessive smoke or fire in
the cabin, follow cabin fire procedure.

6. If fire is out of control, open the bomb bay
doors, and abandon the airplane.

7. If an engine catches fire during takeoff,
airplane commander, if unable to put out the
fire, makes emergency landing if necessary, fol-
lowing crash landing procedure.

RESTRICTED
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The fuel system on a B-29 is similar to that
on the B-17. Fuel is supplied from two inboard
and two outboard self-sealing wing tanks and
seven auxiliary tanks. Each inboard wing tank
has a capacity of 1436.5 gallons. The outboard
wing tanks each hold 1367.5 gallons. Two to four
bomb bay tanks, holding 640 gallons, may be
incorporated to increase the fuel supply, and
the wing center section tank holds 1315 gallons
(1100 in B-29A).

Each engine receives its fuel supply from a
system separate from the other three engines,
thereby eliminating the possibility of failure of
all four engines in case of fuel-line trouble.

Fuel pressure maintained through conven-
tional engine-driven fuel pumps. If one of these
fails, there is an electrically driven fuel-boost
pump at the outlet of each gasoline tank. These
supply pressure up to 18 psi.

You must use fuel boost on takeoff and land-
ing as an added safety precaution against en-

gine failure resulting from mechanical trouble
developing in the normal engine-driven fuel
pumps.

Under normal operations, if an engine-driven
fuel pump fails and you use fuel boost to supply
pressure, turn the turbo-supercharger control
to 0 position, since fuel boost does not increase
with carburetor duct pressure, and a lean mix-
ture results, causing detonation,

TURBO BOOST
SELECTOR

RESTRIPTED
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Fuel Tank Transfer

Start transferring fuel early in every flight
to check the transfer system.

Fuel transfer from one tank to another is
made by two reversible, electrically driven
pumps located under the midwing section be-
tween the forward and aft bomb bays and con-
trolled by toggle switches on the engineer’s
stand. Fuel transfer with both pumps is at the
rate of 1500 gallons an hour at sea level. This
rate decreases as the altitude increases. At
30,000 feet it is cut to 500 gallons an hour.

Levers on the flight engineer’s stand control
selection of tanks for transfer and the transfer
is made by operating toggle switches which
actuate the electric pump motors. Both se-
lector levers must be set to the desired tanks.

DESIRED TRANSFER—NO. 2 TANK TO ENG. NO. 4 TANK

DESIRED TRANSFER—NO. 2 TANK-TO NO. 1 TANK
¢\ 2
A, From Eng. | ._E:?-H:“Htjl%“- No. 3 Tank
B, F}H‘Iﬂhﬂ_ 3 Tﬂﬁﬁ'}i—ﬂ Eng. No. 1 Tank
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If both tanks appear on the same lever it indi-
cates that two transfers are necessary.

Fuel may be transferred between rear bomb
bay tanks and front bomb bay tanks; between
rear bomb bay tanks and tank 3 or 4; between
front tanks and tank 1 or 2; and across center
line of airplane from engines 1 or 2 to either
3 or 4. Fuel may be transferred between wing
center section tank and any other tank. Each
tank selector quadrant has a position marked
WING CENTER SECTION TANK.

DESIRED TRANSFER—NO, 4 TANK TO ENG. NO. 1 TANK

DESIRED TRANSFER—FWD. BOMB BAY TANK TO NO. 4 TANK

A, From Ferward Bomb Bay Tanks to Aft Bomb Bay
B, From AR Bomb Bay Tank to Eng. No. 4 Tank
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Besides engine lubrication, the oil system on
the B-29 also serves to operate the propeller
governor and propeller feathering.

Each engine receives its oil supply from an
80-gallon self-sealing tank located in the na-
celle. On some airplanes a 100-gallon reserve oil

OIL SYSTEM FLOW DIAGRAM

A.-OIL TANK
B.-"Y" OIL DRAIN COCK
C.=OIL MANIFOLD

D.-ENGINE OIL COOLER

E.—~PROPELLER FEATHERING PUMP

F.~ENGINE OIL PRESSURE TRANSMITTER

G.—~ENGINE OIL PRESSURE TRANSMITTER

LINE SYMBOLS

——  SUPPLY
VENT
PROPELLER FEATHERING
RETURN

"2

T i
PRESSURE J;g;gmlpf‘
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tank is located on the port side of the center
wing section near the oil transfer pump and the
oil transfer selector valve. An oil cooler, incor-
porated in the oil “out” line between the oil
tank and the engine, is operated automatically,
or manually by the flight engineer, if so desired.

Oil dilution, when low ground temperatures
are anticipated, is accomplished by operating
four switches on the flight engineer’s switch
panel. These switches control four solenoid
valves which, in turn, control the dilution of
the oil.

OIL DILUTION LINE

#‘-.‘ TO CARBURETOR
I

A 3-gallon oil reservoir installed
on late B-29s provides enough oil
for feathering and unfeathering a
propeller once. An airplane hav-
ing this emergency reservoir can
be identified by the fact that the
feathering pump is directly be-
neath the main oil tank.
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HYDRAULIC SYSTEM FLOW DIAGRAM

1—ELECTRICALLY DRIVEN PUMP 16—WARNING SWITCH

2—CHECK VALVE
3—ACCUMULATOR
4—FILTER

5—PRESSURE SWITCH
6—SHUTOFF VALVE
7—RELIEF VALVE
8—DISCONNECT FITTING
9—DRAIN COCK
10—SUPPLY TANK
11—LEVEL GAGE
12—FILTER (INSIDE OF TANK)
13—VENT
14—HAND PUMP<
15—PRESSURE GAGF

17—EMERG. BRAKE METERING VALVE
18—BRAKE METERING VALVE
19—SAFETY LOCKOUT VALVE
20—BRAKE RETURN BOOST VALVE
21—-BOOSTER RELIEF VALVE
22—SHUTTLE VALVE

23—SWIVEL FITTING

Symbole

mmmss PRESSURE LINE
sssss BRAKE LINE
mmume RETURN LINE
mmmm EMERGENCY LINE
wmeeen SUCTION LINE
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The B-29 hydraulic system has one exclu-

sive function: it transmits force to actuate the
brake mechanism. The system is divided into
two units—one for normal use and one for
emergency use. The emergency system re-
ceives pressure from the normal system, but
is isolated by a check valve and shut-off valve
to prevent reverse flow. A hand pump is pro-
vided on the floor at the left of the copilot’s seat
permits building up the pressure when the
electrically driven pump does not operate. The
emergency system must be recharged after 5
to 7 applications of the brakes.

The electric hydraulic pump cuts in when
the main hydraulic pressure falls below 800
psi, and cuts out when the main hydraulic pres-
sure reaches 1000 psi. If the main pressure
drops below 800 psi, an amber warning light
on the copilot’s panel goes on. The hydraulic
pump runs continuously at pressures below
800 psi, unless the pressure falls below 200
psi, when it cuts out to prevent overheating if
the hydraulic fluid is lost.

When the emergency pressure falls below
900 psi, the amber warning light on the flight
engineer's panel goes on. To service: switch
the Emergency system filler valve (on flight
engineer’'s panel) to OPEN, press the momen-

tary contact toggle switch (on EHg;;s&’é@é'

stand) until the pressure builds up to. 1{1‘?’5 psi.
The momentary contact switch @éﬁates the
pump, regardless of pressure 111;\1g‘iﬂier system.
The pressure relief valve o §n '.fit 1075 psi and
reaches its full-open pnsgtig at Iﬁﬁﬁ psi.

The capacity of %‘i}yﬂragﬁﬁt tank is 3 gal-
lons, plus a s ggjfp e:-gpé&smn space. Note:
Tank gage .;'1110‘1113) rq&& approximately 2 gal-

.....

lons when plﬂrkmg brakes are set.
RESTR fc TED

The hydraulic panel, at the rear of the for-
ward pressurized compartment under the floor,
contains an electric pump, a floating piston-
type accumulator, a filter, a pressure switch, a
relief valve, and a shut-off valve.

Don’t set your parking brakes if the brakes
are hot, as the brakes cannot cool properly with
parking brakes on.

Air pressure preload in both normal and
emergency accumulators is 400 psi.

When using the emergency brakes, a steady
application of pressure is mandatory. Do not
pump your brakes,

-—

_ PILOT'S g CO-PILOT'S
METERING § METERING
VALVE L VALVE

- ~

L --------I.--‘

[ ]

‘---h---- — ‘I
L RETURN I"

BOOST

VALVES

u
=
e

RIGHT HAND j_ﬁ' ;S g

WHEELS

PILOT APPLIES BRAKES
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ELECTRICAL SYSTEN

Six 28.5-volt engine-driven generators on the
B-29 furnish 300 amperes each for a total of
1800 amperes. These generators are mounted
two on each outboard engine and one on each
inboard engine. The engines must be turning
at least 1375 rpm for the generators to put out
rated current.

The putt-putt drives a 28-volt 200-ampere
generator. However, it cannot be used at alti-
tudes greater than 10,000 feet. This, plus t
battery, provides an additional source of
for ground operations and emergen '% d as
a safety precaution during landis sand take-
offs, but should not he co -ed a normal
source of power durmg

All engine-driven gw{q ﬁmgﬁﬁnust be ON
from takeoff to 1 ss a unit fails. A
tiefectwe gen ﬁﬁ be switched OFF.

ﬂ:&@érhaﬂﬁe system. If you oper-
ate them

and’ gear simultaneously, snap

i
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the switches ON at least a fraction of a second
apart to separate the peak loads and prevent
any possibility of momentarily overloading the
system. Avoid sudden reversals in direction in
the operation of either gear or flaps. A sudden
reversal can cause an overload of several thou-
sand amperes more than the capacity of the
system. Allow about 10 seconds for the motor
to slow down before flipping a switch in the
opposite direction.

If one or more of the engme-drwen genera-
tors fail, reduce the over-all load on the system,
if possible, to a value within the capacity of the
system. This is particularly important when at-
tempting to operate flaps and gear on a go-
around. The following table shows the electrical
loads imposed by the operation of the various
pieces of equipment:
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TABLE OF AVERAGE LOADS

Upper forward turret. ... ... ....
Upper aft turret. ..............
Lower forward turret. ... .......
lower aft turret. ..............
Tail turret . ..................
Tail ammunition booster motors (2)
Clavtopilot. ................
Bomb doors (Forward and aft). . .
landing gear (2) ..............
NOse QOF ;... v v i
Wheeldoors(2) ...............

Hydraulicpump ...............

Landing lights (2) .............
ATCradioset.................
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AMPERES

Two elect;ieal(ﬁl;séé, or’wiring systems, are
available—a uk\mr}gia'l bw““hnd an emergency bus.
Through tl‘rpufse of the landing gear transfer

RE a_qgﬁ%:r ED

switch and the bus selector switch on the bat-
tery solenoid shield, you can use either power
source—the engine-driven generators or putt-
putt and/or battery—with either the normal bus
or the emergency bus. Or you can use them in
combination.

Both normal and emergency motors are pro-
vided for the nose gear and the main gear. A
portable electric motor can be used for the
emergency operation of flaps or bomb bay doors
(see Emergency Procedures).

The tailskid, however, can be operated only
by the normal electrical system. It has no emer-
gency motor.
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Each engine on the B-29 has two turbo-super-
chargers which boost the manifold pressuf& for
takeoff and provide increased air pressure at
high altitudes.

Engine exhaust gas passes through the col-
lector ring and tailstack to the nozzle box of
each supercharger, expands to atmosphere
through the turbine nozzle, and drives the
bucket wheel at high speed.

A ramming air inlet duct supplies air to the
impeller which increases its pressure and tem-
perature. However, in order to avoid detona-
tion at the carburetor, the air supplied to the
carburetor passes through the intercooler,
where the temperature is reduced. The in-
ternal engine impeller, driven by the engine
crankshaft, again increases air pressures as it
enters the intake manifold. High intake mani-
fold pressure results in greater power output.

The amount of turbo boost is determined by
the speed of the turbo bucket wheel, and the
speed of the bucket wheel is determined by the

pressure difference between the atmosphere
and the exhaust in the tailstack, and by the
amount of gas passing through the turbine noz-
(zles. If the waste gate is opened, more exhaust
gas passes to the atmosphere via the waste pipe
and decreases the tailstack pressure.

) TURBO-SUPERCHARGER

URBO-SUPERCHARGER WITH =55
o Y
FLIGHTXHOOD REMOVED B
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TURBO BOOST
SELECTOR

The electronic turbo-supercharger control
system on B-29s consists of separate regulator
systems, all simultaneously adjusted by a single
turbo selector dial located on the pilot’s aisle
stand. Each system controls the induction pres-
sure of the particular engine through a Pres-
suretrol unit connected directly to the car-
buretor air intake,

Electrical power for the entire system comes
from the airplane’s 115-volt, 400-cycle inverter,

Each regulator includes a turbo governor
which prevents turbo overspeeding both at high
altitude and during rapid throttle changes.

Both exhaust waste gates on each engine are
operated by a small reversible electric motor
which automatically receives power from the
regulator system when a change in waste gate
setting becomes necessary to maintain the de-
sired manifold pressure.

In case of a complete failure of the airplan
electrical system, or failure of the mvertgg‘i:
waste gates on all engines remain m,,lt}{,& ame
position as when failure nccur;‘éﬂ,’i ‘and ap-
proximately the same mamfgl{\‘pressﬁte that
was in use at time of failu Q}E avadﬁ’ble

If a failure occurs in a.n},une qlﬂ‘t‘he electronic
regulator systems, rﬁ;nsmm:‘?s made for the
waste gate Wj&gl‘.F@fhE waste gate to the
open p051t1¢tn, % id no “supercharger boost is
avallable op that partlcular engine.
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Upon installation of the equipment, the sys-
tem is adjusted so that a selector dial setting
of 8 furnishes maximum desired takeoff power.
A dial setting of 10 furnishes maximum emer-
gency power.

All engines should deliver the same power at
a dial setting of 8. If it is necessary to adjust
power on individual engines, use a screwdriver
to turn the calibration screws located on the
turbo selector dial unit.

HIGH ALTITUDE OPERATION

When flying at high altitude, you may reach
a point where further turning of the selector
dial fails to produce an increase in manifold
pressure. This means that the overspeed por-
tion of the turbo governor is limiting the turbo
speed to safe rpm. When you encounter this
condition, turn the manifold pressure selector
dial counter-clockwise until it controls mani-
fold pressure again. This prevents undue wear
of the overspeed governor mechanism.

Emengency Powen

You can obtain full emer-
gency power (war power) at
maximum engine rpm and full
throttles by releasing the dial
stop and turning the selector to

sefting 10. However, this setting
places heavy strain on the en-
gines and must be used only in
emergencies and then only for
periods not exceeding 2
minutes.
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The C-1 autopilot is an electromechanical
robot which automatically flies the airplane in
straight and level flight, or maneuvers the air-
plane in response to the fingertip control of the
human pilot or bombardier.

Actually, the autopilot works in much the
same way as the human pilot in maintaining
straight and level flight, in making corrections
necessary to hold a given course and altitude,
and in applying the necessary pressure on the
controls to make turns, banks, etc. The dif-

ference is that the autopilot acts instantane-
ously and with a precision that is not hum»-"""

possible.
The precision of even the most skllL@'i;lﬁman
pilot is limited by his own reactm ﬁme i.e., the

interval between his percep % certain
condition and his action te, r: er.-t o Sontrol it.
Reaction time itself i is gay d&bﬁ? such human

fallibilities as f:=11:lg,11¢.A ‘ﬁ'fablkts\i“ to detect errors
the instant /t};e;{:r 3CU egsﬂ::rs in judgment, and
muscle cnnﬂrdmaﬁun,hﬁ“'
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The autopilot, on the other hand, detects
flight deviations the instant they occur, and just
as instantaneously operates the controls to cor-
rect the deviations. Properly adjusted, the auto-
pilot neither overcontrols nor undercontrols
the airplane, but keeps it flying straight and
level with all three control surfaces operating
in full coordination.

The C-1 autopilot copsists of various separate
units electrically interconnected to operate as a
system. The operation of these units is ex-
plained in detail in AN-11-60AA-1. You can
get a general over-all understanding of their
functions and relation to each other by study-
ing the accompanying illustration.

Assume that the airplane in the illustration
is flying straight and level and that the auto-
pilot is operating.

Suddenly a crosswind turns the airplane
away from its established heading. The gyro-
operated directional stabilizer (1) detects this
deviation and moves the directional panel (4)
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to one side or the other, depending upon the
direction of the deviation.

The directional panel contains two electrical
devices, the banking pot (5) and the rudder
pick-up pot (6), which send signals to the
aileron and rudder section of the amplifier (16)
whenever the directional panel is operated.
These signals are amplified and converted (by
means of magnetic switches or relays) into elec-
trical impulses which cause the aileron and
rudder Servo units (15 and 18) to operate the
ailerons and rudder of the airplane in the
proper direction and amount to turn the air-
plane back to its original heading.

C-I AUTO” Pﬂ.m

ol
(SCHEMATIC DR‘("PMG .\u}nnes NOT
SHOW CORR 110N OR

an,rmﬁﬂu OF u]hrrs:,

RESH‘*E‘ETW

SeBNeULDN -~
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Similarly, if the nose of the airplane drops,
the vertical flight gyro (10) detects the vertical
deviation and operates the elevator pick-up pot
(11) which sends an electrical signal to the
elevator section of the amplifier. The signal is
amplified and relayed in the form of electrical
impulses to the elevator Servo unit (19) which
in turn raises the elevators the proper amount
to bring the airplane to level flight.

If one wing drops appreciably, the vertical
flight gyro operates the aileron pick-up pot
(12), the skid pot (13), and the up-elevator
pot (14). The signals caused by the operation
of these units are transmitted to their respective

DIRECTIONAL STABILIZER 11. ELEVATOR PICK-UP POT

P.D. L. POT 12. AILERON PICK-UP POT
DASH POT 13. SKID POT
DIRECTIONAL PANEL 14. UP-ELEVATOR POT
BANKING POT 15. AILERON SERVO
RUDDER PICK-UP POT 16. AMPLIFIER

P.D.L 17. ROTARY INVERTER

AUTOPILOT CONTROL PANEL 18. RUDDER SERVO
TURN CONTROL 19. ELEVATOR SERVO
VERTICAL FLIGHT GYRO
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(aileron, rudder, and elevator) sections of the
amplifier. The resulting impulses to the aileron,
rudder, and elevator Servo units cause each of
these units to operate its respective control sur-
face just enough to bank and turn the airplane
back to an even keel or level-flight attitude.

When the human pilot wishes to make a turn,
he merely sets the turn control knob (9) at
the degree of bank and in the direction of turn
desired. This control sends signals, through the
aileron and rudder sections of the amplifier, to
the aileron and rudder Servo units which oper-
ate ailerons and rudder in the proper manner
to execute a perfectly coordinated {nnn -slip-
ping, non-skidding) turn. As the airplane banks,
the vertical flight gyro operates the aileron,
skid, and up-elevator pots (12, 13, 14). The re-
sulting signals from the aileron and skid pots
cancel the signals to the aileron and rudder
Servo units to streamline these controls during
the turn.

The signals from the up-elevator pot cause
the elevators to rise just enough to maintain
altitude. When the desired turn is completed,

the pilot turns the turn control back to zero
and the airplane levels off on its new course.
A switch in the turn control energizes the di-
rectional arm lock on the stabilizer, which pre-
vents the stabilizer from interfering with the
turn by performing its normal direction-cor-
recting function.

The autopilot control panel (8) provides the
pilot with fingertip controls by which he can
conveniently engage or disengage the system,
adjust the alertness or speed of its responses
to flight deviations, or trim the system for
varying load and flight conditions.

The pilot direction indicator, or PDI (7), is
a remote indicating device operated by the
PDI pot (2). When the autopilot is used, the
PDI indicates to the pilot when the system and
airplane are properly trimmed. Once the auto-
pilot is engaged, with PDI centered, the auto-
pilot makes the corrections automatically.

The rotary inverter (17) is a motor-gener-
ator unit which converts direct current from
the airplane’s battery into 105-cycle alter-
nating current for operation of the autopilot.

HOW TO OPERATE THE C-1 AUTOPILOT

2. Make sure that all 5w1tcgé5}xm1 the con-
trol panel are in the OFF pﬁ?xjuin e

"y
T
-ﬁFF% ON
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Alternate Method: The airplane commander
centers PDI by turning the airplane in direc-
tion of the PDI needle. Then resume straight
and level flight.

1. Turn on the master switch.

N\ SERVO
] 3 M
465/ PDI—
2. Ten minutes later, turn on PDI switch
(and Servo switch, if separate.)

—u-——--n-—-g—

3. Ten minutes after turning on the master
switch, trim the airplane for level flight at
cruising speed.

4, Have the bumbﬂ&é;‘&%ﬁgkﬁe auto-

pilot clutch, center PDI and«loek it in place
. s .m&&_

by depressing the dlreg::ﬂql&hl 1k,(g.;:ri!l. ol lock.

The PDI is held EEI{}&E& HW the airplane

commander has Wﬁte@ﬁhe engaging pro-

cedure. Then ' theautgpilot clutch is re-en-

gaged, ap- '&h&;ﬂirecﬁunal arm lock released.

RESTRICTED

5. Engage the autopilot. Put out aileron tell-
tale lights with the aileron centering knob,
then throw on the aileron engaging switch.
Repeat the operation for rudder, then for
elevator.

6. Make final autopilot trim corrections. If
necessary, use centering knobs to level wings
and center PDI.

)

Never adjust mechanical
trim tabs while the

auvtopilot is engaged.
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~ FLIGHT ADJUSTMENTS AND OPERATION

AILERON

RUDDER

After the C-1 autopilot is in operation, the
pilot should carefully analyze the action of the
airplane to make sure all adjustments have
been made properly for smooth, accurate flight
control.

When both tell-tale lights in any axis are
extinguished, it indicates the autopilot is ready
for engaging in that axis.

Before engaging, use each centering knob to
adjust the autopilot control reference point to
the straight and level flight position of the cor-
responding control surface. After engaging, use
the centering knobs to make small attitude ad-
justments.

sy n it
Sensitivity is comparable ta pilot’s

reaction time. With sensm v iset hlgh, the

autopilot responds qmcklgg appl correctmn
for even the slightest devi 2 ion:It sensitivity is
set low, flight d Vﬁﬁﬂns st be relatively

large befora the(a up{su'[‘ applies its corrective
action.
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Ratio is the amount of control surface move-
ment applied by the autopilot in correcting a
given deviation. It governs the speed of the
airplane’s response to corrective autopilot ac-

tions. Proper ratio adjustment depends on air-
speed. If ratio is too high, the autopilot over-
controls the airplane and produces a ship-hunt;
if ratio is too low, the autopilot undercontrols,
and flight corrections are too small. After ratio
adjustments have *been made, centering may
require readjustment.

To adjust turn compensation, have bom-
bardier disengage autopilot clutch and move
engaging knob to extreme right or extreme left.
Airplane should bank 18° as indicated by arti-
ficial horizon. If it does not, adjust aileron com-
pensation (bank trimmer) to attain 18° bank.
Then, if turn is not coordinated, adjust rudder
compensation (skid trimmer) to center incli-
nometer ball. Do not use aileron or rudder
compensation knobs to adjust coordination of
turn-control turns. Recovery from a bombar-
diers turn must be coordinated. If the PDI
returns to center before the wings are level,
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decrease the rudder ratio or increase the aileron
ratio, depending on the speed of the recovery.
If the wings are level before the PDI is cen-
tered, increase rudder ratio or decrease aileron
ratio, depending on the speed of recovery.

The airplane commander uses the turn con-
trol to turn the airplane while flying under
automatic control. To adjust turn control, first
make sure turn compensation adjustments have
been made properly, then set turn control
pointer at beginning of trip-lined area on dial.

Never operate the
Turn Control
without first making
sure the PDI v
is centered: st
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trimmer to center ball. Make final adjustments
with both trimmers and replace caps. Set turn
control at zero to resume straight and level
flight; then re-center.

The turn control transfer has no effect unless
the installation includes a remote turn control.

The dashpot on the stabilizer regulates the
amount of rudder kick applied by the autopilot
to correct rapid deviations in the turn axis. If

a rudder hunt develops which cannot be elim-
inated by adjustment of rudder ratio or sen-
sitivity, the dashpot may require adjustment.
To do this, loosen the locknut on the dashpot,
turning the knurled ring up or down until
hunting ceases, then tighten the locknut.

Cold-Weather Operation — When tempera-
tures are between —12° and 0°C (10° and 32°F)

-fﬁutupilnt units must be run for 30 minutes be-

fore engaging. If you desire accurate flight con-
trol immediately after takeoff, perform the
autopilot warm-up before takeoff by turning on
the master switch during the engine run-up,
but make sure autopilot is off during takeoff.
If warm-up is performed during flight, allow
30 minutes after turning on master switch be-
fore engaging. When temperatures are below
—12°C (10°F) units must be preheated for 1
hour before takeoff. Use special heating covers
or blankets with heating tubes.
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FLYING THE PDI MAN!M.[Y

BejoneTakesfy

1. Check the bombardier for proper position
of PDI needle for a left turn, right turn and
neutral or 0 position.

2. When bombardier’s PDI is left, airplane
commander’s PDI is right, and vice versa.

13Q

PDI ON “0

Ozz‘ée Bombing Reun

Note: Normally bombing is done using the
autopilot; however, if the autopilot is out of
order the airplane commander may use the
PDI.

1. To center the PDI needle, turn the plane
in the direction of the needle.

2. At the beginning of the bombing run, the
airplane commander can usually expect max-
imum PDI corrections. Avoid tendency to over-
correct by refraining from leading the needle.

3. No matter how slight the deviation of the
PDI needle from 0, the needle must be immedi-
ately returned to 0.

4. Set turns must be coordinated; aileron and
rudder turns, tu effect more rapidly the desired
degree of turn, and to avoid any excessive slid-
ing of the bombsight lateral bubble and induced
precession of the gyro.

5. Banks must never exceed 18°, to avoid
tumbling of the bombsight gyro.

6. Keep PDI on 0 until bombardier calls
“Bombs away.”
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The general communications facilities in the
B-29 consist of radio and interphone equipment
to provide 2-way communication with ground
stations and other airplanes, interphone comg,
munication between crew members, a &f the
reception of radio range and marker: beacnn
signals. T“‘ g

In addition, the B-29 also ﬂar‘tms Spgmahzed
equipment for automatic; Tadm-dlra‘btmn find-
ing, and the recognition and. Lﬂéﬂhﬁeatmn of
friendly aircraft. F ﬁ.*gwer, sh‘me this is special-
ized and Elﬂ"iﬁ-lﬁﬂ& ,Eqmpm’?ent it is not covered
in this md}lual ”Spemhl publications covering
their malp’ienan{:e and operation are available.

nssmﬂ|c15n
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The general communications equipment

consists of the following:

1. LIAISON RADIO SET

Receiver and transmitter for operation in the
frequency ranges of 200 to 500 kilocycles (Kc)
and 1500 to 12,000 K¢ which are covered by
seven interchangeable tuning units. Two an-
tennas—a fixed antenna and a trailing antenna
—are available for use with the liaison set. The
right-hand wing skin forms the fixed antenna;
a 250-foot wire wound on a motor-driven reel
forms the trailing antenna. Either antenna may
be selected by operating the shielded antenna
transfer switch mounted on the cabin bulkhead
above the radio operator’s table. Your B-29
may be equipped with an eleven channel AN/
ART 13 set. (See “Standard Procedures for
Radio Operators.”)

2. COMMAND RADIO SET

The command radio consists of two trans-
mitters, three receivers, and auxiliary equip-
ment. The equipment is short-range, and
serves primarily for plane-to-plane communi-
cation on the following channels: Transmitters
—4000 to 5300 Kc and 7000 to 9100 Kec. Re-
ceivers—190 to 500 Ke, 3000 to 6000 Ke, and
6000 to 9100 Ke. The command set antenna
consists of half of the wire extending from the
lead-in insulator at the radio operator’s station
to the top of the vertical stabilizer.

3. RADIO GOMPASS

The radjo compass consists of a receiver
mounted in the forward bomb bay, control
boxes mounted at the copilot’s and radio oper-
ator’s stations, a relay to switch control from
one box to the other, an automatic direction-
finding loop antenna mounted on the fuselage
above the bomb bay, a retractable whip antenna
aft of the upper forward turret, and direction
indicators on the airplane commander’s instru-
ment panel and the radio operator’s table. The
compass operates on a frequency range from
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Warning

The whip antenna should not be extended
at airspeeds greater than 240 mph.

150 to 1750 Kc and may be used with the loop
antenna, the whip antenna, or both.

4. MARKER BEACON RECEIVER

The marker beacon receiver operates on the
ultra-high frequency of 75 megacyeles (Me). In
use, it indicates signals received from instru-
ment landing markers, fan-type markers, and
cones of silence, and other ground facilities
which employ 75-Mec horizontally polarized ra-
diation. The antenna is mounted below the

fuselage between the bomb bays.

9. INTERPHONE

The interphone system provides communica-
tion facilities for crew members at 11 stations
— bombardier, airplane commander, copilot,
flight engineer, navigator, radio operator, top
gunner, side gunners, tail gunner, and crew
compartment. Besides interphone facilities, the
system also allows the crew limited use of the
radio facilities.

6. [FF RADIO SET

The operation of this equipment is automatic
and controlled by switches on top of the air-
plane commander’s instrument panel and at the
IFF control box. Two detonator switches are
provided next to the airplane commander’s con-
trol switch. Their purpose is to set off a
tonating charge which destroys the eqmpf@ﬁf
if it becomes necessary to ﬂb&ﬂdﬂﬂ’\ﬂlﬂ" air-
plane, When you push both buttc%aff tugether,
small charge explodes in the neeéiver There is
also an automatic detunato{ gyﬂchﬁﬁuch can
be set to destroy the equip Entq,\;hen it is sub-
jected to any severeshock. The IFF antenna is
mounted on eth&*’fql ard;‘lﬁumb bay left-hand
door.
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1. NAVIGATIONAL RADIO EQUIPMENT

This equipment is designed to give the air-
plane commander lateral guidance during land-
ing operations. It consists of a receiver which
can operate on six tuned frequencies (108-3,

RADIO COMPASS

LIAISON RADIO SET

COMMAND RADIO SET

INTERPHONE

[

Hnumhﬁug.__y,‘cﬁnm EQUIPMENT

134

MARKER BEACON RECEIVER

108.7, 109.1, 109.5, 109.9, 110.3 Me), a control
box, antenna, and an indicator on the airplane
commander’s instrument panel. The antenna is
mounted on the fuselage above the wing.
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The gyro flux gate compass, remotely located
in the left wing of the airplane, converts the
earth’s magnetic forces into electrical impulses
to produce precise directional readings that can
be duplicated on instruments at all desired
points in the airplane.

Unlike the magnetic needle, it does not go off
its reading in a dive, overshoot in a turn, hang
in rough weather, or go haywire in polar
regions.

DEVELOPMENT OF THE GATE

The gyro flux gate compass was developed to
fill the need for an accurate compass for long-
range navigation. The presence of so many mag-
netic materials (armor, electrical circuits, etc.)
in the navigator’s compartment made it al }
impossible to find a desirable location fnr%h
direct-reading magnetic compass. ;,; 4

To eliminate this difficulty, it ﬁ’rne neces-
sary to place the magnetic elef@én‘t DEQEH'IE navi-
gator’'s compass outside guﬁmgaﬁment ie.,
to use a remote indica C g‘lﬁass. The unit
which is remotely< fb;h’iedﬁ called the trans-
mitter. The .umf ‘j.ls’ed bgpthe navigator is the

master mdlr:htof For:the benefit of the airplane

I_

EESIF-"‘ETED
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CAM ADJUSTMENT
WRENCH

UNCORRECTED DIAL
OUTER DIAL

- POINTER

VARIATION
CORRECTION KNOB

VARIATION
CORRECTION DIAL

commander and such other crew members as
may need compass readings, auxiliary instru-
ments called repeater indicators may be in-
stalled in other parts of the airplane.
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Uncits of the Plux Gate
Compass

The gyro flux gate compass consists of three
units which are analogous to the brain, heart,
and muscles of the human body. The trans-
mitter, located in the left wing of the air-
plane, is the brain of the instrument. The ampli-
fier is the source of power for the compass and
corresponds to the human heart. The master
indicator does the work of turning a pointer
and performs a function similar to that of the
muscles in the human body.

1. THE BRAIN

Inside the remotely placed transmitter theré:
is a magnetic sensitive element called ﬂ}[:f(éﬁﬂux
gate which picks up the direction si _gl\i)y in-
duction and transmits it to the master‘indicator.
This element consists of th .coils, ar-
ranged in a triangle and t@nnq& orizontal
plane by a gyro. Each: has"a special soft
iron core, and cunsi,st?*nf axpﬁmary (or excita-
tion) wmc!?mg{,aﬁﬁ ‘a sgﬁbndary winding from
which théf su!h:ﬁ is nb'tamed
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Because each leg of the flux gate is at a dif-
ferent angle to the earth’s magnetic field, and
the induced voltage is relative to the angle, each
leg produces a different voltage. When the an-
gular relationship between the flux gate and the
earth’s magnetic field changes, there is a rela-
tive change in the voltages in the three legs of
the secondary. These voltages are the motivat-
ing force for the gyro flux gate compass master
indicator, which provides indications of the ex-

.act position of the flux gate in relation to the

earth’s magnetic field.

Each coil is a direction sensitive element; but
one alone would provide an ambiguous reading
because it could tell north from east, for in-
stance, but not north from south. Therefore, it
is necessary to employ three coils and combine
their output to give the direction signal.

2. THE HEART

The amplifier furnishes the various excita-
tion voltages at the proper frequency to the
transmitter and master indicator. It amplifies
the autosyn signal which controls the master
indicator and serves as a junction box for the
whole compass system.

Power for the amplifier comes from the air-
plane’s inverter and is converted to usable
forms for other units. The input of the amplifier
is 400-cycle alternating current and various
voltages may be used depending upon the
source available.

3. THE MUSCLE

The master indicator is the muscle of the sys-
tem because it furnishes the mechanical power
to drive the pointer on the main instrument
dial. The pointer is driven through a cam mech-
anism which automatically corrects the reading
for compass deviation so that a corrected indi-
cation is obtained on all headings. The shaft of
the pointer is geared to another small trans-
mitting unit in the master indicator which can
operate as many as six repeat indicators at
other locations.

The amplifier, master indicators and repeat-
ers all are unaffected by local magnetic disturb-
ances.
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How to Operate the (Compass

1. Leave the toggle switch on the flux gate amplifier ON at all times so

that the compass starts as soon as the airplane’s inverter is turned ON.

2. Leave the caging switch in the UNCAGE position at all times except

when running through the caging cycle.

3. About 5 minutes after starting engines, throw
caging switch in CAGE position. Leave it there
about 30 seconds and then throw to UNCAGE again.

4. With the new push-button type caging
switch, depress it for a few seconds until a red signal light
goes on. Then release the switch and the caging

cycle is automatically completed, at which time the red light goes out.

5. Set in the local variation on the master indicator

if you wish the pointer to read true heading.

6. If at any time during flight the compass indications lead
you to suspect that the gyro is off vertical, run through the
caging cycle when the airplane is in normal

flight attitude, especially when leveling off after climb.

For furihq\w#@}ﬁﬂs concerning functions, operation
and flight instructiafis, See T. O. 05-15-27.

e 8T
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"~ COLD-WEATHER OPERATION
OF THE B-29

The following units in the B-29 are important
in cold weather operation. Give them special
attention and check when cold weather opera-
tion is anticipated.

Qil dilution is so arranged that all engines
may be diluted simultaneously or individually
by momentary-contact switches on the flight
engineer’s control panel. The oil dilution line
runs from the Y-drain valves to the carburetor.

Each engine fuel-tank assembly has a drain
cock reached through a small access door on

the underside of the wing. Drain the bomb bay.+

tanks by removing squareheaded pipe pl{l,_lg@f*
To facilitate the draining of the gi@%ﬁﬁﬁfain
tubes can be attached to the dlj,aii}g;.;&&:cks to
carry oil overboard. Cnmplet{g;tji‘jfa drainage is
possible through the Y-drajlﬁﬁ?ﬁks. Qil and fuel
tank vent lines are designe "sq__ﬁ-*;g.hﬁt moisture
drains out of them aqfi@ﬁ’ﬁngjﬁé breather lines
end aft of the cq_ﬁ%}?ﬂ’apﬁiﬁﬁma warm area. Oil
cooler shptiqy{ﬁ_l a\jdiél part in cold weather
uperatiutﬁ arid-operate automatically.
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The operation of the intercooler shutters is
important in cold weather operations.

Supercharger boost control is sometimes use-
ful in disposing of any accumulation of carbu-
retor ice.

All B-29’s have American Bosch induction
vibrators for added starting boost. They are con-
trolled by the starter switches.

Propeller anti-icing is used on all B-29’s, and
is controlled by a rheostat on the flight engi-
neer’s stand.

The external electric power receptacle is lo-
cated in the No. 2 nacelle wheel well in older
aircraft or in the nosewheel well in newer modi-
fied models. Use the external power cart in all
winter ground operation to save the battery.

All oxygen valves should be opened and
closed slowly during cold weather to prevent a
surge of pressure which might result in an ex-
plosion.

When operating under extreme cold weather
conditions, carefully check all safety latches
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and emergency exit latches for freedom of ac-
tion prior to takeoff. Water and moisture may
enter the latches, causing them to freeze and
stick.

Batteries must have special attention in cold
climates. At freezing temperatures, or below,
the battery should be removed if portable gen-

RESTR|JCTED

erators are not available for engine starting,
and stored in some suitable place where the
temperature is above freezing, preferable
around 20°C. Battery freezing temperatures
are in proportion to the specific gravity of the
electrolyte. The lower the specific gravity, the
higher the freezing point.

NOTE Remove all ice and snow from the airplane and control surfaces before takeoff.

When purkinﬁ an airplane on snow or ice, provide some sort of insulation under the tires to

prevent them from freezing to the ground. Failure to adhere to this rule may result in

tearing off large chunks of rubber when the airplane is moved.

RESTRICTED

139



RESTRICTED

Special Ground Procedures

Perform these
more frequently than

routine maintenance checks.

1.—Drain fuel tank sumps and fuel strainers
frequently to avoid freezing of accumulated
water.

2.—Check booster and fuel transfer motor for
proper operation,

3.—Check fuel shut-off valve operation.

4.—See that fuel tank vent lines are clear.

5.—Drain oil tank sump, oil cooler, and Y
valve to remove water.

6.—Check for water at engine oil sump mag-
netic plug.

7.—Be sure that the vent lines to engine
crankcase are clear.

8.—Check engine oil outlet connections for
tightness and possible slippage.

9.—Drain hydraulic system filter.

7 -

1.—Don’t use a hand microphone in cold
weather. Moisture collects and freezes in the
small holes of the microphone mouthpiece. Use
throat type microphones for all cold weather
operations.

10.—Check air pressure and drain condensa-
tion from hydraulic accumulators.

11.—Operate the propeller feathering pumps
long enough to place a fresh supply of oil in the
lines and dome. This eliminates water in the
lines.

12.—Check battery to determine if specific
gravity is sufficient to avoid freezing under the
expected temperatures.

13.—Use proper cold weather fluids and lubri-
cants.

14. Check pitot head for ice and obstruc-
tions.

15.—Drain oil gage lines and refill with proper
fluid.

16.—Check controls for freedom of operation.
Condensation inside the wing may cause ice to
form on control mechanisms. Removal of such
ice is difficult. (Use heat. Chipping frequently
results in damage to the airplane.)

17.—Check ice elimination equipment.

a.—Operate the propeller anti-icing system
and check for steady flow of fluid.

E l'
2.—Be sure that all antennae are clear of ice.
3.—In transmitters, frequency shift occurs
with wide variations in temperature. Retune

and check the transmitter frequently until a
stable temperature is reached.

PW%%&W and Procedare

Before starting the engmﬁaee a.ll items
under ground mmntena:‘i.g d gﬁ-cml ground
maintenance have beeq}ﬁ'eclgeﬁ“ and then pro-
ceed in the followi amanw

1.-1If th; gm\ﬁ‘hﬁie srature is below —23°C
(—10°F) [ prehest the ‘engine and the accessory
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compartment. Use the sleeve on the engine
cover and the starter meshing handle access
door for warm air inlets. Preheating takes at
least an hour in extremely cold weather. The
engine may be started when the head tempera-
ture reaches 0°C (32°F).
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2.—If the engine oil has been drained, heat it
to 70° to 80°C (158° to 176°F), and put it into
the tank just before starting.

3.—If the oil has been heated by the tank im-
mersion heaters, the oil in the lines may still be
congealed. Check by opening the Y drain. If oil
does not flow out, heat the lines.

4.—You may have to warm up the putt-putt
with a portable heater to start it.

RESTRICTED

5—In extremely cold weather, preheat the
instrument panel and the autosyn transmitters
in the nacelles.

(Cold Weather Starting

When the engines are warm enough to start,
take off the covers and follow the normal start-
ing procedure, except as noted below.

1. After one turn of the propeller, hold
primer on about 2 to 4 seconds and release.
Then prime intermittently, at 1-second inter-
vals. When the engine fires several cylinders
consecutively and starts to pick up speed, (hold
the primer down) until engine speed reaches at
least 800 rpm and starts to smooth out. Move
mixture controls to AUTO-RICH and release
primer. The engine will then keep running on
the carburetor feed.

2. Watch for fuel running out of the blower
case drain. This will happen if the engine dies
after the mixture controls are moved to AUTO-
RICH, or if you have overprimed. If fuel does
run out of the blower drain, shut off the igni-
tion, open the throttle wide, and have the en-
gine pulled through by hand to clear out the
excess fuel. A second attempt at starting may
now be made.

3. If the engine doesn’t start on the second
try, check a top and bottom sparkplug for icing
or fouling.

4. Always use external power for starting.

1. Keep the cowl flaps open. Closed flaps may
cause engine damage or fire.

2. Operate the propellers several times
through their full rpm range.

Precautions. Before [akeofy

1. All ice, snow, or frost mus A#%muv&d
from the wings. Even a thin riof frost can

cause loss of lift and cr‘é\k:t e anggrous stall
characteristics. _ ‘y

' ib‘]ust before take-

urytakeoff speed to blow

s hldwn aruund fuselage and
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3. When frost is forming rapidly, keep all
possible covers on while taxiing out to takeoff
position.

4. At the last possible moment, check all con-
trols for complete freedom of movement.

5. Apply brakes slowly. The rubber ex-
pander tubes in the drums become brittle in
cold weather.
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Plight Instructions and Procedune

1. Keep the cowl flaps at least 7%2° open dur-
ing cold weather takeoff, regardless of head
temperatures. Since there is no possibility of
an engine cooling off too much during takeoff
and rated power climb, you take a needless risk
of damaging your engine by closing the flaps.

3. Carburetor icing is most likely to occur
when the carburetor air temperature is below
25°C in high-humidity air. You can recognize
it by roughness and loss of power if the turbos
are on. If the turbos are off, the manifold pres-

sure also drops.

3. To avoid carburetor icing, check the inter-
cooler flaps. Under conditions likely to produce
ice, they should be adjusted to maintain carbu-
retor air temperatures (CAT) between 25°C
and 38°C.

4. To prevent carburetor icing during an ap-
proach and landing, watch CAT closely, main-
taining temperature limits given above.

5. Watch the outside air thermometer, and if
you run into a cold front, run up the engines
frequently to keep them warm and check their
acceleration.

Poat - Plight Tnstnuctions and Procedare

AFTER LANDING

1. Insulate the tires from snow or ice with
fabric, hay, grass, green boughs, or other ma-
terial to prevent the tires from freezing to the
surface. Failure to take this precaution often
results in large chunks of rubber being torn
from the tires when the airplane moves.

2. Leave the emergency escape hatch or some
other opening partly open for circulation of air
and to prevent frosting of windows.

3. Dilute the oil before stopping the engines,
if you expect a cold weather start.

Oil Dilution Before Leaving rinplane
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1. If the oil temperatures are too high, stop
engines and allow oil to cool. Restart engines
and proceed with dilution when oil temperature
falls below 40°C (104°F).

2. Idle engines between 1000 and 1200 rpm.
(Avoid sparkplug fouling by a short accelera-
tion period at the end of the dilution run.)

3. Recommended oil dilution periods for va-
rious outside air temperatures are as follows:
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GRADE 1120 0IL

FLIGHT ENGINEER'S CONTROL STAND m

GRADE 1100 0IL
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TIPS ON OIL DILUTION

1. If the engine has run less than 30 minutes
since the last oil dilution, the oil still is partly
diluted. To allow for this, shorten the dilution
period shown in the chart. For example, if the
engine has been running only 15 minutes, dilute
the oil only half as long as the chart shows.
Never dilute oil for less than 1% minute.

2. Under all conditions, release dilution
switch only after engine stops.

3. Do not permit engine oil pressure to fall
below 15 psi. If necessary, stop the engine, wait
15 minutes, and continue dilution.

4, If oil tank servicing is necessary, split the
dilution period in half and service the oil at
end of the first period.

5. If the oil temperature rises about 50°C
(122°F') because of a long dilution period, it is
necessary to dilute the oil in two or more
periods,

6. Operation of the dilution system is indi-
cated by & substantial fuel pressure drop. If this
fuel pressure drop does not occur, investigate.
The dilution solenoid may be stuck, the line
may be plugged, or a restricted fitting reversed.

7. To provide diluted oil to the dome of the
propeller during the last 2 minutes of dilution,
move the throttle up to 1500 rpm and move the
propeller rpm switches from limit light to limit
light. Run the props through two cycles. Then
move the throttle back to the original position.
Repeat the operation. Note: A slight amount of
oil leakage through blade packings is to be
expected.

8. To provide diluted oil in the fea’qhgnng
lines before releasing the oil dilution sﬁﬁt}f: in-
crease the engine speed to 1200 xgﬂﬂ-’Depress
the feathering button until g;ef ¥pm drops to
1000. Then pull the button. ﬁﬁﬁtn stop the pro-

peller from completely {ea}ﬂnemg}&

9. Oil Dilution at Engine Start—In starting
the engine make a normal start without regard
to the oil dilution system. After starting the en-
gine, if a heavy viscous oil is indicated by an oil
pressure that is too high, or by an oil pressure
that fluctuates or falls back when the engine
rpm is increased, push the dilution control mo-
mentarily several times to decrease the viscos-
ity of the oil. Use this procedure with caution.
Use it only if time and extreme temperature
conditions do not permit engine warm-up in the
normal manner.

10. It is safe to make immediate takeoffs,
after oil dilution, without the normal warm-up,
provided there has been a rise in oil tempera-
ture and oil pressure is steady and the engine
is running smoothly. Cold oil, properly diluted,
has the same viscosity as hot undiluted oil, and,
therefore, the same ability to circulate and
properly lubricate an aircraft engine.

11. High percentage of oil dilution does not
harm the engine bearings if oil pressures re-
main normal.

12. Over-dilution may result in complete loss
of oil because the scavenging system is unable
to return oil to the tank at a sufficient rate.
When this occurs, oil is discharged through the
engine breather lines.

13. Engines which suddenly show a loss in oil
pressure or throw oil out of the breather during
flight should be checked to make certain that
the oil dilution valve is in the closed position
and fully seated. Momentarily actuating the di-
lution switch to turn the valve on and off may
seat the valve. Satisfactory operation will be
resumed after the fuel evaporates from the oil.
Note: For any additional information, refer to
T. O. 01-20EJ-1.

L i i il
L LA
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ICE PREVENTION AND ELIMINATION

CARBURETOR ICE

To eliminate carburetor ice—indicated by en-
gine roughness, a drop in manifold pressure,
and carburetor air temperatures below 25°C—
increase power to 2400 rpm and 43.5"” Hg. and
close the intercoolers (controlled by four toggle
switches on flight engineer’s stand). This elim-
inates carburetor ice within a few seconds. If

.ﬂfvm

S wan 40"~
IFOLD
~~25 e

necessary to fly in icing conditions, establish the
desired power for cruising or for climbing, then
maintain carburetor air temperatures between
25 and 38°C by closing intercoolers, increasing

PROPELLER ICE

To prevent or eliminate prop ice, turn (011_\
anti-icer pumps (toggle switch on ﬂlghto@\gf‘
neer’'s switch panel). Pumps are und \.ﬂbor of
rear pressurized cﬂmpartment—uq{ I]E) inboard
engines and one for uutboargl fggi’.ne%aUnder
flight engineer’s switch par e tvgb separate
rheostats for controlling flo o{ﬁhtl-lcer fluid.

turbo boost, and throttling back.

PITOT TUBE

To prevent or eliminate pitot tube ice, turn
pitot heat on (toggle switch on flight engineer’s
switch panel).

WING ICE

To eliminate wing ice, use de-icer toggle
switch (flight engineer’s switch panel) as neces-
sary.

PR
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HIGH ALTITUDE OPERATION

OF THE B-29

Pressanized (Calbin

Compressed air for supercharging thw
lage compartments is supplied by th\e@g ar

turbos of the inboard engines. ér com-

pressed air passes from the gé er into the
carburetor air duct, some of<| cm{uﬁessed air
is directed through the ’%ﬂ ai&-ﬂhct, through
the aftercooler, and ir thq‘ﬂgﬁ’nm through the

i . 2 [
cabin air ?Eﬂ}?&‘ . hacgpens only when the
0 - 1'\-.“: .-‘1 r
cabin air ﬁvﬁo‘tﬁhﬂen}
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When the cabin air conditioning system is
used, the aftercooler flap is closed to provide
heat, opened to provide cooling. With the after-
cooler flap closed, hot air from around the ex-
haust collector ring is directed through the
aftercooler to heat the cabin air. With the after-
cooler flap open, cool air is directed through the
aftercooler, overcoming heat of compression and
reducing the temperature of the cabin air.
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Air is released from the cabin by two auto- 0 to 8000 feet—Pressure differential of 1”.
matic regulators in the rear pressurized com- 8000 to 30,000 feet—Cabin altitude 8000 feet.
partment, which maintain the following cabin 30,000 to 40,000 feet—Cabin altitude increases
pressures: from 8000 feet to 12,000 feet.

us&gﬁ:‘un | 147
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Cabin-pressurizing controls and indicators are

located at the flight engineer’s station...

The job of pr __“uff'i?zi:h&g“?and depressurizing meters outside and cabin rate-of-climb indi-
(except :I?H"’Ek ver) Engaé] belongs to the flight cators, cabin differential pressure gage, and
engineer..He must.watch outside and cabin alti- cabin air rate-of-flow gages.
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Pressanczing Procedure

Under normal conditions, begin pressurizing
at 8000 feet. Close all windows, pressure doors,
and the cabin pressure relief valve (under left
side of flight engineer’s seat). Open the cabin
air valves on the engineer's control stand.
Note: Be sure that knurled knobs on top of
cabin pressure regulators, at forward end of
rear pressure compartment, are unscrewed, as
these regulators do not operate if knobs are
screwed down. When leveling out for cruising,
the airplane commander sets up the prede-
termined power. If cabin air flow is then too low
with the cabin air valves full open, the airplane
commander increases the turbo boost slightly
and retards throttles to the desired manifold
pressure.

The cabin air flow desired is the minimum
flow which maintains the cabin altitude but
never more than 1000 cubic feet per minute and
not more than 600 cubic feet per minute at

altitudes above 33,000 feet.

For maximum engine efficiency, set the
turbos to the lowest point which maintains the
desired cabin air flow. If the cabin pressure reg-
ulators are not working properly, screw down
the knurled knobs on the cabin pressure regu-
lators and then regulate the cabin pressure with
the cabin air valves and cabin pressure relief
valve,

When operating above 30,000 feet, the flight
engineer ‘should not allow the cabin pressure
differential to exceed 13.34” Hg. Close the cabin

air valves enough to prevent higher differen-
tials.

On all pressurized flights above 8000 feet,
the airplane commander orders the crew mem-
bers to have their oxygen masks ready for in-
stant use. Masks should always be attached to
the left side of the helmet. If the cabin is sud-
denly depressurized, crew members can use
oxygen immediately and prevent suffering from
oxygen lack. A sudden increase in cabin alti-
tude is not harmful unless flying above 30,000
feet, in which case some crew members may
experience a temporary painful reaction from
the bends.

If power is set for range or maximum endur-
ance cruising, it may be necessary to run the
inboard engines at 200 rpm higher than the out-
board engines, to provide the additional boost
necessary to supercharge the cabin. In this case,
transfer fuel to the inboard engines since they
use more fuel. Set the outboard engines at the
rpm which maintains the proper airspeed.

When pressurizing at high altitudes, open the
cabin air valves slowly, adjusting these valves
to a 1000-foot-per-minute rate of descent. Dif-
ferential pressure may sometimes seal up a
leak, suddenly, during pressurizing procedure.
This may push the cabin rate-of-descent far be-
yond 1000 feet per minute (FPM). So while
pressurizing, until the cabin altitude is stabil-
ized, watch the cabin rate of descent closely
and be prepared to adjust the cabin air valves
if the rate of descent changes quickly.

The cabin may be depres.iuqiagﬂ b&ﬁosmg
the flight engineer’s cabin aif ves: and open-
ing the cabin pressure reli va‘l\'ge‘* if necessary.
In EIIIEI‘EEHEIES; the; lﬁb‘fn can be quickly de-
pressurized bfr Hing e\ntﬂer of the two emer-
gency cabin praﬁur&»‘i’elease handles (one on

nﬁsmm&rsn

the airplane commander’s control stand, and
the other on the starboard sidewall of the rear
pressure compartment near forward bulkhead).

Always depressurize when expecting enemy
action, when ship is on fire, or when preparing
to abandon ship.
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OXYGEN SYSTEM

The B-29 demand oxygen system is supplied
by 18 type C-1 low-pressure, shatterproof oxy- ,
gen cylinders. BUNK

There are 14 oxygen stations, each station -
consisting of the following equipment—A-14 de- \“\';L"m
mand mask, A-12 demand regulator, pressure
gage, flow indicator, low-pressure supply cyl-
inders, and filler and distribution manifolding.
Two types of demand regulators are used in the
B-29—the Airco and the Pioneer. You may find
either one on your plane. They look slightly
different but the principle of operation is the
same for both.

The length of time that the oxygen supply
lasts varies with the individual requirements of
your crew, their activity, the temperature, and
the equipment. For this reason it is difficult to
abide by any hard and fast rule. In general,
however, with 400 psi pressure and the auto-
mix ON, there is more than 10 hours’ supply of
oxygen for a crew of 11 men flying at 15,000
feet. Both types of regulators are least eco-
nomical at altitudes between 20,000 and 30,000
feet.

For more detailed information for the oper-
ation of your oxygen equipment, particularly
that at your own station, see “Personal Equip-
ment—A Manual for B-29 Crews.”

¥ g i [ A e
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There is safety in alfitude if you know your oxygen . . .
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The balance of any airplane is just as im-
portant as its total weight. On the B-29, it is
even more important. Pay particular attention
to the location of the center of gravity and im-
press your flight engineer with its importance.
At any time during any flight he must be able
to supply you with complete weight and bal-
ance information. Never take off and never
land without first consulting the Form F. Have
your copilot check it also.

A relatively small difference in the location
of the center of gravity can make a considerable
difference in the flying characteristics of the
B-29. For best operation, the center of gravity

should be well within the allowable range of
limits, as near 25% MAC as possible. If it is not,
you will find it difficult to get on the step, with
the result that the airplane will mush through
the air.

Read and understand the weight and balance
information in T. O. AN 01-1B-40. Check your
flight engineer on his understanding of weight
and balance.

All loads in all 12 compartments of the air-
plane not part of the basic airplane must be
calculated with the load computer.

Here is a sample computation; follow it
through:

140,000 |

130,000

120,000

110,000

cross weicHT I

e

G50 O 22 24 26
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CENTER OF GRAVITY POSITION IN PERCENT OF MEAN AERODYNAMIC CHORD EEEEEED
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DATE 5/12/44 mission__TACTICAL F
AIRPLANE____ B =29 FROM N KANS
SERIAL NO. 10 ELGIN FIELD,FLORID

COMPARTMENT ITEM WEIGHT TOEX OF | compartment ITEM WEIGHT AOMENT
v Baosic Alrplans m 69.7 Y Totals Brevght Forward Bﬂ;ﬂﬂ'ﬂ' ﬁ_n_i_

A | Crew I 200 @ Crew

= Ib. Carge Ib. | Carge

i TOTAL 3 B6.6 | TR TOTAL »

i I Crew 3 bnﬂ @ Crew

Ib. | Cargo Ib. | Cargo

e TOTAL ® 48 .5 | Then TOTAL b
(1 T_Crnw 2 00 s Crew
= Ib. | Cargo * O'r ; Ib. | Carge

CeAPACITY) TOTAL ) 44.3 | "B TOTAL ¥
=
D Crew Crew
- Ib. Corgo @ Ib. | Corgo

FeaReim TOTAL [ | caren’ TOTAL B
B Crew Minimum Lo ndinmu Weight
S A L, ~ Cargo = | ) Rd. | ) Cal.

Caracir. | TOTAL B el € 1200 50 280 52.4
F Crew g =
= Ib. | Cargo £ 6 600 80 180 541

bt TOTAL [ | s 55 s - 53
:g L Eruw 3 5ﬂﬂ é J 6 - 27.

; argoe = - J
STRUCTURAL TOTAL 50. = L 600 50 léﬂ 62.7
CAPACITY) B é 3 L 200 20M 180 6b-93

H Crew x |

il Ib. Carge 2

CAPACITY) TOTAL I | Forward 6,000 31.9
q Crew o [ AR 6 000 55.9
”:mucrunm e | (Cimrga Z | External

CAPACITY) TOTAL ’ =
Y | Crew
\F‘?ﬁﬁmm lb. Cargo OIL(U.S.7.5 &Imp.9 Ib./gal.)

CAPACITY) TOTAL . IHL Tﬂ"k '79 i l? ’_‘ : .

Cy Crew Out bd 170 1278 0-2

ey Ib. Cargo FUEL [U.5.6&Imp.7.21b./gal)

CAPACITY) TOTAL 1 Inbd 00 7400 43. 6
O Crew ! Outd 2700 16200 4%.8

STAUCTUR e tie

aracmy. | TOTAL b 200 56.1
@ Crew :

Ib. | Carge " Bomb Bay:

g | Tota b e
™) ' Croi Pt TOTAL WT. & INDEX (Uncorfected) 128,795 -

5 tsi'lui.:luu;.]h' ' Corgo 9 Corrections (If reiuirad! L

CAPACITY) TOTAL ' ), TAKE - OFF IGHT & INDEX lz_;'a,‘?ﬂ . &
©) Grew i LIMITS

= Ib. | Carge ,{L Recommended Max. Toke-off Gross Weight 135,000 &

“;;':ff&ﬂ!‘;“ TOTAL ¢ {“q:.’ 2 . Recommended Mox. Landing Gross Weighi LB.

- —
Crew i ;

R L o e B X, Ml

hicmt | Tomar W i ,"f et aad

TOTALS TO-BE CAR r:hul yARD ' 56, PILOT Y. "' g O SRS

RESTRICTED



THE BAILOUT

The airplane commander decides whether or
not bailout is necessary. Give series of short
rings on alarm bell, and order “prepare to
abandon ship” as early as possible so that
crew has time to prepare.

Give the crew the warning when an emer-
gency first appears. If it develops that you can
handle the emergency safely without bailout,
you can cancel the preparation order later.

Climb to altitude, if possible.

The airplane commander will give the actual
bailout order by interphone and by steady
ring on warning bell. Do not leave the plane
until you are ordered out! Each crew member
must know when, where, and how he is to leave
the airplane. The only way to assure that aban-
donment will be carried out safely and properly
is to go through often repeated bailout drills
on the ground. Every step of an actual bailout
must be practised as often as possible in dry-
runs. Don’t forget to include simulating the
destruction of designated instruments by spe-
cific crew members.

The following diagram shows the exit se-
quence and the escape hatch used by each man.
Learn your part and practice the coordinated
procedure with the whole crew.

The drawing shows the recommended exits
to be used by each crew member, with the num-
ber designating the order in which each man
goes out,

The forward bomb bay is an alternate exit
for the men in the forward compartment. The
center gunners use the rear exit door as an
alternate exit. The radar operator’s (optional
gunner’s) alternate exit is the aft bomb bay.
The tail gunner uses the hatch in his comp
ment as alternate exit. Over water, he gé@\ﬁus
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individual life raft from the unpressurized sec-
tion and goes out the rear exit door.

When bailout warning is given over water,
remove the individual life raft pack from its
position near your station, and snap it onto
your parachute harness. Open corner of raft
pack cover, pull out end of lanyard, run it
under your parachute harness and snap it onto
the ring of your life vest waist strap. Crew
members should check each other to see that
all straps and packs are secure and properly
adjusted.

Raft packs for airplane commander and co-
pilot are located behind the armor plate just
back of respective seats. Flight engineer’s raft
is strapped to cabin roof between front upper
hatch and aisle dome light. Rafts of the navi-
gator, radio operator, and bombardier are
stowed on floor between lower forward turret
and wheel well step. Right, left, and top gun-
ners’ rafts are fastened to the floor in the left
forward section of their compartment. Radar
operator’s (optional gunner’s) raft is strapped
to left wall just aft of and level with rear
ditching hatch. Tail gunner’s raft is strapped
to right wall just aft of rear bottom turret.

Note: If you find that any part of this pro-
cedure cannot be applied to your particular
airplane because of differences of stowage of
equipment, loading, or any other reason, change
the drill. With the help of your Personal Equip-
ment Officer, work out a bailout drill which
you know you can use safely in your own air-
plane. The important thing is to establish a
workable bailout procedure and then learn it
by frequent drills.
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CRASH LANDINGS

CRASH LAND OR BAIL 0UT?

The airplane commander decides whether
crash landing or bailout is preferable. Some-
times the circumstances of the emergency dic-
tate the procedure to be followed. When there
is a choice, however, consider the following
advantages of crash landings:

1. The crew can remain together for mutual
support.

2. Searchers can spot the outline of the air-
plane more easily than they can see individual
signals.

3. The airplane provides fuel, shelter, equip-
ment and tools.

If possible make the decision to crash land
early enough to give the crew time for adequate
preparation. The airplane commander should
notify crew to start preparation by appropriate
alarm signal and by ordering “prepare for crash
landing” over interphone.

DRILL

Successful crash landings, like successful
ditchings, depend on the crew’s familiarity with
the proper procedures. Frequent dry-run drills
are essential.

Don’t relax your braced position until the
airplane has come to a complete rest.

Get out of the plane in quick but orderly
manner, using hatches and exit sequence
learned in drill. Use hand axes if necessary.

PROCEDURE AFTER LANDING

Usually the question of staying with the plane
or destroying and leaving it will be answered
for you in pre-mission briefings.

If you leave the airplane be sure to take with
you all the equipment you might need on your
way back to a base. All first-aid, signalling and
sustenance kits, any extra rations and every-
thing else which might contribute to safety and
comfort should be packed along with you.

Study your AAF Survival Manual for infor-
mation on survival after forced landings.

CRASH LANDING POSITIONS

X
N

Y

BOMBARDIER

\‘\

'I'AII. GUHHEI /

:

\ ,r..."'

IH.E

CREWMEN

NAVIGATOR
SIDE GUNNER

RADIO OPERATOR
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DITCHING

Ditching is the forced descent of land planes
on water. It is extremely hazardous but the ex-
periences of many bomber crews have proved
that it can be done successfully.

The crew has two main problems in ditching.
One is adequately bracing against the terrific
impact of the water landing. The other is get-
ting out of the airplane with the equipment you
must take along before the plane sinks. The
lengih of time a bomber will float is measured
in seconds, not in minutes.

DITCHING DRILL

The ditching will come off successfully only if
the crew is so thoroughly drilled in the proper
procedures that reaction is automatic. If proper
ditching procedure is followed, a minimum of
confusion results and nothing is omitted which
might contribute to the safety of the whole
crew.

Successful ditching depends on constantly
repeated drill.

The whole crew must practice together the
coordinated steps in ditching procedure, as
often as time permits. Wet ditching drill involv-
ing the actual launching and boarding of life
rafts in a body of water is preferable, but if
such facilities are not available, drill in your
own plane under simulated conditions. Learn
your own job in ditching. Learn also what
every other man does so that nothing will be
overlooked in case some crew members are
missing or hurt.
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PREPARATION

When an emergency develops over water which
makes it doubtful that you will reach land, start
your preparation for ditching immediately. Par-
ticularly start preliminary radio procedure.
Don’t wait on the possibility that the situation
may improve. All ditching experience to date
indicates that radio signals sent prior to ditch-
ing the aircraft are the most valuable aid to
searchers.

Note: If you are able to make land, cancel
the SOS later, so that yvou won’t waste the time
and jeopardize the safety of other crews in
needless search.

The value of power in ditching is great. Ditch
the plane before the fuel is exhausted. Keep a
margin of speed available so you can pick your
spot to set the airplane down.

WIND DIRECTION

On your first few flights over water study the
appearance of the sea in relation to wind speed
and direction. Try to become thoroughly fa-
miliar with surface conditions as an index to
the wind.

During every over-water flight keep wind
direction and wind speed constantly in mind so
that you will be prepared if ditching becomes
necessary.

1. Study the appearance of the sea in relation
to wind speed and direction. Try to become
thoroughly familiar with surface conditions;
they are an index to the wind. Waves move
down-wind, but the foam of the crest appears
to slide down the back, the windward, side of a
breaking wave. Spray from wave crests is
blown downward. Swell is rising and falling of

.the surface of the sea; swell does not indicate

T L . a =
‘wind direction.

'WIND SPEED

1. Afew whitecrests. ..c........

'._1.

2. Many I"/g?‘ L S
foam along water

4. Spray from¥'crests. ..........

b

3. Etrﬂqgg“'
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ALTITUDE

1. Altitude is difficult to judge when the sur-
face of the sea is smooth. Radio operator should
lower trailing antenna until it strikes the water,
and notify the pilot when current drops.

HANDLING THE AIRPLANE

1. Ditch along the top of a steep swell. Ditch
upwind in a long shallow swell. If there is a
cross wind over 20 mph. ditch into the wind.
If ditching into the wind involves ditching
across a swell, put the airplane down on an
upslope toward the top. After flattening out try
to keep the airplane from striking the water
until all excess speed is lost. If the airplane
alights tail down, there will be a jolt as the
tail strikes, followed by a severe impact and
violent deceleration. If you come in too fast on
a calm sea, there will be a tendency to bounce;
hold the control column back hard. In a sea
with average size waves, the tail will touch the
crest of the wave first. Keep the nose up so
the forward part of the airplane will touch the
next wave crest approximately under the cen-
ter of gravity. The airplane “boats,” but if the
nose submerges, it will hold.

PREPARATIONS

1. When an emergency develops making it
doubtful you will reach land, start your prepa-
rations for ditching at once. Start with the
preliminary radio procedure. Don’t wait for
the situation to improve. Experience indicates
radio signals sent prior to ditching are the best
aid to searchers. If you are able to make land,
cancel the SOS, so that you won’t waste the
time of other ecrews and jeopardize their safety.
Check the fuel supply; power is important in
ditching; ditch before the fuel is Exhausted
Keep a margin of speed available so you, cah’
pick your spot to set the airplane down.

CREW PROCEDURE

1. Check the procedure foﬁgabh mber of
the crew against your ai a}xé Rgg‘fﬁember that
crew members are not™ itching stations

in any rear compar ént .thiey will be flooded
i the: bomb Aner sandcfe: forward bulkhead
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of the rear pressurized compartment collapse.
There is the possibility that you may be forced
to ditch because of fire; remember, you can’t
swim underwater to avoid burning fuel on the
surface if your life vest has been inflated.

AIRPLANE COMMANDER

1. Give copilot warning: “Prepare for ditch-
ing in—minutes!” Give several short rings on
alarm bell. Turn IFF Emergency Switch “ON.”
Remove parachute harness, flak suit, and winter
flying boots. Keep flak helmet on. Fasten safety
belt. Unloosen collar.

2. Advise any accompanying aircraft of dis-
tress by radio, then turn to interphone.

3. Give copilot order: “Open emergency exits
and throw out equipment.” If possible give this
order above 5000 feet.

4. Give copilot order: “Stations for ditching;
impact in — seconds.” If possible give this order
above 2000 feet. Order flight engineer to “stop
inboard engines.” Feather inboard propellers.
Simultaneously push both radio destruction
buttons. Open windows, brace feet on rudder
pedals, knees flexed. About 5 seconds before
impact, give copilot order: “Brace for impact.”

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

COPILOT

1. Relay airplane commander’s command
over interphone call position: “Prepare for
ditching in — minutes.” Receive acknowledg-
ments. Tell the airplane commander: “Crew
notified.”

2. Remove parachute harness, flak suit and
winter flying boots. Keep flak helmet on. Fasten
safety belt. Unloosen collar.

3. Stand by on interphone to relay airplane
commander’s orders.

4. Relay orders: “Open emergency exits and
throw out equipment” and check on crew's
progress.

5. Relay order: “Stations for ditching. Impact
in — seconds.” Open side window, brace feet on
rudder bar with knees flexed. When airplane
commander gives order: “Brace for impact,”
send one long ring on alarm bell.
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6. Exit through right window. Inflate life vest
on window ledge. Climb atop cabir thence to
right wing. Secure right life raft or pull outside
raft release handle if necessary.

BOMBARDIER

1. Acknowledge in turn: “Bombardier ditch-
iIlg.:”

2. Remove parachute harness, winter flying
boots, and flak suit. Keep flak helmet on. Un-
loosen collar.

3. Jettison, destroy bombsight and data.

4, Open bomb bay doors, jettison bombs,
ascertain that other crew members have fin-
ished jettisoning all loose equipment and then
close and check bomb bay doors. Shoot out
ammunition from front turrets.

5. Place extra life rafts near engineer’s es-
cape hatch.

6. Sit in bombardier’s seat; fasten safety belt
and rest pillow-protected head on arms cr
on knees. Brace feet on structure at, ba*:
window.

7. Tie life raft line to your arm*"tl;rnw out the
raft. If plane is not aﬁre,mﬂgfé I%Ej;:f‘vest on
window ledge. Proceed t@jlgﬁl: wing.”

FLIGHT ENGINEER

¥: Ackncﬁﬂgg@e”m turn: “Flight engineer
ditching.”

RESﬁﬁﬂﬁTED

2. Remove parachute harness, flak suit, and
winter flying boots, keep flak helmet on. Un-
loosen collar.

3. Open front emergency hatch and acknowl-
edge to copilot: “Front hatch open.” Jettison it
together with any loose equipment through
front bomb bay.

4. Get the emergency signal kit and tie its
line to your arm.

5. Stop inboard engines on copilot’s com-
mand. Take regular position facing aft and
keeping to your left, head and shoulders braced
against copilot’s armor plate, safety belt fas-
tened, hands braced against control stand.

6. Carrying signal kit, exit immediately
through front emergency exit.

7. If airplane is not afire, inflate life vest on
window ledge. Climb atop cabin and proceed to
right wing.

' 8. Assist bombardier and copilot in securing
life rafts.

NAVIGATOR

1. Acknowledge in turn: “Navigator ditch-
ing.”

2. Remove parachute harness, winter flying
boots, and flak suit. Keep flak helmet on. Un-
loosen collar.

3. Calculate position, course, altitude, and
ground speed for radio operator to transmit.
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4. Give airplane commander surface wind
strength and direction. Destroy classified docu-
ments.

5. Gather maps and navigation equipment
into water proof bag or tuck inside clothing.

6. Jettison all drift signal flares through re-
lease tube. Assist in jettisoning all loose equip-
ment from front compartment, then close pres-
sure door to bomb bay.

7. Return to original position in navigator’s
seat, fasten safety belt. Slide seat full forward.
Face forward with legs braced. Rest head on
arms on table. Exit through engineer’s emer-
gency hatch.

8. If airplane is not afire, inflate life vest.
Proceed to right wing with navigation equip-
ment.

RADIO OPERATOR

1. Acknowledge in turn: “Radio operator
ditching.”

2. Remove parachute harness, flak suit, and
winter flying boots. Keep flak helmet on. Un-
loosen collar.

3. Set IFF emergency switch ON. Put out
trailing antenna. Transmit position, course, alti-
tude and ground speed data as received from
navigator on MF/DF. Relay fix or bearings
obtained to navigator,

4. Give MF/DF all data without waiting too
long for answer.

5. Destroy classified material; check IFF set-
ting.

6. Continue to send emergency signals. On
command from copilot, clamp down transmitter
key.

7. Remain at radio operator’s seat with safety
belt fastened.

8. After ditching, pull both life raft release
handles at tunnel entrance.

9. Pick up emergency radio and exit thw%:\g'h'"

engineer’s emergency hatch.

10. If airplane is not afire, 1111’1@’(K l§e vest
on window ledge. Climb atop c bﬂi\:and proceed
to left wing. ﬁ%f t;&i-

RADAR l]PERlT[IIljﬁfﬁﬁm] Gunner)

1. Acknowledgetin t u.m* “Radar operator

(optional ginrier) dltqlﬁng 5
158

2. Remove parachute harness, flak suit, and
winter flying boots. Keep flak helmet on. Un-
loosen collar.

3. Proceed forward through tunnel to front
pressurized compartment. |

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

5. Tie raft accessory kit line to your arm.
Throw out raft accessory kit and exit through
engineer’s emergency hatch. Proceed to right
wing.

6. If airplane is not afire, inflate life vest on
window ledge. Proceed to right wing.

TOP GUNNER

1. Acknowledge in turn: “Top gunner ditch-
ing.”

2. Remove parachute harness, flak suit, and
winter flying boots. Keep flak helmet on. Un-
loosen collar.

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

4. Close pressure door to bomb bay and
reinforce if possible; proceed forward through
tunnel to front pressurized compartment.

5. Tie extra life raft line, if available, to
your arm.

6. Take sitting position on floor with back
up against rear of engineer’s panel. Use cush-
ions behind back, and brace feet.

7. Throw out life raft; exit through copilot’s
side window.

8. If plane is not afire, inflate life vest on
window ledge. Proceed atop fuselage to right
wing.

RIGHT GUNNER

1. Acknowledge in turn:
ditching.”

2. Remove parachute harness, flak suit, and
winter flying boots. Keep flak helmet on. Un-
loosen collar.

3. Shoot out all ammunition in rear lower
turret.

4. Help jettison all loose equipment.

5. Proceed forward through tunnel to front

“Right gunner
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pressurized compartment. Sit between aisle
stand and copilot’s seat (width of hips may nec-
essitate switching places). Flex knees and brace
feet against rudder pedal supports, being care-
ful not to touch or obstruct rudder pedals
during approach. Protect head with arms or
cushions.

6. Exit through copilot’s side window. If
plane is not afire, inflate life vest, climb atop
cabin, proceed atop fuselage to top wing. Secure
left raft.If necessary, pull outside release handle.

LEFT GUNNER

1. Acknowledge in turn: “Left gunner ditch-
ing.“

2. Remove parachute harness, flak suit, and
winter flying boots. Keep flak helmet on.

3. Report secret equipment destroyed. Re-
port members going forward through tunnel
to ditching station.

4, Be sure pressure door to bomb bay is
closed and reinforced (if possible). Proceed for-
ward through tunnel to front pressurized com-
partment. Secure line of raft accessory kit to
arm.

5. Lie down crosswise on floor, cushion and
back against wheel well step; bend at hips to
extend legs back alongside of turret well. Pro-
tect head with cushion.

6. If airplane is not afire, inflate life vest,
climb atop cabin, and proceed to left wing.

TAIL GUNNER

1. Acknowledge in turn: “Tail gunner ditch-
ing.”

2. Remove parachute harness, flak suit, and
winter flying boots. Keep flak helmet on.

3. Shoot out ammunition in tail guns.

4. Under most conditions, it is desirable to
ditch in the tail gunner’s compartment. J
tison escape hatch; remain in seat, safetgﬁﬁe
fastened, back and head cushmne ees
flexed. When airplane comes to rgéfb,; 1 may
be low in water or under w 34 Diye out
escape hatch and make ’L‘.fay rward to left
wing.

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

Keep in mind that the positions detailed
herein are for B-29's as of September 1944.
Modifications to the airplane will permit
changes in procedures and positions; revisions
will be issued to detail these changes.

a. Practice taking these positions quickly.

b. See that your back and head are supported
so you will not bounce around when the air-
plane hits.

c. Remember that there is always more than
one impact. Be sure the airplane has come to
rest before leaving the ditching position.

Hote

Some airplanes are equipped with astro-
domes, this opening is a fine ditching exit.

Exit from the plane in the order practiced
during dinghy drill but give wounded men first
consideration and assistance.

If ditching occurs at night, turn landing lights
on, providing the reflection does not interfere
with the airplane commander’s vision. Turn off
bright lights within the plane, so that you can
see better when you get out into the darkness.
Turn them on again after landing to guide
nearby rescue parties.

Don’t jump from plane into rafts; you’ll go
right through. If a raft inflates inverted don’t
jump on it to right it. You'll only push out the
¢gir underneath and make it harder to turn the
‘raft over. It may be possible for two or more
men to right the raft from the wing. This may
also be done by getting into the water, climbing
up on one side of the raft and pulling on the
handline attached to the opposite side of the
raft. Remember, however, that it is better to
keep dry, if possible, when the weather is cold.
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Weather Plying

THUNDERSTORMS

The first rule in flying weather is “STAY
OUT OF THUNDERSTORMS.” If it is im-
possible to avoid flying through a line of thun-
derstorm, enter it at right angles to shorten the
period of time in it and follow these procedures:

1. Pitot heater on.

2. Set intercoolers to maintain CAT 25° to
38°C to prevent carburetor ice.

3. Set propellers at 2300—mixtures auto-rich,
so you can “jockey” throttles through a greater
range without exceeding engine limitations.

4. Maintain a constant airspeed of between
180 and 190 MPH indicated.

5. Turn all cockpit lights up to maximum
brilliancy to prevent being blinded by an elec-
trical discharge. In connection with this, it is a
good idea for the man not actually flying to
shield his eyes with his hands. This is just an
added precaution in case the man flying is

temporarily blinded by a bolt of lightning.
6. Keep the wings level, the airspeed con-
stant, and ride with the up and down drafts.

PRECIPITATION STATIC

When flying through a precipitation static
area not associated with thunderstorms, the
static in the radio and the chances of a static
discharge may be minimized by doing the fol-
lowing:

1. Slow down your airplane 20 to 25 mph.

2. Decrease propeller rpm as much as pos-
sible (probably 200 to 300 rpm decrease will be
possible depending on gross weight).

3. Climb or descend two or three thousand
feet, depending on the type of weather and the
terrain. This change of altitude and resultant
change in temperature will often get you out of
the static area.

Tnstrament s4pproack

An instrument approach in the B-29 differs
little from an instrument approach in other air-
planes. Just remember these points:

1. When making an instrument approach and
heading inbound toward the cone, set half flaps,
2400, and turbos on No. “8.” Lower gear just
short of cone.

2. Because the airplane is relatively unstable "

"'j"

with flaps down, it is recommended th
flaps be set when starting to let duv.% ard

the cone, before beam bracketmg tes dif-
ficult and before changes m tude become
critical. It is also recomme rti-nzg;&fu]l flaps

be saved until after you. have bq{s:ken through

Tﬂ 115-130 IAS

Climb 195 IAS

and are lined up with the runway on final
approach.

3. When making an instrument takeoff, the
attitude of the airplane is very important. If
the ship is held in the proper attitude for take-
off, and immediately after takeoff, airspeed will
build up steadily. Don’t pull the nose too high
on takeoff. Climb at a minimum airspeed of 160
MPH to 500 ft. above the terrain. Then, before
continuing the climb, level off until reaching
climbing airspeed (195 to 205, depending on
weight), and until all CHT fall below 248°C.,

4. Recommended instrument flying speeds:

Let down (!2 flaps) 150 IAS (Minimum)

160
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MANIFOLD PRESSURE SURGE AT

HIGH ALTITUDE

To eliminate manifold pressure surge at high
altitude, use the following procedure:

1. Advance rpm and manifold pressure on
outboard engines (keeping power settings re-
lated) until throttles are full open or until surge
is eliminated. Reduce manifold pressure and
rpm on inboard engines to balance power for
best maximum range cruising airspeed or until
it is impossible to maintain pressurization.

2. In the event that the above procedure fails
to eliminate power surges in manifold pressure,
advance rpm (approximately 50 to 100 rpm) on

affected engines until surge is eliminated. A
balanced power condition between opposite
sides of the airplane must be maintained.

@a«&hx
Step 2 will give unrelated power settings
which are undesirable. Related power settings

must be restored as soon as possible to insure
economy in fuel consumption.

PROCEDURE FOR STARTING FUEL

INJECTION ENGINES

BENDIX—Starting

1. Master ignition switch ON.

2. Set throttles at 800-1000 rpm.

3. Fire extinguishers—set selector to engine
being started.

4, Move mixture control to Auto Rich.

5. Fuel boost to HIGH (22 psi).

6. Energize starter.

7. Mesh starter.

8. When prop has turned one ~trevolution,

turn ignition switch ON. ﬁ{; L
9. Fuel boost OFF after gnglhe is operating
smoothly. S

WARNING: If this - ggkaéedq;é"*hnes not start
engine after 30 ﬁatjgﬁ ubfﬁeshmg, let starter
cool for one ijmﬁ,iltda-’v theﬁ repeat procedure.

REST Rﬁj_?gﬂ D

BENDIX—Stopping

Stopping instructions are the same as for car-
buretor engines.

<BOSCH—Starting

Same as for Bendix, except that throttle is
set at full npen position. When engine fires,
bring throttle to proper idling rpm.

BOSCH—Stopping

Same as for carburetor engines, except that
throttle is moved to closed position.
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STANDARD B-29
PILOT'S QUESTIONNAIRE

.

1. The wing span of the B-29 is approximately (a) 107 feet, (b) 141 feet,
(c) 103 feet.

2. The over-all length is approximately (a) 99 feet, (b) 110 feet, (c)
T4 feet.

3. The maximum height is approximately (a) 16 feet, (b) 51 feet, (c)
29% ft.

4, The wing airfoil section is a:
(a) Standard Boeing design similar to B-17.
(b) nghaj?f high-speed Davis airfoil.
{aﬂ%d@mg 117.

5. Starting, (:h:(}}n‘"the nose, name all the different compartments in the
fuselage
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6. Locate the exits from all the crew compartments.
(a) In flight.
(b) After crash landing.

7. Name the crew compartments which are accessible and those which
are not accessible when cabins are pressurized.

8. The landing gear is not completely retractable inasmuch as the tail-
skid is always extended. True or False?

9. The following type of flaps are used on the B-29:
(a) Split trailing edge flaps.
(b) Fowler flaps. -
(e) Hinged, slotted flaps.

10. What are the flap settings for:
(a) Takeoft?
(b) Downwind leg?
(c¢) Final approach?

11. What is the maximum flap angle?

12, What is the maximum airspeed not to be exceeded with: (a) 45°
flaps? (b) 25° flaps?

(a)

oy

Ly

r'f.{'l i
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13. Explain in detail how you would put the flaps down, using the
emergency system.

14. What is the minimum speed at which the flaps are retracted after
takeoff?

wviliarny Powern Plant

15. Where is the auxiliary power plant located?

16. What is the voltage and amperage output of the auxiliary power
plant generator?

17. Is the auxiliary power plant supercharged?
18. What type of fuel and oil must be used?

19. Describe normal starting procedure,

Landing Gear

20. In what ways can the landing gear be extended or retracted?
91. What is the direct function of the landing gear transfer switch?

22. What is the direct function.of the bus selector switch on the battery
solenoid shield?

23. Locate the emergericy landing gear motor switches.
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24. How can the landing gear and doors be retracted after an emer-
gency operation?

25. What means has been provided for determining whether the land-
ing gear has been extended? Day? Night?

26. Explain in detail the correct procedure in case landing gear fails to
retract on normal system after takeoff.

27. What part of the landing gear mechanism causes the down and
locked lights to burn.

28, Are 3-point (tailskid contact) landings normally expected on this
plane?

29. What provision is made for emergency extension of the tailskid?

30. In your preflight inspection, how would you check the nose gear and
main gear shock struts for proper extension?

31. How long is required to extend the landing gear on the normal
system? On the emergency system?

gw’w and 4ecessonies
32. What type of engine is installed on the B-29?
33. Propeller rotation when viewed from the rear is in which direction?
34. What type of carburetor is used on the B-297
35. Describe the type of starte%ghat is used on the B-29?
-l""‘ll!“lll:':::I
36. What type of prnpe%l%is‘mﬁsed?
| Y
37. What is the main-difference between the propeller governor con-

trols used on tl}qaqﬁi "and on the B-177?

e

3
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38. What are the normal cowl flap positions for:

39. What is the maximum cylinder head temperature for the following:
Takeoff (max T miN) .cceirscarssanacons

Climb (max 1 Bour) .iiissseesseresssiag

Auto Lean operation. .. ...........ccuu.

40. Is a cowl flap position indicator provided?
41. What accessories are affected by failure of an inboard engine?

42. What accessories are affected by failure of an outboard engine?

Tearbo- Supencharger, Induction
and Ervhawnst System

43. How many turbos are used ver engine on the B-297
44. What type of turbo supercharger control is used?

45. What is the purpose of the exhaust supercharger?

46. What is the purpose of the supercharger pressuretrol?

47. How are the supercharger, pressuretrols controlled by the pilot?

'I..'H.
£t
by

48. How many press are used?

N

N
49. How are chpﬁrl flaps and the intercooler flaps operated?
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O Syostem

50. What is the oil tank capacity on the B-297

51. What are minimum and maximum limits for oil pressure?

52. What are minimum and maximum limits for oil temperature?

53. What is the minimum oil temperature to be reached before run-up?

54. What must be done to engine oil if emergency takeoff is necessary?
(Before engine is completely warmed up?)

55. What means are used to control the engine oil cooler?

Fuel Sqystem

56. What is the fuel capacity for each engine?
Qutboards:
Inboards:

57. What is the fuel capacity of the bomb bay tanks?
58. How are the tanks vented?
59. What is the function of the tank safety switches and where are they

located?
60. The engine priming system injects fuel into what part of 1he engine?

61. What is the normal fuel cnqsqﬁﬁpﬂnn per engine at:
2200 Hp (takeoff)

2000 Hp (climb)

1170 Hp (cruise),
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62. What position should the mixture control be set at for the follow-
ing conditions:

Climb above 2200 rpm and 35"................
Cruise above 2200 rpm and 35" . .....ccvviennns
Cruise below 2200 rpm and 35" .........covvnn.

63. How are the fuel boost pumps operated?
64. How should the engine be primed?

65. Describe the procedure necessary to transfer fuel from number one
fuel tank to number two fuel tank.

66. With fuel pressure at 17 Ibs. and oil pressure at 40 lbs., how is it that
fuel is injected into the oil system for dilution?

67. What is the hourly capacity of the fuel transfer system using both
pumps?

Electnical System

68. How many generators are used on the B-29, and where are they
located?

69. Where is the external power plug located?

70. What units are supplied with electrical power by the emergency
bus?

71. In what two ways can the emergency bus be energized?
72. Can the normal bus %ﬂl& emergency bus be energized at the

same time? = i
73. What is the.§q’§§\?uf power for each bus if each bus is used sep-

arately? v
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74. How many amperes are required to operate:
(a) Wing flaps?
(b) Bomb bay doors?
(c¢) Landing gear (normal system) ?
75. How many inverters are used on the B-29 to supply the AC system?

76. What instruments and pieces of equipment use AC from these in-
verters?

77. When the landing gear is not fully extended, under what conditions
does it support the weight of the airplane?

78. If none of the landing gear would retract using the normal pro-
cedure. what would be the first thing to check and where?

79. What might make the warning horn blow
(a) steadily
(b) intermittently

80. If the main wheels retract, but the nosewheel does not, using the
normal procedure, what should be checked first?

81. Explain in detail how you would open the bomb doors if the normal

system failed.
82. Can the hydraulic pump be operated by the emergency bus?
83. Which of the door and gear motors are fused?
84, Name seven electric pumps which use 24 volt DC current.
85. Is the cowl flap operation automatic or manual?

86. If the propeller governors fail to operate, what should be checked
first?

87. Do the fluorescent h¢§wfc or DC?

88. Name the five d.lffer%\ﬁ'systems of exterior lights.

l 1|.,.!t"‘-|...-"

89. Locate all fuspr’ﬁaﬁéls and indicate which are accessible in flight.
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De-Teer and Vacwum Syostems

90. When would you need all four vacuum pumps?

91. What does each pump do?

92. What should the vacuum pressure reading be?

93. Locate the anti-icer pumps and describe the function of each.

94, What is the purpose of this system?
95. What provides pressure for the cabin?

96. Explain in detail how you would pressurize the cabin and how you
can control the pressure manually.

97. In what ways can the cabin pressure be released?
98. Starting from sea-level, give the altitudes maintained in the cabin.

99. What check should you make on the cabin pressure regulators be-
fore pressurizing?

100. In case of failure of the cabin pressure regulator, what means are
provided for keeping an excessive pressure from building up in the cabin?
Where is this unit located?

101. How is the cabin heated?
<
102. Where is thecabin thermostat located?
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Ovygen Syotem

103. What type oxygen system is used?

104. What should the pressure gage read when the system is full?
105. How many oxygen systems are provided?

106. How many oxygen bottles are installed?

107. How many individual outlets (regulator panels) are provided?
108. Of what do these regulator panels consist?

109. What is the minimum pressure on which the system will operate?

110. Name the controls that may be used in the operation of the de-
mand type regulator, and the difference of operation of the controls.

111. How long will one stationary cy:]inder last one man?
112. How long will the portable oxygen cylinder last a man?
113. Where are portable oxygen bottles located?

114. If a crew member is suffering from oxygen lack, in what position
should his emergency valve be?

115. What precaution must be taken if the emergency valve is used?

Hydnawlic System

116. What are the normal operating pressures of the normal and emer-
gency systems?

117. Where is thie Fvdraulic panel located?
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118. How can the pressure of the normal and emergency systems be
bled?

119. How is the emergency system serviced?

120. Is it safe to use normal brakes while servicing the emergency
system?

121. Approximately how many brake applications may be made with
the emergency system?

122. How many expander tubes per wheel?

123. After diligent application of brakes, it is proper to set the parking
brakes. True or False? Why?

124. What power unit supplies the hydraulic pressure?
125. How is the proper hydraulic pressure maintained?

126. If you were using normal brakes on your landing roll and you
broke an expander tube, what would you do?

Power Plant Performance

127. Give the following information:
T.O. Hp
Rated Hp

128. What is the proper engine rpm and mp for:

. . seeemeemessesbabanaes  SeA AR R e e e e

Mil. Power TR < NI IS, . A ——————
Rated Power S R B R TR R R e e R A N S

Auto Lean gpérition .............oooiiiin e
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129. Which should be reduced first, mp or rpm?

130. What causes detonation, how do you know when it occurs, and
what would you do about it?

131. If all four engines were running hot (above 248°C) in a climb,
what would you do and why?

132. Give stopping procedure,

133. Give procedure for checking prop governor system during engine
warm-up.

134. What should be the intercooler flap position on T.O.?
135. In what order should the engines be started?

136. What are the minimum and maximum limits for carburetor air
temperature

(a) Under conditions likely to produce ice?
(b) Under conditions unlikely to produce ice?

137. Name the radio sets that this plane is equipped with and what crew
member has control of each.

138. Give the location of the jackboxes.

139. What switches must you turn on to operate the interphone system?
S

f gl

140, Give the five positions on the jack box.
',_:.ﬁu"x ,,)

e

141. If the interphon %ystem fails, what is one of the first things to
check, and whe;e@*?if located?
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Emengency Procedure

142. Why should airplane commander’s, copilot’s and flight engineer’s
escape windows and hatches be opened before an emergency landing?

143. What three emergency systems are provided for the airplane com-
mander to communicate with the crew?

144. How is cabin pressure released in an emergency?

145. Why should airplane commander’s, copilot’s, and flight engineer’s
windows and upper escape hatch not be used as emergency exits during
flight?

146. Why should lower turret areas be avoided by crew members dur-
ing a crash landing?

147. Where should the crew members, with the exception of the air-
plane commander and copilot, station themselves for a crash landing on
land?

148. What is location of life rafts?
149. How are life rafts released?
150. What is the proper procedure in case of engine fire in flight?

151. Give the location of the following
a. Emergency{landing gear door release.

By
£

. Emefgéricy brake control.
b : g.e%gf cy brake con
G '{:Er'_niéne fire extinguisher control.
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d. Emergency hydraulic pressure gage.

e. Hydraulic servicing valve.

f. Hydraulic pressure gage.

g. Airplane commander’s over-ride control (early models).
h. Airplane commander’s bomb release handle.
i. Landing gear power transfer switch.

j. Surface control lock.

k. Emergency cabin pressure release.

1. Propeller anti-icer controls.

m. Surface de-icer valve.

n. Vacuum pump selector.

o. Warning horns.

p. Generator switches.

q. Position light switches.

r. Suction gage.

s. Prop feathering buttons.

t. Intercooler flap controls.

u. Engine primer controls.

v. Hydraulic hand pump.

w. Fuel shut-off valve switches.

x. Booster pump switches.
y. Landing gear s'ﬂg:h (normal).
z. Landing light switch.
e
aa. Recggpﬁbﬁ light switches.
bb, Autopilot switches.
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%Ze A complete index to

THE AIRPLANE COMMANDER MANUAL FOR
THE SUPERFORTRESS

will be provided in the final pages
of the forthcoming supplement on

“Personal Equipment for B-29 Crews.”
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