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CHAPTER 2
AIRPLANE COMMANDER'S AND PILOT'S PRE-FLIGHT INSPECTION

Hection | - Genmeral

1. The responsibility concerning the safe operation
af the aircraft, safety of the crew, and the efficlent accom=
plishment of the assigned mission, is delegated to the air-
plane commander,

2. Each member of the crew has received a thorough
course of technical training pertiment to his particular
speciality; therefore, certain duties concerning the pre-
flight ipspection should be delegated to sach crew member,
These duties, when so assigned, are performed under the air-
plane commander's supervision amd command.,

3. Performance of the f---lrll T‘n—i‘li;ht ingpection
should be assigned to the flight engineer, since he is the
best gualified member of the crew to determimne the proper
condition of the airplance

4. Certain other crew members should be made available
to the engineer to ald in accomplishing certaim portions of
this inspection (see the Flight Engineer's 30P for detalls
of the Engineer's pre-flight inspection).

5., In addition to the general pre-flight inspection,
each specialiest should accomplish that portion of the pre=
flight pertinent to his specialty.

-Section 11 - Inspection Procedure

1. Parachutes and personal equipment: placed on the
ramp to the left of the pose Bectiom in order of crew in-
spoaction,

2, Form 1A - check the Form 1A for aireraft status,
vemarks, alreraft and engine time, Sign the exceptional
release if necessary.

3. Form F - check for proper completion and compu-
tations, If properly accomplished, sign and dispatch to
operations.

4. Yisual ipspection — visually check the landing
gear, fuselage, props, engloes, wings, stabilizers and con-

trol surfaces for condition, cleanliness and security, land-
ing and navigatiom lights operative,

5. Pitot tubes - covers off and tubes open,

6. W = open, Check staliec holea for
freedom from obstruction.

RESTRICTED




10

RESTRICTED

T = In svent englines have nant been run
up, or propellers pulled through, within thirty (30) min-
uwtes prior to flight propellers will be pulled through
twelwe (12) blades using only two (2Z) men per blmde, In
case liguid lock is encountered crew chief will be notified

and erew will not attempl start until ligulid lock is cleared.

8., Crew ipspection - after the propellers have been
pulled through, have the crew lime up for inepection in the
following nrdar pilot, navigator, bombardier, flight engi-
neer, radar observer, radio operater, top gunner, left gun-
ner and tail gumner, (extra passengers will lime up in rear
of flight crew, in orcer of rank), Check each crew member
for physical condition and proper equipment far the assigned
mission,

8. mn,,m;u_{.nli_m_hh_dmﬂ = have the down
locks removed and properly stowed in the aft unpressurized
compartment.

1. Fipal ipspectiop - Alrplane commander will make

visual imspection to see that down locks and pltot covers
and bomb door locks are removed,

Section I11 - Standard Check List
BEFORE STARTING

1. Preflight ....... sasssnsas Completed
2. Forma IA KT ....... esssss Checked
3. Crew inspection .......... Completed
4. Down locks & pitot cover . Removed
3. :P-m-.;l equipment ....... Checked
6. Seat and pedals .......... Adjusted
7. Parking brakes ....:.:..:. S8t

8. Wheel chocks ......ev000.. 1B place

f. Emerg, bomb doof releass
bandle .......co0c0s0000 ID place

10. hor.. cabin press release
handle ........css00000.0 In place

1la Landing gear switch ...... Down

11b Landing gear fuse ..,,...., In place

R, AP o ociisshnnssas W =e e O TEES

13. Hydraulic pressurs .,,..... Normal (1225)
RESTRICTED
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14, Propellers .....sscediseass High RPN
*n, Mesitr motor W ........ m

*h, RPM sel BW .....c00:.. Aute
*¢, Auto tel lights ...... Om

g, Cirec BXKFE ..csasssess DB

*g, Matr contirol ......... High RPN

«f, HReverae piteh ........ Normal
15. Bomh H00T# .....esss0ss000+ Closad

16, Tank safety switches ...... “Can Salvo"

17. TurboB ....cssssssnrssnssss OFF
18, Flight controls .....ccs:0+ Checked
18, Hadilo® ......uss ssssssnssss Chocked
20, AlUIMOLOTE ....cvssnusassnas BEL
$l. TaFFPWES . icseissnshadnnsann Stowed
22, LightA ..:ivscssssssssnssss Checked

23, Oxygen chk by stations .... PSI

24, Engloeers report .........s Ready to start
eugines

25, Pire guaPd .....cssssassssa Cloar Rt & Left

26, Start englmed ....sss:::::2 NOtily emgineer

27. GBtart engines #3,#4, #2, #

BEFORE TAXIING
1, VRCUUN ....csssssssssssssss Chocked
Zi OFPOE .ovivssbinpsass csssss URCEESd

3, Instruments® .....sscess0:0s Checked

4., Alarm bell & phone t:lil
lllht daadiddsdadR RaFAEREEn ch'cm

5. Ready to taxi ............. HOtify crew

6., Parking brakes .....:sss:s: Off
*Curtis Electric Propellers
RESTRICTED
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NHILE TAXIING
1., Emerg Brakes .......cssee00.+ Checked
2. Reservice #BOTE ......ccoees.. Romerviced
3. Hydraulic press ............. Hormal
4. De-lcer boots ......ccsssss.. Checked
BEFORE TAKE-OFF
Hose wheel ......... ssssessas Bitraight
2, Parking brakes ........c005.. B0t
3. EDglne rum up ..secsssnsas +2s Completed
A. [Erou Chegk
1. BRun props through 2 cycles, (de-
crease = increase)
*B. ProD Check ....ccscesees. 1500=-21" BG
1. Feather check ....... Completed
2, OGenerator check ..... Completed
3. Fixed piteh ,....:..: Cheocked
4. HReverse check ....... Test hop only
« MAuto check .......... Completed
6. Protective relay ..., Checked
7. Throttle back Engs 2, 3, & 4
€. Engine Check
1. Master motor ........ Z800EPM or
High RPN
ARG seessnaiiess S (U JoVe1)
3. Chock mags .......0.. 2200 EPN
4, Synch check .,....... 2000 Auto
5. Check Engs 2,3,84 ... sams mannsr

D, Maximum Manif Variat ...,
*Curtis Electric Propesllera
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4. Wing f1apa ........esssassv0. Bot 257
5. Trim tabs ...cicscsssssssssss S0t for TO
B, Aute PIlot ...cescsrnsnasscaa OFFf
To PIOPE .uvecssssssnsssssnsnsss High RPN

*a, Metr mOtOX AW .....sse.. OB

*h, RPN Bel BW .....cevesass Auto

*c, Auto tel lights ........ Om

*d, Circ brkFe .....cssvsess OW

*p, Master control ......... High RPN

*f. HReverse pitch coatrols . Normal
B, Turbol ......seseesssssssss-- S0t for TO
8. Windows and hatches ......... Closed
10. REadio call ...cvcvsssssnsssss Completed
11, Crew Teport ....cssssssansass ROndy for TO
12. Flight controls .....cceess.. Checked
13, Bafety DoltS ...cecescvsasssss FRntened
14, Throttle brake ......ccenvess S0E
15, Flight instruments .......... Checked
18, AC omn interphone for TO
17. ERCINEERS REPORT

A, Bagt TO mpesd .....co0ues

b, Beat flap up speed ,.....
c, MNinimum 3 eng climb speed

18. Check list completed,

19, TFull power check ...ccsesces + 1t 3rd runway
BEFORE LARDING
1. Rotify orew .....::csssssssss Propare to land

*Curti=s Electric Propellers
RESTRICTED
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Bafety belts fastened ....... Fas=tened

RBadio call ...c.sscssssssssss COmplated

Altimeters ,..icoesennenanane Bnt
Avito pilo® .L..acuas swainuaes OFE
PRERGEE. oo vsprsbnsrisssssnee Stowed

Hydraulic Ppress .,.......:... Normal

Engineers report ......sss::s OGross wi
CG % MAC

Ready to land
Stalling speed & CG ..covnvvne e MPH

PRSP csivsevnsbssnssssin ssss 2400 RPN

Lapding EeAT .....svsvsssssss Down (lights om)

Wing flaps ...... R REl L
TUrbo® ...cccvsnncesnsssnsnns 501
Radio call ....covssncssnsss- Completed
Stand by full flaps ...... ess Om Tinal

Hydraullc Press ........c.. +» Mormal
TUXDOS ..iuvvavesssnnasssassss off

PROPE  iiscniivisnanaa esssess High RPM
wing flap® ....cicscsnnnnresas UP

Post flight check 66-8, ..... Notify Eng

Parking brakes .......ccva000a Set

Bomb door safety valves ..... Bafe

BRdiOB ...cconsrracisnninnnes OFF

Controls ......cevsnvsssnass- LoCked

ChOCKS s.uccsssssssnsasssrass LD place

Parking brakes ..........0... Off
RESTRICTED
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Post flight inspect ........ Completed
Forms 1 G1A ..csvcsusansasss Completed

Hection IV - Amplified Check Ligt

1. Pre-flight inspection - completed.

2. Forms 1A and F - signed and on board,

3, Crew inspectiomn - completed,

4, Down locks (gear and bomb doors) - remowved,

5. Personal equipment - checked,

a. Parachutes and dinghies - put on parachutes

and

check the "seat type" dimghiea.

b. Clothing - be sure that proper clothing is
aboard for the mission to be parformed.

¢. Life vemts - check for pressnce of cart=
ridges and make sure they bhave mot acci=
dentally discharged {(check safety wire at the
r}m :'.l.unllr). Wear the parachute over ths
ife vest.

6, Beat and Pedals - adjusted., Adjust the seat and

rudder pedals as

7. Parking
pull the parking
pedals.,

Yheal chocks {rt:ht l.lrﬁ} = im

ahuulﬁ ‘be met 2¢
outboard and aft

8.

necessary.
brakes - set, Depress the brake pedals,
brakes handle out, and relsase the brake

Ince, Chocks
fore and aft of each (;nre of aach
of each l.nbo-rd )

bomb door release handle = in place,

The T=hapsdle, on the airplane commander's control stand,
should be down and safetied with light gage wire,

10. Emergency
The T-handle, on

cabin Trt-mt release handle - in place,
tlu airplane commander's control stand,

should be down and safetied with light gage wire.

11, Landing gear switch and fuse - switch down, fuse in

place, The gear switch should remaim in the down position

at all times when the gear is extended to prevent "gear col-

lapse” in case the screw is mot securely set against the

down lock bumper,
burned out,

SBes that the fuse is imn place and not

RESTRICTED
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12. Battery switch - an. Call the engineer and
notify him to turn the battery switch on - APU on the line.

13. Hydraulic pressure - normal (1225 PSI). The pi-
lot obtains the mr:umz’ugﬂul ie pressure reading from
the engineer. Depress ake pedals until the normal
pressure drops to approximately 1000-1100 PSI. The auto—
matic pressure switch should cut im and return the pressure
to 1224 PSI. The pllot reports: “Rydraullie pressure nor-
mal.”

14. Propellers - high BPM. Move the RPN selector
switch to High RPM and check the indicator lights on the
pllot's instrument panel.

a, Haster motor switch - aon.

b. RPM selector switches - automatic (auto-tel
lighta on),

¢, Clreuit breakers - on.
d, Master control - high RPN,

&, HReverse pltch normal - check to see that 1
k4 and 2 &3 are in the unarmsed (pormal po-
sitiom,

15, Bomb doors = closed; light out, The airplane
commander orders the bombardier to close the doors and
checks to see that the indicator 1light is owt, The radio
oparator and gunner report “Bomb doors closed.”

1, Tank aafety switch - can salvo, The bombardier
is responsible for t “ean salve” position of the tank
safety switch,

17. Turbo—off, Turn the turbo selector to zero,

18, Flight controls-checked, As the coptrols are
moved, the pilot orders: "check aileroms”, The gunmers will
rmri right and left amileron direction of movement to the
pilot, Hepeat this procedure for the slevators and rudder,
Thile making this directiomal check, the comtrols should
oparate smoothly throughout their eatire travel range.

19, HRadios-checked. While the pilot is checking the
flight comtrols, the alrplape commander turns on the radio
and requests taxi information, The pilot after checking
controls, turna on the radic compass and checks fnr proper
operation on pearest radio range and leaves the conirol om

€ position, He then stands on the interphone so
tug he can be im continwous contact with the crew,

HESTRICTED
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20. Altimeters-set, The airplane commander and pilot
set their altimeters by the tower altimeter setting. heck
the gltitude reading against the koown field elevation. If
the altimeter setting given by the tower indicates an alti-
tude different from the known field elevation, check the
setting again and pote the difference in slevation mo you
can use it in correcting the reading when landing., HNote
excessive deviation im the Form 1A (plus or minus 100 feet).

21, Turrets - stowed. The alrplane commandsr checks
all turret warping lights on his instrument panel to sew

;-h“ :11 turrets are properly stowed, Turret lights should
out,

22. Lights = checked. If any night operation is con-
templated on the flight, check all lights — flourescent
lights, identification lights, landing lights, and position
lights (switches on control and misle stands), A member of
the ground crew should be imstructed to check the landing
lights and position lights. Wing position lights are mot
visible from the airplame in flight. They can be inspected
ot night from inside the airplane only by ehcthg the re-
flection on the ground, The sirplane commander, flight en-
gineer, and ome gunner will possess a serviceable flashlight
on each flight. Alsc asm aldis lamp will be carried on all
flights.

23, Omygen - _________PAI. Airplane commander and
pilot check thelr oxygen pressure gages and walk-around
botiles for proper pressure (400 to 450 PSI), Auto-mix
should be on and the ssergency valve off, At this time
&ll erew members (starting with the bombardier apd working
aft to tail gunmer) will check in by interphome, giving
station oxygen pressure. T

24. Flight Engineer's report - ready to start engines.
The pilot ealls on the 1ntmho¥n "Enginear's report",
The flight ll!illﬁl' reports "Heady to start engines.” (at
this point, if the flight engineer has not completed his
checklist, the airplane commander waits befors gEiving the
command to start engines,)

25, Btand clear; fire guard - clear left, cledr right.
¥hen ready to start the engimes, both the rlrpiu- commandar
and the pilot give the cosmand, "Stand clsar” to the
crew (clear right, clear left). When the fire guard
ready, pilot says on interphone "Stand by to start engines, ®
26, Start engines - notify emgineer,
a, The engines are started, 3, 4, 2 & 1. The
airplane commander -1pl!1- ‘L: the
crew that No. 3 engine is ready to be started,
and then tells the flight enginesr to start
Fo. 3 engine. The number of fingers held up

RESTRICTED
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b;‘tha airplane commander or pilot indicates
t pusber of the engine to be started. When
the engine starts, the flight engineer ordi-
parily reports "Engipe operating normally.”
Then he announces "Ready to start No. 4 en-
gine.,” Follow a similar procedure for the
other engines. The flight engineer handles
the throttles throughout the starting pro-
cedure, keeping the EPM between 1000 and
1200. When an engine is running smoothly,
the flight engineer sets the throttle at 700-

1000 (1

RPN if oil temperature is below

40°C)., Thereafter the airplane commander will
contral the throttles except when asking for
engine-driven generators and during the mag
check, If any crew member detects an engine
loading up (black smoke, or RPM drop, or both)
he informs the pilat om interphome. Im the
event of engime fire, place the jack-box im
the call position and make the necessary re—

port,

b. Starting Dom'ts,

{1) Don't start the engines until the Before
Starting Checklist has been covered item
by item,.

(2) Dom"t start the engines until the pro-
pellers have beenm pulled through to elim-
inate any possibility of liguid locks,

(3) Don't jam throttles forward at any time,
especially during the starting procedure,

{(4) Don't start engipnea until a fire guard i=s
posted,

(5) Dom't continue to run amn engine if the

and rear oll pressures do not build

up within 30 seconds after startipg.

BEFORE TAXTING

1. Vacuum - engineer's report, light checked. The
pilot tells the flight engineer "Check vacuum.” The flight
engineer, after checking the vacuum reading for both pumps
(gage on engineer's pansl should read 3.8B" to 4.2 Hg.),
reports to the pilot "Vacuum checked"., If the vacuum selector
or valve is stopped between pumber 2 or 7 engine positions,
or if the vacuum pressure is low, the lig.: on the airplame
commander's lostrument panel will f1lash on,

2. Gyros = uncaged., Alrplane commander and pllot
check their gyro instruments to make sure they are un

and operating correctly.

At this time, set the directional

gyros to conform with the mag compass heading.

BESTRICTED
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3. Instruments - checked, The alrplane commander and
pilot check their respective instrument panels for proper
readings and operation of all ipstruments.

4, Alare bell and phone call light - checked; crew re-
port. The airplane commander turns on the alarm bell and
phone call Iight and calls for the erew report., The pilot
calls the crew and orders "Crew report.” The crew repaorts
"Station check complete; phone call light and alars bell
okay."

5. Chocks (right and left) - out, The airplane com-
mander and pilot signal the ground crew to "pull the chocks, =

6., Eeady to taxi = notify crew,

a, The airplane commander notifies the crew
"Stand by to taxi.” The crew reparts “Ready to
taxi, "~

HOTE: Like all tricycle-landing gear aircraft,
the B-29 taxis easily. The brakes are
good and have four expander tubes per
wheel, Remember, however, that the B-29
is big and heavy., It gains momentum
and because of its size you have to de-
pend on your side apd top gumners to aet
as observers to warn you of obstacles.

b. For all ground operations, =et the props at 700-
1200 RPM and the mixture in auta=rleh, Never
use autolean for taxiimg. If the carburetors
are adjusted properly the epgines idle as low
as 550 RPM without loadi up. (600 RPM for
fuel injection pumps). :Tﬂyu return throttles
to 700 APM when parked,

€. For saximum cooling and prevention of backfires
contral both the speed and direction with
brakes alome. Starting a taxi turs with out-
side throttle does mot save your brakes because
the apeed of the airplane accelerates guickly
with this extra power and the brakes must be
used to decelerate. If excessive speed is ob=
tained bring the airplane almost to a stop,
straight ahead, then stay off the brakee as
long as possible to let them cool,

T. Parking brakes-off,

1. Emergemcy brakes-checked, As the alrplane he-
glns to roll, notify the engineer "checking emergency
brakes”. The airplane commander pulls the emergency brake
levers (checking for even application of braking action).
The engimesr recharges the emergency accumulator,

RESTRICTED
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2. Hydraulic pressurs - pormal (1114 PSI). Im con-
gested areas and before the alrcraft starts a turn, the
pilot informs the airplane commander whether or mot the hy-
draulic pressure is up (every 30 seconds in congested
areas).

3. De-icer boots = checked, Check proper operation
of all de-icer boots if icing conditions will be emcountered
during the flight.

1. Kose wheel - straight., Before engime run-up, the
pilot checks through the cockpit floor observation window
to make sure the nosewhesl is straight.

2. Parking brakes = set.

3. Engine run-up-completed, The alrplane commander
glves the command "Stand by for engine run-up,” apd the pi-
lot repeats the command over the interphone., The enginpe
run=up for firast take-=off should be accomplished in the fol=
lowing manner (for the subsequent take-offs, items a. through
g. may be eliminated):

&, Alrplanse commander imcreases all throttles to
1500 RPM i:utuﬂtic control set at 1500 RPM);
approximately 21"HG is necessary to obtailn this
RPM, The airplane commander commands “"Check

enerators” while performing feathering check
fdumui approximately 200 RPM),

HOTE: Feathering check at this time will
place enough electrical load on the
main bus line, so the flight engineer
may properly check the gemerators (Ham-
ilton standard propellers. Place load
on main bus line by extending flaps to
259, then return flaps to full up posi-=
tiom).

b. The airplame commander operates all four pro-
paller switches to full decrease, them to full
ipcrease (from limit warnimg light to limit
warning light) to test the propeller governors.
At full decrease RPM, before returning switches
to increase RPM, check tachometers for stable,
upiform readings of 1200-1300 RPN, When pro-
pellersa are again returned to high RPM, tacho-
meters should all read 1500 as before. Any
propeller overshooting the aoriginel setting is
not being properly governed must be cor-
rectad before take-off,. With Curtiss pro=-
pellers, use the following procedure during
prop ;ni magneto check at the sngine rum-up.
Thess procedures check the fized pitch, reverss,

RESTRICTED
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and automatic operation of your propam, The
putt=putt and the geserators must be on for
the checks. Leave the gemerators om during
flight and the landing roll.

(1} With all four throttles at 1400 RPN
hold No, 1 propeller selector switch im
the decrease RPM position until the prop
speed drops approximstely 200 RPM,

(2} Place the switch in the fixed piteh posi-
tion amnd check to see that the RPN re—
mains mt 1300,

(3) Place the switeh im the increase RPN po-
sition, As soon as propeller has im-
creased approximately 100 RPM, move the
switch to automatic and check to see that
the EPN returms to 1500,

(4) m&\t the procedure on engines Mo, 2, 3,

(5) Om test hops place the inboard propeller
pre-selector switch to reverse,

(6) Depress the actuating switch, just above
the airplane commander's throttles., HNote
that the engine RPH goes from 1500 to ap-
proximately 1804 and then returns to 1500,
at which time the props are in reverse
pitch,

(7) Return the pre-=selector switch to the por-
mal position, The propellers should re-
turn to the pormal angle, Note that the
engine RFM agaln increases as the propeller
blades pass through flat pitch apnd that
the in=board propeller tel-lights flash on
when the propellers reach the low angle,
The engine tachometers should return to
ihe original RPN,

(8) Repeat the procedure om the outboard pro-
pellers, this time having the pilot de=
]tll'ﬂﬁﬂ- the actuating switch under his

hrottles.

(9) When tho props are again in normal piteh
(1300 RPM, automatic), advance manifold
pressure to ZE8"HG, and check the automatic
operation as follows: Turn the master syn-
chronizer control switeh off, Is this po-
sition, the engines should remain constant
at the same RFN.

(10} Turn the master synchronizer control
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switch on and turn the control im &
counter-clockwise direction until the
engine tachometers indicate a drop of
approximately 200 RPM. All tachometers
should show stable, uniform readings.
Then turn the master synchronizer con-
trol switch in a clockwise position to
ZR00 RPM., CAUTION: Om cold days, the
indicator may not read 2800 RPM, DO NOT
FORCE CONTROL EMOB to obtaln proper
reading,

Yhen the propellers and generators are checked,
the airplane commander retards Ne, 2, 3, & 4
throttles to 700=-1000 RAPM and tells the flight
engineer to "Rum up engines”. With the master
chronizer control set at 2800 RPM, #1

t ttle is advanced to full power to clear en-
gloe out, A full power, no boost run-up at sea
level, twm:lntelr 413' is mormal manifold for
2800 HPI The flight epgineer then retards No.
1 throttle to 2200 RFM, reports manifold pres-
sure to the pilot, cbccl:s magnetos, and calls
out "Right be:sth left both" {lﬂim allowable
drop im 563.

HOTE: Above sea level, subtract omne-=inch for
each thousand feet of altitude, Changes
in temperature will vary these settings,
but the variation will be the same for
all engloes, Excessive manifold pressure
on one engine is an indication of a bad
eylinder, a bad valve, or some other en-
gine malfunction.

The flight engineer them retards Mo. 1 throttle

to 2000 RPM and checks for synchronization drop

by placing the mixture control in auto-lean po-

-H;":h‘ and motes drop im RPN (max allowable 50
]i

After the four engines are checked, the alrplane
commander setas the turbo selector to take-off
position and advances the throttlea, one at a
time, full open, to check manifold pressure and
RPN, For this ground check, the gages should
read between 2700-Z800 RPN and 48°-49" manifold
preassure for each 50 RPN below maximum govermor

apead,

EUIE: mAY l.t hi=s n
m}"}nﬂ the turbu 1:1
on t]u firset one third of thn rum:l RS

an ald im reducing engine ground time,
Some cylinders rum up to 1002 hotter
than is recorded on #18 c¥linder head
temperature gauge .
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4. Hn: flaps - nt to 25 Lower the win El..l.pll to
25° and have the rqpqrt "left flap down i
"Right flap down S50-. & . 0,

5. Trim tabs - meutral, The airplane commander
checks to see that all trim tabs controls are in the neu-
tral position.

6. Auto=Pilot = off, The airplane commander makes
sure that all auto-pllot switches (pilot's aisle stand) are
off.

7. Propellars - high APM. The plilot operates the
propeller switches (on aisle stand) to increase RPN (for-
ward) until the propeller limit lights on his panel flash
on,

#. Master motor switch = om,

b. RPE selector switches - avtomatic (muto-=tel
lights om).

c. Master control - high RPM.
d. BReverse pitch control - normal (not armed).

8. Turbos - set for take-off, On most airplanes take-
off setting on TBS will be position No., 8., GSome airplanes
are equipped with the Type B-T controal om the TBS(check 1f
B-7 removed) to provide for water imjection. Om these air-
plapes, the take-off setting is marked at 3=3/4 on the TBS,
Emergency power is obtained by increasing the TBS to 5.
Above 5, bowever, the pressuretrol will antomatically an—
ticipate water inill:‘tion and reduce the manifold pressure
accordingly. power check will be made only when neces-
sary to set individual turbo's for take-off power,

8. Windows and hatches - closed, As the airplane com-
mander closes and secures hias window, the pilot closes his
checks to see that the forward compartment emtrance hatch is
cloaed, and orders the tall gunner to "Close the rear en-
trance door and escape hatch. "

10, Landing lights (night) - night light 450 down,

11, Radio c¢sll = completed., The airplane commander
calls the tower and requests permissiom to take off,

12, Crew report = ready for take-off, The pilot ealls
on interphone "Prepare for take-off”, and notifies the alr-
plane commander that the crew is ready.

13, Flight controls - checked. Check controls for free-
dom of movement, The airplane commander, just prior to
taking the rupway, notifies the flight engimneer to "Stand by
for take-off.” The engineer reports "Ready for take—off. "
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14. BSafety belt - fastened,

15. Throttle brake - adjusted. The airplane com-
mander adjusts the throttle brake for desired friction to
prevent slipping.

16, Flight instruments - checked, Check gyros and
re-=set gyro compase., Pilot have mavigator take wvariation
out of flux-gate compass and cage.

17. Adrplane commander on interphone for take-off.
Pilot will go to VHF,

18, Engineer reports:

a. Best take off speed - in NPH.

b, Best flaps up speed - in MPH.

c. Ninimum 3 engine climb apeed - in MPH.
18, Check list completed - pllat verifies.
20, Full power check - first third of runway.
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Section 1 - Amplified Check List
IARE-OFF PROCEDURE .

1. The cylinder head temperature (CHT) before take-off
will not exceed 22°C (fuel imjection 1807} .

2. Use the minimus of brakes and throttles to lime up
on the runway. As the airplane starts to roll, advance the
throttles 51?11. The rudder begins to be effective at ap-
proximately 60 to 65 MPH., In this way, you can maintain di-
rectional control first with throttles, thea with rudder.

3. The brakes should not be used to hold the alrplane
straight on the runway, except inm emergencies, since this in-
croases the take-off distance and wears out the tires. If
brakes are not used, the airplane will gain speed continu-
ously from the poiant of run-up to the point where the wheels
leave the ground .

4. If the throttles are advanced too quickly at the be-
ginning of the roll, the necessary reserve power will not be
available to hold the airplane straight with throttlss and,
until the airplane picks up speed, brakes may have to be used
to stay on the rumway.

5., The pllot follows through om the throttles, making a
continuous power check as the throttles are smdvanced during
the ipitinl take-off roll, Full power should be obtained dur-
ing the roll down the first third of the rusway. If any un-
usunl power conditions are noted, the pilot notifies the air-
plane commspder, who £till has time to retard the throttles if
he decides that take-off is inadvisable.

6. HNever attempt take-off with less than full power .
Full power take-offs are not harmful to the engines as long
as the CHT's stay within limits. Take-offs with reduced power
prolong the time required to obtain the minimum apeed at which
adequate engine coolling can be obtained.

CAUTION: Upon reaching 500' when adjusting propeller
EPM make sure that nmome of the propeller RPN
switches stick in the decrease EPM positios,
To be sure, always use both geng plates when
operating the awitches,

7. At 90 MPH, relieve the pressure on the nose wheel
oleo by easing the control column back. As soom a8 the ship
is safely off, the sirplane comsander brakes wheels and calls
for gear up.

HOTE: The nose wheel should not be pulled off the
ground. Just rellieve pressure so a8 to leogthen
the oleoc strut, The airplane will becoms alr-
borne in a good safe flight mo attitode which
will facilitate a steady climb and a rapidly ac-
celerating airspeed.
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ROTE: All operation of the gear switch, flap switch,
propellers, and power reducticons will be done

by the pilot, Lthe commander will di-
rect his attention to flving the airplane.
8. . Upom reaching a safe airspeed (min-
imum airspeed o MPH) , the flaps may be raised to 109,

Contioue climb to 500 feet at this minimum safe airspeed if
the cylinder head temperatures remailnm withinm limits {230'}(}} &
The airplane commander then calls for flaps up easy. The
pllot retracts the flaps, 29 at & time, CAUTION: Noticeable
change inm 1ift will be encountered when the remaining 10° of
flaps are raised, unless the airplane is equipped with an
elevator overbalance comtrol.

9. Power Copdition Two. After the aircraft is aero-
dynamically clean, the airplane commander calls for power
condition two (43-1/2" and 2400 EPM at sea level) when the
airspesd reaches 180 MPH.

10. Gear and flaps pull a total of 865 amperes and may
be safely raised together, The gunners will report on oper=
ation of the gear and flaps.

11. Vhen making power reductions, reduce the smanlfoeld
pressure with the turbo selector dial until turbos are off,
at which time the pilot aonounces to-the flight eagineer,
"Turbos off . MHake subsequent manifold pressure reductions
with the throttles.

12, Cowl flaps, which are 15% open as the sirplane takes
the runway, are closed to 7-1/2° or less (depending om eylin-
der head temperatures) by the time the airplane leaves the
ground . This setting permits a rapid increase of airspe
and should keep all cylinder head temperatures below 260°C,

13. If ecylinder head tsupcratum rise above 280° on
take-off, or stay above 248" after the power reductiomn, the
flight engineer informs the airplane commamier and opens the
cowl fla on the hot sngipe to & maximum of 10°, (Never
open cowl flaps more than 10 in flight., Larger openings pro-
vide little, if any, additiomal cooling and reduce crulsing
ranges considerably.) If advisable, a slight reduction of
manifold pressure will reduce cylinder head temperature with-
in operatiog limits. The throttle should not be pulled back
unless the airplane has reached 170 MPH.

i4. Cowl flaps should be set at the smallest opening to
maintain cylinder head temperatures below the required maxi-
mum ,

HOTIE: On all take-offs, first climb to 500 feet above
the terrain at an airepeed of 150-170 MPH. Then,
bafore continuing the climb, level off until
reaching climbing airspeed of 190 or until CHT's
are below 248% C,
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15. :?nﬂgm. Just remember these points if
an eagine falls on take-off:

&, Get directional control first, using rudder and
minimum aileron, then pick up airspeed before
tryiog to climb. Because of the large flap area
on the B-20, the total orf partial loss of an en-—
gine on one side creates an unbalanced blaat
against the flape which tends to raise one wing
and lowsr the other. Allerons may not be effec-
tive encugh to counteract this tendency to roll
unless power is balanced. However, if one en-
glne has been retarded to balance power, restore
power as soon as the ajirplane is under control,

b. Drag with gear and flaps down is excessive, 80
raise gear immedistely and bring up flaps at 150
MPH, even if gear is not all the way up.

€. If turbo position No. 10 is used, reduce power
A5 scon as possible .

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

#. GShould two engines fail on take-off, be prepared
to crash-land straight ahead.

f. Avold climbing below 170 MPH, if possible,

HARNING: Under no conditions attempt & turn until you
have directional control and a safe flying
spaed, If there is po altermative, crash-land
straight ahead.

CLIME .

1. If all eylinder head temperatures run high during a
sustained climb, hold the climbing power setting and level
off until the cylinder head temperatures return to pormal,
then start climbing againm.

2, Climb at rated power, regardless of the gross welght.
Rated power climbs use less fuel, provided the cylinder head
temperatures can be maintained within limits during a sustain-
ed climb,

CRULSING .

1, Efficient cruising of the B-209 requires the mainte-
pance of a recomsmended calibrated airspeed. The recommended
airspeeds are obtained from the cruise control charts. The
desired airspeed should be maintained by use of the elevators
and by varying power settiogs slightly to maiptain altitude.
The airspeed should not be allowed to drop; if upable to main-
tain altitude with given airspeed, add power as necessary.
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2. In order to use mipisum power for aoy given crulsing
speed, the drag must be reduced as much as possible. Use the
emallest possible cowl flap and inter-cooler door openings
which will keep cylinder head temperatures at or below maxi-
mum and carburetor alr tesperatures within desired limits.
Trim the airplane properly. BRelated manifold pressures and
REPM as given in the BMEP Power Schedule in Appendix 1-A of AN
01-20EJA-1 should be used.

3, It is recommended that the following procedures be
used to establish cruising conditions from climb:

a, If cylinder-head temperatures are not excessive,
level off at the desired altitude and continue
to use rated power until desired airspeed 15 ob-
tained. BSew power to hold desired alrspeed.

b. If cylinder-head temperatures are excessive,
climb above the desired altitude apd hold rated
power at zero rate of climb until 210 MPH CAS is
obtained. BSet pre-determined cruising power,
open the cowl flaps to 10%, and descend to the
desired altitude at 210 MPH CAS. Level off at
desired altitude, close the cowl flaps to the
predicted setting, and use elevators to hold the
desired cruising airspeed. It may be necessary
to vary settings slightly to maintain altituwde.
After the desired airspeed has been established
and cylinder-head temperatures have stabilized,
cowl flaps should be opened or closed individu-
ally to maintain proper cylinder-head tempera-
tures .

4, To obtain maximum range it L8 necessary to control
the airplape's drag and weight. For each & lbs. added to the
empty weight of the airplane, it is necessary to add approxi-
mately one gallon of fuel to get the same range, This in-
creases the gross welght 12 lbs. Every degree of cowl flap
opening used above that reguired to cool the engine increases
the fuel consusption 15 gallons per hour. The airplane is
clean and added drag affects it considerably. Everything
added to the outside of the airplane, whether it 1s stream-
lined or not, adds drag and decreases range. If difficulty
in maintaining proper performance is encountered, it is prob-
ably because of extra drag or welght.

5. To extend the maximum range, make descents at the
recommended long-range crulsing speeds and the lowest power

setting at the end of & long-range flight. (8See cruise com-
trol section.)

1. . Hold wings level apd center ball with
PIGESE trim tab,
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2. Allsrogs. Hold wings level with nilerons sod remove
control pressure with ailerocn trim tab.

3., Elevatorg. BHold the desired airspeed with elevators
and remove control pressure with slevator trim tab.

BOTE: If possible, make po turns with unbalanced power
until after the airplane is trimmed for the con-
dition., Vhen using unbalanced power, make all
spend and power changes smoothly and make approz-
imate change in trim lmmediately.

BEFORE LAND LG :

1. HNotify crew- prepare for landing. The before land-
ing check starts upon returning from & mission, about 8 to
10 minutes bafore landing. For transition missions, take-
offs can be spaced 10 minutes apart so that the airplane will
not have to leave the traffic pattera. The airplane command-
er anpounces "Prepare for landiog,” at which time the flight
epgineer orders the tail gunner to start the putt-putt. Crew
members ackonowledge im the following order: bombardier, nav-
igator, flight eagineer, radar observer, radic operator, top
gunner, left guoner, right guoner, amd taill guaner.

2., Safety belt - fastenad.

3. Badio call - completed. The airplane commander
calle the tower for landipg informatiom.

4, Altimesters - set. The airplane commander and pilot
set their altimeters to the setting given by the tower.

5. Auto=-pilot - off. The mirplane commander makes sure
that all switches for the auto-pilot (om misle stmnd) are off .

6. Turrets - stowed. The sirplane commander checks to
soe that the turret warning lights om his instrument panel
are out.

7. Hydraulic pressures - normal (1225 PSI). The pilot
asks the flight eagineer to check the emergency hydrauliec
pressure., The engineer reports: "Emergency bydraulic pres-
sure pormal.” The pilot pumps the brake pedals until the
pressure is returped to normal (1225 PSI). He then reports
to the airplane commander "Hydraulic pressure normal.”

8. Engimeer's report - gross wt,__ ___ pounds; CG
BMAC; Putt-putt on the line: ready to land. The pilot calls
for the engineer's report. He thea relays this informatios
to the airplane commander .

8., Stalling speed - MPH., The pilot finds
the stalling speed, based on the groass welght, by referring

to the table mounted oo his instrument panel and iaforms the
airplane commander .
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10, Fropellers - 2400 RPM. The pilot adjusts Propsllers
ta 2400 EPM at the airplane commander's request.

A, Mastar motor - om.

b. RPM selector switches - automatic (suto-tel
lights on)

11. Landing gear - down; gunners report; lights checked.
The pilot on command from the airplane commander, lowers the
landing gear mnd announces over the interphone: “Gear coming
down.” The gunners check the main gear and report in order:
"Laft gear coming down™ and "Right gear coming down.,” When
the gear is completely down, the gunners report again; "Left

r down and locked,” and "Right gear down and locked.™
mr all night operation, the gunners will use the Aldis
lamp for checking the gear down.) The pilot checks the nose
wheel through the observation window in the floor of the cock-
pit and checks the landing gear warning lights on his instru-
ment panel. After receiving the pilot's report that the gear
is down, the airplane commander will check to see that the red
light is off, and the three greea lights are on., The gear
gwiteh will be left in the "down™ position.

HOTE: The indicated airspeed must be less than 180 MPH
pefore the gear is lowered. A visual check by
the gunpers is important. The red warning light,
the green down and locked lights, are not position
indicators except in the late series airplanes.
They only indicate that the limit switches have
stopped the operation of the gear motors. If the
gwitches open the c¢ircuit too soon, the gear will
be only partially down and warning of this daoger
can coms oaly from the visual check. The gear
will support the weight of the airplane if the
retracting screw is not more than 4 inches from
the full down position., Have the putt-putt op-
erator report when the tailskid is down.

12. Wing flaps - set. At the airplane commander's order,
the pilot extends the wing flaps 257 just before turning into
the base leg, Later, on the final approach, and at the air-
plane commander's order, he extends full flaps, at which point
the airplane comsander retrims the elevators. The gunners

. gheck the position of the flaps and inform the pilot. Do mot
lower full flaps above 180 MPH indicated. (Note yellow line
on airspeed indicator.)

13. Turbos - set., The airplans commander calls for
turbos oo bage leg. Pilot announces: "Turbos on™ to flight
engineer and turns selector diml to 8 and informe the airplane
commander , (Some airplanes are equipped with Type B-T contrel
for TBS to provide for water injection. On these airplanes,
the take-off setting is marked at 3-3/4 on the TBS.)

14. HRadio call - Base leg.
15. Stamd by full flaps - om final.
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LAMDING PROCEDURE:

1. Don't lower full flaps until you are lined up with
runway and sure of making the field. Go-arounds are diffi-
cult only when full filaps are down. After putting down full
flaps, maintain an airspeed of 30 MPH, indicated, above the
power-cff stalling speed. Don't chop the power at say point
on the approach. Long approaches are unnecessary, even for
DATTOW TUDWAYS.

2. Crogsswind Landipgs. o. Yheo turning on the approach
in & crosawind, bes careful npot to allow the wind
to force you off your approach to a degree where
it is impossible to aligm with the runway. There
are three possible ways of making & crosswind ap-
proach and landing:

{1} Holdiog the airplane stralght toward the
runway, dropping one wing into the wind
with just enough top rudder to counteract
drift.

{(2) Eeadiog the airplane into the wind (crab-
bing) just eoough to keep a straight ground
path.

{(3) A combipation of the first two methods.

b. The combination of methods is preferred, because
it eliminates the possibility of dropplng the
wing too low, or of crabbing too much, and de-
creases the amount of correction needed to
straighten out and level off during the round-
ouat .

3., Lapding Roll. Don't use your brakes more than nec-
essary after the wheels touch the ground. On a long runway,
let the airplame roll until it loses speed {tap brakes geatly
to insure braking sction later on) . Lower the nose gently at
90 MPH, and when nearing the end of the roll, apply the brakes
evenly and smoothly.

4, [Ume of Reverse pitch. =a. Reverse pltch can be used
a8 & brake during landings. Always remember to
notify the pilot, before landing, which englnes
are golog to be used in reverse pitch. Do not
use reverse pitch on the ground to back up the
airplans, since the nosewheel does pot have full
castering and the engines will heat up excessive-
ly without the cooling effect of ram alr.

b. The fpllowing is the airplane commander's opera-
ting procedure for using reverse pitch:

(1) ¥Yhen the main gear towuches down, the air-
plane commander will imstruct the pilot te
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place the arming switch (reverse-normal
switch on alsle stand) in the reverse
position. Imboard engines only should be
used to prevent extreme lateral reaction
in event of improper reversing actiom.
Cutboard reversing is provided for landings
involving a feathered inboard.

{2) When the nose wheel touches down, the air-
plane commander goly will depress the actu-
ating switch for actual propeller reversal,

BOTE: For the purposes of this procedure the
tarm "airplans commsnder™ 18 defines as:

The person actually landing the aireraft
regardless of the seat occupiled.

(3} Be ready to “purse”™ the throttles to keep
the englones from stalling after the propel-
ler blades have gone thru the flat blade
angle. You can tell when the blades have
gone through flat pitch by the sound, en-
gine tach indication, and msanifold pres-
sure. Push the throttles forward until a
desired RPM indicatiom is obtained on the
engine tachometer mot more tham 35% to
prevent overspeeding of propa.

CAUTLON: Have the flight engineer watch the
tachometers for indication of over-

speeding props.

{4} To return the propeller from reverse to
normal pitch, operate the engines at idling
and return the reverse-normal switch to the
pormal position. When the reverse tel-
lights go out (obsolete on most aircrafts)
and the auto-tel lights come on, the blades
have reached the low pitch angle and normal
operation may be resumed.

5. Go-Aroupd. The procedure for a mormal go-around ie
not complicated. Raise the flaps from the full down positiom
to 259 as power is applied and continue on the same approach
angle until safe flying speed is reached. HRetract the gear
A% S000 As you are sure that the rusway will not be touched,
and start the climb. Ralsing the flaps all in one movement
to 257 is important. Don't wait for a safe flying speed-—-=
with flaps full down, you cannot attain a safe flying speed
because of the high full flap drag and reduced acceleration.
Follow this procedure:

&, Hotify the flight engipeer that you are going
around .

b. Apply throttle gradually as needed.
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e. HRaise flaps to 25%,
d. Set full high RPM,

e. Don't try to climb until you reach a safe
flying spead.

f. HRetract the gear when safely clear of the ground,
g. Proceed as in pnormal take-off,

h. If needed, apply emergency power by advancing
the TBS to emergency power marking.

WARNING: Go arounds on less than four engimes is
not recommended .
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Section 11 - Alrspoed Limitations

i, Many requests have been received for information
regarding those strouctural and aercdynamic characteristics
of the B=28 which determine the maximum allowable airspeed
at various altitudes. The information contalped in this
article will provide flight personnel with additional imn-
formation to be used in the apalysis of certaim types of
flylng.

2. MAirspeed limitations are usually specified to safe-
guard either directly or indirectly the structure of the alir-
plane. In any case, structural fallure 18 the ultimate re-
sult if one, or a combination of the following limitations
are exceeded:

a, Design Structural Speed.
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b. Flutter Speed,
¢. Compressibility Buffetting Speed.

3, Definitiops. a. "Structural Speed Limitation™ ia
that speed at which the wing structure will be
permanently set by an effective sharp edged gust
of 30 ft./sec. This limitation should be ob-
served in rough air if diviog turne are made im
which the bank angle is 30 degrees or more; this
limitation is especially applicable at altitudes
below 25,000 ft. where gusts are mosat apt to be
encountered .

b, "Flutter Speed Limitation® is the maximum speed
at which the airplane may be flown im order to
avolid structural destruction by flutter. The
limit flutter spesd governs at intermediate al-
titudes from 17,000 to 30,000 feet Lf turns are
restricted to not more than a 30 degree bank
angle, This limitation is independent of wing
loading .

¢. "Compressibility Buffetting Speed Limitation™ is
that speed at which the airplase will be buffeted
by a breakdown of the airflow over the wing dua
to compressibility. In general, this limitation
ia applicable above 25,000 feet for all gross
weights and accelerations (bank angles) and is
appreciably less than the present placard of 310
MPH IAS at those altitudes. The effect of a
change in bank angle from zero to 60 degrees at
a constant altitwde of 30,000 feet lowers this
limitation by 20 MPH from 2B0 to 260 MPH IAS.
The effect of & ehange of altitude of 5000 feat
at copstant bank angle is approximately 40 MPH
IAS. It should also be noted that as the bank
angle increases, the allowable spesd range, be-
tween the stalling and compressibility buifeting
gpeeds, decreases rapidly at high altitudes.

4., Buffetting may be eliminated by immediately dolng
three things in the order named:

8, Decrease the bank angle, which effectively de-
creases the wing loading.

b. Decrease the airspeed by throttling, which
effectively adds drag to the airplane.

c. Decrease the rate of descent.

5, If it is necessary to fly a B-29 iato the speed range
in which compressibility will be eacountered, do so With full
power on, When buffetting is exparienced, the safest way to
slow down i8 to immediately add drag to the airplane. This can
be done by throttling the engines and allowing the propellers
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to windmill. If is & turn, decrease the angle of bank. If
buffetting is severe and the decrease of bank angle and alti-
tude show little effect, then as a last resort open the out-
board cowl flape, intercooler and oll cooler flaps--not the
various inboard flaps since they cause tall buffetting. Do
not lower the wing flaps, If the landing gear is lowered at
speeds greater than 230 MPH IAS the wheel well doors may come
off, but the resultant structural damage is apt to be guite
small in comparison with the total destruction which will re-
sult if the airplane is not slowed down.

6. Under pnormal flying conditions, bank angles should
be restricted to about 45 degrees in turns during which no
altitude is lost. Higher bank angles should particularly be
avoided under conditions of rough air.

7. In conclusion, two tables are presented. Table 1 is
i tabular summary of the data given for a B-28 of 100,000
pounds gross weight. The maximum permissible alrspeeds to the
nearest five miles per hour are Elb‘ﬂigt'ld l&ligﬂt density al-
titude for bank angles of 0% 30%, 45°, apd 607, The reasocn
for the limitation is given ln parentheses under the tabulated
airspesds . For instance, at 30,000 feet density altitude the
maximum allowable airspeed is 270 MPH (pilot's airspeed indi-
cator reading) at 45 degrees bank angle and is established by
compressiblility buffetting.

DENSITY MAXIMUM ALLOWABLE IAS, IN BANK TURNS OF
ALTITUDE
o (e} a o
5,000 ELTiT 355 320 230
(Flutter) (
10,000 3ed 345 310 225
20, 3is 313 300 220
30, 000 275 275 270 215

(Flutter (Flutter (Buffetting) (Structural)
& &

mg;iu]milgljlul
35,000 24 240 240 225

LIMITATIONS: (1) STRUCTURAL - BASED ON 30 FT/SEC
EFFECTIVE EQUIVALENT SHARP EDGED GUST
{2) FLUTTER - LIMIT FLUTTER SPEED
{3) BUFFETTING - COMPRESSIBILITY BUFFETTING

8. Table 2 briefly lists indicated airspeeds in a form
more sultable for cockpit use. It is applicable te the full
operating range of grosg weights {up to 133.0‘10 pounds) and
to bapk angles up to 45 at 25,000 ft. (80" above 25,000 ft).
The present placard limit of 310 MPH is considered reascoable
for altitudes below 20,000 feet; however, it is stroogly rec-
onmended that the B-29 placerd speed of 310 MPH be reduced
30 MPH per each 5000 feet above 20,000 feet in order to estab-
lish safe limiting airspeeds for all welghts and banked turns,
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TENSITY MAXINUN AIRSPEED, WPH
ALTITUDE (PILG‘I"E INDICATOR READING)
B.l. 3o
15,000 310
20 , 000 310
25,000 280
30,000 250
35,000 220

Section 11l - Normal Ipstrument Readings

Mioisum Besired Mazimum
Nose oll pressure 20 30-50 50 PE1
Rear oll pressure G080 B0 PEI
0il temperature 40 50-85 as°¢c
Fusl pressure 15 16-18 19 P81
De-icer pressure T=T.5 10 sl
Yacuum pressure 3.8-4 .2"Hg
De;;:anlpizmurt 400-426 (cold) 450 PEL
Hydrau pPressure 1000 5 PSI
CAT :u-.ﬂ.l:ac asc
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AFTER LANDING:

1. Hydraullc pressures-porsal (1225 PSI). The pilot
checks the pressure gage for pormal reading.

2, Turbos-off. Toward the end of the landing roll,
turn the TBS to zero.

3. Propellers-high RPM. The pilot puts the propellers
in high EPM positions.

4. Wing flaps-up. a. At the sirplans commander's
y Bear the end of the landing roll, the
pilot raimes the flaps hli the way, if thim
is the last ll.lll.-ituﬂ if planming to
make snother take-off) . Guaners report om the
position of the wing flaps.

b. At night, after turning off runway, stop the
alrplane, and run up the coolest engine to
Supply power to raise flaps. The power avail-
able from the putt-putt is not sufficlent to
carry the load of the landing lights, radio,
and wing flaps .

5. Engime rus-up (notify the engimeer) . The airplans
commander sayn: “Run-up eagines.” The pilot repeats cos-
mand oo loterphons. The flight saglseer follows the I:m—
dure outlined in his check list and reports to the pilot
when it is completed. If practicable, 6608 will be perfors—
od b-t:- reaching parking area, with aircraft headed into
the wind.

6. Bomb bay doors-open. Ilpnruchut the parking aproa,
the sirplane commander notifies the bombardier to open the
bomb bay doors .

7. Parking brakes-set,

8. Bomb door safety valves-safe. The radio operstor
and guoner will turm the bomb bay door safety shut-off walve
to “safe,” turn the bomb bay tank safety switches to thes "mo
salvo™ p;-uiu and report: “Bomb bay doors open, safety
valve safe .

9., Enginss-cut. The alrplans comsasder then notifies
the enginear to cut the engines .

10, Radios-off. The airplane comsander turns off the
command set and the pilot turns off the radio compass .

11. Controls-locked., The airplane comsander pulls the

lock handle on the aisle stand to the "up” position mand sees
that the flight coatrols are securely locked.
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12, Master synch motor off. Flace master synchronizer
circuit breaker switch to the off positiom.

13. Gear switch msutral. PFlace the gear switch imn the
neutral positiom.

14. Chocks (right and left) - in place. The airplans
commapnder and pilot check to see that the chocks are in place.

15, Parking brakes-off.

16. Crev inspsction-completed. Crew members leave the
airplane and line up as before flight to be checked by the
airplane commandsr. At this time, defects in the airplane,
mot nlready moted, are reported to the flight engineer.

17. TForma 1 aod lA-completed aod signed. The flight
engloser completes Forms 1 and 1A and presents them to the
mirplans commander for check and signature.
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Section I - Geperal

1, Emergencies require the full coordinated effort of
each crew sember for its success. Drill is the oearest real-
ity to the actual sccomplishment and should be practiced at
every opportunity #o the crew will know every procedure,
learn to move quickly, and make every movement count .

2., A well trained crew will know the problem amd, if
properly disciplined, will react properly and efficiently
under any conditionm.

3, The success of a survival depends critically on the
following items:

a. Communications equipment; to semd frequent and
sccurate position reports.

b. Water, medical supplies, and food that is sal-
vaged and mccompanies the crew.

¢. Crew discipline; this is vitally importaat.

d. The ability of the airplane commander to cope
with any emergency. With the above items in
mind, plan the emergency, time &nd clircusstances
permitting .

4. Emergency Siznals:

®. Prepare to ball out: three short rings on the
alarm bell.

b, Bail out: One long sustained ring.

c. Prepare for ditching or crash landing: =ix
short rings on the alare bell.

d. Ditching or crash landing: one long sustained
ring.

HOTE: If time apd circusstances permit, the crew
should be warned, and acknowledgement re=
ceived, by interphone.

Hectiog II - Bail Out

1. Bail-Out Over Lapd. &. The airplane commander will
oot give the order to bail out until he is cer-
tain that the altitude is sufficlently high for
safety, nor will any crew member leave the air-
plane until ordered to do so by the mirplane com-
mader, who will use the stapdard siguals as out-
lined in Sectiom I.

b. When bail-out is inevitable, the airplane command-
er will:
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(1) Order the bombardier to opem the bomb bay
doors, salvo the bombs and/or the bomb bay
tanks and leave the doors open.

(2) Order the radlo operator to obtiln from the
navigator and bromdcast a position report.

{(3) Tura LFF svitch to emergency position.

(4) Order all Confidential and Secret egquipment
destroyed and all injured crew members pre—
pared for bail-out.

(5) Order the pilot to lower the landing gear
for approximately 10 secoods or uatil the
nose gear is completely extended (if the
aircraft is equipped with a separate nose
gear emergency switech, order the flight en-
gloser to extend the nose gear rather than
the pilot uaiog the main gear switch) .

(6) If at night, order the pilot to turm om the
landing lights.

(7} If at altitude, and time permita, descend
to 10,000 feat above the surrounding ter-
rain apd release the cablm pressure.

After the above procedures have been accomplished
and scknowledgement received from each crew mem—
bar, the airplans commander will order the crew
to bail out. The crew membars will bail out
through the following sxits:

(1} MNavigator, redio operator, bombardler,
flight engineer, pilot and sirplans com-
r, in that order, through ths noss
wheel well (secondary exit through the
forward bomb bay) .

(2) REight, left, and top gunner, in that order
tu‘:&n the aft bomb bay {m;-oﬂdl.rr axit
through the rear satrasce door) .

NOTE: For tanker and receiver type mircraft, pri-

mary and sscondary path of egress will be
through the rear snotrance door.

(3) Tail guaser and radar opsrator, im that or-
der, through the rear entrance door (mecond-
ary exit through the aft bomb bay) .

¥hen bailinmg out, place your feet agaimst the
airplape and dive, head first, towards the ground.
If st nltitude, fall "free” (without pullimg the
rip cord) until approximately 10,000 feet above
the terrain. If you feel yourself losing
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comsclousness, whatever your altitude, pull the
rip cord, In any case, check your bail-out bot-
tle before leaving the airplane apd sttach 1t to
your oxygen mask,

, &, In some instances, ditching
the airplape will be ilmpossible. In such cases,
the plan for bail-out is important. Certals
things are important to remember:

(1) I1f surface help is available, it is much
easier for rescue crews to find apd rescue
2 or 3 men &t & time in a small area than
to rescue 10 or more men sStrung out im a
long line in the water.

(2) If surfece help is not available, it la
still importast to keep the crew as close
together in the water as possible. Indi-
vidual members can aid each other, sspecial-
1y in regard to injured crew members. Nost
important of all, & group of men or life
rafts are such easler to find than a single
individual. This is true whether the search
is from a surface vessel or alrcraft, In
view of the above, the airplane should be
flown in as tight a circle as conditions
will permit, then come around inm relatiom to
the other men or the surface vessel, before
bailing out the other crew members. This
should be accomplished to place the crew
menbers as close as possible to the other
mon or the surface vessel,

Yhen the bail-out warning is given, each crew
member removes the individual life raft (dinghy)
from its position pear his station and snaps it
on to his parachute harness and on to the ring of
his life vest waist strap. This method of at-
tachment should be tested to insure that wheo the
parachute is released in the water, the laynard
is so arranged that it does pot become entangled
with the parschute barness. Crew members should
check the equipment of each other to insure that
all straps and packs are properly secured and ad-
justed, Upon receiving the bail-out signal, crew
members will axit with the least possible delay,
through the normal bail-out exits, in accordance
with the above procedure, or as prescribed by the
airplane commander to cope with the present emer-
gency .

Before giving the bail-out signal, the airplane
cosmander will:

{1) Order the radio operstor to obtaln from the
navigator and broadcast = position report.
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(2} Order the oavigator or radio operator to
pull the life raft release handles in the
forward pressurized compartment on either
side of the tunnsl entrance and throw the
1ift raft; stowed in the forward compart-
mont, overboard amd order the tail gunaer
to throw the life raft, stowed in the rear
unpressurized compartment, overboard.

HOTE: The aircraft should be clrcled, as speci-
fied above, in order for equipment and
personnel to be depoaited im the same
vicinity.

d. When approximately 500 fest above the water,
push your body as far back into the parachute
seat a8 possible. Unfastem the leg sStraps and
the chest strap, making sure to hold your body
ioto the parachute harpess with your arms and
shoulders. When approximately 15 to 20 feet
ebove the water, slide out of the parachute har-
oess and swim free, undervater, to avolid being
trapped and possibly drowned by becoming en-
tangled in the parachute or shroud lines.

NARNING: Do not inflate the life veat until return-
ing to the surface.

e, After the life veat is inflated, inflate the ooe
man life preserver (dinghy) and climb in from
the end, being careful nmot to capalze the raft.

Check all emergency equipment in the raft and
attempt to locate other crew members.

Sectiop 111 - Bowb Doop Operatiog

1. With proper pressure in both normal accumulators and
the electrical system inoperative:

& n* the dogrs: Pull the emorgency relsase
handle at the airplane commander's positiom or

aft of bulk-bead 218 until both the forward and
aft doors opea.

b. Io closs the doors:

{1} Pull the emergency retraction™T™ handle aft
of bulk-head 218 to close the forward doors .,

(2) Pull the emergency retractios ™T" handle on
the right rear cat-walk to closs the rear

2. With proper pressure in oanly one normal accusulator:

i. Open the intercoansct valve on the forward bomb
bay valve panel.
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b, Operate the doors manually as listed above .,

3. When pressure is absent from both normal accumulators
and the emergency accumulators are charged:

2. Io gpeg the dogrs: Pull the emergency release
handle at the airplape commander's position or
aft of bulkhead 218.

b. Io close the dogrs:
(1) Open the emergency actuating valve.

{2} Pull the emergency retraction handle at
either station 218 or on the right rear
cat-walk to close forward or aft doors
as desired.

4, If mlectrical power is present, the doors may be
operated from the pilot's aisle stand or bombardier's panel
in place of using Lhe retraction handles .

CAUTION: Before any emergency operation is attempted,
the bombardier's master switch and circuit
breakers must be turmed off to prevent the
loss of all air pressure.

5. Later model aircraft have a manually operated cable
retraction system for both the forward and aft bomb doors .
This system consists of

« The jack for the forward doors
is located in the floor alongside the pnavigator amd the jack
for the aft doors is located in the floor forward of the top
gunner's seat support. Also included on the jackshaft is a
plate which 18 connected by a cable to the four-way selector
valve and by a push rod to the jack access door, This plate
aleo acts as o cam and disengages the ratchet pawls when the
access door 1s closed. When emergency retractiom of the bomb
deors is required, the operator lifts the access door in the
floor, This exerts tension on the four-way selector valve
contral cable actuating the selector valve to the “door closa®
position, and at the same time engages the ratchets between
the retraction handle and retraction drum. Since lifting the
access door throws the four-way selector valve to the “door
close” position, if any reserve alr remains in the poeumatic
systam, the doors will elose or partially close, If suffi-
cient air is not available for closing the doors, the re-
traction handle may be inserted inthe retraction mechanism
and pumped until the doors are closed. Closing the access
door after emergency closing the bomb doors will disengage
the retraction mechanism ratchets and allow the doors to be
cperated normally.

Section ~ Brake Pr ure

1. The hydraulic brake system is so designed that, in
the event of a ruptured expander tube or hydraulic line, 50%
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of the normal braking sction is still obtained on that side

by using the emergency brake levers om the pilot's sisle

gtand, This iz acecomplished through a series of shuttle anpd
lock-out valves and &n emergency accumulator that may be re-
charged, by the flight engineer, from the normal fluid supply.
Once this emergency accumulator is charged, a check valve and
an emergency system filler valve preveat the pressure from
being lost except by using the emergency brake handles or by
leaks., If the normal braking system fails, proceed as follows:

b,

The airplane commander advises the flight englneer
of the emergency and applies the emergency brakes.

The englneer places the emergency system filler
valve in the "open™ position.

If the normal system pressure is below 200 PSI,
use the emergency over-ride switch to maintain
pressure in the emergency agcumulator .

CAUTION: When using the emergency brakes, apply a

steady pressure and hold it until the air-
plane is brought to & stop; cut the engines
and have the airplane towed to the ramp.

If the brakes are applied intermittently,
all the fluid may be exhausted since it
returns to the normal system when 1t i re-
leased from the brakes,

Section ¥ = Crash Landing

i, muﬁmm a4, The B-28 can be crash-
landed with & minimum of injury to the crew,

Land on hard surface whenever possible in prefer-
epce to sod or dirt. Do not feather props unless
engine trouble requires feathering. All crew
positions for crash landing B-28's equipped with
four gun turrets are the same as those specified
for ditching, with exception to the radio opera-
tor, who will sssume o sitting position faclng
aft against the flight engineer's control stand,
back well braced and cushioned, hands behind head,
and kpees flexed. Crew positions for crash land-
ing B-29's not equipped with four gun turrets are
the same as those Specified for ditching.

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

(1) If feasible, circle landing field until re-
maining fuel supply is 200 gallons per
engine .

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

RESTRICTED



(3)

(4)

(5)

(6}

(7

(8)

)

(10}
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Give crew members, not essential to crash
landing, permission to bail out, Remaining
crew members will take up crash landing
positions. Clear lower turret areas for
crash landing, as turrets are likely to tear
loose amd be forced up imto the cabin.

Drop all bombs, auxiliary bomb bay tanks,
and flares. To prevent jamming, leave all
emergency escape hatches open, except the
bomb bay doors. Close bulkhead doors im
order that an explosiom or fire will be com-
fined to the bomb bay., Drain the oxygen
Eystem,

Close the wheel well nacelle doors, if
possible .

Make a normal approach sufficiently far
back from the field, and high enough, to
allow remaining crew meambers to perform
the followling last minute preparstions at
the command of the airplane commander:

{an) Lower full flaps for landing.
(b) Stop the auxiliary power plant,
{c) Turn the boost pumps off.

(d) Close the fuel shut—off valves (toggle
awitches on engineer's pamel) oa the
final approach, when certain of making
the field. (Approximately 10 to 15
seconds of fuel, at low power, remains
in the lines after closing the fuel
shut-off wvalves.)

Just prior to contact with the ground,
throttle the engines back and place mixture
controls in fuel cut-off.

Turn the master switch, geosrator switches,
and battery switch off.

See that the flight engineer is prepared to
a¢t the engloe nacelle fire extinguisher
selector to any engine that may catch fire
after landing.

¥arn crew members just prior to ground com-
tact, then make nmormal landing by sliding
the airplanpe in on its belly.
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gr ALl the Wey Up:

(1) Follow steps (1) through (% as for crash
landing . E=xcept for wheel doors (leave
open) and shift the load to place the CG
as far aft as possible, then proceed as
follows :

{a) Hold the nose of the sirplane im the
pir as long as possible with the ele-
vators and then lower it gemtly until
it strikes the runway,

After the pose of the sirplane strikes
the runway, apply brakes a8 DoeceSSary
to bring the alrplane to & stop.

b. Ope Main Whegl Up, Nose Wheol snd One Maln
Eheal Down:

(1) Follow steps (1) through (9) as for crash
landing, except for wheel doors (leave
open) . Then proceed as follows:

{(a)} Make = pormal lapding on the good
wheel, with the wing tip slightly
low on the good wheel side.

{b) Hold the wing on the bad wheel side
up a8 long &8 possible with allercns.

(c) Be prepared for an extremely sharp
ground leop in the direction of the
crippled wheel, when the wing tip
and the nacelle dig inoto the runway.
Use brakes to minimize ground loop.

c. Both main gear inoperative - retract pose gear
and belly land.

d. Nose gear and one main gear inoperative - re-
tract remaining mein gear and belly land.

@. Land oo hard surface in preference to sod or dirt.

f. Emergency landing off an alrport: Raise all
wheels apd make crash landing.

Sectiom VI - Detopation

1. Detonatiom is explosion of the mixture within the
cylinder in cootrast with the normal controlled burning of
the mixture,., Detopation exerts eXxcessive pressure agalnst
the ¢ylinder walls because all the mixture burns &t once,
rather than over a pericd of time,
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2, Dwtonation can be identified by high cylinder-head
temperatures, rough eogloe operatlon, and puffs of black smoke
from the szhaust. Detonation is & result of high temperatures
and pressures and it becomes pronounced and destructive as
these factors increase. Therefore, detonation can be caused
by:

a, A climb or mapeuver which tends to cut down the
cooling alr flow and reaise head temperatures.

b. Increasing carburetor air temperatures in an at-
tempt to avold ilelng.

c, High cylipder pressures and temperstures caused
by an increase in power.

d. Closing the cowl flaps.

&, Lean fuel-air mizxture, increasing combustion
temperature .

3, Proper correlation between RPM, manifold pressure,
apnd CAT is necessary to prevent excessive EMEP which causes
detonation. Poor spark plug operaticn will cause pre-igmi-
tion mod detonstion at high power settings. Use fuel of
correct octane ratliog to prevent detomation. If detopation
should occur, enrich the mixture, lower the manifold pres-
sure, lower the carburetor air and cylinder head temperature,
by opening the cowl flaps or lncreasing airspeed,

SBection VII - Di i

1, If ditching becomes inevitable, there are some wvital-
ly important factors to be taken into consideration. They are
as follows:

a. Nipd Dirsction: Wiesd is one of the uncontrolla-
ble factors; plans for ditching ceonot be made
without takiog this factor into consideration,
Waves move down-wind; spray from the wave crest
is also blown down-wind. Swells, however, do
oot always indicate wind direction and can, in
fact, be very lacge wheo the wind is calm.
Swells are a result of past disturbance. Study
the sea whenever possible and become cognizant
of its characteristics .

b. ¥ipd Speed: Surface winds are fairly predictable
by the way they affect the water. Here are some
pointers that will ald in estimating surface wind
velocity:

{1} No white caps; zero to 10 knots.
{2) A few white caps; can be 20 knots,
{3) Many white caps; 20 to 30 knots.
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(4) Foam streaks on the water; 30 to 40 knots.

BOTE: From lower sltitude spray will be visible
pometimes with many white caps. This imdil-
cates & very strong wind (40 to 50 Knots) .

: Altitude may be judged without diffi-
culty if there is considerable wind. Ono a calm
soa however, the sirplape commander must be more
alert in his judgement of altitude. There are
many advantages that accompany a forced landlng
oo & calm sea, If power is awvallable, and the
altitude is oot required to search for land or
surface vessels, descend to a lower altitude and
obearve the surface conditions. At aight, the
landing lights should be tried at various angles
to assist in determining the altitude above the
water, If fog or spray i& present, however,
they may be more harmful than good.

. ®. Experience gained im
ditching B-2% aircraft has proven that the beat
resulte sre obtained by ditching while power is
s8till available. By doing so, the alirplans com-—
mander may choose the spot for ditching to ob-
tain the best possible sea conditions and the
most favorable lasding pesition and attitude,
The following polnts are well to remember:

{1} Diteh at the lowest possible alrspeed con-
sistent with safe control of the airplane,
since this will reduce the landing impact.
Under no circumstances should the sirplance
be stalled in as this will result in a
gevere impact apd cause the airplane to
nose into the ses and possibly break in
half.

{2) Ditch at the lowest possible rate of de-
scent (100 feet per minute is recommended)
with & 5 nose high attitude., This atti-
tude gives the best distribution of the
landing shock over the entire fuselage.

(3} In most cases, s wing flap setting of 257
should be used, With a very heavy alrplane,
however, the stall speed will be high and
the usa of full flaps will be necessary Lo
avoid bouncing. Bouncing 18 usually caused
by too high an airspeed or too flat a land-
ing approach.

{4) During day light hours, the airplane should
be ditched along the top of the swell, par-
allel to the rows of swells, if the wind
does pot exceed 30 to 40 ksota, In high
winds, ditching should be conducted up-wind
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to take advantage of the reduced forward
speed., It must be remembered that the pos-
sibility of rasming nose-on into a wave is
increased as is the possibility of striking
the tail section on & wave crest and nosing
im.

Power Off Ditchipg. With one or more engines
inoperative, the following should be borne in
mind:

(1) WwWith 2 englnes inoperative on the same slds
of the mirplane, use powser oo the inboard
engine omly.

(2) When powsr is available from one inbomrd
and one outboard eangine, on oppoaite sides
of the mircraft, balapce the power condi-
tion by using high power om the ipboard and
& lower power cundition on the ocutboard em-
gines .

{3) Vith sysmetrical power conditions, use
powar as required to allow the flattest
approach ( 5° nose high) and the lowest
pomeible forward speed.

(4) It is advisable to hold the speed 30 MPH
above power of stalling speed until the
flare out is started, at which time the
speed will be reduced to just above stal-
ljng spesd and the airplans set up for a
5" nose high landing.

W. The basic rules ae listed
e will apply addition to the following:
(1) Crab the airplape to kill drift and land

on the down-wind side of the swell or wave.

Up-%igd Ditching . The basic rules above will
apply in additiom to the following:

(1) Maintain a mose-up condition to avoid the
nose striking the face of the wave.

{2) Touch down immediately before the crest of
& rising wave.

(3) Hold the nose up, if possible, after the
first impact.

®. ];ﬁhm.m The basic rules cutlioed above,
in mddition tc the following, will apply except

that ditching shall be conducted with the aid of
instrumeats to establish the proper attitude of
the sirplane.
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(1) Hold the wings level to avold di ng &
wing tip iato the sea and-cart ling
the alrplane.

{2) Meintaln an up-wind heading; use will be
made of the known prevalling winds amd the
wind fix established by the navigator and/
or radar operator.

(3) Make an instrument let-down maintaining am
airspesd of 30 MPH above the war off stal-
ling and at the lowest possible rltnuni' de=
scent . Llnding attitude should be 3 nose—
high with 25 flapas, (The lapdimg lights
turned 45% down will ald in judging helght
in leveling off.)

(4) If power is available, drop flares (15 to
16 minutes duration) ip & string, make =
procedure turn and land alomgside the
flares .

HOTE: ©On a moonlight might, land toward the moon

and into the wind as much as possible.

Preparation. Ditching equipment should be in
readiness at all times when flying over water.

AE soon as the necessity for ditching is evident
and the ailrplane commander has given the order

to prepars for ditching, 2ll uuessentlial eguip-
ment that might tear loose on impact should be
jettisoned., GSome of these items include the

bomb sight, bombs, flares, fuel tanks, gum sights,
cameras, putt-putt, and all escape hatches that
are removable. Aftsr the equipment is jettisoned,
close the bomb bay doors and order the ditching
braces installed.

WARNING: It is vitally important that the ditching

braces be installed to prevent the pressure
bulkhead doors from being broken in on im-
pact with the water,

Four Gup Turrets.

{1} The following procedure will be used during
all ditchings of aircraft eguipped with four
gun turrets. The repeated loss of personnel,
because of failure to comply with established
procedures, must be reduced. Parachutes and
one-man rafts will not be removed until the
altitude is less than 1,000 feet above the
water.

(2) Each crew will practice assuming ditching
positions during an assigned periocd. Each
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pueslition during practice will be checked
by the airplane commander and the personal
equipment officer.

h. Lrew Procedurg.
(1} Airplape Commander .

(a) Give the warning, if interphone is op-
erative, "PFrepare for ditching in
mioutes .” If the Lnterphone is ipop-
erative, give six short rings om the
mlarm bell and turm Lhe IFF emergency
ewlitch on.

(b} Open and secure the wimdow, jettison
if possible,

{c) Hemove the flak suit and parachute.
RBemove the one-manm raft from the para-
chute bharness and leave it inm the seat.
Wear the flak helmet, emergency kKit,
life vest, gloves, and if installed,
the shoulder harpess.

{d) Radioc other aircraft of your distress
and have the radio operator broadcast
a position report.

(e} Give the order: "Statioms for ditehlag
impact ino seconds

{f} Keep the kness flexed atr impact,

(g} Check Lo see that the crew is clear;
throw the one-man raft from, and exit
through, the left window. If the air-
craft is not oo fire, inflate the life
vast on the window ledge and climb
atop the alrcrafy, using the guns as a
hand hold.

(b} Supervise the removal of injured crew
members apd securimg the smergency
equipment and life rafts.

(i) Take position in the life raft at the
left wing, proceed away from the air-
craft, and wheno at a safe distance,
order the life rafts tied together
with the ropes prowvided.

(a}) Helay the airplane commander's instruc-
tlouas over the interphone {(if opera=-
tive); receive ackoowledgment from the
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(3)
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(e}

(d)

(e)
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crew. Ioform the airplane comsander
that the crew has been notliflied.

Open the window; jettlsom if posslible.

Bemove the flak suit and parachute.
Bemove the ope—mapn life raft from the
parachute harmess and leave in the
seat. Wear the flak helmet, emergency
kit, life vest amnd flying gloves.
Fasten the safety belt, and if instal-
led, the shoulder harness .

Etand by oa Lloterphore to relay the
pirplane commander's orders.

Keep the knees flexsd at impact. Take
the first aid kit, stored above the
enginesr's seat, throw the one-manm raft
from, and exit through, the right win-
dow, If the aircraft is not om fure,
inflate the life vest on the window
ledge and climb atop the aircraft, us.
ing the guns as hand holds. Asaist the
airplane commander in supervising the
removal of iojured crew meambers and
emergency equipment .

Frocesd to the right wing, climb aboard
the life raft and proceed to a safe
distance from the aireraft, jolm up with
the other rafts and assist in conmectimg
all rafts together with the ropes pro-
vided .

Elight Eaglpser.

(a)
(b}

L&)

(d)

{e)

Ackmowledge the ditching ordex .

Remove the flak suit apd parachute and
use for padding behindthe head and
shoulders . Bemove the coe-man raft
from the parachute barness and leave
it in the seat. Wear the flak helmet,
emergency kit, life vest, and gloves.
Fasten the safety belt.

Open the emergency escape hatch and
pass it to the navigator to be jetti-
soned through the bomb bay.

Hemove the first ald kit from the en-
Eipeer's stand; secure it to the arm.

Ba prepared to cut engines as outlined
im the flight englaeer's SOP.
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[£3]

(£}

(i)

{h}
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Throw the oneé-mian raflft from, and exil
through, the escape hatch.

If the ailrcraft is oot on fire, inflate
the life vest oa the window ledge and
climb atop the alrcraft. AsSsist io re-
moving injured cre¥w members as directed
by the airplane commander or pilot.

Proceed to the right wing and climb
aboard the life raft.

Bombardier .

(a)
(b}

(el

wd)

(=)

(1)

(g}

Acknowledge the ditching order.

Remove the flak suit and parachute,
Remove the one-man raft from the para-
chute harness; use all svailable pad-
ding against ditehing impact. Wear
the flak helmet, gloves, emergeacy kit
and life vest.

Pass the bomb sight back to the davi=
gator to be jettisoned through the
bomb bay. Assist in jettisoning all
unnecessAry equlpment .

Assume ditching position next to the
engineer with back and head padded amd
braced against the pilot's armor plate.
Fasten the safety belt, If i1nstalled,

Throw the one-man raft throwugh the es-
cape hateh and exit after the flight
englneer .

If the aircraft is oot on fire, inflate
the life vest omn the window ledge.
Climb atop the aircraft and assist in
removing injured crew members as direct-
ed by the airplane commander or pilot.

Procesad to the right wing and climb
aboard the life raft.

Havigator.

(a)
(b}

Ackpowledge the ditching order,

Remove the flak suit and parachute.
Remove the coe-man raft from the para-
chute harpess; use all avallable pad-
ding against ditching impact. Wear
the flak helmet, gloves, emergency kit
and life vest.
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(c)

(d)

L83 ]

(f)

(g)

(h}

(i)

(i)

(k)
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Through coordinaticon with the airplane
comsander and flight esgloeer, calcu=
late the course, altitude, and position
upon ditebhing and give this information
to the radio operator &0 that he may
broadeast a positlon report.

Remove the flare kit and tuck inside
clothing or in a water-proof bag.

Add im jettisoning all unnecessary
equipment .

Pass the fire axe from the engineer’s
panel to the guaner and aid in instal-
ling ditching braces .

Remove the table corner and assume the
ditching position on the floor, with
the back braced against the parachute
and seat cushions placed against the
navigator's cabin. The one-man raft
may be used as additienal padding or
may be placed io the lap.

Throw the one-man raft from the engi-
neer's escape hatch and exit after the
bombardlier .

If the aircraft 18 not omn fire, inflate
the life vest on the window ledge and
climb atop the alrcraft.

Asslst in removing injured crew members
and emergency equipment as directed by
the airplane commapder or pllot.

Proceed to the right wing and climb
aboard the life raft.

Badic Operator.

(a)
(b

(c)
{d)

Acknowledge the ditching order.

Remove the flak suit apd parschute.
Eemove the one-man raft from the para-
chute harness; use all available pad-
ding against ditching impact. Wear
the flak helmet, gloves, emergency kit
and life vest.

Check IFF setting.
Contimue to send emergency signals and

on command of the airplane commander,
clamp the transmitter key down.
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(e}

()

(E)

(k)

(1)
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Assume ditching position om the lower
turret with the back and head braced
and padded against the upper turret.
Brace the legs agalnst the bulkhead
door, Fasten the safety belt and
place the one-man raft on your knees
(raft may be used as additional pad-
ding if necessary) .

When the forward movement of the air-
craft has ceased, pull both life raft
rolease handles at the tunnel entrance.

Throw the one-man raft from the astro-
dome and climb atop the aircraft, If
the aircraft is not on fire, inflate
the life vest.

Ald in removing injured crev members
and emergency equipment from the air-
craft ase directed by the airplane com-
mandeér or pllot.

Proceed to the right wing and climb
aboard the life raft.

Too (RCT) Gungper.

{a)
[4:3]

(c)

(d)

(&)
1)

(g)

Acknowledge the ditching order.

Remove the flak suit and parachute.
Remove the one-man raft fros the para-
chute barpess; use all available pad-=
ding against the ditching dmpact. Wear
the flak helmet, gloves, emsrgemcy kit
and life vest.

Take the one-man raft and go forward
through the tuonel to the forward cabin.
Remove the astrodome by pulling the re-
lease cord. If the release cord does
not function, remove the astrodome with
the axe.

Be sure that all loose ejquipment has
been jettisoned through the bomb bay.

Install the ditching braces.

Assume the ditching position om the
lower turret, the same as the radio
operator. Verify that the life raft
reletse handles have been pulled.

Throw the cne-man raft from the astro-
dome and climb atop the mireraft. If
the aircraft is not on fire, inflate
the life vest.
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(8)

(9)

(h)

1)
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Ald ip removing injured crew members
and smergency squipment as directed by
the airplane commander or pilet.

Proceed to the left wing and climb
aboard the life raft.

Bight Guoner (4.G.):

(a)
(b)

(e)

(d)
(=)

)

(&)

Acknowledge the ditching order.

¥Wear the emergency kit, life vest,
belmet and gloves .

Remove the parachute and flak suit,
take the one-man raft and proceed to
the forward end of the tuannel,

did in ipstalling ditching braces.

Assume & reclining position im the
tunnel ., Brace your feet against the
four gun tuiret, keeping the knees
flexed ,

Throw the one-man raft from, and exit
through, the astrodome and recelve the
ejuipment passed out by the radic op-
erator and top gunner. If the aircraft
is pot on fire, inflate the life vest
and assist in removing injured crew
members and emergency equipment as di-
rected by the airplasne commander or
pilot.

Proceed to the left wing and climb
aboard the life raft,

Laft Guoner (E.5.G.):

{a)
(&)

{e)
{d)

(e)

Acknowledge the ditching order,

If the ioterphone is operative, report
the progress in the gunner's compart=
ment to the airplans commander,

Install the ditching braces.

Froceed to the rear unpressurized
section with the radar operator. Take
parachutes, one-man raft, and seat
cushions for padding.

Use the fire sxe to chop away the camers
and putt-putt supports, HRemove the bat-
tery and bend the supports back, Jetti-
som all loose equipment through the rear



o

(g}

(n)

(1)

(1

(k)

(1)

(10}
(a)

(h)
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sntrance door and openm the escape bhatch.
{The rear entrance door should be closed,
after equipment is jettiscned.)

Make sure that the extra life raft and
emergency kits are securely lashed down.

Assume ditching positioan with the bead
and back securely braced and padded
sgrinst the left side of the bulkhead.

Fasten the safety belt. Wear flak hel=
mat, emargency kit, life vest and gloves.

Throw out one-man rafts and all emergen-
cy squipment, and exit through the es-
cape hatech.

If the aircraft is not on fire, inflate
the life vest atop the escape hatch
ledge and climb atop the aireraft.

Assist in removing injured crev members
and emergency equipment as directed by
the airplane commander, or pilot.

Proceed to the left wing and climb
aboard the life raft.

Bader Cperator:

Duties befors impact.
l. Acknowledge ditching order.
2. Check IFF smergency switch "op."

4. Remain at position as long as
pertinent information conceraing
altitude apd other matters may
be relayed to pilot.

Eogition .

i: Progeed to rear unpressurized
compartment and close door
carefully, being sure it is
securely latched. Remain on
interphone if possible.

4. Take position with back and bead
against bulkhead, cushioned with
parachute and with bands clasped
behind bead.

=y Duties after impmes,

5T
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{11)

(12)
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1. Exit through rear escape hatch
and proceed to the left wing.
Aid in stowiog equipment.

Tail Gupner (C.G.):

(u)
(B)

{e)
(d)

{e)

(£

14

(m)

Acknowledge the ditching order.

HRemove the parachute. Wear the flak
helmet, emergency kit, life vest and
Eloves .

Jettison the escaps hatch and sight.

Pad against ditching impact and fasten
the safety belt.

Throw out the one-man raft and sxit
through the escape hatch.

If the aireraft is mot on fire, iaflate
the life vest on the escape hatch ledge
and climb atop the aircraft,

Assist in removing injured crev members
and emergency equipment as directed by
the mirplane commander or pilot.

Procesd to the left wing and climb
sboard the life raft.

Eatra Passenger:

(n)
{b)

{e)

(d)

{a)

Acknowledge the ditching order.

Aid in jettiscning unnecessary squip-
ment .

Assume the ditching positicn im the
radio operator's seat, safety belt
fastened, facing aft, with the back
braced against the turret, or im the
tunpel beside the guonsr with the
feet braced agaimst the turret, knees
flexed, or in the unpressurized sac-
tion braced ageinst the knees of the
left gunoer.

Throw the one-man raft from, and exit
through, the appropriate sscape hatch
and proceed as have the other crew
members .

The sirplane commander or pilot will

direct which raft the passenger will
board .
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Four Gun Turpets. The following procedurs will
be used during all ditchings of aireraft not
equipped with four gum turrets:

Crew Procedure:

{1} Adrplaps Commander. FProcsdure sams as for
B-29's equipped with four gum turrets.

2) Pilot. ¥Procedure same as for B-28'as
equipped with four gun turretis.

(3) Flight Epgloeer. Procedure same as for
B-29's equipped with four gun turrets.

(4} Bombardisr. Procedure same as for B-29's
efquipped with four gun turrets with sxzcep-
tion to item (g), which is changed to read,
"Lie on 8ide, facing aft, against nose
wheel well step, head toward eangloeer's
control panel and back braced firmly and
wall padded, knees drawn up and feet flat
against the step.™

(5) Radic Operator. Procedure same as for
B-28's equipped with four gum turrets with
exception to item (e}, which is changed to
read, "Take sittinog position facipng aft
agaiost flight engineer's control stand,
back well braced amd cushioned, hands be-
hind head, and knees flexed.”

(6) Hizht Guoper (4 .0.) . Procedure same as for
B-29'a equipped with four gusm turrets.

{7 Wﬂ. Procedure same as for
's squipped with four gun turrets with

exception to item (d), which is changed to
read, "Proceed to the rear unpressurized
secticn. Take parachutes, one-man reft, and
seat cushions for padding.™

(8) HRadazr Overator.
{a) Acknowledge the ditching order.

(b) Remove the flak suit and winter flying
Shoes ., Esep flak helmet om. Remove
the parachute and pass it to the navi-
gator.

{2} Hemove the thermos bottle and bracket,
or other equipment from back of the
englpeer's coptrol stand and prepare
all loose equipment for jettisoming.
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(a)

()

(£4]

)

(h)

Grasp the leather thong below the
astrodome and pull fhe sealing strip
avay. If the astrodome does not fall
free, jerk sharply on the center stud.
Ir nllﬂcultr is experienced, chop out
with am azxe. Acknowledge to the air-
plane commander: “Astrodoms removed.”
Remove and jettison radar indicator.
Asmist in jettieoning other loose
equipment .

Pull the chair full forward, place the
parachute mlong the back edge of table,
rest head in arme on the table top,

with chest against padding, feet braced
against step, and safety belt fastened.

Throw the one-man raft from, and exit
through the satrodome. If the sircraft
is not on fire, inflate the life veat
atop of the escape hatch ledge and
climb atop the alrcraft.

Ansist in removing injured creow msombers
and ocy equipment as directed by
the a ne commander or pilot.

Proceed to the left wing and climb
aboard the life raft.

(9) Extra Fassepger (Forward) .

{a)
(b)

(e}
{d)

(=)

Acknowledge the ditching order.

Bemove the flak sult, flying boots,
and parachute. Wear flylag gloves.

Aid in jettisoning loose equipseat .

On order from the airplane commander,
assume seated posmition im fromt of
radio operator, sitting bob-sled styls,
with back well up against the radio
operator's chest, and head supported
in his ilnterlaced hands .

Exit through the astrodose and proceed
to left '1"-

(10) Extrs Passenger (Rear) .

()
(B)

Acknowledge the ditching order.
Remove the flak suit, flying boots,

and parachute. Loosen collar and
wear flying gloves .



{e) Proceed to the rear unpressurized
section and aid in jettisoning looss

equipment .

(d) Take ditching positiomn im froet of
right gunner, seated bob-aled style,
facing aft with back up mgainst chest
of gunner and head supported by his
interlaced hands .

{e) Throw ope—man raft from, and exit
through the rear escape hatch and
proceed to the right wing.

Sectiom VIII - Feathering Fropeller

1, The airplape commander will clome the throttle and
tell the engineer: "“Feathering No.__  engine,™ and depress
the feathering buttom, or switch. If time permits reduce RPN
to high plitch prior to feathering.

2. The flight engineer will proceed as follows:
a. Mixture control-fuel cut-off.
b. Fuel boost pump-off.
c. Fuel shut-off valve closed.
d. Gewerator(s) off.
e. Cowl flaps, intercooler, and oil cooler closed.
f. Ignition switch off (after the prop stops) .

3, If an ispboard engine is featherad, clome the cabia
air valve and transfer the vacuum pump selector wvalve to the
remaining engine,

SBection IX - Fire

1. Geperal. a. The B-29 is equipped with an esgine
fire extinguisher system supplied by two high
pressure COs; bottles, mounted on either side of

the nose wheel well, and controlled by the flight
engineer with a selector valve and individual re-
lm: cables mounted om the engineer's auxilliary
panel

b. The COz discharge ring for sach eogine was re-
worked to conduct CO2 into the impsller bousing.
All but 5 of the holes in discharge ring are
plugged and one emd is conmected to the lmpeller
housing just below the carburetor. Thus, 90% of
the COz is discharged into the impeller housing.
A check valve, set to open 15 P8I, is installed
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to take care of preasure differentials batween
the impeller housing and outaide air.

¢. On fuel injection eagines it i% not necessary to
direct the C0y into the impsller houaing., Tha
discharge ring has not been reworked so all the
C0z is discharged into the accessory section.

d. In addition, each airplane is equipped with thres
portable Cly, hand operated, extinguishers; one
sach in the fore and aft pressurized compartments
and one in the aft unpressurized compartment .

2, MIEII&* &, Depressurirze the cabin
by pulliag t emergency cabin pressure release
cable on the esirplans commander's control stand.

b. +“lose the cabin air control valves; conotrols
located on the engioeer's control stand,

¢, All crew members will go on pure oxygen, and if
smoke in pressurized compartments becomes too
intense, lower pose gear and open nose gear hatch
and aft pressurized bulkhead door.

d. Direct the CO3 charge at the base of tha fire
until the fire is extinguished.

o, If the fire originates from a short circuit im
the electrical system, turn the generators, bat-
tery, and putt-putt off before using the fire
extinguisher. Repalr the malfunction before
turning the power on.

CAUTIQN: Eogine drivem fuel pumps not sufficlent
for fuel flow above 15,000 feet.

f. If the fire is uncontrollable and there i danger
from an explosion, the airplane commander will
order the crew to bail out.

NARNING: If the cabin becomes excessively smoky or
e guseous, oxygen masks will be worn and
plugged into either the station outlets
or portable bottles and the auto-mix con-
trol set on pure oxygen.

3. Hacelle Fires op the Groupd. If the fire is known
to be a torching turbo, put it out by momentarily increasing
the throttle setting. For other engine or pacelle fires,
procesd as follows:

&, The mirplane commander notifies the control
tower to send a fire truck,

b. Mixture controls - fusl cut-off.
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Fael shut-off valves - off.
Fuel boost pumps - off.
All switches - off.

Bet the COz selector on the r engine and
pull the COp release cableis) .

If necessary, direct the ground crew or flight
crew members to use the portable COp extin-
Euishers .

The engine COp system is for fires in the oacells
and is not effective against firea im the engime
proper.

= &, The crev mem-—
ber spotting the fire places his jackbox position
selector on "¢ 11" and reports "Fire oo___eogine™
(if pomsible, the crew member identifies the type
and location of the fire) .

The airplane commander closes the throttle,
feathers the propeller, and orders the flight
engineer to "use the engine fire procedure .™

The engineer moves the mixture coatrol on the
feathered engine to fuel cut—off, closes the
fuel shut-off valve, turns the boost pump off,
and opens the cowl flaps to 10%, (01l sbut-off
valve "off," if applicable.)

The airplane commander will increase the airspesd
by diving the airplame, in an attempt to blow out
the fire.

Do not dive the airplane unless the propeller is
fully feathered, and close cabin air valvea to
keep smoke out of pressurized compartments .

If the fire cannot be blown out, set the Cls se-
lector valve to the proper engine and pull the
releasa cable(s) .

If the fire is uncontrollable, the airplane com-
mander will order the crew to abandon the air-
plane .

If the fire is in an loboard enginme, close the
proper cabin air valve control and tramsfer the
vacuum selector valve to the remalning inboard
engine., The alrplape commander orders the gun-
nar to open the aft pressure door for ventila-
tiom. If additiomal ventilation is required,
the pilot may open nose gear hatch.
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5. Ipduction Fires. Indications of an induction fire
are as follows:

&, A sudden increass in CAT to the maximum limit.
b. A decrease in manifold pressure.
c. Dense black smoke from the exhsust.

d. Dense white smoke billowing from the exhaust
(advanced stags). The fire procedure is the
same a8 for nacelle or engine fires,

Ssctlon X - Flap Operation

1. A portable emergency motor im the aft bomb bay, at
the resr wing spar, permits the emergency operation of wing
flaps and, depending on the airplace series, may be used for
emergency operation of the landing gear: This motor is nor-—
mally stowsd in the flap operating position. If the normal
system falls to operate the flaps, place the flap switch in

neutral and check the fuse. If the fuse is good, proceed &s
follows :

&. Comnect the cannom plug and place the switch on
top of emergeacy motor in the "flaps down™ posi-
tion. Return the switch to normal when informed
by the plilot that the ilaps are in the desired
position.

EARNING: Do oot operate the motor beyond the flaps
up or down position., When operating the
emergency motor, stay om the Lloterphone
at all times,

b. Use the reverse procedure to raise the flaps,

€. A8 & last resort, place the oormal flap and
emergency motor switch in the =flape up™ or
"down™ position &S may be desired. This will
allow both the normal and emergency motors to
operate the flaps in case of binding actusting
Screws or a warped torque shaft. However, the
switch on top of the emergency motor must be
in the same cooresponding position as the nor=
mal flap switch or the normal and emergency
motors will work agaimst sach other.

2. HRecent airplanes iocorporate s comtrol for the emer-
goncy wing flap motor on the pilot's aisle stand. This switch
is conmected in parellel with the switch on the emergency mo-
tor ooted in the preceding paragraph. Csre should be taken in
using this switch, It is placed in the ™off™ position when
the flap indieator shows the flaps to be at the desired posi-
tion., This precaution must be observed since there are no
limit switches in this circuit,
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HOTE: For emergency flap operatiom, do not depend

on the hand crank stowed forward of the rear
entrance door, or the landing gear crank,
lli.::lr of thess cranks will fit the flap
socket .

Bection XI - Jcing Conditions

« &, To eliminate carburetor ice,
indicated by engine roughness and a drop in
manifold pressure, increass power to 2400 EPM
and appropriate manifold pressure and close the
iptercoolers, and by use of interwarmer to main-
tain CAT in modified aircrafts. When the ice is
eliminated, maintain air temperature
(CAT) between 25 and 3 by closing the inter-
coolers and, 1f necessary, by ilncreasing the
turbo boost and decreasing the throttle setiing.

On airplages that have been modified to imclude
the interwarmer type carburetor beat system the
following procedurs will be used to avold car-
buretor icing:

The intercocler flaps will be in the fully
closed position. To apply carburetor heat place
the lntervarmer bheat valve switches im the hot
position, end open intercooler flaps slowly.
The carburetor air temperature depends directly
on the intercooler flap opening. The heat riss
will increass very rapidly as the intercooler
flaps are opened, which will result im excessive
carburetor air temperature if the temperature
gages are not watched very closely. The green
range 18 the normal operating range of the inter=
cooler shutter, with the heat wvalve im the hot
position, very little additiooal heat rise will
be available by further opening of the inter-
cooler shutter and should not be used during
flight, because of the drag imposed,

To prevent or eliminate PITOT TUBE ICE, turn the
pitot heatersa on before entering lelng conditions,

ller Ice. a. To preveat propeller ice, turn
on the mnti-icing pumps and coatrol the speed
with the rhecstats, mounted below the engineer's
control stand, according to the severity of
icing.

If icing is anticipated befors take—off apply a
coating of 314 compound to the prop blades and
cuffs, To eliminate Wing Ice, use the de-=icers
intermittently to break the ice off after & thin
sheat has formed.

65



b. Om airplanes that have been modified to include
the prop thermal de-icing system, to avoid prop
ice, place the control switches th;innr 'e
position) ln the ON position. Check the lights
for opsrition of the system. Each light should
stay on 12 to 15 seconds.

HOIE: Coating of 314 compound is unnecessary with this
type of de-lcing equipment .

4., On aircrafts that bave the NESA GLASS TYPE WINDOWS
installed, electrical heating of the glasa is provided by
turning on switches on engineer's panel, Windows 1, 2 and
5 on both the airplane commanders and pilots side are heated.
This is to prevent the loss of visibility dus to frost cover-
od windows ., Windshield wiper is also provided (Control valve
located to left of Instrument panel) .

Gection XIT - Lapdipg Gear Opepation
1. Elscirical Operation. Some early airplanes are
oquipped with normal and emergency motors for the operation
of the landing gear. These motors are remotely controlled
from inside the airplane and obtain power from duml pormal

electrical systems. If norsal operation fails, proceed as
follows:

R, Make sure all operating generators and the putt-
putt are turned om.

b. Check the fuse in the pilot's aisle stand, I[f
this fuse 16 burned out, replace the fuse and
try the normal gear switch again. If the fuse
burns out again, return the gear switch to neu-
tral, EHeplace the fuse and continue with the
emargency procedure.

¢. Pull the emergency landing gear door relesase
bandle and hold it out until the doors are fully
opened, place the emergency gear switch im "up®
position for approximately five seconds in order
to 1ift the gear off the doors. If the doors
8till do not open, continue holding the door re=
lease handle ocut and try to force the gear
through the doors, The emergency gear motor, inm
some cases, will force the gear to push the door
open,
mletely out duriog the operation of the emerxeu-
c¥ motor.

d. If the emergency gear switch does not operate
the emergency motors as indicated by current
draw or motion of the gear, it may ba possible
that the solencld is pot operating. This may
be checked by removiog the cover of the solenocid
and watching for cperation of the plunger while
the switch is actuated. If the solemold falls



2.
the extensl
in recent a
retraction

RESTRICTED

to close electrically, it may be closed manually
by pushing on the contact arm. If the defectiwve
gear does not move within tem seconds, returm the
emergency gear ewitch to meutral or discoatisue
manual operation of the solenoid.

If more than ome gear is defective, operate oaly
one emergency gear switch at & time. Whes the gear
ig down, do pot continue operating the emargency
motor since there are po limit switchea in this
eystem, Operator should always be on interphone
while performing smergemcy operations .

If the foregolnp attempts to lower the gear have
been unsuccessful, and the

y it is possible to
energize the gear screw with both the normal amd
emergency gear motors, This may be sccomplished
by placing both the normal and emergency gear
switches to the "down™ position at the same time.-

If the nose gear elone fails to extend, the smer-
gency procedure outlined above may be followed,
except that the wheel well doors operate mechani-
cally and have no effect on lowering the gear.

« A mapual system for
on and retraction of the landing gear is installed
irplanes . Drive shafts from the main landing gear
screws are routed into the rear bomb bay where they

may be opersted by the portable emergency motor, or by & hand
crank, Cable comtrol clutches disconnect the normal motors
from the landing gear mechanism when the manual system is to
be used. The same cable also releases the oacelle doors.

HOTE: ©Opn later mirplanes, the nacelle door motors

have been removed and replaced by a mechani-
cal linkage. Pull handles; which formerly
released the pacelle doors and diseagaged
the npormal lapnding gear motor, now perform
only the latter operationm.

+ B, The main landipg gear is
operated mapually from a gear box installed aft
of the rear wing spar and above each cat-walk
in the rear bomb bay. The gear box on the right
side (facing forward) operates the right gear;
the box on the left operates the left gear.

If the gear fails to extend normally, return the
switch to the “off"” position and check the fuss
in the pilot's sisle stapd. If the fuse is not
blown, proceed as follows:

(1) Pull the macelle door relesss and clutch
eogagement handle, Allow the swaged ball
on the cable to drop into the slot in the
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handle bracket which retaips the cable in
the extended positiomn. This puts a epring
tension on the clutch lever, and aleo moves
to mesh the clutch when the jaws are mlign-
ed. The engagesent of the clutch on the
mapusl side is simultanecuns with the re-
leass of the clutch on the motor side.

{(2) To raise the gear, insert the portable mo-
tor into the lower gear box socket and lock
it in position. The switch on the motor
controls the direction im which the gear
travels. A decal on the motor and alsc on
the airplane gives the correct switch posi-
tion for both right and left gear operatiom.

CAUTION: The motor should be stopped approximately 2
to 3 seconds after the gear reaches either
limit of travel. This is pecessary slnce
there are oo limit switches in the circuit
and damage to the motor or clutch will re-
sult if operation in excess of the above
time limit is attempted.

(3) Always return the clutch hapdle to the
pnormal (or in) position immediately after
emargency extension or retraction 18 com-
pleted.

(4) In case of complete electrical power fail-
ure, the sain gear may be operated by the
hand crapk, It is pecessary to pull the
clutech shifting cable am mbove in order to
lower the gear by the band crank, 0Use the
upper position for retracting the gear and
the lower position for extending the gear.,
It requires approximately 30 minutes to re-
tract and approximately 20 miputes to ex-
tend the gear.

NARMING: Do not use the esmergency flap switch om the
pilot's aisle stand to control the portable
emergency motor, when lowering the gear,
since there is mo good indication to the
sirplane commander when the portable motor
clutch is slipping. The switch on the port-
able motor should be used by the operator in
the bomb bay. Interphone comnections are
provided on the tunmel wall just aft of the
rear wing spar and the operator should be on
ipnterphone at mny time operation is attempted.

Hess Goar Operatign. &. The nose gear may be opera-
ted manually from a gear box installed at
the top of the oose gear screw, To oparate
the oose gear with this emergency aystem,
proceed as follows:
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{1} Remove the beam from the clamp om the
pilot's armor plate stanchion and rotate to
& horizontal positiom.

{2) Becure the beam with the eye bolt and wing
onut to the bracket om the airplane command-
er's arsor place stanchion,

(3) Bemove the hand crank from under the en-
tramce hatch and insert into the bole in
the beam. Disengage the motor with the
cluteh lever. Moving the lever towards
the right (facing forward) disengages the
motor. A spring clip is provided on the
handle to retain it im the engaged or re-
leased position.

(4) Umscrew the pressure sealing plug in the
floor, using the hand crank as a wrench.

(5) Insert the crapk in the gear box. Exten-
sion and retraction are each accomplished
in 3 to 6 minutes .

(8) Always return the clutch handle to the
engaged position after hand cranking, if
the clutch has been released. Remove the
crank and stow the beam.

HOTE: Instruction decals are installed in the alr-

plane near the gear boxes to explain the op-
eration of the mapual landing gear systems,

On later model airplanes, a separate noSe gear
gwiteh has been installed on the upper left of
the engineer's station, near the cabin heat com-
trol switches, to provide for extension of the
nose gear in case of fire or may be used for emer-—
gency extension of the nose gear if the motor is
not burned out.

X111 - Propeller

1., HNormal overspeeding of the prop, up to 3150 RPM
ghould not be confused with a rumaway prop, since it will
pormally be returped, to the pre-set RPM, by the governor.
1f the. governor will not control the prop, proceed as fol-

lows:

Throttle back and bring the BPM and manifold
pressure within limits (reduce manifold pressure
to 40" or less to prevent excessive leaning out
of the mizture and possibly detonatiom) .

Eaintain control of the EFM by iniermittent use
of the feathering button until a safe altitude
is sttained snd then, if necessary, feather the
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prop. On the Curtiss prop, control the RPM with
either the RPM selector or feathering switeh,
leave the selector switch im the fixed pitch po=-
sition and coantrol the RAPM manually or with the
throttle.

On Hamilton propsé, do not use the feathering
button over three times to control the prop.

1f, after three attempts, the prop is oot brought
under control, the prop must be feathered before
all feathering oil is exhausted.

If the prop is not brought under comtrol by the
above procedures, reduce the CAS to a minimum
conkistent with safe control of the aircraft.

Wever feather an engine unless absolutely nec-
esgary. A little extra power may mean the dif-
forence between a crash landing or a successful
take-off.

i Turbo

1, A malfunctioning amplifier, high DC bus voltage or an
overspeeding prop mAay cause & rupaway turbo, If this situation
is encountered, proceed as follows:

Throttle back until manifold pressure is below
40%

Check the bus woltage.

Check the amplifier and turbo control fuses or
circult breakers.

Change the malfunctioning amplifier.

If the mal functions still exist, disconnect the
amplifier and control the manifold pressure with
the throttle until further trouble-shooting may
be accomplished. If the power supply to the TBES
becomes inoperative during flight, turn the TBS
to zero and watch for m powser surge whem the
power is returned. This surge is small and may
be controlled with the throttle.

2, Om aircraft with emergency turbo control switches,
proceed as follows:

Place the emergency turbo control system auto-
matic-mapual selector switch to "mapual .*

Mova the "open-close™ control switch to desired
NP .

Proceed as outlined in b, ¢, d and & above.
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Section KV - Salve

1. W¥With pormal electrical power, salvo release of bombe,
uparmed, is accomplished by closing any one of three salvo
switches located on the pilot's alsle stamd, bombardier's pan-
el, and the right sighting station in the aft pressurized com-
partment. With anyome of the salvo switches closed and the
bomb bay tank safety evitches in the “can salve™ position,
power goes directly to the bomb door open sclenocid, salvo in-
dicator lights, and the bomb salvo relay.

2., If the electrical system la inoperative, open the
pomb doors by pulling the emergency bomb door release, located
on the sirplane commander's control stand. Bombs may them be
dropped singly by manually trippiog the releass lever on each
boab shackle.

3. Emergency Bosb Release (Reviged): a. On later model
aircraft fuel tank safety switches are arranged
to salve bomb bay tanks selectively. By this
means, both tanks, or the lower tank omly, im
aither or both bomb bays, may be salvoed. The
switches for the forward bomb bay tanks are lo-
cated in a salvo shield on the forward side of
bulkhead 218, The switches for the rear bomb bay
tanks are located in the salve shleld on the rear
side of bulkhead 646 .

b. This ipstallation allows operation of the tank
gafety svitches from within the pressurized com-
partments . The salvo time delay relays formealy
located in the forward and aft bomb bays are in-
cluded in the new salvo shields.

¢, When the tank safety switches are in the off"™
position, thelr respective tanks will not be
galvoed even when the switches are thrown, In
order to salvo any particular tank, its safety
svitch muat be "on™ and one of the four salve
switches must be held close for a period of
four seconds .

CAUTIOQN: Before emtering the bomb bay when the air-
plans is on the ground, always turn safety
shut=-off valves to the "safe™ positiom.

Section XVI - Turbo Surge

1, To eliminate manifold pressure surge at high alti-
tude, advance the %PM and MP on the outboard engines until &
fully opened throttle and related power setting is obtained,
or until surge is eliminated. HReduce MPF and RPM on inboard
engines to balance this condition for best lomg range air-
gpeed, or until cabin pressurization can just be maintained.

2, If the manifold pressure Surgeé persists, advance RPM
{approximately 50 to 100 RPM) on all affected eagines, or
until surge is eliminated. Balanced power between the oppo-
site sides of the airplane must be maintained.
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CAUTION: The above procedure may give unrelated
power settings which are undesirable and
should be eliminated as soon as possible.

3. A few other measures that can be taken, if turbo-
surge persists are as follows:

&, Place propeller(s) on engine(s} that are Surging
in fimed pitch.

b. Have engineer place the manual control for the
waste gate in the Manual position,

e, A third method is to reduce the manifold pres-
sure and 8till have full throttle position by
individual re-setting the set-screw(s) for the
turbo(s), on pilot's aisle stand,

BOIE: Be sure to reset screws before landing as an
unbalanced power comdition is effected,

Section EVII - ﬂ'l:f“th.rl.ﬂl’ Propeller

1. The airplane commander will close the throttle, set
the APM at the low limit, and tell the engioeer: “Unfeather-
ing No engine,” and depress the feathering button until
GO0-1 RPN is obtained, The flight engineer will proceed
as follows:

a. lIlgnition switch-onm.

b. Fuel shut-off valve-open.

¢. Fuel boost pump-on .

d. Mixture control-auto-rich.

®. Wars up the engione at 1200 RPM, then notify air-

plane commander to synchronize the power with
that of the other eagines.

CAUTION: ©On the Hamiltom propeller, only emcugh of
olil is avallable for 1 1/2 cycles of oper-
ation; 1.e., feathering, unfeathering and
feathering . o

2, The procedure for Curtiss props 1s the same as for

the Hamilton except the EPM selector switch must be placed in
the manual position.
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Section I
Sabip Pressurizstion snd Air Conditioning

i. Compressed air, for pressurizing the fuselage com-
partmsent, is supplied by the inboard turbos of the inboard
engines. The duct take-off is located betwesn the turbo
compressor and the intercooler, Compressed air is inducted
through this cabin air duct, through the aftercooler, and
into the cabinm through the cabin air walve. This applies
oply when the cabin air valve is open.

2. When the cabim air conditioming systes is used, the
aftercooler flap is closed to provide heat and opemned to pro-
vide cooling. With the after cooler flap closed hot air from
around the exhaust shroud is directed through the aftercooler
to heat the cabin mir, With the aftercooler flap open, cool
air is directed through the afterccooler, overcoming the heat
of compression and reducing the temperature of air going into
the cabin.

3. Alr is released from the cabinm by two automatic reg-
wlators in the rear pressurized compariment, which maintain
the following cabin pressures:

0 to 8,000 feet - Pressure differential of 1™ Hg.

8,000 to 30,000 feet - Cabin altitude 8,000 feet.

30,000 to 40,000 feet - Constant differeatial 13 .34"
Hg. Cabin altitude incresses
from 8,000 to 12,000 feet.

4. Pressucizing procedure. =. Under porskl conditions,
begin pressurization immediately after the putt-
putt is stopped. Close all windows, pressure
doors, apd the cabin pressure relief walve {under
left side of enginesr's sext) . Open the cibin
air valves on the sngimeer's control stand.

HOTE: Be sure that the kaurled knobs oa top of cabin pres-
sure regulastors, located at forward end of rear
pressura compartsent Are unscrawad, a8 these regu-
lators will mot operate if the knobs ars scrawed
down. When leveling out for cruisiang, the airplane
comsander sets up predetermined power. If cabin air
flow is then too low with cabim ailr valves full open,
the airplane commander will ilncrease turbo boost
slightly and retard throttles to desired manifold
presoure .

b. Cabin air flow desired 18 the mipimum flow which
will maintain cabin altitude (ses mbove table),
snd not more than low flow at altitudes above
33,000 feet.

¢. For saxisum engine efficlenmcy, Set turbos at &
minimum to maiptain the desired cabin air flow.
1f the cabin pressure regulators are not opera-
ting properly, screw down the kourled knobs on
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the cablan pressure regulators snd regulate the
cabin pressure with the cabin air valvea and
cabin pressure relief valve.

When operating above 30,000 feet, the flight en-
gEineer should mot allow the cabin pressure dif-
ferential to exceed 13 .34" Hg.

Either the airplane commander or the pilot im the
front pressurized compartment, and one crew member
in the rear E::luru-d :ﬂdﬁsftﬂﬂt will use oxygen
when pressur above 15, feet. Each rminfnl
crev member will have his oxygen mask attached to
the left side of his helmet, with the hose plugged
into the oxygem system, ready for instant use, If
the cabin is suddenly de-pressurized, crew membars
should use oxygen immediately to prevent suffering
from the lack of oxygen. A sudden increase in
cabin altitode should pot be harmful unless flying
above 30,{:00 !“'I{ in which :1.'; i‘“.l c::ﬂ e
mAy sxperiesnce i Temporar aful reaction from
ths mbends.” e

If power i8 set for long range crulsing, it may
be necessary to run the inboard engines at a
higher RPM than the outboard engines, to provide
the additional boost necessary to pressurize the
cabin.,

Yhen pressurizing at high altitudes, cpen the
cabin air valves slowly to maintain a 1,000 ft.
per minute rate of descent. Differential pres-
Bure mAy sometimes seal up a leak, suddenly,
during pressurization procedurs. This might
cause a rate of descent far beyomd 1,000 feet
per minute, So while pressuriziag, until cabin
altitude is stabllized, watch the cabin rate of
descent closely and be prepared to adjust the
cabin alr valves if the rate of descent changes.

NOTE: Manifold pressure changes should be made
gradually, as rapid throttle movement
will interrupt the cabin air flow, re-
sulting in a rapid change in cabin alti-
tude .

CAUTION: The right hand valve at statlon 846, con-

trolling the flow te the tall guaner,
should never be more than one-half closed.

3. me_uq.ﬁnn a, The cabin may be de-
pressurized by clgsing the engineer's cabin air

valves and opening the eogineer's cablp pressure
relief valve, if necessary. In emergencles the
cabin may be depressurized by pulling either of
two emergency cabin pressure release handles
(airplane commander's control stand, and right
side wall of the rear pressure compartment near
the forward bulkhead) .
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b. Always depressurize in case of fire or when pre-
paring to abandomn plane.

6. Alr copditicglog procedure. ®. The d4-position
switches, to the left of the engineer's panel,
control the position of the aftercooler flaps,
thersby heating of coolinmg the cablis., To air
condition the cabin, the airvalves sust be open
to allow an sir flow; however, the cablp need
not be sealed or pressurized. With the switches
set at "heat,” aftercoclsr flaps are closed to
provide maxisusm cabin heat. With switches set
at "cool,” aftercocler flaps are full open to
provide maxisum cooling. When operating manu-
ally, these switches are spring loaded to the
off position.

b. Hot weather opersfion.
{1} Open all pressure doors.
{2) Cabin temperature controls torheostat.
(3) Cabin air valves open.

c. GCold westher operaticn.
(1) Close all doors.
(2) Cabin temperature controls to rheostat.
{3) Cabin air valves open.

7. m_mﬁw 2. The micropositioner
installation comprises two manually controlled

rheostats on A common shaft mounted im & comtrol
box on the engineer's auxiliary instrument panel.
One rheostat is wired to the left heat comtrol
dampner motor; the other is wired to the right
motor, Each rhecstat is in series with a polar-
ized relay which controls the direction of rota-
tion of its own dampper motor housing, driven by
the dampner motor, maintaining voltage balance in
the bridge circuit with the rhecstat at the micro-
positioner.

b. The two, four-position toggle switches, at the
engineer's auxiliary ewitch pamel, are used for
cabin air conditioning comtrol, Switch positions
gre: off, cool, heat, and rhecstat. With the
control switch in rheostat the micropositiomer
dial may be set to the desired position and the
dampner will assume the same relative position,
If both switches are in rheostat positlon, both
dampner motors mct together. Selective operation
of either (or both) dampner motors is optional,
pach dampner being positioned individually by its
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control switch., The heat and cool positions of
the switch are momsntary positions and over-ride
the micropomitionsr for selsctive cootrol of the
dampoer motors, After selective positioning,
the spring loaded switch returns to off, apd the
dampner remaips fixed until additional heating
or cooling is desired.

The dampmer control motor operates through a 90
degres e. Cam operasted limit switches are
installed in the motor housi to limit the tra-
vel when the direct motor ¢ rol switch is uwsed.
(sslective operation) . Since no sdjustment is
provided in this limit switch assembly, mny regu-
lation between the motor and the dampner travel
must be made in the copnecting linkage. When
making motor replecements, it is recommended that
the dampner be closed before installing the ser-
rated bell-crank on the new'motor shaft, Also,
make certain that the motor is in the closed po-—
#ltion. This permits correct travel of the com-
plate assembly without disturbing the connecting
linkage .

B. W a. Altitude from 20,000 to
i faet.

b.

One cablin air wvalve closed; ooe set to give alr
flow resding of 6.

Cabin rate of climb indicator should stay at
tero, and cabln altimeter should imdicate con-
stant altitude.

Bectionm LI
-1 Autopllot System

Operation:

Ry
b.
s

d.

Turn comtrol “center.”

Turn om master switch (Pilot).
Wait 10 mioutes.

Turn on Servo-PDI switch (Pilot).

Manually trim airplane for straight amd level
flight (Pilot), Check with instruments,

Disengage sutopilot clutch (Bombardier) .

Move clutch arm to center PDI (Bombardier) .
Press down on directiocsal arm lock to keep PDIL
centersd (Bombardier) .
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Put out both alleron tell-tale ufht" by adjust=
ing aileron ceatering kmob (Filot) .

Eoap oo ailsrom switeh (Pilot) .

Check gyro horizon and readjust aileron centering
knob to level wings (Pilot) .

Put out rudder tell-tale lights with rudder
contering kmobs (Pilot) .

Soap on rudder awiteh (Pilet).
Reengage sutopllot clutch (Bombardier) .
Release directional arm lock (Bombardier) .

Beadjust rudder centering koob to cemter PDI if
necessary (Pllot) ,

Put out elevator tell-tale lights with elevator
centering koob.

Soap on slevator switch (Pilot).

Check altimeter and readjust elevator centering
it pecessary (Pilot) .

(1) CAUTION: WNever adjust mechanical trim tabas
#hen the autopllot is fully engaged.

) M The autoplilot may be disengaged
y ons flip of the master bar. The pilot
can also overpower the autopllot.,

To adivst sepsitivity (Pilot): Turn sensitivity
knoba clockwise until controls chatter, them back
off until continuous chatter stops.

(Pilot): Adjust ratio knobs to
give quick recovery without over-shooting. Ob-
serve wing tips, horizon, and PDI for evideace
of plane huat. If hunting exists, reduce the
ratio in the corresponding axis.

Loosen dashpot (Bombardier) if minimum ratio set-
tings fail to eliminate "hunting™ of ship.
Tighten dashpot if PDI recovery is still too slow
after maximum ratio settings .

Coordinate Bombardier turms im the following
BAODeT:

(1) Be sure sirplase is flying straight and
level with PDI on zero {(Pilot).
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(2) Disengage autopilot clutch and move direc-
tional arm to extreme ri or laft. BHold
against stop (Bombardier) .

(3) Adjdst turn compensation kmobs (Pilot).

(a) Set baok trimmer to give an 18° bank
(single ship only, 12 degrees maximum
desirable by lead ship in formatiom) .

{(b) Eet skid trimmer to center ball.

{c) Bet up-slevator trimmer to maintain
altitude.

(4) Engsge autopilot clutch and allow stabllizer
to recenter PDI (Bombardier) .

(5) For a fimal sdjustmesnt of rudder and aileron
ratio, watch closely the recovery Irom the
bombardier's turan. If PDI returns to center
bafore wings are level, rudder ratio is too
high for ailerce ratio. Reduce rudder ratio
or incresss silerom ratio, depending oa
whether recovery is too fast or too slow,

If wings are- level befors PDI returns to
center, aileron ratic is too high for rudder
ratio, Redece alleron ratic or increase
rudder ratio, depending on whether recovery
is too fast or too slow, (Pilot).

Esction IIL
s ts snd thelr tion
1. PDI CENTERED, BALL NOT CENTERED, IN STRAIGHT FLIGHT.

This condition is caused by improper trimming, or centering
with one wing low apnd opposite rudder applied to keep the air-
plane from turning. If this happens whea flying onm autopllot:

&, Readjust amileron and rudder centering, or

b. Disengage both rudder and milercn switches.

e. Disengage autopilot clutch and recemter FDI.

d. Adjust centering and reengage rudder and ailerom
switches .

2, BALL CENTERED, BUT PDI OFF. Correct by ome of the
following steps:

a, Readjust rudder centering, or

b. Disengage both rudder and mileron switches,

¢. Disengage mutopilot cluteh and recenter FDI.
RESTRICTED
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d., Adjust centering and reengage rudder and aileron
ewitches,

3. PLANE HUNTS IN RUDDER AXIS, AND PDI WAVERS. This is
caused by improper setting of ratio or dashpot. To corresct:

&, Loose locking collar and unscrew dashpot 1/8
turn while holding down locklng solemoid. Re-
peat this process until bunting ceases.

b. If loosening the dashpot does not eliminate the
rudder humnt, reduce rudder ratio. After chang-
ing the ratio, check rudder centering and skid
trimmer adjustments; thea tighten dashpot to a
setting just above that which produces a hunt.

4, TUBN COORDINATED IN ONE DIRECTION, BUT NOT IN OTHER.
Flane not properly trimmed before starting turnos.

8. BRetura to level flight and readjust ailercn and
rudder centering, or

b. Disengage rudder and ailercn switches, retrim
manually, then recenter PPI before reengaging.

5, PLANE BEIDE WHEN TURNING ONE DIRECTION AND SLIPS
WHEN TURNING THE OTHER DIRECTION. Disengage autopilot and
check manual trim of airplene; then recenter and resngage.

6, HUNTING IN A TURN, AND HOT IN STRAIGHT AMD LEVEL
FLIGHT. Eeadjust skid trimmer until bunt ceases, even if nec-
espary to iptroduce a slight skid,

7. LOBS OR GAIN OF ALTITUDE.

8. In straight and level flight, correct by using
the elevator centering knob.

b. In bombardier's turn, adjust up-slevator trimser
(elevator compensation) and increase elevator
ratio. In & bombing run, maintain altitude by
usa of elevator centering kmob.

8. PLANE WALLOWS OR LACKS STABILITY. For a condition
of general lack of stability (oot & hunt), increase sensi-
tivity ndjustments .

9. PDI OVERSHOOTS. In Bombardisr's lsvelout, if the
FDI overshoots, locrease the allerom ratio.

10, PDI UNDERCORRECTS . In Bombardier's levelout, 1f the
PDI undercorrects, decrease the sllercm ratio until the PDI
comes back to center.,
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Ssctice IV
Electrical Svatem

General- =. The slectrical powsr Ls supplied by

six, 28 volt, 300 amperes, sngioe-driven gensra-
tors, a 24 volt; 34 ampere battery, s 28 wolt,
200 ampere lutim;r gemerator, I.ia two TS50 wolt-
ampare ioverters (recent B=29A aircraft have two
2500 volt-ampare inverters) .

BOTE: Asperage pull for various slectrical units
in aircraft are as follows:

ATC Badi0 = = = = = = = = 35 AMPS
C=1 AUTO PILOT = = = = = @& ™
e e A 350 *{im flight)

Hydraulic pressurs pump - 110 =
Landing lights = = = = = 53 =
Main Landing Goars - - = 460 =
Nose Landing Gear - = = = 155 =

The sangilne-driven generators cut in at 1100 RPM
and reach their maximum voltage out-put at 1375
EPFl. These generators are controlled by switches
on the snginesr's coatrol staad,

Seven load indicators, oo the engineer's pamel
provide a system for checking the load
on each generator, iscluding the auxiliary gen-
erantor. A voltmeter, with a selector switch,
provides a system of checking the voltage out-
put of the engine-driven and auxiliary generator.

The electrical current termimstes at & mais bus
bar and is distributed to the varleus electrical
equipment through & series of bus bars, power
junctions, and electrical conductors .,

s ®&; O later model
aircraft, the DC power system is revised as
follows:

{1} The reverse current relays, current limit-
ore, capacitors, and circult breakers have
been relocated from the nacelle scleanocid
panels ilnto two electrical shislde inside
the fuselage., The oew shields are located
on the upper surfsce of the center wing
section at approximately the intersectlion
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(4)

(s)

of body stationm 400 with right and left
wing stations 40,

The generator positive circuits, conslst-
ing of three wires each, are brought di-
rectly into these shields along the fronot
spars. The generator negative circult has
oot been changed. A double wire runs from
ench reverse current relay shield to the
inboard pacelle relay panels and a single
wire connects the inboard and outboard sol-
enold panels. The right and left reverse
current relay shields are interconnected by
two wires. The fuselage power feeder system
hag been revised by adding & pew circuit on
the left side leoading aft, and & new circult
on the right side leading forward. The aft
power circuits are connected between junc-
tion shields 195 and 538 aft of bulkhead
station 834. The forward circuits are join-
ed between the engloeer's aft fuse panel and
junction shield 586. The forward and aft
power circuits form two complete loopa, thus
decreasing the system's vulnerability.

The reverse current relay shields are vented
to the left side of the fuselage just for-
ward of the wing leading edge.

The purposes of these changes are:

(a) To ilmprove voltage regulation.

(b} To improve sccessibility of generator
control.

(e} To decrease airplane welght.

{d) To decrease electrical system vulnera-
bility to gunfire. (See the DC power
distribution chart oo page B84 .}

The formation, position, ldenmtification amd
landing lights are of the conventional type.
¥heel well spot-lights, controlled from the
engineer's panel, illuminate the gear at
night for a visual check.

b. Parallsling the gepsrators .

Btart the putt-putt, leaving the generator
apnd equalizer switch off.

Adjust the voltage regulators, one at a

time, to read 28 volts at the bus bar, The
generator awltch should be turned off while
adjusting the regulator for voltage out-put.
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HOTE: Voltage regulator should be allowed
to warm up thoroughly before parsl-
leling is attempted.

Turn &ll eaglpe-driven gemerators oom.

Parallel the system by adjusting the voltage
regulators until the gensrators give an squal
load ipdicatiom (i0% differentiml indication
allowable) .

Turn the putt-putt geperator and egqualizer
switches on, them parallel with ocne engine-
driven generator, as above, o0 the putt-putt
takes approximmtely ouuhil of the load.

HOTE: Only qualified personnel will paral-
lel the generators. Three or four
gun amplidynes should be turned on to
give & 100 to 150 amp load.

Butt-Putt.

(1)

(2)

@

The auxiliary generator is driven by a ten
horses power putt-putt. This unit should be
serviced with 100 octane fuel and SAE No.
30 oil,

Hiariiog.

(a) Equalizer switch - off (if applicable) .
{b) Throttle lever - idle (If OAT is 0°C or
below, place the lever in the choke

position) .

{e) Ignition switch - omn (may be controlled
by the sogineer or putt-putt operator) .

{d) Place the gsng switch to the start
position. When the putt-putt is run-
ning, return to the off position.

() Warm up the putt-putt at idle for ap-
proximately three minutes . 5

(f) Advance the throttle to the rum posi-
tiom .,

(g) Generator switch = om.

{h) Equalizer switch - om. (if applicable) .
Etcpolog .

{a) Egqualizer switch - off (if applicable) .

(b} GCenerator switeh - off,.
RESTRICTED
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(e} Retard the throttle to idle and allow
the putt-putt to coocl & feow minutes.

(d) Igmition mwitch - off.

HOTE: The control switch on the sngimser's
panel is for stopping the putt—putt
ooly in emergenciss .

(43 « Im the event of com-
plete electrical power failure, emergency
operation is sccomplished by placing the
emorgency ignitiom mwitch in the om posi-
tion and using the hand cranking rope,

« &, The alternating current is sup-
plisd by two, 400 cycle, TS0 volt-ampere lmvert-
ln.lmlMIﬂ by switches on the sagineer's
panel .

Normal operation im mccomplished by placing the
control switch in the maln position. In cise of
normal imverter failure, or if the voltage drops
below TO volts, an sutomatic chaage-over relay
automatically switches the alternate inverter on.
A manual over-ride switch also oparates the al-
ternate invertsr in case the svtomatic change=
over relay is iooperative.

A volteeter and two indicator lights are mounted
on the engimesr's panel, to check the operation
and voltage out-put of both the main and nlter-
nate inverters. The norsal wvol out=put is
110 to 120 volts,. The minimum maximum volt-
age limite are 105 to 130 volts.

On lster model sircraft, the amlternating curremt
is supplied by two 2500 volt-ampere inverters.
The sutomatic change—over relay and indicator
light operation remain the sames &8 on the older
system. A volt-seter and selsctor switch is pro-
vided to check the normal and altermate (primary
and secondary) laverter voltage.

The mormal operatimg procedure is as follows:
(1) Secondary imverter switch - om.

{2) Voltage selector switch - on secondary.
Cheock the voltage for 110 to 120 voltse.

(3) Secondary inverter switch - off (this switch
must bs off to ¢ lete the automatic change-
over relay circult).

(4) Primary ioverter - om main. Check voltage
on the prisary voltmeter.
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{5) Primary ioverter switch - off.

{6) After approximately five meconds, return
the primary switch to maiam (this should
trans fer the ilnverter out-put to the sec-
ondary system) . Check the voltage on the
secondary voltmeter.

{7) Return the primary inverter switch to the
off pomition, After 60 to B0 meconds, re-
turn the primary iovertsr switch to the
main position.

(8) Operate in the main positiom,

{8) After take=off, and before any radar equip-
meat is turned om; turn the secondary in- -~
verter switch on.

HOIE: In case sither the primary or secondary in-
verter fails, turn off all unnecessary AC
alectrical equipment to prevent overloading
the remaining inverter. (For distribution
details, sse the AC Power System on pa
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Sectiop ¥ - Fusl 5vetome

+ &, Fuel is carried in four wing
tanks, & center wing tank, and suxiliary bomb
bay tanks. The capacities are: [Inbomrd, 1415
gallons each; outboards, 1320 gallons sach; cen=
ter wing, 1315 (B-28A, 1120) galloams; lulil-ﬂ
bomb bay, 640 gallons each. Various combinations
of suxilisry tanks may be used,

The wing tanks are vented to positive pressurs,
anti-syphon vent wvalvea, on either mide of the
fuselage, near the leading edge of the wing.
The suxiliary tanks are vented to the lower side
of the fuselage.

Fusl boosat pumps, opsrated by switches om the
engineer's control stand, supply presaure for
engine starting, wapor elimimation at altituds,
and for engios operatiom in case of sngloe-drivea
fuel pump failure. Io case of engine pump fall-
ure, the sogine should not be ted with turbo
booat, since the boost pump fusl pressure will
not increase with carburetor deck pressure.

If turbo boost is used, dangerously leam mixtures
will reault in detonation and poasibly ilan induc-
tion firea,.

Fusl shut=o0ff valves are provided to stop the
fuel flow in case of lioe failure, fire, etc.
These vilves are alectrically comtrolled by
switches on the engineer's control stasd.

Fauel is transferred by two reveraible pumps,
controlled by circuit breakers, directional
control awitches, and tank selector wvalves on
the sagloeer's comtrol atand.

Fusl may be traasferred as follows:
(1) Between the froat and rear bomb bay tanks .

(2) Bestween the rear bomb bay and tanks thres
and four.

(3) Between the fromt bomb bay and tanks one
and two,

{4) From the center wing tank to any other
tank and vice versa.

{5) Acroms the center line of the alrplame; 1l.e.,
tanks ones and two, to three and four (to
trapafer fusl from tank three to tank four,
the fusl sust be transferred acroas the csn-
tar lime of the airplans to tanks ons or
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tvo or to the center wing tank and them to
tank four) .

Fuel flow indicator lights are provided as a pos-
itive check oo fusl transfer. Thems lights will

operate only if fuel is flowing, under presaurs,

from ons tank to the other.

HOTE: Leave transfer circult breakers on at all

times to prevent excessive chipping and arcing.

« B, The manifold fuel
system comprises & single manifold line, slong
the aft side of the rear wing spars, through
which fuel is routed to the engines from any one
or all tanks, through a series of fusl shut-off
and check valves.

Each tank has an individual fuel boost pump to
supply fuel to the manifold line and to the en-
gine fuel pump, (Ses disgram om page_80 )

The boost pumps and fuel shut-off valves are
controlled by switches on the engimser's coatrol.

nr-u:nn,nu- The correct operating proce-
dure is as follows:

(1) Engige startiog, take-off and landiog .
{a) Auxiliary tank boost pumps - off.

(b} Auxilisry tank and sanifold shut-off
valves - closed.

{c] Engine and main tank shut-off valves-
open .

{d) Main tank boost pumps - oo normal.
(2) Auxiliarcy TADK uUSe.

(a) Auxiliary tank and manifold shut-off
valvea - open.

(b} Auxiliary tank booSt pump = OO.
() Main tank boost pumps - off.

{d) When approximately 60 gallons of fuel
remain in the auxilisry tank, turz oa
the main tank boost pumps for three
engines, operating only one englne on
the muxiliary tank until the fuel sup-
ply is exhausted, Turn on the remain-
ing main tank boost pumps. Repeat this
procedure for the remaining tanks.

RESTRICTED
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HOTE: Fuel should be used from the suxili-

Ary tanks a5 soom a8 A Eafs altitude
is attained (3,000 feet above the

-

(3) Operatiocpal check of fusl shut-off valves .
To check No. 1 engine and main tank shut-off
valve:

(&) Turn off all manifold shut—off velves.
(b) Taorn off the No. 1 malp tank shut-off
valve. Note drop in fusl pressure.

Open the valve and pressure should re-
turn to normal,

{c) ERepeat this procedure for the No. 1
engine shut-off valve.

{d) Repeat for the remaining engine and
main tank shut-off valves.

(4) Auxilisry tank and manifold shut-off valve
sheck .

(a) Auxiliary tank shut-off walve - open.

{b) Boost pump - om.

{c) FNo. l sanifold shut-off wvalve - open.

{(d) ¥No, 1 sain tank shut-—off valve - closed,

(e} Auxziliary tank shut-off valve - closed.
¥ote fuel pressure drop. Open the
valve. Pressure should return to normal.

(f) HNo. 1 manifold valve - closed. HNote
fuel pressurs drop. Open the valve.
Pressure should return to normal.

{g) Repeat for all suxiliary tank aod mani-
fold shut-off wvalves.

(b} Main tank shut-off valves - open.

(1) Auziliary tank boost pumps - off.

{4) MAuxilisry tenks and manifold shut-off

valves - closed.

BUTE: YValves are checked with the englnes rum-
ping to obtaina more sccurate check.

3. Emergency operation.
n. Boost pump fallure.




(1)
2)
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Turn off defective boost pump.

Supply the single engine from this tank
using the engine pump to draw fuel provided
airplane is operating below 15,000 feet.
Above this altitude, it will be necessary

to use the remaining tanks boost pumps pres-
sure to eliminate vapor locks. It is poesi-
ble to supply fuel to any engine without use

of boost pumps; however, when using fuel
from a tank without s boost pump, ocperate
the shut-off wvalves 80 that the tank with

the defective boost pump will supply fuel to

the corresponding engine but will be isola-
ted from any other tank which has its boomt
pump in operation.

Manifold shut-off valve ewitches - open.
Boost pump on high speed for the damaged

Boost pumpeé on all other tanks off. This
will prevent all the fuel in the damaged
tank from being lost. When fuel is con-
sumed, turn on the ressining boost pumps
and operate from the manifold. Place taok
shut-off switch for ruptured tank to closed
position.

Engine Iailurs .

(1)

(2

(3

Engipe shut-off valve switch clossd for the
defective sngine .

Opsn all manifold shut—off valves and oper-
ate the remaining engines from the manifold .

Make certain all four tanks are supplying
fuel to manifold.

Magpifold line rupture.

(1)

(2)

Block the fuel supply to the damaged ssc-
tion of the manifold line by closing the
pecessary manifold shut-off valves,

Operate tank to engine in region of fallure,

HUTE: Damage to most sections of the manifold line
will render it imoperative for further use.

Thus, it would be impossible to balance sll

of the fuel supply or to make the fusl for a
defective engine available to all operating

englines .

[
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MANIFOLD FUEL SYSTEM DIAGRAM
B-79 MANIFOLD FUEL SYSTEM
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1. The hydraulic panel, located under the floor at
etation 218, comprises an electrically drivem hydraulic pump,
pressure accumulator, cunc filter; automatic pressure switch,
pressure relief valve, shut-off valve, and & check valve.
Quick discopnect fittimgs allow the panel to be removed with-
out losing the Hydraulic fluid, The sccumulator pressurs
should be bled before the panel is removed.

2, The pressure is automatically comtrolled by the pres-
sure switch, between 1025 and 1225 PSI (plus or mious 25 PSI) .

3, If all the fluid is lost, or the system is bled be-
low 200 PE1, the pump will mot operate.

4, A mapunl over-ride switch, on the engineer's control
stand, provides mapual coptrel in case the automatic system
fails or if the pressure is below 200 P8I. The switch is
spring loaded to the automatic position.

Gection WIL

laterwarmer Qperation:

1. The control panel is located on the left side of
the Engineer's panel above the cowl flap switches. This




RESTRICTED

panel contains four awitches (hot and cold position) and four
circuit breakers, The fuses for the imtercooler flap motors
are located in the Engioeer's aft fuse panel,.

2, Check lists are installed in each airplane using
this syatem,

3. Additional information cam be found im WRIGHT
PATTERSON pamphlet pertaining to operation and maintenmnce
instruction for the imterwarmer type carburetor heat system
on B=29 Alreraft.

4, When using the interwarmer in the BOT position, the
carburetor air temperature gauge should be watched closely,
a8 the rise in carburetor air tempersture will be very rapid
when the intercoolers are opened and the maxisus sllowable
carburetor alr temperature may be excesded.

Ssction VIII - Landing Gear Svetem

1. The landing gear is squipped with slectrically driven
retraction screws and limit switches, set to cut off the powsr
supply when it has reached its proper position. These limit
switches are set to cut out at 1/4 turm of the screvw from the
mechanical stops for both the retracted and sxtended positiocos.

2, The control switch im located on the mirplane com—
mander's sisle stand, or above and betwsea the airplane com-
mander anpd pilot, and serves to snergize the solencids ac-
cording to the desired dirsctiom of gear travel,

3. Normal landing gear switch, main gear door motors,
and normsal noss gear motor mre fused (the nose gear fuse im
ip the nose wheel well) .

4. Two salectrical retraction motors are iostalled for
sach gear (normal and emsrgescy) with a 100 to 1 gear reduc-
tion, The smergency slectrical system is replaced by a mamu-
sl smergency system om all production mirplanes. The opera-
ting circuit is as follows:

&, VWhen the switch is placed in the down positiom,
it energizes the down solemoid, which sends the
curreat to the correct set of fisld windings im
the nacelle door motor. Then the doors are oae—
half tura from down position, power is traos-
farred to the down fiesld of the gear motor by &
cam oparanted micro switch (im the whesel wall).
When the gear is down, power is cut off by the
above mantiomed limit switches .

b. For retraction, the powsr first goes to the up-
fislds of the gear motor. Whem the gear im 1/4
turn from the up position, power is transferred
to the macelle doors by the micro switch amd
power is cut from the nacells doors at 1/2 turm
from the fully retracted position, by cam limit
switches ,

gl



5. The lapding gear may be lower.d at ailrspeed below
180 WPH.

6, Operation takes 40 seconds on the normal system; not
less than 1 1/2 migputes on the semergency systes.

7. A conventional mystem of warning lights is located
on the pilot's imstrument panel.

B. Now system with mechanically opsrated doors takes
23 seconds for operatiom.

Gsction IX - Modified Cabin Hesting
CABIN HEAT OPERATION:

1, The cabin heat is derived from two Etewart-FWaroer
internal combustion hesters located adjacent to the tunmel
over the front wing spar. The cabin air is heated as it pas-
ses through the heat exchanger within the combustion heater.
Fuel for the heater is obtaimed from No, 2 Engine through a
fusl panel on the left rear wing spar.

2, Additional inforsation say be obtained from T/0
01-20ELA-2, however this T/0 does not concern the B-29 di-
rectly.

3. Coatrols for the heaters are located to the left of
the Engineer's panel over the intercooler swiiches. The
blower switch and the blower and heater circuit breakers are
locsted over the Engireer's lostr. pamsl.

4, The blower switech will be in the blower and ram air
position for ground operation and operation up to eight
thousand feet., A safety switch om each main landing gear

prevents the operation of the blowers when the weight of the

airplape is not on the landing [+ar. For oparatioa above
B feet, the switch will be in the turbo positiom.

Bsctlon X - Mesa Glass Cvsism
NESA GLASS OPERATION:

1. The controls for the nesa glass are located on an
auxiliary panel located to the right of the Enginesr's Main
Ipatrument Penel. This pansl contains clrcult breakers for
the alternators, slterpator comtrols, altersator failure
lamps, ioverter failure 'amps, AC power selector switch and
voltmeter, alternator switu“es for #1, #2, spare alteroators
apd the switches for the oparation of the pesa glass. Two
elrcuit breakers for the nesa glass operstion are located to
the right of the Engineer and above the prop booster motors.

2. To avoid over heating and possible breaking of the

pesa glass windows when the airplane is on the ground, use
only the low side of the de-icing circult momentarily.
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3. The nesa controls and alternator switches will all be
turned OFF before stopping engines to avold possible draw on
the batteries.

Section XI - 04l Gvatem

1. Each engine is supplied from an individual, B5 gallom
capacity, self-sealing, bopper type oll tank., The oll is grav-
ity=-fed to the pump. The engine locorporates the oll and scav-
enger pumps, i cuno filter, and a relief valve.

2, Am oil cooler is located im the oll return line, be-
tween the enginme apd oll tank, Ths oil temperature is control-
led automatically by an automatic oll cooler shutter comtrol,
located in the oil cooler valve unit. A four position awitch,
on the snginesr's control stand, provides manual operation in
case the mutomatic control is inoperative. The switch posi-
tions are: open, close, automatic, mnd off. The switch is
noreally in the automatic position unless manual control is de-
sired,

3, An oll dilution solencid is imcorporated and is con-
nected imte the "Y" drain. The solenoid is electrically con-
trolled from the engineser's cootrol stand.

4. If anticipated temperatures require oil dilutiom, re-
fer to the pertinsnt T.0. for the required dilution periods,
0il dilution should be mccomplished mfter the last flight of
the day or whem no warm-up take-cffs are anticipated.

HUTE: Later model aireraft imcorporate “gate type™ shut-
off valves. The valves cannot be cperated until
the fusl shut-off valve is cloaed. This preveats
inadvertently stopping oil flow on an operating
engine. Also, fuel flow may be stoppsd while oil
girculation is mainptained through a windmilling
engine. Hence, in case of a fire, the following
procedurs must be used to shut off fuel and oll:

1. Place the fuel shut-off valve on affected
engine in the off position.

2. Place oll shut-off valve in the off position
(velve closing time ia approximately five
seconds) .

3, HNo saintenance, adjustments, or test should
be sttespted on the valwve.

Esctiop XIL - Oxvgen Svetem

1. The Demand Oxygen System is supplied by eighteen,
type G=1, low pressure, shatterproof oxygen cylipders.
entire system is filled from omne filler valve, located om the
cutside of the fuselage just forward of the wing root on the
laft side.
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2, Each of the thirteen oxygen stations is supplied from
two distinct distribution lines. The loss -of one line, or its
associated cylinder, still leaves esach statiom with am alter-
nate source of oxygen. The entire system is equalized by the
use of crossfeeds, controller by automatic check valves. Im
the avent of partial destruction of the system, all stations
bars equal access to the remalning oxygem supply.

3., Each oxygen atation conmists of the following eQuip-
ment: either Demand or pressure regulator, pressure gage,
flow ipdicator, low pressure supply cylinders, and filler and
distribution manifolding.

4. The length of time that the oxygen supply will last
varies with the ipdividual requirements of the crew, their sc-
tivity, temparature, altitude, snd the egquipment. Howewer,
with 400 to 450 pounds of pressure, and the automix om, there
is more tham tem hours' supply of oxygen for a crew of sleven
mon flying at 15,000 feet. The system is least economical at
altitudes between 20,000 and 30,000 feet. Portable oxygen
bottles are provided which may be refilled from the main oxy=
gon system, A-4 bottles last approximately 4 to 8 mioutes,
depending upon the sctivity of the user apd the altitude,
Thess bottles are not equipped with auto-aix features and give
oply pure oxygen upon demand .

§. When a crew member is suffering from the lack of oxy-
gen, open the emergency valve oo his regulator, but leave the
valve open only as long as necessary, as it will empty the
system quickly, Leave suto-mix om at all times to comserve
the oxygen supply.

Seciion XIII - Propeller Gvelem
1. Hamilton Hvdromatlc.

2, The 16 1,2 diameter, four bladed propeller is &
Hamilton Hydromatic, constant speed, full feather
ing type.

b. The governor, mounted on the engine nose section,
receives its normal oil supply from the nose Sec-
tion oil pump.

&. The governor pilot walve is controlled by am
electric head, by either increasing or decreasing
the tension on the speeder spring. The slectric
head is controlled by EPM selector switches oo
the pilot's aisle stand.

d. The feathering pump, controlled by feathering
button on the pilot's aisle stand, recelves its
oil supply from a separate reservoir, contalning
& solution of hydraulic fluld and aircraft en-
gine oil sufficient for 1 1/2 cycles of opera-
tion. (See feathering and unfeathering of pro-
peller in emergency sectioa)
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Curtiss Eleciric Propsller.

The Curtis propeller ipstalled om the B=28 is pro-
vided with hollow steel blades and incorporates an
sutomatic syaschroaizer control Aystem, an auxili-
ary sslective fized pltch control, reverse thrust
control for landing, and a feathering system.

The electrical energy for changisg the propeller
blade angle passes through brushes, mounted om the
roar base of the propeller hub, and to the elec-
tric blade angle change motor through connector
leads passing through the hub, Electrical energy,
directed by either the automatic synchronizer or
the selective fixed pitch control to the electric
motor, causes the blade angle to lncrease or de-
craase as required. The sutomatic synchromizer
control system accomplishes synchronization of the
four engines .

The syochronizer lncorporates a master motor which
drives four contactors, omne for each propeller.
Each contactor is electrically connected to an
alternator (a 3-phase AC generator) mounted on the
governor drive pad of each engine. The RPM of the
master motor, selected by the alrplane commander
or pllot, malotains constant RPN at the selected
setting. The contactors compare the speed of
their respective eogines, &s indicated by the al-
ternators, to the speed of the master motor and
direct alectrical enargy to the blade angle e
mochanism of the propellers of the maintaiming t
desired RPM.

In automatic cperation, select the desired engine
EPM by rotating the master EPM control, located
oo the aisle stand. The EPM at which the eagines
will synchronize is indicated by the master ta-
chomster located om the pilot's instrument panel.

Propellers are coatrolled by switches located on
the aisls stand and the reverse-actuating
switches, located mear the throttles, at the air-
plans commsndci's and pllot's staticons. To oper-
ate the propellers sutomatically, place the
master motor switch in the on positionm, and turn
the master RPN comtrol uatil the desired RPM
reading is indicated by the master tachometer.
Place the selector switch for each propeller in
the sutomatic positions and, at the same time,
check to ses that the propeller circulit breakers,
located just below the selector switches, are in
the on position amd that the auto-operation tel-
lighta, just above the selector switches, come
on. The circult breakers are in the automatic
and selective fized pitch circults to protect
them in the event of an electrical overload.
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They may be reset by pushing im on the buttom
until the red and white luminous bands are oo
longer visible. By placing the selector switch
to fized plitch position, you can use selective
fixed pitch, as suxiliary conotrol. Adjust en-
gine RPM by holding the switch in the increase
or decrease RPM position as required. Four
feathering switches, under plastic guards, are
installed on the aisle stand for feathering the
propellears . Four voltage boosters are locorpo-
rated within the system for speeding up the
blade angle change for feather, reverse, and
return Irom reverse.

f. Reverse pitch is provided for uese as & brake
during landing. Propellers may be reversud
sither in pairs (i.e., inboards or outboards),
or all four simultanecusly.

g. Besfore starting. The following procedures must
be worked ilnto the proper sequence of the Before
Btarting Checklist when operating B-29 Curtiss
electric propellers:

{1) Master synchromizer switch - on.
Turn,on the switch early emough to give the .
master synchromizer time to warm up.

(2) Propeller selector switches - sutomatic
{Auto-tel-lites om).

(3) Propeller circuit breakers - on.
Check the selector switches. Check the
circuit breakers to be sure they are on.

ESection XIV - Turbo - Supercharxer SYSLem

1, Each engipe has two turbo-superchargers which boost
the manifold pressure for take-off and provides increased air
pressure at high altitudes. Engine exhaust gas, passing
through the eollector ring and tailstack to the nozzle box of
sach supsrcharger, expands to atmosphers through the turbine
pozzle, snd drives the bucket wheel.

2. A ram alr inlet duct supplies alr to the turbo im-
peller which increases its pressure and temperature. In order
to avoid detooation, the air is supplied to the carburetor by
way of the intercooler, where its temperature is controlled.
After entering the engine, the air is further pressurized by
the internal impeller, resulting in a greater power output.

3. TIurbe Coptrol Symtem.

8. A Minneapolis-Hopeywell Electromic Turbo Regu-
lator System i used to control the boost and *
regulated by a master control located on the
pilot's aisle stand, It cootains one maste

RESTRICTED




RESTRICTED

potentiometer and four small calibrator potemti-
ometers which reguire adjusiment ocaly to compen-
sate for small differences in sngine or turbo
performance, Once the system i calibrated, the
girplane commander may control the boost on all
four engines sisultanecusly, by operating the
master potentiometer .

The Pressuretrol is the sensing element and
measures electrically the pressure of the air
supplied by the turbo to the carburetor. This
unit controls the automatic operation of the sys-
tem to mailntaln pressure a5 pre-selected, regard-
less of atmospheric pressure changes caused by
sltitude variation. It is located on the upper
left side of the engine nacelle, just above the
access plate.

The turbo govermor is & dual safety device driven

by the turbo-supercharger through a flexible drive

shaft. One part of the mechanism ia called the
overapaed control and prevents the turbo from ex-
cosding its safe operating RPN limit, The other
part, the sccelsrometer, anticipates the pressurs
increase from turbo scceleration and provides a
signal to the amplifier, which opsns the waste
gate and prevents overshooting of the manifold
pressure. This unit is located om the right side
of each engine, directly im the rear of the turbo
drive shaft. Ooe governor is used to coatrol
both turbos .

The amplifier is an intermediate unit between the
control units and the waste gate motors., It re—
ceives & positive or negative sigmal, sccording
to the changes im manifold pressure and turbo
speed, and sende the proper sigonal to the waste
gate motor, opening or closing the waste gates
a8 required. Amplifiers No, 1, 2 and the Bpare
are located above the navigator's table. Ampli-
fiers Ho. 3 and 4 are under the navigator's
table.

The waste gate motor operates in response to the
amplifier current and comtrol sigoals. It also
operates & balancing potentiomster, producing a
signal opposed to the originsl comtrol sigmal.
¥hen the two sigoals cospletely msutralize, the
waste gate motor stops. Therefors, the amount
of waste gate cperation is controlled by the
gize of the original sigoal. One waste gate mo-
tor operates the two waste gates through a me-
chanieal linkmge, It ia located directly above

t HNormal overspeesding of the propellers up to
3150 EPM, caused by a power surge, should not
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{3) Change amplifier on

{4) If this does not the hle, leave
the amplifier cammon tad

: Im eveat of rusaway ller or turbo, oever
. feather an englne absolutely mecessary,
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&. & new turbo-supercharger sssrgency comirol lo-

stallation consists of = switch panel Iﬂll:d

’ directly above the inoer's escape hatch &

5 provides a more fl means of controlling

the waste gate positiom im the event of fallure

to any part of the Elsctronic Turbo-Control
——

» selector svitch which is

- double-throw gang switch., This
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2. Formal vacuum ®

svitch traosfers coptrol of the turbo weaats gete
motor from sutomatic to mamssl is the event of &
fallure in the slectroale elreuit. Voltage from
the nuu m. by-passiog the ampllfier

t through the y control switch
m. is fod directly to the wastas gats motor
fislda, Fioal control of the circult to the
waste gate motor fields im by the "opes-close™

awitch,: In the event of fallure in ahe
turbo-control aystes;, the desired manifold pres-
sure will be set by the flight soginesr, coordi-
nating use of the emargency coolrol =;=cem and
the proper settings of the throgpsie.

Emergeacy gueratica. i

(1) Place the sutomsric-sanusl selector switch
to manunl, -

@ n“m-n_mmmmmm
'3::. sne desired manifold pressure.

i e and unrelated power conditioms s
affec h‘l‘ll.ltl.lﬁ: changes, Ezcessive
pAFL & operations at higher powera
be avolded to prevent lean mixtures,

m‘ -
! CAUTION: ** om the alert to preveat turbo over-

ful ina

during take-off. [t would be disastrous o

loss of one eogloe and make mm

teh melection to that of an en-

out maximus power. Always be
on the slert and make the proper slectrical

- transfer for the defective engioe.

- e, T

T H
%gi

:

h 4 1 i od :
l:m uultlmttnmﬂmm A

Taging, tion of these pumps is made by

& cable controlled lm
Sod on he aneinseres SN n.lv-. with the mlul lever

hould read 3.8 to 4.3% lg and is reg-

A relisf valve (met st 8% 1a tie engine molh.l

Two Schwien regulators (und oy
‘s P regu. er the mevigator's

3. The air intake is at the airplase commande.’'s iamtru- |

ment panel, and the ahoul oaned ordapce
with the nwm-t-wﬁ nmr‘ - i x .

* 1 ?
and l'“;“.;thl camera shuttars at 2% §g,

valve remtrictor,
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