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1-76. FUEL SYSTEM.
1-77. GENERAL.

1-78. The main fuel system {figure 1-21) has a4 wing
tank for each of the four engines and an auxiliary
tank in the center wing section. The center wing sec-
tion tank supplies fuel to a manifold system which
is arranged to allow fuel to be supplied to any engine
from any one or more tanks. Two submerged fuel
boost pumps are provided for each wing tank. The
boost pumps are installed in each wing tank in such
a manner that the amount of unavailable fuel in ex-

Section |
Paragraphs 1-76 to 1-78

treme flight altitudes is minimized. The boost pumps
are controlled by switches on the engineer’s instru-
ment panel. Check valves in the boost pump lines
prevent transfer of fuel between tanks. The center
wing section tank is provided with one boost pump
controlled by a switch on the engineer’s instrument
panel. A manually operated manifold shut-off-valve
located aft of the rear spar, is provided to isolate
the center tank from the manifold system if jet fuel
is being carried in the center tank for in-flight re-
fueling operations. This valve is to be open at all
times except when jet fuel is being carried in the
center tank.

FUEL QUANTITY DATA (U.S. GALS.)

USABLE UNUSABLE EXPANSION TOTAL
TANK NO. FUEL FUEL SPACE VOLUME
NO. i 1 1770 8.7 50.3 1829
NO. 2 1 1520 13.9 67.5 1601.4
NO. 3 1 1520 13.9 57.5 1601.4
NO. 4 1 1770 8.7 50.3 1829
CENTER 1 1210 8.1 Ay 1251.4

Tanks Nos. 1, 2, 3, and 4

USABLE FUEL TOTALS

Tanks Nos. 1, 2, 3, 4, and Center

NOTES
L. Unusable fuel quantities given are for level flight attitude.

2. Red figures indicate calculated data. Calibrated data will be furnished when avallable.

6,570 gallons
7,790 gallons

Figure 1-20. Fuel Quantity Daita (US Gallons)

022054

RESTRICTED 25



Section | RESTRICTED
AN 01-20CAG-1

——— FUEL PRESSURE LOW WARNING LIGHT

//,

~— FUEL PRESSURE GAGE

e e ) aaam s e e v il i e .

g
ENGINEER'S
INSTRUMENT FUEL @ PRESS @ tow @

PANEL ——*|

F e e e e . S .
Eof o
deilia i ] | carsureTor

SENSING
UNIT ——

FUEL FLOW
PRESSURE INDICATOR
SWITCH — R e Ve e P e A e
r - [ FUEL FLOW
SENSING o
SHUTOFF UNIT VAPOR RETURN FROM _

2 - ENGINE NO. 2

VALVE
ENGINE DRIVEN FUEL
o Em PUMP

DRAIN VALVE

BOOST PUMP

TO ENGINE MO. 2

QUANTITY SENSING ELEMENT

MOTOR DRIVEN —e=—b IS
SHUTOFF VALVE

MAMNUAL
SHUTOFF
VALVE

SELECTOR VALVE

ENGINEER'S d
INSTRUMENT = Ve . D
PANEL"
e i 1O tEfT WING yerro — THERMAL
REATERS ANTHICIN il oo ] RELIEF
ANG, APP HEATERS | P ANTLICING VALVE
I i HEATERS | &
FUEL
o TO 1FR TANKS
Yooy ©
HNORMAL i
i
@ t . ELECTRICALLY
ALTERMATE : i DRIVEMN PUMP
Py t - ~— SOLENGID OPERATED
f . i 10 EMPEMMAGE \:\\\ SHUT OFF VALVE
: L p ANTIICING HEATERS S rukt REGULATOR
L T T e T 4

Figure [-21. Fuel System (Sheet | of 2)

0R200F e

26 RESTRICTED



RESTRICTED
AN 01-20CAG-1

Section |

)

o o o

I 1ank NO. 1
L

l TANK NO. 2 J | CEMNTER TANK :l ! TAMNK MO. 3 ‘ I— TANK NO. 4—‘

|

EMERGENC Y

| . TARKS
! e | MANIFOLD i
| NORMEL i SHUT.OFF {7 rormal

BOOSTER PUMPS ‘ R BOOSTER

PUMPS

| T AFR EMERGENCY
DECK

e | WALVE
TRONE F) RERR . aamuag
— 7

FROMT

1
H f
E oSt
{ t
-Il UNE VALVE |

EMERGEMNCY

+— FUEL QUANTITY

. 1
LIGHT ON
IMDICATESIVALYE INe
ST HROMIZED WHHIISWJCM

|NE NO.

10O EN

iy
VAPOR RETURN
FROM ENGINE
NO. 3 AND 4

Figure 1-21. Fuel System {Sheet 2 of 2 )

RESTRICTED

TeT T
i
i
i
{
I
i )
I
i
I
LS
i
I
I
t
¥
2
i
i
k
| ¢
2
i
¥ ENGINEER'S
t INSTRUMENT
i PANEL
i
i
i
I
I
I
i
2
i
3
12
E
i
i
i

MAIN FUEL LINE

MANIFOLD AND iFR FUEL LINE
HEATER AND APP FUEL LINE
VAPOR RETURN LINE

AIR LINE

ELECTRICAL CONNECTION

D22008 L
27






ENGINEER'S
INSTRUMENT

RESTRICTED
AN 01-20CAG-1

Section |

MAIN ENGINEER'S
POWER INSTRUMENT
PANEL PANEL

: . PANEL

RESET
GENERATOR NO. 1
OUTBOARD
OFF
> RESET
GENERATOR NO. | A oN ——
INBOARD b
‘& o
RESET

SRR ON

OFF

RESET

8 ON GENERATOR NO. 3

OUTBOARD
OFF

RESET

GENERATOR NO. 4
INBOARD

On

N

OFF

RESET

AL
GENERATOR NO. 2
INBOARD

[T= swiTcH is PLACED WOMENTARILY IN
THE “RESET” POSITION TO CONNECT
THE GENERATOR TO THE DISTRIBUTION
SYSTEM AFTER GENERATOR IS CUT OFF
DUE TO OVERVOLTAGE

EMERGENCY ALARM

AFF DESTRUCTOR
LANDING FLARE RELEASE
CABIN ENTRANCE LIGHT

B FORWARD
8 POWER
PANEL

|

GENERATOR NO. 4
OUTBOARD

DC EXTERNAL
POWER RECEPTACLE

RUN

OFF L/, e

START

ey : ON

OVERHEAD
BATTERY PANEL
NOTE

FOR LOCATION OF DC PANELS AND
SHIELDS, AND FOR DISTRIBUTION OF
DC POWER, SEE FIGURE 1-24.

Figure 1-22. DC Generation System

PANEL Y
AU 72 NL <
. ‘\. PR '|
N[ ¢
PN

AUXILIARY
POWER PLANT

V22055

RESTRICTED 29



Section |
Paragraphs 1-96 to 1-100

1-96. A normal autopilot inverter and a spare auto-
pilot inverter supply 115-volt, 3-phase, AC to operate
the autopilot and navigator’s directional gyro. The
autopilot inverters are controlled by a switch on the
engineer’s instrument panel.

1-97. UNREGULATED ALTERNATING CURRENT
SYSTEM. Alternators on engines No. 2 and No. 3
supply alternating current of unregulated frequency
for Nesa window operation. The alternators supply
a Nesa bus for control cabin Nesa window operation,
and a bus No. 2 for boom operator’s Nesa window
operation when the tanker equipment is installed.
The alternators are controlled by switches on the
engineer’s instrument panel.

LEFT ALTERNATOR POWER FLOW

@) RIGHT ALTERNATOR POWER FLOW

EXTERNAL POWER FLOW
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1-98. ELECTRICAL SYSTEM CONTROLS.

1-99. MASTER SWITCH. The ‘‘ON--OFF’" master
switch (30, figure 1-12) on the overhead panel com-
pletes the control circuit for battery and generators.
The switch must be ““ON’’ to get direct current to

the DC bus.

1-100. BATTERY SWITCH. The ‘“ON--OFF’’ battery
switch (2, figure 1-12) is adjacent to the master switch
on the overhead panel. Both the battery switch and
master switch must be ““ON’’ to supply battery power
to the DC bus. Positioning the battery switch in “OFF”’
removes the battery from the DC bus.

EXAMPLE SHOWING POWER FLOW
WHEN ALTERNATOR SELECTOR

SWITCH 1S POSITIONED TO
“l. ALT. NESA-R ALT BUS NO. 2"

=g >

AC EXTERNAL
POWER RECEPTACLE

ol
! EXTERN

MESA \

BUS
COUNTROL
CABIN :
MESA <
WINDOWS

LEFT

ALTERNATOR

BUS SELECTOR SWITCH

UNREGULATED AC POWER

Figure 1-23. DC Generation System (Sheet 1 of 2
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Figure 1-23. AC Generation System (Sheet 2 of 2)
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Figure 1-24. DC Distribution System {Sheet 1 of 2/
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| OVERHEAD CIRCUIT BREAK ER PANEL
2 RADIO CIRCUIT BREAKER PANEL

3 ENGINEER’S IFR PANEL
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5 AUXILIARY POWER PLANT
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Figure 1-24. DC Distribution System (Sheef 2 of 2
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MAIN

NOSE GEAR —

Section |
Paragraphs 1-180 to 1-185

Figure 1-30. Landing Gear Ground Locks

switch {18, figure 1-12) on the overhead panel allows
the landing gear to be retracted when the airplane
is on the ground. The switch is spring loaded and
guarded to the “NORMAL’’ position. Holding the
switch in the “SAFETY OVERRIDE’’ position will
override the oleo safety switch circuit. The normal
landing gear switch must be in the ““UP’’ position
pefore the landing gear emergency retraction switch
will energize the system. The landing gear emer-
gency retraction is provided only for emergency re-
traction of the landing gear during takeoff or land-

ing.

1-1680. LANDING GEAR HAND CRANKS. In an emer-
gency, the landing gear can be operated manually
by hand cranks. The nose gear crank is on the under-
side of the lower nose compartment hatch. When
the access door is raised (3, figure 1-31), the clutch
lever is visible on the left and the crank receptacle
on the right. The main gear cranks are adjacent to
the emergency operation adapters on each side of
the airplane, aft of the rear spar. There are pull
handles (5, figure 1-31) near the emergency opera-
tion adaptérs which release the normal motor clutches,
and engage the manual system.

i-181. AUXILIARY FLAP MOTOR. The auxiliary
fiap motor (8, figure 1-31), mounted above the normal
wing flap motor, can be removed and used for emer-
gency operation of the main gear; however the hand
crank is simpler and quicker for emergency extension
of the gear. To use the motor for landing gear opera-
tion, it must be removed from the mounting bracket

by the wing nuts and mounted on the landing gear adap-
ter. The motor is controlled by a switch at the top
of the motor. The switch has three positions, and
is moved in the indicated direction for the required
operation. The circuit breaker for the auxiliary flap
motor is on the main circuit breaker panel (9, figure
1-24).

1-182. LANDING GEAR SYSTEM INDICATORS.

1-183. LANDING GEAR POSITION INDICATORS.
Three tab-window type indicators (28, figure 1-10)
on the pilot’s instrument panel show, by interchangea-
ble tabs, the positions of the main and nose gears.
When any gear is up and locked, an “UP”’ tab will
appear in the window; a landing gear in an inter-
mediate position will be indicated by a tab with slant-
ing alternate red and white stripes; and a down and
locked gear will be indicated by a tab showing a sym-
bol of a wheel.

1-184. LANDING GEAR WARNING LIGHT. A red
warning light (30, figure 1-10) on the pilot’s instru-
ment panel is on unless all three landing gears are
extended and locked or unless all three gears are
retracted and locked with all throttles more than 1/5
open.

1-185. LANDING GEAR WARNING HORN. The warn-
ing horn, on the ceiling above the copilot, will sound
if any landing gear is not extended and locked, and any
throttle is retarded to less than 1/5 open. A ‘‘NOR-
MAL--HORN RELEASE’' switch (7, figure 1-13),

022059
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] NORMAL SHUT-OFF NORMAL NORMAL
VALVE RONT REAR
FRONT REAR __FRONT REAR  (MANUAL FRONT REAR F
T 1o (7 T T o
A ENG. NOC. 1 HTRS | A ENG. ;7NO.2 A| LENG.NO.3 A ENG.; .
N L N . N N
K K K
OPEN
o Ml o M BE== o Ml o M
F Al F A F Al F A
F Nl F N \—/ F Nj F N
l. _B;\ CLOSE
: LINE VALVE
TG HEATERS

LIGHT ON
INDICATES VALVE NOT
SYNCHRONIZED WITH SWITCH

FUEL BALANCING

Figure 2-3. (Sheet 2 of 2 Sheeis).

4-4% FUEL SYSTEM OPERATION DURING FLIGHT.

2-42. After reaching a safe altitude, use the fuel in the
center tank first (figure 2-3). Set the fuel selector
switches to the “Tank-to-Manifold-and-Engine’’ posi-
tion. Turn center tank boost pump switch to ““NOR~
MAL’ and turn center tank line valve switch to
OPEN. Turn wing tank boost pumps ““OFF.’” Check
fuel pressures for normal limits. If pressure is be-
low normal turn on sufficient wing tank boost pumps
to maintain normal pressure. After the center tank
is empty, turn center tank boost pump “OFF’’ and
turn line valve switch to “CLOSE."”

When changing the fuel selector switches or
boost pump switches, watch the fuel pres-
sure. A restoration of fuel pressure, after
a drop, may result in engine overspeeding
due to power variation. The overspeeding
occurs so rapidly that it is necessary to have
a hand on the throttles ready for immediate
power reduction whenever making a boost
pump or selector switch change. At altitude,
set boost pump speeds before accomplishing
selector switch change. Always have at least
one boost pump on when using the manifold
system.

] PRIMARY FLOW
EETnne] SECONDARY FLOW

"1 STATIC FLUID PRESSURE

Fuel System Management

2-44. Balance uneven fuel gquantities in the wing tanks
to provide an optimum weight distribution (figure
2-3). Select the tank with the greatest amount of fuel
and turn the boost pump switches to “NORMAL”’
after setting the fuel selector switches on the ““Tank-
to-Manifold-and-Engine’’ position. If the boost pump
switches for the other tanks are on “NORMAL,’’ turn
the boost pump switches for the selected tank to
“EMERGENCY’’ to create a differential pressure
which will allow the selected tank to supply fuel in
preference to the other tanks. When the fuel quan-
tities are equal, return the selector switches to the
“Tank-to-Engine’’ position and turn boost pump
switches for that tank “OFF’’ or, if flying above
10,000 feet, turn at least one boost pump switch for
each tank to “NORMAL.” See figure 7-2 Section
VII for fuel loading and usage restrictions.

When a fuel selector switch is changed, watch
for proper synchronization of the selector
switch and selector valve. This is indicated
by the warning light illuminating during the
change and going out as synchronization is ac-
complished. 0220626
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Emergency

Operating Instructions

i ESCAPE ROPES 7 FLASHLIGHT 12 PYROTECHNIC PISTOL N

2 PORTABLE OXYGEN CYLINDER RECHARGER 8 OXYGEN MASK STOWAGE 13 PYROTECHNIC PISTOL MOUNT

3 PORTABLE OXYGEN CYLINDER 9 LANDING FLARES 14 PILOT'S AUXILIARY PANEL

4 FIRST AID KIT 10 EMERGENCY PANEL FIRE AXE, FIRST AID KIT,

5 FIRE EXTINGUISHER EXTINGUISHER, FIRST AID KIT FIRE EXTINGUISHER AND

6 DINGHY RADIO i1 LIFE RAFT PORTABLE OXYGEN CYLINDER
Figure 3-1. Emergency Equipment 022019
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f3-1. ENGINE FAILURE.

#3-2. FLIGHT CHARACTERISTICS.

#3-3. The airplane is easily handled under all flight
#conditions when engine failure occurs. The rudder
#boost system enables the pilot to correct for yaw
by using only light to moderate rudder pedal forces
t all times during take-off. Aileron control is fully
feffective at all times during take-off and cruise con-
@iiditions. The aircraft is fully controllable with rudder

PILOTS
NOTE

Before beginning every take-
off the pilot should decide
whether or not he will con-
tinue if an engine fails at or
after the critical engine
failure speed is reached.

1. If engine fails before critical three
engine failure speed is reached (see
Appendix 1) close all throttles and
apply brakes

2. Use reverse thrust on symmetrical
engines, if necessary

3. In extreme cases, retract the landing
gear

4. If engine fails after critical three
engine failure speed is reached and
take-off is to be continued, retard
the throttle on the failed engine. If
the correct engine has been selected
push the proper feathering button

5. Do not attempt to become airborne
at less than the minimum safe three
engine take-off and climb speed for
the existing gross weight (see figure
3-2) T

6. Pull airplane off with a definite change
in attitude and signal copilot to move
landing gear switch ““UP’’ when def-
initely airborne

7. Climb for 200 feet or until clear of
obstructions at minimum safe 3 engine
climb speed (figure 3-2) for existing
gross weight, then assume an attitude
which results in gaining airspeed and
altitude simultaneously

3-5. ENGINE FAILURE DURING TAKE-OFF.

RESTRICTED
AN 01-20CAG-1

boost oif at all take-off speeds from the unstick point
onward but requires somewhat higher rudder pedal
forces. Trim tabs are fully effective at all times.

3-4, Symptoms indicating engine failure include low
torque pressure, low fuel flow, decreasing cylinder-
head temperature, dropping off of manifold pres-
sure and RPM. Aircraft yaw or loss of perform-
ance is the primary index of power loss however.
See Appendix 1 for recommended cruise procedure
for two and three engine operation.

ENGINEER

4. Close the cowl flaps 1o 2.5 inches un
the dead engine and operate the
power package fire switches to
“FIRE.”” Do not discharge COg
unless fire appears. Complete the
engine feathering procedure

7. Move mixture control to “*FUEL
CUTOFF,” on failed engine, if
ordered by pilot; fuel selector
switch ““OFF’’; boost pump switches
(‘OFF!}

VLzidE
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PILOTS

8. Signal copilot wing flap switch “UP”
when reaching minimum flap retrac-
tion speed

9. Leave take-off power on, if necessary,
until best 3 engine rate-of-climb speed
is reached (see Appendix 1)

10. Climb at best 3 engine rate-oi-climb 10.

with rated power until safe go-around
altitude is reached

11. Call for power as desired after 1000 11.
feet altitude

12.

13.

3-5. ENGINE FAILURE DURING TAKE-OFF {CONTINUED).

ENGINEER

Set up rated power when requested
by pilot

Set up power called for by pilot

Turn ignition switch “OFF’; gen-
erator and alternator switches
{{OFF!!

NOTE

After all danger of fire is
passed the cowl flaps may
be closed to 1 inch to ob-
tain minimum drag.

Do not restart engine until cause of
failure has been determined and
corrected

MINIMUM SAFE AIRSPEED fOR

TAKE-OFF AND CLIMB-OUT

WEIGHT TAKE-OFF As%\lfhgagomﬂn
170,000 135 MPH {117 kts) 150 MPH (130 ktsj
160,000 130 MPH {113 kts} 145 MPH {126 ktsj
140,000 120 MPH (104 kts) 135 MPH {117 kts)
120,000 110 MPH {96 kts) 125 MPH (108 kts)
110,000 105 MPH {81 kts) 115 MPH {100 kts)
100,000 100 MPH {87 kis) 110 MPH {95 kts)

{1) Minimum safe airspeed for becoming
airborne with 3 engines

{2} Minimum safe 3 engine climb-out speed
is increase in IAS over take-off speed
due to ground effect. (See Appendix 1)

NOTE: Airspeed conditions: Flaps 25 de-
grees and landing gear down.

Figure 3-2. Minimum Safe 3-engine Take-off and Climb Speeds

RESTRICTED
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PILOTS

1. Advance throttles to power as re-
quired to gain desired airspeed.
Close throttle for failed engine

3. Push in the respective propeller
feathering button

NOTE

The propeller can also be
feathered by actuation of

the fire gang switch; how-
ever, since this switch also
actuates the oil shutoff valve
its general use is not re-
commended.

4. Adjust throttles on remaining en-
gines to power as required to main-
tain airspeed

9. For best operation, refer to the two
and three-engine long range charts
in the Appendix

RESTRICTED
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3-6. ENGINE FAILURE DURING FLIGHT.

W

RESTRICTED

ENGINEER

Check mixture controls in
“AUTO RICH”’

. Move mixture control for

failed engine to ““FUEL CUTOFF”

If master engine propeller is feath-
ered, as indicated by a slight RPM
drop on the remaining engines, move
the propeller auto control switch to
the other master position and mo-
mentarily actuate the resynchronizer
switch

Actuate power package fire switches
to “FIRE.”’

Set failed engine fuel selector switch
““OFF’’ and turn the respective hoost
pump switches “OFF.”’ See figure
3-6 for fuel system emergency opera-
tion for failed engine

Hold the propeller governor switch
for the feathered propeller in “DE-
CREASE RPM’’ until the limit light
indicates the low RPM limit

Position cowl flaps to 2.5 inches and
close intercooler flaps

Ignition switch for failed engine “OFF”’

Turn generator switches and alternator
switch for failed engine ““OFF?”’

Do not restart engine until
cause of failure is determined
and corrected

NOTE

After the engine has cooled
sufficiently and all danger of
fire is past, the cowl flaps
should be closed to 1 inch to
obtain minimum drag

oanii
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PILOTS
NOTE

Before practice feathering
cool engine gradually by
reducing power or opening
cowl flaps until cylinder
head temperature is below
1900 C

i. Before unfeathering it is recommended
that airspeed be decreased to approxi-
mately 185 MPH

6. Pull the propeller feathering bution out;
release at 800 to 1000 RPM

14. Trim airplane as required

3-7. UNFEATHERING A PROPELLER DURING FLIGHT.

10.

3

12,

13.

14.

Section
Paragraph 3-7

ENGINEER

Set all power package fire switches
to “NORMAL”

Set fuel selector switch to
“Tank-to-Engine’” and turn at least
one boost pump switch to “NORMAL"

. Open the throttle for the feathered

engine to approximately 800 to 1000
RPM position

Hold the propeller governor selector
switch for the feathered propeller in
“DECREASE RPM’’ until the limit
light indicates the low RPM limit

Rotate the turbo-calibrating knob full
counter-clockwise

. Turn engine ignition switch to “BOTH™’

Watch for oil pressure rise

When engine reaches 800 RPM slowly
move mixture control to “AUTO RICH"

Warm up engine at 1000 RPM; when
operating temperatures are reached,
hold the propeller governor selector
switch in the “INCREASE RPM’’ po-
sition until the desired RPM is ob-
tained

Adjust cowl flaps and intercooler
flaps as desired

As the RPM is increased advance the
throttle slowly to the position of the
other throttles

Momentarily actuate the resynchroni-
zer switch

Turbo-bleed switch ““OPEN"’

Slowly rotate the turbo-calibrating
knob clockwise to the barrier index
and/or until the manifold pressure
aligns with that of the other engines

Turn generator and alternator switches
for that engine ‘“ON”’

022123
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3-8. LANDING WITH ONE OR MORE ENGINES INOPERATIVE .

ENGINEER .

PILOTS

1. If an inboard engine is inoperative,
no trim will be necessary; if an out-
board engine is inoperative some
trim will be necessary

2. If both inboard engines are inopera-
tive and feathered, the hydraulic
pumps will be inoperative

NOTE

Brake pressure will be
available if brake pedals
are not depressed after
engine failure. Several
applications will remain
for use on landing. Use
the hand pump te main-
tain pressure

3. If une engine is inoperative, make 3. Start auxiliary power plant .
a normal approach or if at high gross
weight or if two engines are inopera-
tive make an approach slightly higher
than normal

4. Make a long approach, if possible, to 4, Turbo boost selector lever “0”’
aid in preparation and control of the
airplane

5. Propeller synchronizer lever set at
2550 RPM

6. Rudder boost switch “ON”’ 6. Boost pump switches on operating
engines “NORMAL”’

7. Signal copilot to extend wing flaps as
required

8. On final approach, when certain that
field can be reached, signal copilot
to lower landing gear

9. Signal copilot to extend wing flaps
full down. Use wing flaps as an aid
for controlling altitude on final. As
power is reduced remove most of
the rudder trim to avoid unbalance
during final flare out

10. Make a normal power off landing flare
out

11. Use reverse propeller action on sym- 11. Cowl flaps open
metrical engines to aid in stopping

LAl
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PILOTS

1. Start forward throttle movement call-
ing for take-off power on the operating
engines

2. Signal copilot for landing gear switch
«yP’’; wing flap switch “UP’’ to 250
then ““OFF."”’

NOTE

In an emergency the landing
gear and wing flaps can be
raised simultaneously if three
or more generators are oper-
ative

3. Signal copilot flaps switch “UP”’
when reaching minimum flap retrac-
tion speed

4. Call for rated power when best 3 en-
gine rate-of-climb speed is reached

5. When reaching go-around altitude call
for power as required

3-10. PRACTICE MANEUVERS WITH ONE OR MORE
ENGINES INOPERATIVE.

3-11. Engine failures can be simulated for practice.
To simulate a feathered propeller condition, retard
the throttle or throttles of the desired engines to 15
inches MAP. The engine failure procedure can be
called out without actually doing the steps.

3-12. If a throttle is retarded during take-off before
a safe airspeed is reached, it is better to close the
remaining throttles and remain on the runway using
propeller reverse action and brakes to stop the air-
plane.

3-13. If engine failure is simulated just after leav-
ing the runway, use rudder and ailerons to main-
tain directional control. Use trim tabs to reduce
control forces during climb-out. Climb out at 3 en-
gine climb speed for 259 flap. Raise the landing gear
as soon as possible after leaving runway. Raise the
wing flaps when a safe airspeed and altitude are reach-
ed. Do not hurry wing flap retraction as the aircraft
will ¢limb gaining altitude smoothly and rapidly.

3-14. To simulate a landing with failed engines, re-
tard the throttle or throttles desired to 15 inches
MAP and trim airplane for directional control. Un-
balanced power can also be used to maintain direc-
tional control. Increase RPM to 2550 RPM. Hold

3-9. GO-AROUND WITH ONE ENGINE INOPERATIVE.

PR ection 111
Paragraphs 3-9 to 3-I7

ENGINEER

1. Set up take-off power when called for
by pilot

2, Turbo boost selector lever 0’7
check pressures and tempera-
tures within limits

4. Set up rated power when called for
by pilot; set cowl flaps as required

5. Set up power called for by pilot

a constant approach airspeed as an increase or de-
crease is airspeed will change trim. When power is
reduced trim will also change as well as when power
is increased. Make a slightly higher than normal
approach and lower wing flaps as required. When
it is certain that the field can be reached, lower the
landing gear; and when landing is certain, lower full
wing flaps. As power is reduced slowly entering
ilare out, remove most of the rudder trim.

3-15. When making a simulated instrument pull out,
advance throttles and propeller synchronizer lever
to rated power. Start landing gear up and retract
wing flaps to 25 degrees. When a safe airspeed and
altitude are reached, raise wing flaps completely
and set climb power.

3-16. PROPELLER FAILURE.

3-17. If a propeller overspeeds during take-off, not
to be confused with momentary surge, move the over-
speeding propeller governor selector switch to ““DE-
CREASE RPM’’' and hold until RPM is reduced to
2700 RPM. Then release the governor selector switch
to neutral. Continue to use the propeller governor

022125
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i .. ugraphs 3-18 to 3-21

selector switch as necessary to maintain 2700 RPM.
glf RPM cannot be reduced by the ‘“DECREASE RPM”’
B position and the manual control circuit breaker is
I‘“ON,”’ reduce power until RPM is reduced as desired.

$3-18. In flight, if the governing action of the propeller
@8 fails and causes the engine to overspeed, move the
spropeller governor selector switch to ““DECREASE

SR PM” and hold until RPM is decreased to the speed
#of the other engines. If the propeller governor selec-
gtor switch has no control over the propeller RPM,
feather the propeller by pushing the feathering but-
ton. In the event of uncontrollable overspeeding and
the propeller cannot be feathered, retard the throt-
tle until RPM is reduced. While this is being done,

RESTRICTED
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reduce power on other engines and slow the airplane
up as this will aid in reducing the RPM on the over-
speeding engine. The wing flaps can be lowered to
25 degrees to reduce the airspeed further if neces-
sary. If flying at high altitude reduce altitude as low
as practical as greater air density will aid greatly
in reducing overspeeding.

3-19. If the automatic propeller synchronizing sys-
tem fails to control the RPM with the propeller auto
control switch in either the *“NO. 1 MASTER’’ or
“NO. 2 MASTER’’ position, place the auto control
switch to neutral. Control and synchronize the pro-
pellers manually with the four propeller governor
selector switches.

3-20. FIRE.

PILOTS

2. Warn crew of fire emergency and
location by interphone and three
short rings on alarm bell

§. If fire is out of control call for
assistance

9. Inform crew by interphone and one long
ring on alarm to abandon airplane

3-21. ENGINE FIRE DURING STARTING.

ENGINEER

1. Notify pilot of engine or nacelle fire
and location

Z. Discontinue priming but continue
cranking
3. I fire continues to spread stop crank-

ing

4. Fuel valve switch for engine on fire
“FIRE”

5. Boost pump switches for engine on
fire ““OFF”’

6. Select direction valve switch for en-
gine on fire to “FIRE"”’

7. COg fire extinguisher switch to
“FIRST FIRE”’

[==]

If fire still continues, inform pilot
fire is out of control and move mix-
ture controls on operating engines to
“FUEL CUTOFF,” fuel selector
switches ‘““OFF’’ and boost pump
switches “OFF”’

§. Turn all electrical power switches
“OFF’’ before leaving airplane

If it was necessary to use
CO3 to control fire, do not
attempt restarting engine

before determining cause

of fire.

Lr¥iviy
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Any crew member seeing a fire will use the interphone ‘“CALL’’ position to announce ‘“FIRE ON -
ENGINE.” Engineer will advise pilot of nacelle and zone of fire.

PILOTS

1. Double check location of fire and
order engineer to follow fire pro-
cedure for engine on fire

Z. Warn crew of fire emergency and
location by spoken warning on inter-
phone and three short rings on the
alarm bell

3. If airplane drag is not critical, lower
landing gear when fire is on inboard
engine

8. If fire cannot be extinguished, open
cabin emergency pressure release
valve; notify crew to abandon air-
plane by giving bailout order on
interphone and one long ring on
alarm bell; or if fire is extinguished,
land as soon as possible

3-23. FUSELAGE FIRE. I a fire occurs in the fuse-
lage section, keep the windows, compartment doors,
and floor hatches closed to isolate and minimize the
fire. Use the hand fire extinguishers (figure 3-1).
If fire is caused by leaking fuel link, turn off applicable
fuel valve and boost pump switches. If fire is caused
by faulty electrical circuits, turn off applicable switch-
es and land as soon as possible. I a fire is caused by
the body heaters or empennage heaters, move the
respective fire switches to ““FIRE.”” If an empenn-
age fire exists release the CO, charge. Extinguish
body heater fires with hand fire extinguishers.

3-24. At first indication of smoke or fumes in the
cabin, all crew members should don oxygen masks

3-22. ENGINE FIRE IN FLIGHT.

Section 1l T

ENGINEER

1. On notification from pilot move re-
spective power package fire switches
to “FIRE”’

2. Move mixture control to “FUEL CUT-
OFF’’ and close throttle for engine on
fire

3. Hold fire extinguisher switch in the
“FIRST FIRE’’ position for 5 seconds,
after the engine has stopped; if fire is
not extinguished, move switch to “SEC-
OND FIRE” position and hold for 5
seconds

4. Open cowl flaps 2.5 inches

5. Turn generator and ignition switches
HOFFH

6. Open oil cooler and intercooler flaps

7. Turn boost pump switches “OFF"’

8. After fire is extinguished and en-
gine has cooled sufficiently, close
cowl and intercooler flaps to obtain
minimum drag

CAUTION $

Move select direction valve
switch to “NORMAL’ to
prevent COg discharging into
the same engine in the event
of a second fire. Do not re-
start engine.

with regulators set at ‘“100% OXYGEN.'’ Close all
hatches, doors, and ventilating ducts and attack the
fire immediately with all available fire extinguishers.
The airplane should be depressurized as rapidly as

possible.
WARNING |

The products of decomposition of carbon tetra-
chloride and the products of combustion of
various combustible materials are toxic. Pro-
longed exposure to these fumes is dangerous.
Carbon dioxide in concentrations available in
the hand extinguishers in forward and rear
pressurized compartments is non-toxic.

ozHAT

RESTRICTED 91



Section [l1
Paragraphs 3-25 to 3-30

3-25. WING FIRE. If a fire occurs in the right or left
wing combustion heater group, move the respective
ire switches to ““FIRE’’ position and release COsg.
Fires in other wing areas cannot be reached with
e fire extinguishing system. Turn off all switches
controlling electrical installations in the wing and
land as soon as possible.

-26. ELECTRICAL FIRE. In the event of a short
ircuit that may be indicated by detection of fire,
moke or overheating of any electrical wiring or equip-
ment, the following procedure is recommended for
the engineer:

a. Inform the pilot that this emergency exists and
that electrical power will be turned off.

$ CAUTION |
e

When all electrical power is turned off, the
propellers will be in fixed pitch, the turbo
wastegates and fuel valves will remain posi-
tioned as they were prior to power off. There-
fore in regard to the turbos and propellers,
the altitude and airspeed must be held con-
stant if power settings are to remain constant.
However, if conditions warrant, the propeller
RPM can be increased prior to turning elec-
trical power off or a generator can be turned
on while the propeller synchronizer is opera-
ted to increase the RPM.

u. Turn battery switch “OFF.”’

¢. Turn all generator switches and the alternator
selector switch to ““OFF.”’

d. Put out the fire with hand fire extinguishers or
if there is no fire, check throughout the airplane for
sources of smoke or other indication. If source is
found turn off applicable switch or pull the applica-
ble unit circuit breaker.

CAUTION

TS

Do not use the carbon tetrachloride lire ex-
tinguishers on electrical fires.

g, If source can not be found, turn off all electrical
equipment switches and pull out all circuit breakers.

f. When smoke or odor has cleared, turn on genera-
tor switches one at a time, carefully observing equip-
ment, instruments and wiring to determine trouble.

g. Turn battery switch ‘““ON.”’

h. Turn essential inverter to *“ESS. INV.”’

i. Turn on alternator selector switch if required.

j. Beginto turnon switches or pushin circuit break-
ers, one unit of equipment at a time, for only the es-
sential flight equipment such as propellers, landing
gear, wing flaps, etc.

k. Continueto turn on equipment as needed, carefully
observing the equipment, instruments or wiring and
as soon as the fault is detected, isolate this circuit
or equipment by turning it off or leaving it inopera-
ble.
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3-27. DISSIPATION OF SMOKE OR FUMES DURING
FLIGHT. At the first indication of smoke or fumes
utilize one of the following procedures and continue to
ventilate until the airplane is completely clear of smoke
or fumes. Check turbo bleed switches “CLOSED”
if smoke is from an engine fire.

3-28. MINOR QUANTITIES OF SMOKE OR FUMES
WITH CABIN PRESSURIZED.

a. Set cabin altitude above airplane altitude.

b. Set cabin rate-of-change selector to ““MAX."”’

¢. Increase turbo boost to increase ventilation air-

flow to 5 inches cabin differential pressure.

d. Turn on defroster air to assist cockpit ventila-

tion.

e. Use oxygen.

3-29. MINOR QUANTITIES OF SMOKE OR FUMES
WITH CABIN UNPRESSURIZED.,

a. Ailr conditioning master switch ““ON.”’

b. Cabin air selector valve switches in RAM TURBO’’
position.

¢. Cabin emergency pressure release valve open.

3-30. HEAVY SMOKE OR FUMES WITH CABIN PRES-
SURIZED OR UNPRESSURIZED.

a. Retard throttles and reduce airspeed to approxi-

mately 150 MPH.

NOTE

Reduction in airspeed is required as overwing
hatches can not be opened at higher airspeeds.
Overwing hatches may requiretwo men to open
them. Rear hatches can be opened easily by
one man.

b. Pull emergency cabin pressure release valve
handle and use oxygen if necessary.

c. Airplane master switch “OFF’’ if gasoline fumes
are evident.

NOTE

I flying under instrument conditions, close
the cabin emergency pressure release valve
after the overwing hatches have been opened.
As soon as the lower nose compartment is
free of fumes, turn the airplane master switch
““ON’’ to restore power to the flight instru-
ments.

d. Open both overwing hatches.

e. Open right or left rear hatch.

f. Open control cabin door. Control cabin ventila-
tion may be assisted if desired by cracking open con-
trol cabin windows.

g. Open floor hatches if fumes are discovered in the
lower compartments.

h. Increaseairspeed as desired to assist ventilation.

JI2VIE
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AN 01-20CAG-1 Paragraphs 3-31 to 3-338

3-31. EMERGENCY DESCENT.

PILOTS ENGINEER
I. Close throtties 1. Cowl flap switches ‘““CLOSE””
2. Signal copilot for landing gear

switch “DOWN"’; wing flap switch
“DOWN’"’

NOTE

Landing gear and wing flaps
can be started down immedi-
ately after closing throttles
from normal cruising speed,
speed will be down to wing
flap extension speed by the
time flaps are fully extended

3. Descend at 180 MPH (156 knots)

4. If required, oxygen masks on and 4. If required, oxygen mask un and
connected connectéd (Check with crew
members)

3-32. EMERGENCY LANDINGS.

3-33. CRASH LANDINGS. (GROUND)

PILOTS ENGINEER

1. Warn crew with spoken warning on
interphone and six short rings on
alarm bell. Order crew to jettison
all cargo and loose gear if time per-

mits
2. Check that navigator, boom 2. Turn auxiliary power plant off
operator and radio operator if running

have moved to positions
behind control cabin bulkhead

Navigator and radio operator
seats are not designed for
crash loads.

3. Upen pilot’s and copilot’s windows;

have crew open and release emergency
exits (figure 3-3)

Rr b
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3-33. CRASH LANDINGS (GROUND) (CONTINUED).

PILOTS ENGINEER . "
4. Fasten safety belt and shoulder harness; 4. Fasten safety belt and shoulder harness;
lock inertia reel lock handle lock inertia reel lock handle

* Y

CAUTION

AL

The crew member is prevented from bending forward when the inertia reel lock
handle is in the “LOCKED”’ position; therefore all switches not readily accessi-
ble should be “cut’ before moving the handle.

5. Signal copilot to lower wing flaps 5. Turn boost pump switches “OFF”’
full down

8. Land with as slow a forward speed 6. Move all four sets of power
as possible with a normal nose- package fire switches to ““FIRE"’

high attitude

7. Notify crew by interphone to brace 7. Turn battery switch ““OFF”’
for crash landing. Then give one
long sustained ring on alarm bell.

8. Close throttles on impact 8. Move mixture controls to “FUEL

CUTOFF’ and pull emergency
ignition cutoff handle on impact

3-34. LANDING WITH LANDING GEAR FAILURE.

PILOTS ENGINEER
1, Warn crew by interphone and six short 1. Turn auxiliary power plant oft if run-
rings of alarm bell. ning.

2. Reduce landing weight as low as possi-
ble.

Cal

Check that all personnel in lower com-
partments have been removed to main
compartment or main cabin and braced
for crash landing

4. Order crew by interphone and by one long
sustained ring on the alarm bell to open
emergency exits, take crash landing
positions, and brace themselves

5. Open window; fasten safety belt and 5. Fasten safety belt and shoulder harness;
shoulder harness; lock inertia reel lock lock inertia reel lock handle
handle

CAUTION

The crew member is prevented from bending forward when the inertia reel lock
handle is in the ““LOCKED”’ position; therefore all switches not readily accessi-
ble should be ‘‘cut’’ before moving the handle.

022130
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10,

11.

13.

PILOTS

. Signal copilot to lower wing flaps full
down

all three gears are retracted
NOTE

Land with as much of the
landing gear down as possi-
ble in preference to a gear-
up belly landing; land on a
concrete or hard-surface
runway rather than on a dirt
or soft surface

Land with as slow a forward speed as
possible

With nose gear only retracted, hold
the nose of the airplane up as long as
possible then ease it down to the run-
way

With one main gear retracted, make
contact on the nose gear and extended
main gear simultaneously; hold con-
trol column forward and use aileron
to hold the wing tip off the ground as
long as possible - be prepared for a
ground loop

With one main gear and nose gear re-
tracted make contact with the one gear;
hold up nose and use aileron to keep
the wing up as long as possible

Close throttles after ground contact
is made

PILOTS

1. Land with as slow a forward speed as
possible

2, Wing flaps full down

3. Land as short on runway as possible

3-34. LANDING WITH LANDING GEAR FAILURE (CONTINUED).

Land in a normal nose-high attitude when

3-35. LANDING WITHOUT BRAKES.

ENGINEER

7. Turn boost pump switches ““OFF’"’

8. Turn battery switch ““OFF’’

12. Move all four sets of power package
fire switches to ““FIRE”’

13. Move mixture controls to ““FUEL

CUTOFF,”” pull emergency igni-
tion cutoff handle when pilot closes
throttles

ENGINEER

1. Turn off all body and thermal anti-
icing combustion heaters

o221
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3-35. LANDING WITHOUT BRAKES {CONTINUED).

PILOTS ENGINEER

4. Make contact with main landing gear 4. Open cowl flaps on contact with ground
first; then ease nose down

5. As soon as nose gear makes contact,
move all four throttles to “REVERSE
OPEN"’

Observe reverse pitch operation
limitations.

6. In extreme cases, retract the landing
gear

7. After airpiane slows down, reduce re-
verse thrust and follow emergency .
taxiing instructions if necessary

Overwing hatches must be opened before vpening rear
hatches and after reducing airspeed to 150 MPH or be-
low. If rear hatches are opened first or airspeed is
greater than 150 MPH, differential pressure may pre-
vent opening of the overwing hatches. Overwing hatches
may require two men to open them. Rear hatches can
be opened easily by one man but caution must be exer-
cised as the hatches will release with considerable in-
ward force. Airspeed may be increased after the
hatches are opened.

L

WARNING |

Stow boom before leaving
the airplane in flight.

RECOMMENDED
EMERGENCY EXITS

EXITS NOT TO BE
USED IN DITCHING

EXITS NOT TO BE
USED IN FLIGHT

'. ESCAPE ROPES

i

Figure 3-3. Emergency Exifs
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3-36. EMERGENCY TAXIING INSTRUCTIONS.

3-37. 1, while taxiing, the hydraulic system and emer-
gency brake fail, and the hydraulic pressure cannot
be raised with the hand pump, use propeller reverse-
thrust action for braking the airplane.

3-38. Since the steering system will usually be in-
operative when the brakes fail, it will be necessary
to use the engines for steering the airplane, as the
nose wheel will caster freely.

3-39. To maintain maximum control during emer-
gency taxiing, first move the inboard engine throttles
to “REVERSE OPEN"’ and then close the outboard
engine’throttles to a low idling speed until the air-
plane slows to a safe speed for taxiing. Next reduce
power on the inboard engines and idle the outboard
engines at 1000 RPM. While taxiing leave the in-
board engines in reverse thrust until the airplane
is clear of obstructions. To provide governed for-
ward speed of the airplane, increase the speed of
the outboard engines to overcome the action of the
reverse thrust engines,

CUT HERE
FOR EMERGENCY
RESCUE

s
|
&

Figure 3-4. Emergency Entfrances

TYPICAL EMERGENCY ENTRAMNCE MARKINGS

e e

Section Il
Paragraphs 3-36 to 3-4

3-40. When the airplane is clear of all obstructions,
again operate the inboard engines to stop thé air-
plane. Have the engineer place the mixture control
levers for the outboard engines in the “FUEL CUT-
OFF’’ position. While this is being done, move the
inboard engine throttles to the forward idle position
to return the propellers to normal pitch.

3-41. EMERGENCY EXITS AND ENTRANCES.

3-42. After a crash landing on the ground any nor-
mal exit or entrance may be used. After a ditching,
the control cabin sliding windows and the escape hatches
above the cabin floor should be used as emergency
exits. In flight use exits aft of the engines only,
(figure 3-3).

3-43. Emergency entrance to the airplane can be
made by cutting or chopping through the structure
at the locations indicated by orange-yellow markings
on the inside and outside of the fuselage (figure 3-4),
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83.44. DITCHING.

~ 3-45. The airplane is well suited for ditching because
* the body configuration, with a high-rounded nose,
“upswept empennage, and boat-like lower fuselage,
~ provides even greater safety than the B-29 airplanes
- which have been ditched safely on many occasions.
| In ditching, it may 'not be necessary to abandon the
~airplane. Under most conditions it will be better to
fremain on the airplane which provides an excellent
platform for survival and rescue.

3-46. DITCHING EQUIPMENT. The pilot will as-
certain before each over-water flight that the follow-
ing equipment is on board and stowed in the proper
places:

a. Liferafts., The number and type of rafts on board
will be governed by the number.of persons on board
the aircraft.

b. Life vests. At leastone life vest will be available
for each person on board. Each crew member will
test inflate his life vest by mouth, check seals on
the COg cartridges, and check that container caps
are screwed down tightly before each flight. Crew
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members will wear life vests during all over water
take-offs and landings and at anytime the pilot deems
it necessary. .

c¢. Emergency radio.

. First aid kits.

Flares.

Drift signals,

Hand axes.

Flashlights.

Emergency water.

g T 0o

3-47. DITCHING PREPARATION. When it becomes
apparent that ditching is necessary, the pilot signals
the crew to prepare for ditching. A crew member
notifies other personnel to prepare for ditching and
assists in positioning and securing the personnel.
If cargo is being carried, crew members open the
rear cargo doors and jettison as much of the cargo
as time permits, closing the doors before water con-
tact is made. The lower compartment doors should
not be opened. Open the hatches in the main cargo
compartment and stow them in a secure position in-
side the airplane. Jettison all loose, unnecessary
equipment. Place emergency equipment and life rafts

CONTROL
CABIN
BULKHEAD

NAVIGATOR

BOOM
OPERATOR

RADIO
OPERATOR

Figure 3-5. Ditching and Crash Landing Stations TS
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near the emergency exits that open over the wing.
Turn off the cabin heaters and check that the floor
hatches are closed. If the auxiliary power plant is
running, turn it off and close the exhaust valve. Turn
on navigation and formation lights to assist in res-
cue. Pinch or bend all accessible tubing that vents
outside the airplane to prevent water from entering.

3-48. DITCHING POSITIONS. When preparing for
ditching, the crew and other personnel take the follow-
ing positions:

a. Pilot and copilot remain in their seats with safety
belts and shoulder harness fastened and inertia reel
lock handle locked.

b. The engineer remains in his seat with safety belt
and shoulder harness fastened and inertia reel lock
handle locked.

¢. The radio operator and navigator move to the
aft side of the control cabin bulkhead, and sit on the
floor facing aft.

n
»
[
=y
o]
2

Navigator’s and radio operator’s seats are not
designed for crash loads.

d. The boom operator moves to the ait side of the
control cabin bulkhead and sits on the floor against
the bulkhead facing aft.

e. When contact is made and it becomes necessary
to abandon the airplane immediately, use all exits
in the upper fuselage as shown in figure 3-3. In-
flate the life rafts outside of the airplane.

3-49, NORMAL DITCHING PROCEDURE. Experi-
ence has shown that the best results are obtained by
use of the following procedure:

a. Ditch while power is available. Power will allow
the pilot to choose the most favorable spot and con-
dition for ditching.

b. Diteh at the lowest possible forward speed. At
the time of surface contact, attempt to have the lowest
possible forward speed consistent with safe control
of the airplane. This will reduce the landing impact.

wmmmsl

Under no circumstances should the airplane
be stalled in. The resulting leaks and struc-
tural damage would greatly reduce the safety
of the ditching operation.

¢, Ditch at the lowest possible rate of descent. One
hundred feet per minute is recommended.

d. Feather the two inboard engines, if possible, to
provide greater safety.

e. Ditch the airplane 5 degrees nose high. This is
the normal landing attitude and gives the best dis- &
tribution of landing shock over the fuselage.

f. Use a flap setting of 25 degrees. This flap set-
ting is recommended in most cases; however, the
primary object is a low rate of descent with as low
a forward speed as possible. The use of more than
25 degree flaps is not desirable because it becomes
increasingly difficult to get the desired 5 degree nose
up attitude with greater flap angles. Flap setting |8
should be varied according to the weight of the air- &
plane and the power available. :
g. Avoid contact in a nose-down position. Flare
out just above the water and maintain an approxi-
mate normal landing attitude at impact.

h. Choose the direction of the ditching run care-
fully, The best procedure is to ditch into the wind
unless high swells are running and there is little wind.
In this event, best results will be achieved by ditch-
ing parallel to the waves or crests. Try to touch
down along the crest, or just after it passes. Be care-
ful to keep the wings level and do not allow a wing
to dig in prior to body contact.

3-50. POWER OFF AND PARTIAL POWER DITCHING.
In ditching with one or more eungines inoperative, use
the following procedure:

a. Withtwo engines operative on the same side of the
airplane, use power on the inboard engine only.

b. IfINo. 2 and No. 4 engines are operative considera-
ble power may be used for control.

c. With symmetrical power conditions, use power
as required to give the flattest approach and the low-
est possible forward speed.

d. On let-down with any engine inoperative, it is
advisable to hold the speed 30 MPH above stalling
speed until flare-out, at which time the speed will
be reduced to just above the stalling speed as the
5-degree nose-high landing attitude is assumed.

3-51. CROSS-WIND DITCHING. Crab the airplane
with the rudder to kill the drift. Hold the wings level.
Use a landing attitude of 5 degrees nose high with
25 degrees wing flaps.

3-52, NIGHT DITCHING. Night ditching must be con-
ducted with the aid of instruments to establish the
proper attitude of the airplane.

a. Hold the wings level to avoid digging a wing into
the sea and cartwheeling the airplane.

b. If power is available, drop flares and use landing
lights to examine the sea surface. If conditions are
favorable, choose a ditching heading as previously
recommended. If impossible to judge the surface
conditions, head into the wind and use knowledge of
the prevailing winds or wind fix.

¢. Make aninstrument let-down, holding theair speed
30 MPH above stalling speed, at the lowest possible
rate of descent.

d. The landing attitude, with power available, should
be 5 degrees nose-high with 25 degrees wing flap.
If no power is available or unsymmetrical power is
used, no wing flaps will be employed.

e. After choosing a ditching heading, if power is
available, drop remaining flares in a line; make a
procedure turn; and land alongside the flares.
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-53. PILOT’S PROCEDURE. When it is determined
hat the aircraft must be ditched, the pilot:

a. Warns crew to prepare for ditching, giving ap-
oximate time left, and instructs copilot to give
larm bell warning.

b. Orders radio operator to start emergency pro-
edures.

¢. Takes emergency action on VHF. {Transmits
‘Mayday’’ three times, identification three times,
nd requests a fix or bearing.)

d. Turns over controls to co-pilot.

e. Checks and dons life vest, fastens shoulder har-
ness and safety belt; loosens collar and tie; locks
inertia reel lock handle.

CAUTION

U

The crew member is prevented from bending
forward when the inertia reel lock handle is in
the ““ LOCKED’’ position; therefore allswitches
not readily accessible should be ‘‘cut’’ before
moving the handle.

i. Takes over from co-pilot and prepares to ditch
aircraft.

g. Orders navigator to cabin to remove and stow
cabin escape hatches.

NOTE

When passengers are carried, pilot orders
navigator to supervise the passengers’ ditch-
ing preparation.

3-54. When ditching 1s imminent {10 minutes leit)
the pilot:

a. Orders radiooperator tosend finaldistress signal.
b. Ordersthe co-pilot to assist him as required.
¢. Orders all on board to secure themselves in their
ditching positions.

d. I at night turns on formation lights.

e. Immediately prior to ditching, gives signal to
brace for impact on interphone and orders copilot
to ring alarm bell.

3-55. After ditching the pilot:

a, Destroys the IFF.

b. Proceeds to left forward emergency exit window
and assists with life rafts. Takes command. Super-
vises loading of raft and enters last raft on left side.

NOTE

Launch rafts from leading edge of wing in
order to prevent damage of the rafts by jagged
edges of wing-flaps which are usually torn
off by the ditching impact.

3-56. COPILOT’S PROCEDURE. When it is deter-
mined that the airplane must be ditched, the copilot:
a. Rings alarm bell on pilot’s order (6 short rings)
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b. Takes over control while pilot adjusts and fits
equipment.

c¢. On order from pilot, releases controls.

d. Checks and dons life vests; loosens collar and tie.
e. Fastens shoulder harness and safety belt and locks
inertia reel lock handle.

The crew member is prevented from bending
forward when the inertia reel lock handle is in
the ““LOCKED’’ position; thereforeall switches
not readily accessible should be “‘cut’’ before
moving the handle.

3-57. When ditching is imminent, the copilot:

a. Rings alarm bell on pilot’s order {one long sus-
tained ring)

b. Assists pilot.

3-58. After ditching, the copilot:

a. Proceeds to cabin and exits through left forward
emergency exit window, assists in inflating and load-
ing life rafts from wing of aircraft.

3-59. ENGINEER’S PROCEODURE. When it is de-
termined that the airplane must be ditched, the en-
gineer:

a. Checks control cabin windows, emergency cabin
pressure release valve, and APP exhaust port to make
certain that they are closed and locked. Pinches all
accessible tubing which vents outside the airplane.
b. Secures all loose equipment in control cabin,

¢. Checks and dons life vest. Loosens collar and
tie.

d. Stands by to assist pilot or navigator if required.

3-60. When ditching is imminent, the engineer:
a. Returns to seat, fastens safety belt and shoulder
harness; locks inertia reel lock handle.

The crew member is prevented from bending
forward when the inertiareel lock handle is in
the ““LOCKED’’ position; thereforeall switches
not readily accessible should be ‘“‘cut’’ before
moving the handle.

3-61. After ditching, the engineer:
a. Exits through left forward emergency exit window
with life raft.

3-62. NAVIGATOR’S PROCEDURE. When it is de-
termined that the aircraft must be ditched, the navi-
gator:

a. Passes speed, course, altitude and estimated
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ditching position to radio operator for inclusion in
distress signal.

b. Removes astro-dome.

¢. Checks and dons life vest, loosens collar and tie.
d. Stows essential navigation equipment, including
very pistol and flares, in bag and takes it with him
to cabin.

e. Closes doors, removes and secures emergency
exit hatches. If passengers are carried, supervises
and instructs passengers in ditching procedures.

3-83. When ditching is imminent, the navigator:

a. Takes charge of main cabin.

b. Assumes ditching position sitting against the aft
side of the control cabin bulkhead facing aft.

3-64. After ditching, the navigator:
a. Exits through forward emergency exit on left side,
then enters first raft on left side and assists in tying
rafts together as they are inflated.

3-65. RADIO OPERATOR’S PROCEDURE. When
it is determined that the aircraft must be ditched,
the radio operator:

a. On pilot’s orders, sends emergency signal SOS
folilowed as soon as possible by emergency message
containing position, flight time, nature of emergency,
and any other pertinent information available.

b. Turns IFF to emergency, obtains D/F service,
pearing fixes, etc., in normal air ground frequency
if possible.

c¢. Checks and dons life vest, loosens collar and tie.
d. Continues outlined emergency procedure every
ten minutes.

3-66. When ditching is imminent, the radic operator:
a. Sends final distress (SOS) signal, position alti-
tude, course speed, and intention of aircraft com-
mander as to ditching.

b. Screws radio key down.

¢. Proceeds to ditching position, seated on aft side
of control cabin bulkhead facing aft.

3-67. After ditching, the radio operator:

a. Collects emergency radio and kit.

b. Exits through left forward emergency exit win-
dow.

NOTE

When passengers arecarried, theradic opera-
tor takes charge of second raft on left side
and ties onto other rafts.

3-68. BOOM OPERATOR’S PROCEDURE. When it 15
determined that the aircraft must be ditched, the boom
operator:

a. Stows and latches the boom.

b. Turns off all [FR equipment.

¢. Proceeds to ditching position.

Section i I

Paragraphs 3-63 to 3.76

3-69. ADDITIONAL FLIGHT PERSONNE L.

3-70. Additional flight personnel may be carried on
passenger or casualty-carrying missions. Ditching
positions and emergency exits for additional person-
nel will be determined by the type of mission and
number of persons carried. The following proce-
dures are presented to serve as a guide for deter- |
mining the duties of the additional personnel.

3-71. SECOND ENGINEER’S PROCEDURE. When
it is determined that the aircraft must be ditched
the second engineer:

a. Proceeds to cabin and assists navigator in-pre-
paring emergency equipment for ditching.

b. Assists in jettisoning cargo.

¢. Checks and dons life vest, loosens collar and tie.
d. Proceeds to ditching station.

3-T2. When ditching is imminent, the second engineer:
a. Assumes ditching position.

3-73. After ditching, the second engineer:

a. Exits through left forward emergency exit win-
dow, helping with life rafts. Enters first raft and
assists in tying onto other rafts as they are inflated.
b. Assists passengers or patients into rafts.

¢. Takes charge of a life raft and when all rafts are
inflated and copilot enters last raft, assists copilot
in command.

3-74. BAIL-OUT.

3-75. OVER-WATER BAIL-OUT. Bail-out is not
recommended unless visual contact is made with ade-
quate surface help. If no rescue vessels are in the
vicinity, bail-out should be used only as a last re-
sort because of the extreme difficulty of getting the
crew together in the water. The large life rafts offer
more elaborate survival and signaling equipment than
do one-man rafts. In any but the warmest seas, a
man will survive only a few hours if kept afloat by
means of a life vest alone. Wearing an exposure suit
will increase this time but still cannot compare with
the time of survival possible in a life raft.

3-76. If bail-out is required or decided upon, the
following procedure is recommended:

a. If surface help is available head the airplane in
a direction to allow the crew to drift onto the course
and just ahead of the rescue vessel.

b. As in ditching, try to plan bail-ocut before the last
minute., The pilot must warn the crew as soon as
bail-out is decided upon. Give three short rings on
the alarm bell and, if time permits, the copilot will
warn the crew on interphone and receive acknow-
ledgments.

V2L1B4
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i ic. Exposure suits available in the airplane should
" be put on if time permits, It will take about a minute
" to put on a suit. Exposure suits should be worn over
‘flying clothing. Then put on life vest and parachute
S harness. Mittens will be found in the leg pockets
t0f the exposure suit.
9 d. When the prepare to bail-out signal is given, each
“man should make sure his individual life-raft pack
s snapped onto the parachute harness; the raft line
f6hould run under the parachute harness and be tied
to the ring on the waist strap of the life vest. Crew
members should check each other to see that all straps
and packs are properly adjusted.

e. The radio operator and navigator open the rear
hatches. All available life rafts will be released just
prior to bailing out.

be released just prior to bailing out.

f. If time permits, make two runs, dropping half
the crew each time. The best altitude for bail-out
is about 2000 feet. Fly at as low an air speed as pos-
sible. The pilot is the last man to bail out. Engage
the autopilot just before leaving.

3-77. OVER-LAND BAILOUT. [ bail-out is re-
quired or decided upon, the following procedure is
recommended:

a. Try to plan bail-out before the last minute. The
pilot must warn the crew as soon as bail-out is de-
cided upon. Give three short rings on the alarm and,
if time permits, the copilot will warn the crew on
interphone and receive acknowledgments.

b. When the prepare to bail-out signal is given, each
man should put on parachute harness and parachute.
c¢. Check parachute harness for properfit crew mem-
bers should check each other to see that all straps
and packs are properly adjusted.

d. The radio operator and navigator open the rear
hatches. If loading ramps are not installed the aft
cargo door is opened.

e. The airplane should be slowed to as low an air-
speed as possible and still be under positive control.
f. The pilot gives bail-out order over interphone
and one long ring on alarm bell. On command the
crew members begin bail-out, using exits shown in
figure 3-3. The pilot is the last man to bail out.
Engage the autopilot just before leaving.

3-78. NOSE WHEE L STEERING EMERGENCY OPER-
ATION.

3-79. If the nose wheel steering mechanism is mal-
functioning and the direction of the airplane is un-
controllable, actuation of the nose wheel steering
emergency disconnect switch will by-pass the hy-
draulic pressure used for steering and allow the nose
wheel to caster freely. When the switch is actuated
a light within the switch is illuminated. The nose
wheel will also caster freely if the pressure in the
main hydraulic system is lost.
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3-80. EMERGENCY BRAKE OPERATION.

3-81. Two hand-operated levers for emergency brake
operation are above the pilot on the overhead struc-
ture. When using the emergency brakes, apply steadily.
Do not pump the hand levers as this action will rapidly
lower the hydraulic pressure in the emergency sys-
tem. Only five or six applications of the emergency
brakes are available.

3-82. ENGINE OVERSPEED AND OVERBOOST.

3-83. ENGINE OVERSPEED. Whenever engine over-
speeding occurs the following information should be
noted in the appropriate section of Form 1 and re-
ported to the ground crew: the maximum RPM and
manifold pressure which was obtained during flight,
duration in minutes of the overspeed condition and
overpower condition, and the reason for overspeed
if known. This information is needed by the ground
crew to determine whether an inspection or an en-
gine change is necessary before further flight. If
engine RPM was between 3100 RPM and 3300 RPM
an inspection of the engine is necessary before fur-
ther flight. If the engine exceeded 3300 RPM an en-
gine change is necessary.

3-84, ENGINE OVERSPEED DURING TAKE-OFF.
If the engine overspeeds during take-off (not to be
confused with momentary overspeed caused by power
surge), the following action is recommended:

a. Operate the propeller governor selector switch
in the “DECREASE RPM’’ position until the engine
speed is controlled.

b. Throttle the overspeeding engine until the RPM
is reduced below 2700.

c. If this procedure fails and power is necessary,
push in the feathering button and when the RPM is
within limits, pull the button out. This action can
be repeated until a safe air speed is established.
Reduce power and feather the propeller as soon as
practical.

3-85. ENGINE OVERSPEED IN FLIGHT. If the engine
overspeeds in flight, the following procedure will be
used:

a. Retard throttle.

b. If overspeed cannot be reduced by throttling, at-
tempt feathering, decrease air speed, lower flaps
and gear, and establish minimum safe air speed.

c. If overspeed cannot be controlled, descend to a
minimum safe altitude.

3-86. ENGINE OVERBOOST. If a turpo control sys-
tem malfunction, wiring failure, or fuse failure oc-
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curs during take-off or flight a rapid rise in mani-
fold pressure, often accompanied by engine over-
speeding, may occur provided the turbo waste gate
is forced towards the closed position by exhaust gas
loads. If this occurs reduce power by throttling ef-
fected engine immediately. Occurrences of this nature
may be minimized in frequency and seriousness by
monitoring manifold pressure during high power opera-
tion, taking quick action to retard the throttle if a
manifeld pressure increase occurs.

3-87. TURBOSUPERCHARGER EMERGENCY OPERA-
TION.

3-88. If a turbo control system failure occurs, reduce
engine power to 30 inches manifold pressure, 2100
RPM, turn the turbo calibrating knob completely coun-
terclockwise and check the turbo amplifier fuse. I
blown replace it; if not blown, replace the amplifier.
Allow time for the amplifier to warm up, then reapply
power and turbo slowly and check the control system
operation. If normal control cannot be regained, it
may be possible to obtain substantial turbo output
by allowing exhaust gas loads to position the waste
gate. The waste gate will tend to assume a balanced
position, approximately 20° from closed, when ex-
haust gas forces are allowed to close it slowly. This
position will give effective turbo output for climb and
cruise powers. In order to take advantage of this
characteristic, reduce power on the engine, remove
the amplifier fuse, and then slowly open the throttle
until optimum results are achieved. With electri-
cal power thus removed from the turbo control sys-
tem the waste gate will be free to respond to exhaust
forces, the only restraining factors being waste gate
and motor friction.

CAUTION

Py

Never take-off with a fuse or amplifier re-
moved, or an amplifier or waste gate motor
disconnected. This could permit the waste
gate to close and result in overboost. If it
is necessary to take-off with a faulty control
system on one engine, it is recommended that
the waste gate be wired in the open position
with several strands of heavy safety wire; do
not disconnect the waste gate motor mechani-
cally when doing this. In flight, if a control
system develops faults always reduce power
before changing fuses, amplifiers, or in any
way removing electrical power from the tur-
bo control system.

Paragraphs 3-87 to 3-95°

3-89. FUEL SYSTEM EMERGENCY OPERATION.

3-90. FUEL TANK FAILURE. I a fuel tank ruptures,
empty the tank in the following manner: Set all fuel ™
selector switches to ¢Tank-and-Manifold-to-Engine,”’

turn the boost pump switches of the ruptured tank tof .ﬁ:=':_'
«EMERGENCY,”” and turn all other boost pump switch- S
es ““OFF.”” When the ruptured tank is nearly empty, ==

turn one of the boost pump switches in each mainf =
tank to “NORMAL.”’” When the ruptured tank is empty
turn the fuel selector switch to the ‘“Manifold-to-
Engine’’ position and turn the boost pump switches,
for the ruptured tank, “‘OFF.”’

3-91. FUEL LINE FAILURE. I a fuel line between
the engine and fuel selector valve is ruptured, turn
the fuel selector switch to ‘“Tank-to-Manifold’” and
use the fuel as needed. Feather the propeller and
shut down the engine.

If an abruptrise inthe rate of fuelflow occurs,
while operating at constant power, a fuel leak
in the nacelle is indicated. Feather the pro-
peller and move the respective fuel selector
switch to ““OFF.”’

3-92. ENGINE-DRIVEN FUEL PUMP FAILURE. In
the event an engine-driven fuel pump fails, turn both
boost pump switches to “NORMAL,”" or use boost
pumps as necessary to maintain fuel pressure within
operating limits for the tank that is supplying the
engine.

3-93. FUEL TANK BOOST PUMP FAILURE. If both
boost pumps fail in a main wing tank check that the
respective selector switch is on ‘‘Tank-to-Engine.”’
The engine-driven fuel pump will draw the fuel from
the tank under most conditions.

3-94, ELECTRICAL SYSTEM EMERGENCY OPERA-
TION.

3-95, MAIN INVERTER FAILURE. If the essential
main inverter fails, an automatic change-over relay
connects the spare main inverter to the essential bus,
regardless of whether or not the secondary bus is
energized. The essential bus amber warning light
goes on. If the secondary main inverter fails, an
automatic change-over relay starts the spare main
inverter and connects it to the secondary bus. The
secondary bus amber warning light goes on. If either
automatic change-over relays fails, place the corres
ponding inverter switch in the “SPARE INV’’ pe
tion. If two main inverters fail, at least one b

022136
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Figure 3-6. fuei System Emergency Operation

de-energized. The corresponding power failure red
warning lights go on. The secondary bus supplies
power to radar equipment and fluorescent lights. The
essential bus supplies all other AC equipment except
the Nesa windows. This includes the following equip-
ment: fuel guantity indicators, driftmeter, Loran
receiver, IFF transmitter, high-range radio alti-
meter, turbosupercharger control, combustion heater
ignition, autopilot repeater direction indicator, wing
flap position indicater, hydraulic pressure gages, oil
pressure gages, fuel pressure gages, cowl flap po-
sition indicators, fuel flow indicators, cabin air flow-
meters, intercoocler flap pesition indicators, torque-
meters, pilot’s directional gyro, and gyro horizon.
The turn-and-bank indicator is still operative as its
power is supplied by the DC system.

3-96. AUTOPILOT INVERTER FAILURE. I the
normal autopilot inverter fails, an automatic change-
over relay starts the spare autopilot inverter. The
autopilot inverter amber warning light goes on. H
the automatic change-over relay fails, place the auto-
pilot inverter switch in the “SPARE INV’ position.
If both autopilot inverters fail, the autopilot and the
navigator's direction repeater cease to function. The
autopilot inverter power failure red warning light
goes on. If necessary, pull the autopilot emergency
disconneet handle.

3-597. INSTRUMENT TRANSFORMER FAILURE
If the instrument transformer fails, the following
instruments will cease to function: wing flap posi-
tion, fuel flow, cabin air flow, intercooler flap posi-
tion, and torgquemeters. Should this occur control
engine power by manifold pressure and RPM instru-
ments. Use auto lean or auto rich mixture setting
to control fuel flow. Set cowl and wing flaps by vis-
ual observation. Hydraulic, oil and fuel pressure
warning lights will still function in the event of a sys-
tem malunction.

3-98. PHASE ADAPTER FAILURE. If the phase
adapter fails, the pilot’s directional gyro and gyro
horizon will cease to function.

3-88. ALTERNATOR FAILURE. K an alternator
fails, turn on the good alternator and set the alter-
nator selector switch to the desired position. X both
alternators fail there will be no power available for
Nesa window operation.

3-100. GENERATOR FAILURE. If generator over-
voltage lights indicate that a generator has fripped
off the line, the generator may be reset by position-
ing the respective generator switch to “RESET.”

When the operation of the affected generator is not
QIIF
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necessary, it 1s recommended that the aifected gen-
erator be left inoperative until the cause of the over-
voltage has been determined.

3-101. The AC instruments listed below receive operat-
ing power from the airplane inverters; accordingly, a
DC power failure results in these AC powered instru-
ments becoming inoperative. The pointers on the
indicators of the inverter powered instruments which
operate on the autosyn principle will hold the position
registered by the pointer at the time of power failure.
These instruments are marked by an asterisk in the
following list. The other instruments will return to
zero or off-scale readings with the exception of the
tachometers, and manifold pressure indicators which
will continue to give normal indications since these
instruments do not depend upon the airplane electrical
system for power.

ENGINE INSTRUMENTS

AC bDC
*ruel Flow Carburetor Air Tem-
*#Fuel Pressure perature
*Fuel Quantity Qil Temperature
*Qil Pressure Qil Quantity
*Torquemeter Cylinder Head Tem-
*Cowl Flap Position perature
*Intercooler Flap Position

FLIGHT INSTRUMENTS
AC DC
Piiot’s Gyro-Horizon Copilot’s Gyro-Hori-
*Cabin Airflow Zon
#Hydraulic Pressure Turn and Bank Indi-
#*Magnesyn Compass Repeaters cator
*Wing Flap Position Qutside Air Temper-
ature

3-102. THREE GENERATOR OPERATION. Three
generators will supply enough power to operate all
the DC equipment under normal conditions. As a
precautionary measure the loadmeters should be
checked frequently, especjally when propeller deicers
are operating. '

3-103. TWO GENERATOR OPERATION. Operation
with two generators will require more care, but under
most conditions sufficient DC power is available.
With propeller deicers operating, the auxiliary power
plant must be started; all non essential DC equipment
and the secondary inverter should be turned off. Dur-
ing landing, prior to extending the wing flaps or land-
ing gear, the propeller deicers should be turned off.
Do not extend or retract gear and wing flaps at the
same time. Complete the operation of one system
prior to operating the next system. Monitor DC load-
meters continually.

3-104. FAILURE OF ALL GENERATORS. If all gen-
erators fail it will be the result of a DC system fault
or short circuit causing progressive overloading.
This will result in burning out current limiters for
each generator and possibly tripping of the over-
voltage relays. Proceed as follows:

Section HIf
Paragraphs 3-101 to 3-10

a. Turn off all verters and all DC equipment. Do
not move engine controls except throttles and mix-
ture controls which should be set to ““AUTO RICH.”'§
If turbo waste gates shift position control manifold
pressure with throttles.
b. Maintain a safe heading and altitude using the
pilot’s turn-and-bank, airspeed, altitude, rate-of-
climb indicators, and magnetic compass. This will}
allow time to trouble-shoot and remedy the fault.|
c. The following equipment must be turned off.

1. Inverters

2. Alternators

3. All radios

4. Boost pumps
Heater switches
Autopilot
All aircraft lights except pilots’ white instru-
ment panel lights.

8. Donot operate any switches or controls except

to set to the ““OFF”’ position.

g. Turn generator switches ‘“OFF.”’
d. Move all generator switches to “RESET" but
do not move switches to ““ON.”” Check all genera-
tors with voltmeter. Some generators will show nor-
mal voltage. Proceed to main power panel and check
current limiters. Remove current limiters from no-
voltage generators and install new current limiters
on generators indicating correct voltage. Examine
all current limiters carefully for burned out condition
and voltage relays for scorched or hot condition for
a clue to basic fault. Do not replace any system cur-
rent limiters that are burned out.
e, Returnto cockpit and turn on one generator show-
ing normal voltage. Carefully monitor the loadmeter
and turn on a second generator. Continue until opera-
tive generators are all on the DC bus system. Then
turn on the essential inverter. Recard turbo boost
selector lever to ““O’’ and set fuel selector switches
to ““Tank-to-Engine.”” Be alert for sudden changes
in engine operation as the control circuits are re-
energized.
f. Turn on the ADF for use as a range and naviga-
tion receiver. In orderly sequence and required equip-
ment, one unit at a time, constantly monitoring load-
meters to detect unusual fluctuations. Turn on only
essential equipment. Continue to nearest landing
field. Consider advisability of manually extending
landing gear if two or less DC generators are opera-
tive. Do not use propeller deicers or reverse thrust
on landing. If a landing emergency occurs, reverse
inboard propellers only to prevent sudden bus failure
again with possibility of unsymmetrical reverse power
and consequent loss of directional control on runway.

-3 @ en

3-105. HYDRAULIC SYSTEM EMERGENCY OPERA-
TION.

3-106. In the event of engine-driven hydraulic pump
failure or loss of pressure due to line failure, the

022138
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Paragraphs 3-107 to 3-115

and pump can be used to charge the system. Rudder
oost, windshield wipers, and nose wheel steering
are not necessary to normal flight and landing, there-
fore turn them off. Check the controllable check valve
handle for ““NORMAL’’ position; service and emer-
ency brakes are isolated from the remainder of the
hydraulic system when the controllable check valve
‘handle is in “NORMAL.’’ Charge the brake systems
" with the hand pump as necessary to maintain brake
- pressure.

3-107. WING FLAP EMERGENCY OPERATION.

3-108. In case the wing flap motor used for normal
operation fails, move the normal wing flap switch
to ““OFF’’ and hold the emergency wing flap switch,
on the overhead panel, in the desired position. The
emergency wing flap switch controls the auxiliary
wing flap motor and by-passes all limit switches.
Extend or raise the flaps until the desired degree
is indicated on the wing flap position indicator. When
raising the flaps stop them at 5 degrees; when lower-
ing flaps stop them at 40 degrees and then very care-
fully inch the flaps to the extreme position.

3-109. AUTOMATIC PILOT EMERGENCY OPERATION.

3-110. Pull the autopilot emergency disconnect handle
if the autopilot release Liuttons on the control wheels
fail to disconnect the autopilot.

NOTE

The autopilot cannot be re-engaged in flight
after using the emergency release handle.

3-111. LANDING GEAR EMERGENCY OPERATION.

3-112. MAIN LANDING GEAR EMERGENCY POWER
OPERATION. If the main landing gear motor should
fail, raise or lower the gear as follows:

a. Pull the red handle, near each emergency landing
gear hand crank receptacle, to engage the clutch.
b. Installthe portable auxiliary flap motor and oper-
ate the switch in the direction indicated on the switch
cover.

c. Run the motor until the landing gear stops are
hit and the motor clutch starts slipping (approxi-
mately 60 seconds required).

RESTRICTED
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3-113. MAIN LANDING GEAR EMERGENCY MAN-
UAL OPERATION. Extend the gear in the following
manner: .

a. Pull the red handle to engage the clutch.

b. Insert the crank and rotate 10 turns in the dir-
ection indicated.

c¢. Return the red handle to the original position.
d. Releasethe clutchby rapidly oscillating the crank.
The gear will lower by gravity after the clutch is re-

leased.

After clutch is released do not attempt to re-
engage the clutch or operate the gear for five
seconds. This will allow time for the gear to
free fall and prevent damage to the clutch
mechanism or injury to the operator which
would result if the clutch were re-engaged
while the gear was free falling.

€. Pull the red handle to re-engage the clutch.
f. Rotate the crank in the direction indicated until
the stops are hit and the lock is engaged.

Make certain that the down lock is engaged.
The lock can be felt snapping into position
after the stops are contacted.

3-114. Raise the gear in the following manner:

a. Pull the red handle to engage the clutch.

b. Insert the crank and rotate it in the direction in-
dicated until the stops are contacted and the lock is
engaged. (490 turns are required.)

Always reset the red pull handle after emer-
gency operation is completed to allow electri-
cal operation of the landing gear.

3-115, NOSE GEAR EMERGENCY OPERATION. Ex-
tend the nose gear in the following manner:

a. Disengage the motor clutch.

b. Remove the rubber plug from the socket and en-
gage the crank through the two keyed sections by press-
ing down on the crank hub for the first full turn.

c. Rotate the crank through five turns. Remove the
crank to permit free gear travel, pause 5 seconds;
then re-engage the crank and drive the gear against
stops. If not already engaged, this will set the lock
with a preceptible snap. The full travel, including

piryikiy
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free travel, is 220 revolutions.

WARNING I

Do not crank withthe motor engaged. This will
prevent the possibility of the motor starting
suddenly with resultant injury to the operator.

3-116. Retract the gear as follows:
a. Disengage the clutch and assemble the crank as
described in the preceding paragraph.

RESTRICTED

b. Crank the gear up. Approximately 220 turns of &=
the crank are required to return the nose gear to the =
fully retracted position. 7

c. Replace the rubber plug.

Section |
Paragraph 3-116/

Always return the motor clutch to the engaged
position. To prevent damage to the motor by
over-speeding, do not operate the motor with
the clutch disengaged.

022740
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CABIN PRESSURE RELIEF
VALVE CRAMNE

WINDOW DEFROSTING
KNOB

CABIN HEAT

\
\

PUSH KNOB
WHILE TURNING

/

WINDOW
DEFROSTING

RELEASE VALVE
N

b}

CABIN PRESSURE
RELIEF VALVE

EMERGENCY CABIN PRESSURE
RELEASE VALVE HANDLE

EMERGENCY CABIN PRESSURE

CONTROL CABIN FANS

PRESSURIZING AIR

HOT AIR

COLD AIR

DEFROSTING AiR

ELECTRICAL CIRCUIT

MECHANICAL LINKAGE

Figure 4-1. Cabin Pressurizing, Heating, and Ventilating System (Sheet I of Z Sheets)
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S

VACUUM RELIEF VALVE//..

ENGINEER'S INSTRUMENT
AND AUXILIARY PAMNELS

¢~ TO HEATER FUEL
SYSTEM

FANS
i comp | conteor can
o

CABIN AIR SELECTOR VALVE

TURBO BLEEDER SHUTOFF VALVE

BODY HEATER

GROUND
BLOWER

TEMPERATURE
SENSING ELEMENT

BODY HEATER FIRE

VALVE
TEMPERATURE FUSELAGE FUSIBLE LINK
SENSING ELEMENT —— 1 VA DISTRIBUTION COMPRESSOR FIRE VALVE
MANIFOLD
022066 b

Figure 4-1. Cabin Pressurizing, Heating, and Ventilating System (Sheet 2 of 2)
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WINDOW HEAT
SELECTOR ENGIMEER'S
INSTRUMENT
PANEL
--------------------- EXHAUST LOUVERS
y VERTICAL FIN
— WINDOW TEMPERATURE LEADING EDGE D-DUCT
CONTROL UNITS
- ALTERNATOR
RELAY SHIELD ﬂ{
1
L
s LEADING EDGE CORRUGATIONS
ﬂ (TYPICAL)
VERTICAL FIN
HEATED AIR DUCT
WINDOW ANTI-ICING
DORSAL FIN
SYSTEM J/\ LEADING EDGE D-DUCT

EMPENNAGE LIMITED
l//}) ANTEICING VALVE MOTOR
DORSAL FIN

HEATED AIR DUCT

COMBUSTION HEATERS——
RAM AIR S5COOP
ANTIICING AIR GROUND BLOWER

LHOR'ZONT.AL STABILIZER
LEADING EDGE D-DUCT EXHAUST LOUVERS

SURFACE ANTI-ICING SYSTEM

EXHAUST VENTS

LEADING EDGE CORRUGATIONS
(TYPICAL)

LEADING EDGE D-DUCT

CROSSCOVER DUCT —

COMBUSTION HEATER GROUP ——— e | -
RAM AIR SCOOP — oo i EXHAUST LOUVERS .

Figure 4-5 (Sheet 1 of 2 Sheefs). Anti-icing System
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Figure 4-5 (Sheet 2 of 2 Sheets). Anti-icing System
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PILOT, RADIO OPERATOR AND NAVIGATOR
OXYGEN DURATION —HOURS
ALTITUDE GAGE PRESSURE — PS|
(FeET) 400 T 350 [ 500 [ 250 [ 200 | 150] 100 | BELOW 100
30,000 15 13| 1 09 | 06| 04] 02
25,000 14l 12 ) 10l oslos! o4l 02
20,000 16| 13 11 ] 09| 07 04/ 02
15,000 19| 16| 14| 11| 08/ 05/ 03
10,000 25| 22 | 18| 14| 11| 07 04

Black Figures Indicate Diluter Lever ‘‘NORMAL”

Cylinders: 1 Type G-1

Crew: 3

COPILOT,

CABIN

ENGINEER AND BOOM
OXYGEN DURATION — HOURS

CPERATOR

GAGE PRESSURE — PSI

ALTITUDE

(FEET) 400 | 350 | 300 | 250 | 200 | 150 100 | BELOW 100
30,000 15| 13 11| 09 | o6 | 04| 02

25,000 14| 12| 1.0 | 0.8 | 06 | 04 | 0.2

20,000 16 | 13| 1.1 | 09 | 07 0.4 | 02

15,000 19 | 16 14| 11| 08| o5/ 03

10,000 25 | 22| 18| 14| 11| o7/ 04

Black Figures Indicate_ Diluter Lever “NORMAL"’

Cylinders: 1 Type G-1 Crew: 3
PASSENGER
OXYGEN DURATION — MAN HOURS

CABIN GAGE PRESSURE — PS|
ALTITUDE

(FEET) 400 350 300 250 200 150 100 BELOW 100
30,000 60 52 43 34 26 17 9
25,000 66 56 47 38 28 19 9
20,000 72 62 52 41 31 21 10
15,000 80 69 57 46 34 23 11
10,000 90 77 64 51 39 26 13
Cylinders: 1 Type J-1

2 Type G-1
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Figure 4-11. Oxygen Duration
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Figure 4-19. IFR Fuel System 22010
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Figure 4-20. IFR Hydraulic System {Sheet 1 of 2) —
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S

SOLENOID SHUTOFF VALVE POSITIONS
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~ 2 | wo | o | c | cl ¢ [ O |
O 3 | NC | + 1o [0 1 * =
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- 5 NC | C c 1 ¢ o . c_ |
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Figure 4-20. IFR Hydravlic System (Sheei 2 of 2) 022029
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Figure 4-21. IFR Nitrogen Purge System 022011
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Figure 4-22. IFR Fuel Management
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4-240. TANKER PILOT TECHNIQUE.

4-241. The following techniques represent pilot ex-
perience to date and are presented as an aid, but not
as mandatory techniques and procedures.

[WARNING |

Do not use autopilot during an in-flight refuel-
ing operation. Inadequate or erratic autopilot
functioning while in contact with the receiver
airplane can result in structural damage to one
or both of the airplanes.

NOTE

For in-flight refueling performance data see
Appendix L. 022032

159







































Section Vi
Paragraph 6-49

RESTRICTED
AN 01-20CAG-1

TURBULENT AIR PENETRATION SPEEDS

MILD TURBULENCE %

SEVERE TURBULENCE

RECOMMENDED TURBULENT AIR
PENETRATION SPEEDS 220 MPH

MILD TURBULENCE %

SEVERE TURBULENCE

160,000 POUNDS

140,000 POUNDS

240 260 280
INDICATED AIRSPEED — MPH

240 260 280 300 320 340 360
INDICATED AIRSPEED — MPH

300

DANGER ZONE [Z7777727272F LOW PART OF SCALE — STALL

DANGER ZONE

CAUTION

SAFE AIRSPEED

UPPER PART OF SCALE — STRUCTURAL rAILURE

SAFE BUT APPROUACHING Limil

Figure &-1. Turbuient Air Penerration Speeds

of turpulent air. U the storm cannol be seen, 1ls Prox-
imity can be detected by radio crash static. Prepare
the airplane as follows:

a. Disengage autopilot.

b. Master propeller synchronizer lever 2400 RPM
for gyroscopic stability.

¢. Mixture controls “AUTO RICH.”’

d. Pitot heater switches - ““ON.”’

e. Carburetor heat - as required.

f. Throttles adjusted as necessary tu vbldin pene-
tration speed. (See figure 6-1.)

g. Check gyro instruments for proper settings.

h. Safety belttightened. (Check withcrew members.j
i. Turn off any radio equipment rendered useless
by static.

j. Reel in trailing antenna.

k. At night, turn cockpit lights full bright or use
dark glasses to minimize effect of lightning.

Do ot lower gearand wing flaps as they mere-
ly decrease the aerodynamic efficiency of the
airplane.

$-49. IN THE STUORM. Emphasis is placed on the
following:

a. Maintain power setting and pitch attitude {estab-
lished before entering the storm) throughout the storm.
Hold these constant and your airspeed will be constant -
regardless of the airspeed indicator.

b. Devote all attention to flying the airplane.

¢. Expect turbulence, precipitation, and lightning,
and do not allow them to cause undue concern,

d. Maintain attitude. Concentrate principally on
holding a level attitude by reference to the artificial
horizon.

e. Do not chase the airspeed indicator, since doing
so will result in extreme airplane attitudes. If a
sudden gust should be encountered while airplane is
in a nose high attitude, a stall might easily result.
A heavy rain, by partial blocking of the pitot tube
pressure head, may decrease the indicated airspeed
reading by as much as 70 MPH.

f. Use as little elevator control as possible toc main-
tain your attitude in order to minimize the stresses
imposed on the airplane,

g. The altimeter is unreliable in thunderstorm fly-
ing because of differential barometric pressures with-

in the turbulent area. A gain or loss of several thou-
02274
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KC-97E AIRPLANE
OPERATING WEIGHT 86,400 POUNDS (INCLUDING 1050 POUNDS OiL) . -

PERFORMANCE LIMITATIONS — 100 FPM MAX. POWER, 3 ENG.
PERFORMANCE LIMITATIONS — 500 FPM N. R. POWER, 4 ENG. .
WING FLIGHT LIMIT LOAD FACTOR=2.0

120 LANDING GEAR LIMIT LOAD FACTOR=2.0

=t = WING FLIGHT LIMIT LOAD FACTOR=2.5

ENVELOPE A.B.C. REPRESENTS PLACARD LOAD LIMIT

100
P RECOMMENDED LOADING
"1 CAUTIONARY LOADING
[T PROHIBITIVE LOADING
172
a 80
z
= &
9 2
s
Q5
Qu
(o]
T E
|z
ﬁ v)
i
&
>z
8 =
o 40
39.7

20

0 20 40 60 80 100 120

OUTER WING INNER WING
TANKS 21240 LBS. TANKS 18240 LBS.

FUEL—1000 POUNDS

Figure 7-3. Operating Weight Limitations o031
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Section VIii

TACHOMETER

TORQUEMETER

TORQUE

PSI -
X10
20

w120 PSI MINIMUM FOR FLIGHT

mmms 120 PSI TO 242 PSIi AUTO-LEAN PERMITTED

O 242 PSI MAXIMUM CONTINUOUS AUTO-LEAN
OR AUTO-RICH
{operation above this pressure
limited to 5 minutes in Auto-rich)

IEEEE 280 PSI MAXIMUM — DRY

EEEE 301 PS MAXIMUM — WET

W 2700 RPM

AUTO-LEAN PERMITTED
MAXIMUM CONTINUOUS AUTO-
LEAN OR AUTO-RICH
(operation above this RPM
limited to 5 min in Auto-rich)
MAXIMUM

1200 RPM TO 2550 RPM
2550 RPM

FUEL GRADE

115/145

+ MANIFOLD PRESSURE

IN. HG
40

50

26 IiN. HG.
26 IN. HG. TO 50.5 iN. HG.
50.5 IN. HG. TO 60 IN. HG.
60 IN. HG.

MINIMUM 1IN FLIGHT
AUTO-LEAN PERMITTED
AUTO-RICH REQUIRED
TAKE-OFF {WET OR DRY)

CYLINDER HEAD TEMPERATURE ——————

HEAD

45°C TO 232°C  AUTO-LEAN PERMITTED
232°C TO 250°C AUTO-RICH REQUIRED
250°C MAXIMUM (FOR 5 MINUTE PERIOD)

Figure 7-4 (Sheet 1 of 5 Sheets). Instrument Markings
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= CARBURETOR AIR TEMPERATURE
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FUEL PRESSURE

Ot PRESSURE

W e e DANGER OF ICING pr— T MINIMUM FOR FLIGHT
s 7°C TO 40°C  CONTINUOUS OPERATION s 24 PSE TO 26 PSI CONTINUOUS OPERATION
mmm  40°C MAXIMUM — DANGER OF DETONATION mmmm 28 FSI MAXIMUM
FUEL GRADE
115 /145

il TEMPERATURE

50 PS5 MINIMUM FOR FLIGHT - 40°C MirIMLM FOR FLIGHT
@RS 80 PSI IO $5 PSI CONTINUQUS OPERATION @i 40°C 10 85°C CONTINUQUS OPERATION
. 100 PSI MAXIMUM E_ 100°C MAXIMUM
Figure 7-4 (Sheet 2 of 5 Sheets). Instrument Markings e
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AIRSPEED

180 MPH FULL FLAPS {LANDING GEAR 230 mPH}
346 MPH MAXIMUM AIRSPEED

Section VII

MAXIMUM ALLOWABLE AIR SPEED =

180G MPH FULL FLAPS {LANDING GEAR 230 M n;

This instrument setting is such that
the red pointer will move fo indicate
a limiting structural airspeed of 348
MPH or the airspeed representing the
limiting Mach Number of 0.62, which-
ever is less.

COWL FLAP INDICATOR

B 75 (NCHES minNiMUM OPENING

Figure 7-4 (Sheet 3 of 5 Sheets). Instrument Markings
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MAIN HYDRAULIC PRESSURE
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SERVICE BRAKE HYDRAULIC PRESSURE

GEEs 1250 PSE TO 1650 PSI MNORMAL 520 PSi

W 1825 PSI

MAXIMUM

SN 1825 PSI

ONE BRAKE APPLICATION
REMAINING

wis 1250 PSI TO 1650 PSI NORMAL

MAXIMUM

182

EMERGENCY BRAKE HYDRAULIC PRESSURE

520 P5i OMNE BRAKE APPLICATION
REMAINING
=weew 1825 PSE MAXIMUM

Figure 7-4 (Sheet 4 of 5 Sheets). instrument Markings
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Section VIi

BODY HEATER TEMPERATURE ————""]

ANTI-ICING HEATER TEMPERATURE

100 150
5?\\11‘“”“”300
S S
~ 0 250"

el 190°C  MAXIMUM DUCT TEMPERATURE
msam 227°C  MAXIMUM HEATER TEMPERATURE

100 150 00
Qﬁﬁm Tl
0 oc ///

' 250 7

s —20°C TO 182°C NORMAL

mmmm  182°C MAXIMUM

CABIN AIR FLOW

PIONEER

% 14N HG. TO 3 IN. HG. NORMAL

Figure 7-4 (Sheet 5 of 5 Sheets). Instrument Markings
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1400

1200

1000

BOU

500

RATE OF CLIMB—FT/MIN

400

200

100 120 140 160 180 200 220

. EQUIVALENT AIRSPEED —MPH

. Dala BASED Om: FLIGHT TEST Uala a5 OF aPRIL 10, 1931
Figure A-12. 3 Engine Rate of Climb During Climbout
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Appendix |
Paragraphs A-24 to A-27

CASE A

7000

5000

DISTANCE —FT

5000

CCURVESIT & T
ONE WEIGHT ONLY

:

4000 |
100 95

PERCENT OF TAKEOFF SPEED

DATA BASED OMN:  FLIGHT TEST

Figure A-15. Effeci of Engine Failure Speed on Ground Run Distance

A-24. TAKEOFF DISTANCE AND FLIGHT PATH.
Having outlined the recommended takeoff procedure
and speeds for takeoff and using equivalent performance
weight to consolidate the major variables of weight,
altitude, temperature and power, it is now possible
to present such performance items as takeoff distance,
stopping distance and flight path. These performance
items, applied to the runway length and atmospheric
conditions at an airfield, determine the maximum
weight at which the airplane can safely operate from
that airfield. Runway length requirements vary con-
siderably with the level of safety desired. The follow-
ing diagram and discussion explains the relation of
runway length to takeoff distances considering an en-
gine failure during the ground run. See figure A-15.

A-25. Curve I represents, for a particular weight, the
4-engine acceleration distance to some speed at which
an engine failure occurs, expressed as a percent of
takeoff speed. At 100 percent this is the normal dis-
tance to takeoff and as engine failure speed becomes
less, so does the distance. The increment between
curves I and II is the stopping distance so curve II rep-
resents the total accelerate-stop distance variation with
engine failure speed. The increment between curves I
and III is the 3-engine acceleration distance from en-
gine failure to takeoff speed, so curve III represents
the total distance to takeoff speed if takeoff is continued
on 3 engines after engine failure. It should be noted
that curves II and III will always cross at some engine
failure speed for a particular gross weight.

-

DATa AS OF. APRIL 10, 1¥51

Dryvit]

A-26. Now consider various runway lengths in re-
lation to these curves. In Case A the runway length
is equal to (or greater than) the maximum accelerate-
stop distance shown by curve II. This represents the
highest possible safety level because the airplane may
be accelerated right up to takeoff speed and still be
stopped within the runway length. In case B the run-
way length intersects curve II at point (1) and curve III
at point (2). Now between takeoff speed and the engine-
failure speed represented by point (1) the accelerate-
stop distance exceeds the runway length, but takeoff
may be continued on 3 engines leaving a runway margin
equal to the increment between curve III and line B.
Between points (1) and (2) it would still be possible to
take off on 3 engines but it would also be possible to
stop within the runway length. Since stopping is the
more desirable choice, point (1) can be called a "de-
cision speed”: if engine failure occurs below this
speed the airplane will be stopped, but if an engine
failure occurs after the "decision speed" has been
reached, takeoff must be continued on 3 engines. This
still represents a high level of safety since a decision
speed could actually be chosen anywhere between
points (1) and (2) and after the decision speed has been
exceeded there is ample runway margin for a 3-engine
takeoff.

A-27. In Case C the runway length passes through
the intersection of curves II and III. Here there is
only one point of decision since the accelerate-stop
distance exceeds the runway length at engine-failure

RESTRICTED 205



























































































= RESTRICTED
-. AN 01-20CAG-1

. 30,000

25,000

20,000

ALTITUDE—FT

15,000

10,000

5000

400 800 1200 1600 2000 2400

RATE OF CLIMB—FT/MIN.

. DATA BASED OM: FLIGHT TEST DATA AS OF: APRIL 10, 1951

Figure A-39. 3 Engine Rate of Climb Vs. Altitude—Normal Rated Power

0221241
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LifididLlolohs
bt oot

A D

30,000

25,000 }

20,000 }

ALTITUDE—FT

10,000

5000 ki

15500

400 800

1200 1600 2000

RATE OF CLIMB—FT/MIN.

DATA BASED OMN: FLIGHT TEST

238

Figure A-42. 3 Engine Rate

DATA AS OF: APRIL 10, 1951

of Climb Vs. Altitude—2500 BHP/Engine
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13

h

.10

.09 |

.08

.07

NAUTICAL MILES PER POUND

.06

.05

.04

.03

140 160 180 200 220 240 260 280
EQUIVALENT AIRSPEED—STATUTE MPH

120 140 160 180 200 220 240
TRUE AIRSPEED —KNOTS

DATA BASED OM: FLIGHT TEST DATA AS OF: APRIL 10, 1951

Figure A-62. Nautical Miles per Pound, 3 Engine, Auto Lean, Sea Level
260 RESTRICTED
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.09

.08

.07

.06

.05

NAUTICAL MILES PER POUND

.04

02f

140 160 180 200 220 240 260 1280
EQUIVALENT AIRSPEED —STATUTE MPH

120 140 160 180 200 220 o
TRUE AIRSPEED —KNOTS

DATA BASED OM: FLIGHT TEST DATA AS OF: APRIL 10, 1951

Figure A-63. Nautical Miles per Pound, 3 Engine, Auto Rich, Sea Level

022267
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NAUTICAL MILES PER POUND

140 160 180 200 220 1240 260 280
EQUIVALENT AIRSPEED—STATUTE MPH

Eamm ma e malah didkahe
B a0 SAERRRRIRaRACEERt

i %i..

s
T
I8 2

130 170 190 210 230 250 270
TRUE AIRSPEED —KNOTS &
DATA BASED ON: FLIGHT TEST DATA AS OF: APRIL 10, 1951

Figure A-64. Nautical Miles per Pound, 3 Engine, Aute Lean 5000 Ft.
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140 160 180 200 220 240 260 280
EQUIVALENT AIRSPEED—STATUTE MPH
130 150 170 190 210 230 250
TRUE AIRSPEED —KNOTS
DATA BASED ON: FLIGHT TEST DATA AS OF: APRIL 10, 1951
Figure A-65. Nautical Miles per Pound, 3 Engine, Auto Rich, 5000 Ft. PR
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140 160 180 200 220 240 260 280
EQUIVALENT AIRSPEED—STATUTE MPH
140 160 180 200 220 240 260 280
TRUE AIRSPEED —KNOTS
DATA BASED ON: FLIGHT TEST DATA AS OF: APRIL 10, 1951 .

Figure A-66. Nautical Miles per Pound, 3 Engine, Auto Lean 10,000 Ft.
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)

0

.09

.08

G

.06

NAUTICAL MILES PER POUND

.05

.04

.03.

02

140 160 180 200 220 240 260 280
EQUIVALENT AIRSPEED—STATUTE MPH

140 160 180 200 220 240 260 280

TRUE AIRSPEED—KNOTS
DATA BASED ON: FLIGHT TEST DATA AS OF: APRIL 10, 1951
Figure A-67. Nautical Miles per Pound, 3 Engine, Auto Rich 10,000 Ft. S
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J0E

.09

.08

07§

NAUTICAL MILES PER POUND

.06

.05}

04}

.03

L5 AT AT 28 RS Lt 't
140 160 180 200 220 240 260 280

EQUIVALENT AIRSPEED —STATUTE MPH

150 170 190 210 230 . 250 270 290 310
DATA BASED ON: FLIGHT TEST TRUE AIRSPEED—KNOTS DATA AS OF: APRIL 10, 1951
Figure A-68. Nautical Miles per Pound, 3 Engine, Auto Lean, 15,000 Ft.
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NAUTICAL MILES PER POUND

130 150 170 190 210 230 250 270

EQUIVALENT AIRSPEED—STATUTE MPH

140 160 180 200 220 240 260 280
TRUE AIRSPEED—KNOTS

DATA BASED ON: FLIGHT TEST " DATA AS OF: APRIL 10, 1951

Figure A-69. Nautical Miles per Pound, 3 Engine, Auto Rich, 15,000 Ft,

022273
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140 160 180 200 220 240 260 280
EQUIVALENT AIRSPEED—STATUTE MPH

160 180 200 220 240 260 280 300 320 340

TRUE AIRSPEED —KNOTS

DATA BASED OMN: FLIGHT TEST DATA AS OF. APRIL 10, 1951

268

Figure A-70. Nautical Miles per Pound, 3 Engine, Auto Lear, 20,000 Ft.
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NAUTICAL MILES PER POUND

; .]40“. 160 180 200 220 240 260
EQUIVALENT AIRSPEED—STATUTE MPH

[ERER |
3

15 170 190 210 230 250 270 290 310

TRUE AIRSPEED —KNOTS

DATA BASED OM: FLIGHT TEST DATA AS OF: APRIL 10, 1951

Figure A-71. Nautical Miles per Pound, 3 Engine, Auto Rich, 20,000 Ft.
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Al

REY

0%

.08

NAUTICAL MILES PER POUND

.07

06

.05

04

140 160 180 200 220 240 260 280
EQUIVALENT AIRSPEED—STATUTE MPH

2

TRUE AIRSPEED —KNOTS

DATa BASED OM:  FLIGHT TEST DATA A5 OF: APRIL 10, 1951

Figure A-72. Nautical Miles per Pound, 3 Engine, Avic Lean, 25,000 Fi.
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09}

.08

.07

.06

NAUTICAL MILES PER POUND

.05

.04

o3f

120 g ]40 = 160 - 180_“ R 200 . : 220 ; ”240 =i 260
. EQUIVALENT AIRSPEED —STATUTE MPH
15.0 200 : FR A RuA RS LSRR 2'50 T LA B S RS ..300 350
. TRUE AIRSPEED —KNOTS
DATA BASED ON: FLIGHT TEST DATA AS OF: APRIL 10, 1951

Figure A-73. Navutical Miles per Pound, 3 Engine, Aufo Rich, 25,000 Ft.

022277
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140 160 180 200 220 240 260 280
EQUIVALENT AIRSPEED—STATUTE MPH
120 140 160 180 200 220 240
TRUE AIRSPEED —KNOTS
DATA BASED ON: FLIGHT TEST DATA AS OF: APRIL 10, 1951
Figure A-74. Nautical Miles per Pound, 2 Engine, Auto Lean, Sea Level 02278
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Appendix |

NAUTICAL MILES PER POUND

L —— — .260 :_220 2:4()._:. s —
EQUIVALENT AIRSPEED—STATUTE MPH

DATA BASED ON: FLIGHT TEST TRUE AIRSPEED—KNOTS DATA AS OF: APRIL 10, 1951
Figure A-75. Nautical Miles per Pound, 2 Engine, Auto Rich, Sea Level 022279
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.09

140 160

130 e 240 260 280
EQUIVALENT AIRSPEED—STATUTE MPH

130 150

DATA BASED OM: FLIGHT TEST

274

Figure A-76. Nautical Miles per Pound, 2 Engine, Auito Lean, 5000 Fi.

170 190 210 230 250
TRUE AIRSPEED—KNOTS

DATA AS OF: APRIL 10, 1951

022280
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.07

NAUTICAL MILES PER POUND

.06

04 F

0 160 180 200 220 40 “osg 280

EQUIVALENT AIRSPEED—STATUTE MPH

130 150 170 190 210 230 250

TRUE AIRSPEED —KNOTS
DATA BASEE ON: FLIGHT TEST DATA AS OF: APRIL 10, 195}
Figure A-77. Navutical Miles per Pound, 2 Engine, Autc Rich, 5000 Fi. 22281

RESTRICTED . 275




RESTRICTED
AN 01-20CAG-1 ¥

.09

.08

.07

NAUTICAL MILES PER POUND

.06

.05

.04

140 160 180 200 220 240 260 280

EQUIVALENT AIRSPEED—STATUTE MPH

140 160 180 200 220 240 260

TRUE AIRSPEED—KNOTS
DATA BASED ON: FLIGHT TEST DATA AS OF: APRIL 10, 1951 .
Figure A-78. Nautical, Miles per Pound, 2 Engine, Auto Lean 10,000 Ft. 022282
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NAUTICAL MILES PER POUND

140 160 . 180 v 200 - 220 240 . ’260 280 :
EQUIVALENT AIRSPEED—STATUTE MPH

160

TRUE AIRSPEED —KNOTS

DATA BASED OM: FLIGHT TEST DATA AS OF: APRIL 10, 1951

Figure A-79. Nautical Miles per Pound, 2 Engine, Autc Rich, 10,000 Ft 022283
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NAUTICAL MILES PER POUND

RPM

VG_MPH

170 [ '_-: : L — e .
: g2 HEC e e thi :

170 160 150 140 130 120 110 100 90

GROSS WEIGHT—1000 LBS

DATA BASED OMN: FLIGHT TEST DATA AS OF: APRIL 10, 1951 .

Figure A-82. Long Range Summary, 3 Engine, EAS for 99% Max. Range Auto Lean fo 1750 BHP/Engine o
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NAUTICAL MILES PER POUND

2600 fiii

2200 |

RPM

2000

1800

1600

1400

220

210

Ve —MPH

3 - it = Siihabis :: i
: SR EE

170 160 5. 10 10 120 110 100 50
GROSS WEIGHT—1000 LBS

. DATA BASED ON: FLIGHT TEST DATA AS OF: APRIL 10, 1951

Figure A-83. Long Range Summary, 3 Engine, EAS for 99% Max. Range Auto Lean to 2650 BHP/Engine oxs
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170 160 150 140 130 120 110 100 90 .
GROSS WEIGHT—1000 LBS
DATA BASED ON: FLIGHT TEST DATA AS OF: APRIL 10, 1951
Figure A-88. Long Range Distance Prediction, 3 Engine, EAS for 99% Max. Range .
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44

36

32

28

TIME AT ALTITUDE—HOURS

ok
. 170 160 150 140 130 120 110 100 90
GROSS WEIGHT—1000 LBS

DATA BASED OM: FLIGHT TEST DATA AS OF: APRIL 10, 1951

Figure A-89. Long Range Time Prediction, 3 Engine, EAS for 99% Max. Range 022295
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LONG RANGE CRUISING—3 ENGINES

IAS - statute MPH, TAS - knots, TP - psi, FF - lbs/hr./engine

Den_sity Gr. Wt. 170 | 165 | 160 155 150 | 145 140 | 135 130 125 | 120 115 | 110 105
Altitude Lbs. x to to to to to to to to to to to to to to
Ft. 1000 165 160 165 150 145 140 135 130 125 120 115 110 106 100
1AS 194 | 192 | 189 | 186 | i85 | i82 181 181
TAS 224 222 218 216 215 211 210 210
18,000 RPM 2520 | 2470 | 2420 | 2380 | 2330 | 2260 |2170 | 2070
i 237 | 227 | 218 | 210 | 199 192 | 192 [ 192
FF 1500 | 1320 | 1160 | 1040 | 920 | 845 | 810 | 760
IAS 192 193 190 | 188 | 185 185 | 184 183 182
TAS 217 | 217 | 214 | 211 | 209 | 208 | 207 | 206 | 205
16,000 RPM 2510 | 2460 | 2430 | 2390 | 2350 | 2300 | 2220 | 2120 | 2020
TP 235 | 225} 219 | 211 203 192 | 192 | 192 | 192
FF 1470 | 1280 | 1180 | 1070 | 960 | 870 | 825 | 790 | 740
I1AS 201 197 196 193 | 190 189 | 186 186 187 | 186 | 184
TAS 219 | 215 | 214 | 210 | 206 | 205 | 202 | 202 | 203 | 202 | 200
4,000 RPM 2540 | 2530 | 2u80 | 2440 | 2400 | 2360 | 2310 | 2250 | 2160 |2070 | 1970
TP 239 238 2289 220 214 | 204 194 192 | 192 192 192
FF 1580 | 1540 | 1360 | 1190 | 1100 | 970 | 890 | 840 | 800 | 760 | 720
IAS 200 | 197 194 | 193 190 | 189 | 188 188 | 188 | 187 184
TAS 211 | 208 | 205 | 203 | 200 | 199 | 198 198 | 198 | 197 | 194
2,000 RPM 2520 | 2490 | 2460 | 2420 | 2380 | 2340 | 2280 | 2210 | 2110 | 2020 | 1910
TP 287 | 231 | 226 | 218 | 210 | 201 192 192 | 192 | 192 | 192
FF 1500 | 1400 | 1280 | 1160 | 1040 | 940 | 850 | 820 | 780 | 740 | 700
1AS 202 | 199 196 | 193 192 | 191 189 189 189 189 188 | 185
TAS 207 | 204 | 202 | 198 196 | 195 | 193 193 193 | 193 | 192 | 189
10,000 RPM 2540 | 2500 | 2470 | 2430 | 2390 | 2350 |2320 | 2250 | 2170 | 2070 | 1970 | 1860
TP 239 | 233 | 227 | 219 | 211 | 203 | 97 | 192} 192| 192 192 192
FF 1580 | 1440 | 1320 | 1180 | 1070 960 900 840 810 760 720 680
|AS 201 198 196 194 193 192 191 190 190 192 189 185
TAS 199 | 196 | 194 193 191 190 | 189 | 188 188 | 190 | 187 184
8,000 RPM 2520 | 2480 | 2450 | 2410 | 2370 | 2330 | 2280 | 2220 | 2120 | 2020 | 1910 | i8I0
TP 237 | 229 222 | 216 | 206 | 199 | 192 | 192} |92 192 | 192 | 192
FF 1500 | 1360 | 1250 | 1130 | 1000 920 850 825 790 740 700 660
1AS 202 199 196 | 195 193 | 193 | 192 | 191 191 191 191 188 185
TAS 196 193 190 189 187 186 185 184 184 |84 184 181 178
6,000 RPM 2530 | 2490 | 2460 | 2420 | 2390 | 2350 | 2310 |[2240 | 2160 | 2060 | 1960 | 1860 | 1750
TP 238 231 225 218 211 203 194 192 192 192 192 192 192
FF 1540 | 1400 | 1280 | 1160 | 1070 960 890 830 800 750 710 680 630
I AS 204 | 202 199 196 | 195 194 195 | 194 | 193 | 193 192 191 188 185
TAS 192 190 187 184 183 182 182 181 180 180 179 178 176 173
4,000 RPM 2530 | 2500 | 2460 | 2430 | 2390 | 2360 | 2340 | 2290 | 2200 | 2100 | 2000 | 1900 | 1800 | 1700
P 238 | 233 | 225 219} 211 | 2041 20] 192 | 192 | 192] 192 192| 192| 192
FF 1540 | [uu0 [ 1280 | 1180 | 1070 | 970 | 9u0 | 860 | 815| 770| 730| 690| 650| 615
1AS 202 | 200 199 | 197 196 195 196 | 196 | 195| 195 193] 191 188 185
TAS 184 182 181 180 179 | 178 178 178 e il lrir 175 1741 171 168
2,000 RPM 2500 | 2470 | 2440 | 2410 | 2380 | 2340 | 2310 | 2250 | 2160 | 2070 | 1970| 1860 | 1760 | 1660
TP 233 { 227 | 220| 2i1e| 210 | Zzoi 194 | 192 | 192 192| 192 192| 192| 192
FF 1440 | 1320 | 1190 | 1130 1040 940 890 840 800 760 720 680 640 600
NOTE: |. Data based on standard day conditions.
2. Auto lean mixture.
3. Manifold pressure may be determined by
reference to figures A26 through A33.
DATA BASED ON: FLIGHT TEST DATA AS OF: APRIL 10, 1951

Figure A-93. Long Range Cruising Tabulation, 3 Engine
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LONG RANGE CRUISING — Z ENGINES
iAS - statute MPH, TAS - knots, TP - psi, FF - Ibs/hr.fengine
Density Gr. Wt. 125 120 115 110 105 100 95
Altitude Lbs.ix to to to to to to to
Ft. 1000 120 115 110 105 100 95 90
1AS 182 177 172 167 165
TAS 186 181 176 171 169
10,000 RPM 2540 2480 2430 2360 2270
TP 239 229 219 204 192
FF 1580 1360 1180 970 850
LAS 178 174 170 166 165
TAS 177 173 169 166 64
8,000 RPM 2500 2u50 2390 2340 2230
TP 233 222 211 201 192
FF 1440 1250 1070 a0 8§30
1AS 180 176 172 169 166 166
TAS 173 170 166 163 160 160
6,000 RPM 2540 2470 2420 2360 2310 2190
TP 239 227 218 204 194 192
FF 1580 1320 1160 970 890 815
1AS 180 174 171 169 167 168
TAS 169 163 161 159 157 158
4,000 RPM 2500 2440 2390 2330 2270 2140
TR 233 220 211 199 192 192
FF 1440 1190 1070 920 850 790
IAS 187 180 174 172 |70 169 169
TAS 170 163 169 157 155 154 154
2,000 RPM 2540 2480 2420 2370 2320 2210 2100
TP 239 229 218 208 197 192 192
FF 1580 1360 1160 1000 900 820 770
NOTE: |. Data based on standard day
conditions.
2. Auto Lean Mixture.
3. Manifold pressure may be
determined by reference to
figures A26 through A33.

DATA BASED OM: FLIGHT TEST DATA AS OF: APRIL 10, 1951

Figure A-94. Long Range Cruising Tabulation, 2 Engine
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#Paragraphs A-125 to A-127

A-125. EMERGENCY CLIMB.

A-126. Rates of climb are presented at various weights
and sea level pressure altitude standard day for two,
ree and four engine operation in figures A-98 through
== A -100 using 3250 BHP on each operating engine and in

iFigures A-101 through A-103 using normal rated power.
¢ Various configurations of the standard airplane, upon
Wwhich corresponding curves are based, are itemized
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on figure A-100 for the 3250 BHP operation, and on
figure A-103 for the normal rated power operation.

A-127. When flying with one or more engines inoper-
ative, it is always best to maintain zero yaw if possible.
The airplane drag is considerably less with the rudder
deflected to hold zero yaw than it is if the whole ajr-
plane is allowed to yaw by reducing rudder deflection
or leaving it in neutral.

022309
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CIRCLED NUMBERS DENOTE CONFIGURATION ON 2 ENG CHARTS
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DATA BASED ON: FLIGHT TEST DATA AS OF: APRIL 10, 1951
Figure A-99. 3 Engine Rate of Climb Vs. Airspeed, 3250 BHP 022311
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DATA AS OF: APRIL 10, 1951

‘NIW ¥d3d 14—dWITD 4O 31Vd

FLIGHT TEST

DATA BASED ON:

022312

Figure A-100. 2 Engine Rate of Climb Vs. Airspeed, 3250 BHP
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NOTE: CIRCLED NUMBERS DENOTE CONFIGURATION ON 2 ENG CHARTS
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. DATA BASED ON: FLIGHT TEST DATA AS OF: APRIL 10, 1951
Figure A-102. 3 Engine Rate of Climb Vs. Airspeed, Normal Rated Power 022314
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APRIL 10, 1951

DATA AS OF:

"NIW ¥3d 14—8WI1D 40 3lvd

FLIGHT TEST

DATA BASED ON:

022315

2 Engine Rate of Climb Vs. Airspeed, Normal Rated Power

Figure A-103.
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