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INTRODUCTION

This handbook contains information which you,
as pilot or crew member, should know for safe
and efficient operation of your airplane. The
technical knowledge of Air Force personnel is
combined with the engineering knowledge of
those who designed and built the airplane to
give you the necessary information in a single
rackage, Read this handbook from cover to
-cover, for it contains a description of the
airplane, specific operating instructions, and
airplane characteristics under all conditions
of flight. Illustrations are included, as a
supplement to the text, to help you understand
and retain the facts. READ the text and KNOW

your airplane.
SECTION I, DESCRIPTION.

This section describes the airplane, its
equipment, systems, and controls which are
essential to flight and which will be needed
for one complete noncombat mission in good
weather at medium altitude. A1l emergency
equipment (which_ is not part of the operational
equipment) and all miscellaneous equipment 1s
covered in this section.

SECTION II, NORMAL OPERATING INSTRUCTICNS.

This section contains the steps to be accom-
plished from the time the aircraft is approached
by the flight crew until it is left parked on
the ramp after accomplishing one complete
noncombat mission in good weather at medium °
altitude,

SECTION III, EMERGENCY OPERATING I NSTRUCTIONS.

This section describes the procedure to be
followed in meeting any emergency except

those in connection with the operational equip-
ment) that could reasonably be expected to be

.encounterede.

SECTION IV, OPERATIONAL EQUIPMENT o

This section includes the description, normal
operation, and emergency operation of all
equipment not directly contributing to flight
but which enables the adirplane to perform
certain specialized functions, This equipment
consists of oxygen systems, photographic equip-
ment, communication equipment, etce.

APPENDIX I, OPERATING DATA.

This section contains all operating data charts
necessary for preflight and in-f1light mission
planrning and includes explanatory text on the
use of the data presented,

APPENDIX II, SPECIAL DATA.

This section includes special data (in graph
form) that imposes restrictions on the angle
of yaw vs airspeed, altituds, and alternator
and starter-generator loads. .
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Section 1

Paragraphs 1-1 to 1-10

SECTION I
' DESCRIPTION
1-1. AIRPLANE. obtained from Air Materiel Command
- to exceed this weight.

1-2. GENERAL.

1-8. MAIN DIFFERENCES TABLE.
1-3. The Northrop IRB-L4L9A Flying Wing is a
six-engine, jet-propelled modification of the ITEMS OF .
Northrop {B-35 heavy bombardment airplane. DIFFERENCE YRB-49A YB-49
It is designed and equipped for high-speed, '
high-altitude, long-range photographic recon- Type Photographic re- Bombing
naissance operation. The control surfaces - connaissance
split rudders, trim flaps, elevons (combined ) :
elevators and ailleron), and landing flaps - Engines Six J35-A-19°'s; Eight J35-A-5's;
are all incorporated in the trailing edge 'of . four internally all internally
the wing. Four vertical fins at the trailing mounted in wing, mounted in wing
edge, with dorsals extending forward along the two externally
the upper surface of the wing, provide direc- mounted in pods
tional flight stability. All operational
equipment is housed in the wing center section,  Crew.na- Rear portion has Rear portion
which is referred to as the crew nacelle. celle con- radome protru- streamlined
Four of the engines are mounted within the wing tour ding from bottom
and two of the engines are enclosed in pods
suspended from each side of the wing. The re- Crew Five: pilot, co- Six: pilot, co-
tractable landing gear comprises two main gear pilot, engineer, pilot, engineer,
units, each equipped with dual wheels and photo-navigator, radio operator,
brakes, and a nose gear with a single steerable radar-navigator navigator, bom-
wheel. Photographic control equipment, camera bardier
installations, and windows are provided for all
methods of aerial photography; provisions for Pilots? Tandem Side ~by-side
carrying and dropping photoflash bombs are in- seats
stalled in the photoflash bomb bay.

. Bomb bays One Six
l-L. AIRPLANE DIMENSIONS. .
: . Fuel tanks Twelve Eight

1-5., Overall dimensions of the airplane are . -
as follows: Fuel 15,231 U.S. 14,542 U.S.

capacity gallons gallons

Span..........--........-........ 172 feet
L]

Length..._....o-oo--oo-'°ntccncacn 53 fﬁet

Height (ground to top of fins)... 15 fest ‘

1-6. AIRPLANE WEIGHTS.

1-7. Design and maximum allowable weights of
the airplane are as follows:

Weight empty..ssesecsceeess 84,000 pounds

- Maximum allowable
landing weighteessconaess 150,000 pounds

Maximum allowable gross
Vﬁight......-----........ léS,OOO_poUndS

Design gross weight........ 206,000 pounds
NOTE '
The maximum allowable gross weight
limitation is imposed because the

airplane has not been static test-
ed. Specific authorization must be

RESTRICTED

*Gasoline; see fuel load restrictions for JP-3.
and JP-1 fuels, paragraph l-itk. ;
1-9. CREW.NACELLE.

1-10. The crew nacelle, which forms the wing
root and is an integral part of the wing, is
divided into three compartments which are re-
ferred to as the forward crew nacelle section,
the center crew nacelle section, and the aft
crew nacelle section. Stations for all regu-
lar crew members are in the forward crew na-
celle section, which has a transparent enclo-
sure over the pilots'! stations and a transparent
astrodome over the mnavigator's station. The
main entrance hatch is located in the bottom of
the center crew nacelle section, which also con-
tains mounting provisions and windows for five
cameras and storage tanks for the oxygen sys-
tem. A radome is installed along the bottom of
the aft crew nacelle section and the fairing

-

" covering the radome extends to the aft end of

the crew nacelle, Four camera stations are
provided in the aft crew nacelle section and
the, openings for the cameras are located in the
fairing behind the radome. Electrically-

1
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Figure 1-2 (Sheet 1 of 2 sheepa). General Arrangement
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EMERGENCY ELEVON AND TRIM FLAP HYDRAULIC RESERVOIR FILLER

FUEL FILLER
, ENGINE OIL FILLER
’ - _ MAIN LANDING GEAR BUNGEE AIR BOTTLE
PORTABLE OXYGEN CYLINDERS
. ENTRANCE LADDER
. OXYGEN FILLER
. ENTRANCE HATCH
. LAVATORY
10. STOWED COVERS AND LOOSE EQUIPMENT
i1. AIRPLANE EXTERNAL AC AND DC POWER RECEPTACLES
12. ENGINE STARTING EXTERNAL pDC POWER RECEPTACLE
13. POWER SURFACE CONTROL HYDRAULIC RESERVOIR FILLERS
|4  ENCLOSURE ESCAPE PANEL RELEASE AIR B8OTTLE
{%. RADIO OPERATOR'S STATION
16. BEVERAGE JUGS
{7. BATTERY (IN NOSE GEAR WELL) .
18. NOSE LANOING GEAR DOORS BUNGEE AIR BOTTLES
: 19. COPILOT'S STATION
2 20. NOSE LANDING GEAR BUNGEE
21 . EMERGENCY BRAKE AIR BOTTLE
22.PILOT'S STATION
23 GROUND CREW .INTERPHONE JACKS
24 BRAKES AND STEERING ACCUMULATOR AND AR PRESSURE GAGE
2% PHOTO-NAVIGATOR'S 'STATION
26 . RADAR - NAVIGATOR'S STATION
27. FLIGHT ENGINEER'S STATION
28 . BRAKES AND STEERING HYDRAULIC RESERVOIR FILLER
29. ALTERNATOR OIL FILLER (BOTH PODS)

wp -

O ®~N O

YIe494 10324

Figure 1-2 (Sheet 2 of 2 sheets). ‘General Arrangement
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ction 1 :
sragraphs 1-10 to 1-29

-arated sliding doors cover the camera win-

< in the center crew nacelle section and

"aft crew nacelle section when cameras are
¢ in use. For high altitude operation, pres-=
arization of the entire crew nacelle is pro-
ided, and crew memobers may move throughout
he three nacelle compar tments during flight.
late glass 1s installed in all camera windows
d in the pilot's windshield center panel;
minated glass is installed in the photo-
avigator's window in the leading edge; all
ther windows in the crew nacelle are made of
ransparent plastic material. In addition to

he entrance hateh, three emergency escape
The

atches are provided inn the crew nacelle.
i Jots! enclosure is

verhead panel of the pi
lectisonable for emergency escape.

MOVEMENT OF FLIGHT PERSONNEL.

flight personnel is unre-
ample space for free
acelle and all three
nacelle are pressur-

~11.

-12. Movement of
stricted, as there is

novement in the crew 1
~ompartments of the crew

ized.

1-13. ENGINES.

1-14. GENERAL.

i-15. 'The airplane is powered by six JBS—A-19

turbo-jet engines which produce a total thrust

of 29,L00 pounds at rake-off rpm. The engines
are identified as: nL.H. POD," "No. 1," and
nko. 2" in the left wing; and "No. 3," "No.
L," and "R.H. pPOD" in the right wing. .

ENGINE INDUCTION AND COOLING AIR SYS-
EMS. N -

ENGINE INDUCTION AIR SYSTEMS. Induction
i ompressors is admitted

in the leading edge of the

ding edge of each external en-

gine pod. There are no controls for the in-

duczion air systems.

1-18. ENGINE COMPARTMENT COOLING AIR SYSTEM.
The primary purpose of admitting cooling air
into the internal engine compartments is to .
provide cooling of the airplane structure sur-
rounding the engines. In flight, air from the
leading edge intake openings 1is directed
through the internal engine compartments for
such structural cooling- Ground cooling of
the internal engine compartments is accom-
plished by allowing air to enter the compart-
ments through hinged doors in the wing upper
surface. These doors are normally open_when
+he airplane-is not in flight but are closed
by difﬁerential alr pressure when the airplane
reaches flying speed- Ground cooling of the
pod erngines is limited to the cooling effect
of the air drawn int® the pods for engine in-
duction. There are No controls for the engine

compartment cooling air systems.

L16.

1-19. ENGINE OIL SYSTEMS.. g ‘

1-20. Each engine 1is lubricated by a self-
contained oil system. A 14.7-gallon oil tank
is attached to the toP of each englne accessory
. gsecsion. Specification AN=0=9 (MIL-0-6081),
" Grade 1010, oil 1is used. There are no controls

for the oii systemS.
1-21. ENGINE STARTERS.
CL
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1-22. The engines are equipped with direct—
cranking starter-generators which are supplied
with electrical power for starting by the two
(left-hand and right-hand) 28-volt dc engine
starting external power circuits. The starters
can be operar.ed only by means of external power.

1-23. ENGINE IGNITION SYSTEMS.

1-24. The jndividual engine ignition systems
operate on 120-volt ac _power, which is supplied
by the airplane's ac electrical system in
flight and by an external ac power source, con-
nected to the airplane, for ground starting -

1-25. ENGINE FUEL REGULATORS.
1-26. Each engine is equipged with a fuel
regulator which automatically controls the

quantity, mixture, and pressure of the fuel
flow neceasary to maintain the engine power,
output as set by the throttle levers at the
pilots' and engineer's stations. ’

ENGINE CONTROLS.

STARTING AND IGNITION SWITCHES. Two
starting and ignition switches (17 and 18,
figure, j-L) for each engine are located on the
engineer's switch panel. The switches are ar-
ranged in two norizontal rows; those in the
upper row have wAIR START" and "STARTER TEST"
ositions and those in the lower row have "NOR-
MAL START™ and "EMER. STOP" positions. The
switches are spring-loaded to neutral positions.
When power is on the airplane's ac electrical
system, moving one of the upper switches €O

jts MAIR START" position, and immediately Te-
leasing it, provides the corresponding engine
with ignition for L5 seconds, at the end of
which time the ignition 1is automatically cut
off. The "AIR START" positions are used for
starting windmilling engines in flight and for
ground testing the ignition systems separately
from the starters. The "STARTER TEST" posi-~
tions of the upper switches are used for ground
testing the operation of the starters without
energizing the ignition systems. When one of
the lower switches is placed in "NORMAL START"
position (with external ac and dc power con-
nected to the airplane), voth the starter and
the ignition system of the corresponding engine
are supplied with current sufficient to start
the engine. Once a switch has been moved to
the "NORMAL START" position, current flows to
the starter and the ignition systea until the
engine starts and/or reaches a certain speed.
After the engine starts, current to the starter
and ignition system is automatically cut off.
If it is necessary to stop the starting pro-
cedure before the engine has started, tripping
the lowelr switch to the nEMER . STOP" position
breaks the electrical circuits, discontinuing
current to the starcer and the ignition system.
Push-button type circuit breakers (1 and 2,
figure 1-4) at the top of the engineer's switch
panel protect the starter and ignition control

circuits.

1-29. THROTTLE LEVERS. Cable systems connect
the fuel regulators on the engines to the
throttle levers jocated at the engineer's,
pilot's, and copilot's statlons; and power set-
tings of the fuel regulators are determined by
the positions of the throttle levers. Each

1-27.
1-28.

* pilot 1is furnished with two overhead throttle

jevers (3, figure 1-22, and 2, figure 1-26),
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A C ELECTRICAL CONTROL PANEL 7

CENTER INSTRUMENT PANEL

MASTER THROTTLE LEVER RIGHT-HAND
WING ENGINES

2.

3. DC ELECTRICAL CONTROL PANEL 8 FIRE EXTINGUISHER SYSTEM CONTROL

4. SWITCH PANEL - PANEL |

5. MASTER THROTTLE LEVER, LEFT- = @ HYDRAULIC PRESSURE GAGE PANEL
"HAND WING ENGINES ' 10. OXYGEN GAGES |

6. INDIVIDUAL THROTTLE LEVERS [, FUEL SYSTEM CONTROL PANEL “eesss sooss

Figure 1-3. Engineer’'s Station
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Section I
Paragraphs 1-29 to 1-32

each corntrolling three engines on one side of
~he airplane. These levers are interconnected
lith two master throttle levers (5 and 7,
figure 1-3) at the engineer's station. Six
throttle levers (6, figure 1-3) for the indi-
vidual engines are also provided at the en-
gineer's station. These individual throttle
Jevers must be moved individually from the
nCLOSE™ positions teo rhe idle detents on the
quadrants. When the individual throttle levers
are beyord the idle detents toward the "OPEN"
pcsitions, they are engaged by friction drives
ccnrected to the engineer's master throttle
levers. Movement of engineer’s master throttle
levers provides synchronous throttle control at
engine speeds greater than idling. The engin-
eer can adjust individual engine throttle set-
tings by exerting side pressure on the indivi-
dual throttle lever toward the middle of the
throttle lever bank (releasing the friction
drive) while adjusting the lever setting. When
side pressure on the individual throttle lever
is released, the friction drive is engaged and
any movement of the master throttle levers
moves all throttle levers together, although
the individual throttle lever settings may
differ. When the pilots’ throttle levers are

. pressure-transmitters
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against the aft stops, the engines continue
to idle. To stop an engine it 1s necessary
for the erngineer to press the correspond ing
throttle lever toward the middle of the throt-
tle lever bank and move the lever past the
jdle detent on the quadrant to the "CLOSE™

position.

1-30. ENGINE INDICATORS. .
1-31. OIL PRESSURE GAGES. Six oil pressure
gages (13, figure 1-5), on the engineer's

center instrument panel, are actuated by elec-
tric pressure-transmitters installed at the

engines. Operation of the oil pressure gages
electrical circuit is controlled by a circuit
breaker switch (9, figure 1-4) on the engineer's
switch panel.

1-32. FUEL PRESSURE GAGES. Six fuel pressure
gages (12, figure 1-5), on the engineer's cen-
ter instrument panel, are actuated by electric
installed at the engines.

Operation of the fuel pressure gages electrical
circuit is controlled by a circuit breaker

 ~switch (10, figure 1-4) on the engineer’s

switch panel. -

1. Ignition Control Circuit Breakers (2} 17. Air Start-Starter Test Switches (8)
5. Starter Control Circuit Breakers (2} 18. WNormal Start-Emergency Stop
. Switches (6]
j. Free Air Temperature Circuit Breaker
Switch 19. Engine Overheat Circuits Test
Switches (2) ;
L. Cockpit Lights Circuit Breaker .
Switches (2) 20. Cabin Air Temperature Rheostat
5. Auxiliary Fuel Control Circuit 21. Cabin Air Selector Switch
Breaker Switches (2)
22. Flight Control Force Scoop Heater
6. Main Tank Fill Valves Circuit © Switch
Breaker Switches (2) .
: 23. Cabin Temperature Selector Switch
7. Fuel Crossfeed Circuit Breaker .
Switch 2L . ' Battery Switch
8. Cabin Air Control Circuit Breaker . 25. Cabin Air Emergency Shut-0ff Switches
Switch . '
: . 26. Altitude Warning Circuit Breaker
9. 0il Pressure Indicators Circuit Switch
Breaker Switch . .
: 27. Ground Crew Interphone Switch
10. Fuel Pressure Indicators Circuit
Breaker Switch : _ 28. Anti-Icing Systems Circuit Breaker
11. Fuel Flow Indicators Circuit Breaker 29, Engine Bay Overheat Syste\ms Circuit
©  Switch Breaker Switch .
. 0. Fire Extinguisher System Circuit
12. Fuel Level Indicators Circuit Breaker 39 Breaker Sw:?.t.ch y
Switch
; - : 1. Emergency Brake and Steering Circuit
13. Battery Heater Circuit Breaker Switch 3 Breal%er guitch g b
1L. - Fire Detection Systems Circuic 32. Pitot Heaters Circuit Breaker Switch
Breaker Switches (2} . )
: . Shut-0ff V o
15. Anti-Icing Systems Overheat Warning 33 Ié‘:gi.Ch}:;t(z)f alves Circuit Breaker
Lights (8? .
- . ) « Fuel P Cont k
16. Anti-Icing Systems Switches (8) 34 Sﬁtch‘eu:p(z‘)m rol Circuit Breaker

Figure l-L (Sheet 1 of 2 sheets).
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Figure 1l-4 (Sheet 2 of 2 sheets). Engineer's Switch Panel
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STATIC PREéSURE_SELECTOR VALVE
AIRSPEED INDICATOR

ALTIMETER

CABIN ALTIMETER -

CABIN RATE OF CLIMB INDICATOR
ENGINE OVERHEAT WARNING LIGHTS .

13. OIL PRESSURE GAGES (6)

10

1.
12.

CABIN AIR TEMPERATURE GAGE
CLOCK |
FREE AIR TEMPERATURE GAGE
TACHOMETERS (6) '

EXHAUST TEMPERATURE GAGES (6)
FUEL PRESSURE GAGES (6)

TRisdA 10029

Figure 1-5. Englneer's Center Instrument Panel
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1-33.
temperature gages
gineer's center in
by thermocouples 1
engine tailpipes.

1-34.
in the airplane.

ment panel has tac
for all six engine
panel has tachomet
engines No. 1 and

TACHOMETERS

engines No, 2 and

EXHAUST TEMPERA

Iy

No.
No. 3.

installed at the engines.

1-35., FUEL SYSTEM.
1-36. GENERAL.
1-37.

The fuel system cons
tanks and six auxiliary tanks, a
in each wing, supply lines from the mai
and the manifold lines to the engines, supply
lines from the auxiliary tanks to the manifold
lines and from the manifold lines to the main
tanks, a cross-feed line between the two mani-

TURE GAGES.

There are ten tachometers
The engineer's center instru-
hometers (10, figure
s, the pilot's instrument
ers (21, figure 1-19) for

4, and the copilot's
panel has tachometers (é, figure 1-23) for
These indicators are
electrically-actuated by tachometer-generators .

ists of six main .
manifold line
n tanks

folds, and the necessary control valves,

booster pumps, and quantity gages.
The main tanks feed the engines either
manifold lines; fuel
fed to the
manifold

1-6.)

directly or through the
from the auxiliary tanks can be
engines through the main tanks or the
Fuel may be transferred from one main

lines.,
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Six exhaust
(11, figure 1-5), on the en-
strument panel, are actuated
ocated at points around the

1-5)

(See figure

Section I -
Paragraphs 1-3) to 1-40

tank to another through the manifolds and the
main tank £illing lines. The cross-feed line
passes through the crew nacelle; two cross-feed
shut-off valves are installed in the line, one
on ‘each side of the airplane outboard of the
crew nacelle, so that the section of the line
within the crew nacelle 1s normally not under
pressure. Overflow of the main tanks 1s pre-
vented by fuel level valves which automatically
close the main tank filling lines from the mani-
folds when the fuel in the main tanks reaches

a predetermined level. ‘The outboard main tanks,
Nos. 1 and 4, are each equipped with two single-
speed booster pumps; all other tanks are each
equipped with cne single-speed booster pump.
Each booster pump has an output capac i1ty ex-
ceeding the maximum fuel requirement of one
engine. All pumps are equipped with check
valves to prevent back flow of fuel into empty
tanks. ’

1-38. FUEL SPECIFICATIONS.

1-39. JP-3 fuel, Specification =F=58" (MIL-
F-5624), is normally used +n this airplane.
Gasoline, Specification (MIL-F-5572),
or JP-1 fuel, Specification ANF)Z (MIL-F-
5616), may be used as alternate fuels, but
their use requires that the throttle stops be
readjusted by the ground crew, Refer to para-
graph 1-4i for fuel load restrictions for dif-

" ferent types of fuel.

1-40., FUEL DATA TABLE.

AUX. TANK
NO. 8

AUX.TANK

NO. 10

AUX. TANK

AUX.TANK
NO. 11

AUX. TANK
NO. 9

AUX. TANK
NO.7

1. ENGINE SUPPLY LINE

2. MANIFOLD LINE

3. AUXILIARY FUEL LINE
4. CROSS—FEED VALVES

MAIN TANK MAIN TANK MAIN TANK
NO. & NO. 4 NO. 3
,

BooSTER pump O

AUXILIARY TANK @
SHUT — OFF VALVE

™

put

NO. 2

)

MAIN TANK
NO. |

®

MAIN TANK
NO. 5

WARNING SwiTcH &I vE
EMPTY) SHUT—-OFF VAL MANIFOLD
. TO ENGINE
. . SHUT-OFF VALVE
ENGINE -

MAIN TANK
FILLING VALVE

MAIN TANK & CHECK VALVE

“LEVEL VALVE .

YAB. 49 . 10080

SHUT—OFF VALVE

Figure 1-6.
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1-41. The following table *1ists the fuel quantity data for this airplane.

FUEL QUANTITY DATA
(all figures are in U.S. gallons)
No. Useable Expansion Trapped Fuel | Total
. of Fuel Space Level Flight Volume
- Tanks3 Tanks| (each) (each) (each) (each)
Main #1 & #4 2 | 17 39 3 1304
Main #2 1 1282 40 3 1325
Main #3 1 1397 L3 3 1443
Main #5 & £6 2 937.5 30 2.5 970
Auxiliary "1839* .167
7% #8 2 1756%# 246 4 2006
194, 2%%% ‘
Auxiliary 1100* 115 .
#9 & 710 2 1050%# 165 3 1218
1179%%* 36
Auxiliary.
11 & #12 2 . 937.5 30 2.5 970
14,831» 8L5
TOTALS 12 |14,565%% 1103 36 15,704
15,195%+* 473 :
s JP-3 Fuel
*» JP-1 Fuel
**% Gasoline

$S.— SELF SEALING
- @ - MARENG CELLS
(D - FILLING SEQUENCE

FILL TANKS IN SEQUENCE INDICATED

8Y NUMBERS IN

CIRCLES

YR8494 100LD

10

F{gure 1-7. Fueling Procedure
_ RESTRICTED '
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.42. FUEL LOADING.

1-43, DISTRIBUTION OF FUEL LOAD. {See figure
1-7.) The design of this airplane is such that
the center of gravity location, both longi-
tudinally and laterally, is eritically affected
by the distribution of the fuel load in the
tanks. In order to keep the center of gravity
as far forward as possible while the airplane
is on the ground, thus preventing inadvertent
upset, and to control the span-wise location
of the center of gravity, the following pro-
cedures are followed in fueling the airplane:

a. The tanks are filled in the sequence
shown in figure 1-7. If all tanks are not to
be filled, the same segquence i3 followed, skip-
ping the tanks that are to remain empty. (Tank
draining sequence, ©N the ground, is the re-
versas of that shown in figure 1-5.)

b. Tanks No, 7 and No. 8 are not filled to
more than one-half capacity unless the amount
over one-half capacity is also carried in
either auxiliary tanks No. 9 and No, 10 or
auxiliary tanks No. 11 and No. 12.

1-44., RESTRICTIONS ON FUEL LOAD. (See figure
1-7.) Tanks Nos. 1, 2, 3, and 4 which are
self-sealing, and tanks Nos, 5, é, 11, and 12
are designed for the heavier types of fuel
(JP-1 and JP-3)and can be filled to capacity
with any type fuel. Tanks Nos. 7, 8, 9, and
10, which are not self-sealing, are designed
“or gasoline weighing 6 pounds per U.S. gallon.
Jhen fuel other than gasoline is used, the
amount of fuel in tanks Nos. 7, 8, 9, and 10
shall be reduced so that the weight does not
exceed the value prevailing when the tanks are
full of gasoline. The maximum permissible
quantities of altermate fuel for these four
tanks are shown in paragraph 1-il.

1-45. FUEL SYSTEM CONTROLS.

1-46. FUEL SELECTOR SWITCHES, Fuel flow to
the engines is controlled by the operation of
six rotary-typs, five-paosition, fuel selector
switches (2, figure 1-8) on the engineer's
fuel system control panel. The fuel selector
switches control the engine shut-off valves,
fuel manifold valves, main tank outlet valves,
and the main tank booster pumps, as shown in
the following table:

Section I .
Paragraphs 1-42 to 1-51

The elactrical circuits for operation of the
fuel booster pumps and shut-off valves are
controlled by circuit breaker awitches (34 and
33, figure 1-4) on the engineer's switch panel.

1-47. FILL-TANK SWITCHES.. Six fill-tank
switches (3, figure 1-8) are located on the
engineer's fuel system control panel. When
one of the fill-tank switches 1s placed in the
®ON® position, the fill valve at that main tank
is opened, allowing fuel to flow from the mani-
fold into the main tank. When the switches are
in the ™OFF* positions, the main tank f1ill
valves are closed. The electrical cixrcuits
for operation of the main tank fill valves are
controlled by circult breaker switches (6
figure 1-4) on the engineer's switch panci.

1-48. AUXILIARY-TO-MANIFOLD SWITCHES < 3ix

-auxiliary-to-manifold switches (4, figure 1-8)

on the engineer's fuel system control panel
control the flow of fuel from the auxiliary.
tanks to the fuel manifolds., V¥hen one of these
switches is placed in the ™ON¥ position, the
corresponding auxiliary-to-manifold valve is
opened and the tank booster pump is energized.
With the switches in the ®OFF" positions, the
auxiliary-to-manifold valves ars clo=ed and
the auxiliary tank booster pumps are inoper-
ative. The electrical circuits for operation
of the auxilisry-to-manifold valves and auxi-
liary tank booster pumps are controlled Dby
circuit breaker switches (5 and 34, figure
1-4) on the engineer?s switch panel. -

1-L9. CROSS-FEED SWITCH. When the cross-feed
switch (7, figure 1-8), on the engineerts fuel’
system control panel, is in the "OFF™ position,
both of the cross-feed shut-off valves, outboard
of the crew nacelle in each wing, are closed.
When the switch is placed 1in the *ON™ position,
both cross-feed valves are opened and the two
manifold lines ars connected through the cross-
feed line. The electrical circuit for operation
of the cross-feed valves is controlled by a cir-
cuit breaker switch (7, figure 1-4) on the en-
gineerts switch panel. ’ :

1-50, FUEL SYSTEM INDICATORS,

Six dual-type fuel

1-51, FUEL LEVEL GAGES.
on the engineer?'s

level gages (6, figure 1-8)

" fuel system control panel reglster the fuel

quantities in the main and auxiliary fuel tanss.

FUEL SELECTOR SWITCH FUNCTIONS
Fuel Selector Engine Shut- Manifold | Main Tank Main Tank
Switeh Position Off Valve Valve Valve Booster Pump
"QFF" Closed Closed Closed orf

“NORMAL TANK :

TO ENG." - Open Closed Open On
nTANK TO MAN. : '

& ENG.™ . Open Open Open On
WTANK TO MAN." Closed Open " Open On
"MAN. TO ENG." Open Open Closed orr

RESTRICTED : 11
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?
They are calibrated in U.S. gallons.

L52, AUXILIARY TANK EMPTY WARNING LIGHTS.

A pressure switch is 4nstalled in the fuel
supply line from each auxiliary tank., When
an auxiliary-to—manifold switch is "ON™ and
the tank becomes empty, absence of fuel pres-
sure in the line causes the pressure switch
5 close, lighting the auxiliary tank empty
sarning light (5, figure 1-8) on the fuel sys-
tem control panel as an indication to the en-
gineer that the auxiliary-to-manifold switch
should be turned "OFF™ and fuel selection
changed as necessarye.

1-53. FUEL COUNTER INDICATORS. ' Six subtrac-

RESTRICTED
AN 01-15EBB-1

tive-type fuel counter indicators (1, figure
1-8), one for each engine, are provided on the
fuel system control panel. The counters are
electrically-actuated by the operation of flow-
meters at the engines, Each counter indicates,
subtractively, the rate of fuel consumption of
the related engine, Maximum setting for each
counter is 999. The electrical cirenit for the
fusl counter indicators is controlled by a cir-
cuit breaker switch (11, figure 1-k) on the
engineerts switch panel.

1'51‘-0
1‘550

ELECTRICAL SYSTEMS,

GENERAL.

yasish. 10025 S

| FUEL COUNTER INDICATORS (6)
FUEL SELECTOR SWITCHES (6)

2
3. FILL TANK SWITCHES (6)
4. AUXILIARY TO MANIFOLD SWITCHES(G)

-

6. FUEL LEVEL GAGES

5. AUXILIARY TANK EMPTY WARNING
" LIGHTS (8) '

7. GROSSFEED SWITGH (1)

Figure 1-8,

Fuel System Control Panel
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1-56. The airplane utilizes both alternating
and direct current. Engine-driven alternators
and generators provide the ac and dc power

when the engines are operating. External power
receptacles and circuits are provided for en-
gine starting and for ground operation of the
ac and dc systems when the engines are not
running. . .

1-57. EXTERNAL POWER SISTEMS,

1-58. There are four extermal power systemsS:
a 28-volt, dc system to operate the external
ac-power relay controls; a 208-volt, 3-phase,
LOO-cycle, ac system for the airplane's ac
power; and two separate 28-volt dc engine-
starting systems, one for the engines in the
left-hand wing, and one for the engines in the
right-hand wing. i

1-59. AIRPLANE EXTERNAL DC POWER SYSTEM.

1-60. An airplane external dc power receptacle
(11, figure 1-2) for connecting an external
power source to the airplane's 28-volt dc sys-
tem is located under a hinged cover in the
lower surface of the left wing, just aft of

the photoflash bomb bay. It is necessary to
have external dc¢ power plugged into this re-
ceptacle before external ac power can be sup-
plied to the airplane's equipment.

1-61. AIRPLANE EXTERNAL AC POWER SYSTEM.

1-62. An airplane external ac power receptacle
(11, figure 1-2) for connecting an external
power source to the airplane's 208-volt ac
system is located beside the airplane external
dc power receptacle under the hinged cover in
the lower surface of the left wing. After ex-
ternal ac power has been plugged into the air-
plane external ac power receptacle, the voltage,
frequency, and phase sequence of the power must
be checked by means of test switches and indi-
cators on the engineer's ac electrical control
panel. If the voltage, frequency, and phase
sequence of the external ac power are correct,
the external ac power circuit is then connected
to the airplane's ac system by the operation of
an external ac power breaker switch on the en-
gineer's ac electrical control panel, +External
dc power must be connected to the airplane be-
fore the external ac circuit can be connected
to the airplane's ac system.

1-63., EXTERNAL AC POWER VOLTAGE AND FREQUENCY
TEST SWITCHES. The external ac power voltage
and frequency test switches (1, figure 1-9),
connected by a bar, are spring-loaded to a
neutral position. When the switches are held
to the "TEST" position, with the voltage-
frequency selector switch (7, figure 1-9) in
the “EXTERNAL POWER ON™ position, the voltage
and frequency of the external ac power are in-
dicated on the ac voltmeter (17, figure 1-9)
and the ac cycles indicator (16, figure 1-9)
on the engineert's ac electrical control panel.

1-64, EXTERNAL AC POWER- PHASE SEQUENCE INDI-
CATION, When external ac power is plugged in,
the phase sequence indicator (li, figure 1-9)
on the ac electrical control panel must be '
checked to determine that the external power
has the correct phase sequence before tge power
is connected into the airplanets system. If
the phase sequence is correct, the light marked

Section FE
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n]1.2-3 CORRECT" on the phase sequence indicator
jlluminates. If the phase sequence is incor-
rect, the light marked "3-2-1 REVERSED" on the
phase sequence indicator illuminates, and the
ground crew must be notified to check and cor-
rect the wiring at the external power source.

1-65., EXTERNAL AC POWER BREAKER SWITCH AND
INDICATOR LIGHT. An external ac power breaker
switch (3, figure 1-9), on the ac electrical
control panel, controls the dc-operated exter-
nal ac power connection. Tripping this switch
to the "CLOSE"™ position, with external dc power
on the airplane, closes the relay which com-
pletes the external ac power circuit to an ac
bus in the crew nacelle, When the circuit is
closed, the external power on indicator light
(L, figure 1-9) on the panel lights. Moving
the breaker switch to the M™OPEN® position opens
the circuit, and the light goes out.

1-66. ENGINE STARTING EXTERNAL DC POWER
SYSTEMS.

1-67. Two separate external dc power systems
are provided as the only means of operating
the engine starters., Two external power re-
ceptacles (12, figure 1-2) on each side of the
airplane, located Just inboard of the pod en-

 glnes and forward of the internal engines, are

provided for connecting an external dec power
source to the engine starting circuits, Each
pair of receptacles 1s bussed to ether., When
starting the engines, a Type C-10 power unit
and two 12-volt, jet-type batteries must be
plugged into the engine-starting circuit on
each side of the airplane. The batteries must
be connected together in series and in parallel
with the two motor—generators contained in the
Type C-16 unit. The two power cables from the
unit must be plugged into the two receptacles
on either side of the airplane.

1-68. ALTERNATING CURRENT POWER SYSTEM.

1-69. Each external pod engine drives a 40-
KVA, 208-volt, 3-phase, 4OO-cycle alternator
through a constant-—speed .drive assembly. Al-
ternator No. 1 is driven by the left-hand pod
engine, No, 2 by the right-hand pod engine.
Each alternator feeds current into a separate
bus in the crew nacellas. Power is distributed
from the busses to sectlonalizing panels
throughout the airplane, and take-offs from
these panels supply the various motors and
actuators with ac power. Alternating current
is also routed from one bus to a transformer
panel, whers it i3 stepped down to oOperate

such equipment as the gyro compass and the

suit heaters, A bus-tle is provided to con-
nect the two busses together for parallel
operation of the alternators or for operation
of all ac equipment from oOns alternator. A
single panel (see figure 1-9) at the engineer's
station incorporates all of the controls for-
the ac system. AC circuits are protected from
overloads by limiter-type fuses, The limiter-
type fuse permits temporary overloads in a cir-
cuit without blowing out. The time required
for a limiter to blow out is inversely pro-
portional to the amount Of the overload. The

&~

" locations of limiters that are accessible in-

flight are shoom in figure 1-10, Spare limi-
tars ars carried in a stowage bag located in
the aft crew nacelle section.
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|. EXTERNAL A C POWER VOLTAGE AND 9. ALTERNATOR VOLTS CONTROL SWITCH

FREQUENCY TEST SWITCHES _
2 ALTERNATOR CYCLES CONTROL RHEOSTAT 10. KILOWATTS-KILOVARS INDICATOR

3. EXTER&AL A C POWER BREAKER SWITCH 11. ALTERNATOR SWITCH INDICATOR LIGHT

4 EXTERNAL POWER-ON INDICATOR LIGHT 2. ALTERNATOR BREAKER SWITCH

5 BUS TIE BREAKER SWITCH 3. KILOWATTS - KILOVARS SELECTOR SWITCHES
6. BUS TIE INDICATOR LIGHT 4. PHASE SEQUENCE INDICATOR

7. VOLTAGE- FREQUENCY SELECTOR SWITCH 15. ALTERNATOR SYNCHRONIZING LIGHTS

8. EXCITER CONTrOL RELAY SWITCH 16. A C CYCLES INDICATOR

17. A C VOLTMETER

TAg4pA 10027

Figure 1-9, AC Electrical Control Panel
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1-70. AC POWER SYSTEM CONTROLS.

1-71. ALTERNATOR BREAKER SWITCHES AND INDI-
CATOR LIGHTS. There are two alternator breaker
switches (12, figure 1-9), one for each alter-
nator. Moving one of these switches to the
"CLOSE" or "OPEN™ position connects or breaks
the corresponding alternator circuit to its
bus. An alternator switch indicator light

(11, figure 1-9) for each alternmator illumi-
nates when the circuit from the altermator to

the bus is closed.

1-72. VOLTAGE-FREQUENCY SELECTOR SWITCH. The
voltage-frequency selector switch {7, figure
1-9) is used to select individual alternators
or the bus of both so that their individual or
combined outputs may be read on the ac volt-
meser and cycles indicator.

1-73., ALTERNATOR EXCITER CONTROL RELAY
SWITCHES., The power output of an alternator
is dependent upon its field being excited by
direct current which is supplied by a dc gener-
ator built into the alternator, The exciter
current for each alternator is turned on and
off by the corresponding exciter control relay
switch (8, figure 1-9); tripping a switch to
one position or the other closes or opens the
circuit to contral the flow of exciter current
to the alternator.

1-74. ALTERNATOR CYCLES CONTRCL RHEOSTATS.
Each of the two cycles control rheostats (2,
figure 1-9) controls the governor circuit that

Section I
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maintains the corresponding alternator at a
constant speed, as selected. The speed, and
consequently the cycles {frequency), of each
alternator is regulated by adjustment of the
corresponding rheostat.

1-75. ALTERNATOR VOLTS CONTROL RHEOSTATS.
The alternator volts control rheostats (9,
figure 1-9) provide means -of adjusting the
voltages of the alternators by regulating the
exciter field currents.

1-76. KILOWATTS-KILOVARS SELECTOR SWITCHES.
The kilowatts-kilovars selector switches (13,
figure 1-9), connected by a bar, are wused dur-
ing the alternator paralleling proceddre sc
that the alternator loads may be determined,
as indicated on the kilowatts-kilovars indi-

cators.

1-77. BUS TIE BREAKER SWITCH AND INDICATOR
LIGHT. The bus tie breaker switch {5, figure
1-9) is operated to connect the busses of both
alternators for parallel operation or for oper-
ation of all ac equipment from cne alternator,
The bus tie indicator light (6, figure 1-9)
illuminates when the bus tie breaker switch is
closed.
1-78. AC POWER SYSTEM INDICATORS.

1-79. AC VOLTMETER. A single ac voltmeter
{17, figure 1-9) shows the voltage of the indi-
vidual or combined alternator currents, as de-
termined by the setting of the voltage-irequency

PANEL

CIRCUIT

A C SECTIONALIZING LIMITER PANEL

HYDRAULIC PUMP -BRAKE AND STEERING

WINDSHIELD WIPER

I

2. DC DISTRIBUTION LIMITER PANEL

3. EXTERNAL POWER LIMITER PANEL EXTER’NAL POWER

4, TRANSFORMER AND [20-V. CIRCUIT TURN AND FLIGHT INDICATORS
LIMITER PANEL PITOT AND BELLOWS SCOOP HEATERS

RADIO COMPASS
5. AFT CREW NACELLE LIMITER PANEL AFT CREW NACELLE
6. AC OISTRIBUTION LIMITER PANELS A C DISTRIBUTION

7. NOSE GEAR LIMITER PANEL

NOSE GEAR DOOR MOTOR

NOSE GEAR ACTUATOR MOTOR

8. LANDING FLAP RELAY LIMITER PANEL

LANDING FLAP MOTORS

HEATED FLYING SUITS

YR48 150"

Figure 1-10. Locations of Electrical Limiters
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selector switch, This voltmeter also shows

. the voltage of the external ac power supply

" when the external power voltage and frequency
test switches are moved to the "TEST" position.

1-80, AC, CYCLES INDICATOR., One cycles indi-
cavor (16, figure 1-G) is provided for use
with both alternators. When the voltage-fre-
quency seliector awitch is turned to either of
the individual al-ermnator positions or to the
combined bus positiorn, the cycles of the indi-
vidual or combined a&lternator output may be
read on the indicator. The indizator also
registers the cycles of the external power sup-
siv when the external power voltage and fre-
uency test switches are placed in the "TEST"
° .

sition.

.-81. ALTERNATOR SYNCHRONIZING LIGHTS, Two
ilternator synchronizing lights (15, figure
1-6) are provided to indicate unsynchronized
operation of the alternators during the paral-
leling procedure, when the lights are on, the
voltages of the two alternators are unequalj;
when they are flickering, the cycles are not
the same. When the voltages and cycles of both
alternators are the same, the lights are off.

1.82. KILOWATTS-KILOVARS INDICATORS. One
kilowatts-kilovars indicator (10, figure 1-9)
is provided for each alternator to show the
amount of power being used. The desired power
reading may be selected by operation of the
kilowatts-kilovars selector switches. A kilo-
watss reading indicates the useful load output
of an alternator; a kilovars reading indicates
the reactive component of the alternator,

]
3

3,

1-83. DIRECT CURRENT POWER SYSTEM.

1-84. Direct current power is supplied by six
engine-driven, 28-volt, 400-ampere starter-
generators and one 24-volt, 35-ampere~hour
battery. Each generator circuit has an over-
voltage and undervoltage cut-out to preveni the
generator becoming overloaded when it is being
wperated in parallel. The airplane battery,
‘ocated in the nose wheel well, is not intended
for continuous use in the operation of dc equip-
ment, Whenever possible, an external dc pqwer
source shall be used for operation of dc equip-
ment when the engines are not operating. For
normal operation, the battery is connected into
ihe dc power system SO that the generators main-
tain she battery charge. An ac-operated heater
is provided for the battery. Direct current
circuits are protected by circuit breakers and
limiters. Limiters that are accessible in
flignt are shown in figure 1-10., Spare limiters
are carried in a stowage bag located in the aft

crew nacelle section.
1-85, DC POWER SYSTEM CONTROLS.

1-86. With the exception of the battery switch’
and the battery heater switch, the dc¢ power
system controls are all located on the dc elec-
trical control panel (3, figure 1-3, and figure
1-11) above the engineer's switch panel.

1-87. GENERATOR CONTROL SWITCHES. A three-
position generator control switch is provided
for each generator. The switches have "ON,™
nUFF,® and "RESET" positions, The "RESET"

position is used to reset the cut-out should

an overvoltage or undervoltage condition cut

" a generator out of the system.

'1-90.
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"OVERVOLTAGE WARNING LIGHTS (6)
GENERATOR AMMETERS (6)

VOLTAGE REGULATOR RHEOQOSTATS (8)
GENERATOR CONTROL SWITCHES (6)
OVERVOLTAGE TEST LIGHT CIRCUIT BREAKER
GENERATOR VOLTAGE SELECTOR SWITCH
VOLTMETER

NO o s -

Figure 1-11. DC Electrical Control Panel

The voltage of
a generator that has been cut out must be cor-
rected by adjusting the corresponding voltage
regulator rheostat before the generator <an be
reset to stay on the line.

1-88. GENERATOR VOLTAGE REGULATOR RHEOSTATS.

A generator voltage regulator rheostat (3,
figure 1-11) is provided for adjusting the
voltage of each starter-generator. The rheo-
stats are located under the hinged, transparent
cover on the dc electrical control panel.

1-89. GENERATOR VOLTAGE SELECTOR: SWITCH. A
multiple-position generator voltage selector
switch (6, figure 1-11) provides means of taking
individual generator or bus voltage readings on
the single voltmeter.

BATTERY SWITCH. The battery switch (24,
figure 1-4), with "ON™ and mOFF" positions, is
located at the bottom of the engineer's switch
panel. A guard protects the switch from being
inadvertently turned on or off,

1-91. BATTERY HEATER SWITCH. A two-position,
battery heater circuit breaker switch (13,
figure 1-4), located on the engineer's switch
panel, controls the flow of alternating current
to the battery heater.

1-92. DC POWER SYSTEM INDICATORS.
CENERATOR AMMETERS. One ammeter (2,

generator indicates what
the

1-93.
figure 1-11) for each
percent of the rated load capacity of
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generator is belng drawn from the generator.
The ammeters are located at the top of the dc
electrical control panel.

1-94.  DC VOLTMETER. A voltmeter (7, figure
1-11) at the bottom of the dc electrical con-
trol panel indicates the voltage of the gener-
ator selected by the voltage selector switch.

1-95. GENERATCR OVERVOLTAGE WARNING LIGHTS
AND CIRCUIT BREAKER. A red overvoltage warning
light (1, figure 1-11) for each generator, at
the top of the dc control panel, lights when

a generator is cut out of the system because
of overvoltage. A circuit breaker (5, figure
1-11) protecting the warning lights circuit is
installed in the lower right-hand corner of the
dc electrical control panel.

1-96, HYDRAULIC SYSTEMS.
1-97. GENERAL.
1-98. The airplane 1s equipped with two sepa-

rate and independent normal hydraulic systems,
the power surface control system and the brakes
and steering system. In addition, two emer-
gency elevon and trim flap systems, left-hand
and right-hand, are provided. :

1-99.

1-100. The power surface control system com-
prises four sub-systems, two on each side of
the airplane. Each of the four independent
sub-systems has its own hydraulic fluid reser-
voir and receives its pressure from two hydrau-
lic pumps driven by the corresponding internal

POWER SURFACE CO&THOL HYDRAULIC SYSTEMS.

« LB =

i. HYDRAU_IC BRAKE MANUAL
OVERRIDE SWITCH
2.NOSE GEAR STEERING SYSTEM
PRESSURE GAGE ,
3. POWER SURFACE CONTROL
SYSTEM PRESSURE GAGES (8)
4. INTERPHONE CONTROL PANEL

Figure 1-12, Hydraulic Pressure Cage Panel
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engine. The power surface control systems
actuate the elevons; rudders, and trim flaps,
in response to control stick, trim wheel, and
pedal movements. The wing slot doors are also
actuated by hydraulic power from these systems.
There are no controls for the power surface
control systems, thelr operation being entirely
When the internal engines are run-
ning at 57% rpm or more, the engine—driven hy-
draulic pumps of the power surface control hy-
draulic system supply hydraulic pressure suffi-
cient to actuate all control surfaces and the
wing slot doors simultaneously at their maxi-
mum operating speeds. When the internal engine
rpm drops below 57%, the hydraulic pressure is
reduced proportionatelye. Therefore, the mini-
mum flight idling speed for the intermal en-

gines is 57% rpm.

1-101. POWER SURFACE CONTROL STSTEMS PRESSURE
GAGES. Eight hydraulic pressure gages (4,
figure 1-12), one for each engine-driven hy-
draulic pump, are located ona panel below the
engineer's fuel system control panel .

1-102. EMERGENCY ELEVON AND TRIM FLAAP HYDRAU-
LIC SYSTEMS.
1-103. Two emergency elevon and trim flap

hydraulic systems, one in each wing, are pro-
vided. These emergency systems supply hydrau-
lic pressure from 24-volt dc motor-driven hy-
draulic pumps, one in each outboard wing, to
one of the two actuating cylinders of each
elevon and trim flap. If the hydraulic pres-
sure in the power surface control systems is
insufficient to provide maximum speed of con-
trol surface movement, the emergency elevon
and trim flap hydraulic systems can be oper-
ated to augment the hydraulilc power available
for control surface movement. In the event
of complete failure of all four power surface
control systems, the emergency elevon and trim
flap systems can be operated to supply power
for partial operation of the elevons and trim
flaps only, The emergency system pump motors
are driven by power from .the airplane battery;
therefore, the emergency systems are operated
only for brief periods, under emergency condi-
tions. Control switches for the emergency
elevon and trim flap systems are provided for
both pilots on the control stick grips.

1-104. BR.AKES AND STEERING HYDRAULIC SYSTEM.-

1-105. An ac motor-driven pump supplles hy-
draulic pressure for operatioen of the main
wheel brakes and the nose wheel steering unit.
This system also supplies pressure for oper-
ation of the pilot's windshield wiper. Normal
operation of the brakes and steering hydraulic
system is automatically controlled by a landing
gear-actuated switch. The system is inactive
However, the pump can be
started at any time by means of an override
switch at the engineer's station. A push-to-
reset type circuit breaker (45, figure 1-20)
for the brakes and steering system electrical
circuit is located on the pilot's pedestal.

1-106. HYDRAULIC BRAKE PUMP MANUAL OVERRIDE
SWITCH. The hydraulic brake pump manual over-
ride switch (1, figure 1-12), located on the’
engineer's hydraulic pressure gage panel, pro-
vides emergency means of starting the electric
pump of the brakes and steering system. It

17



Section I -
Paragraphs 1-106 to 1-115

can be used to test the Operation of the brakes
and steering hydraulic system pump in flight or
to start the pump im an emergency when the sys-
tem will not operate normally because of emer-
gerncy lowering of the landing gear, failure of
the normal operating limit switches on the gear
units, or failure of the normal control cir-
cuit. Electrical power for the hydraulic brake
pump manual overri de switch circuit is con-
trolled by a circui® breaker switch (31, figure
1-4) on the engineer's switch panel.

1-107. NOSE GEAR STEERING HYDRAULIC PRESSURE
GAGE. A nose gear Steering hydraulic pressure
gage (2, figure 1-12), on the engineer's hy-
sraulic pressure g2g¢© panel, registers the
pressure in the brakes and steering hydraulic
system. It does not indicate the pressure de-
livered to the nose £€3ar steering unitj a re-
strictor in the supply line reduces the pres-
sure delivered to that unit.

1-108., BRAKES AND STEERING SYSTEM ACCUMULATOR
AIR PRESSURE GAGE. An air pressure gage for
the brakes and steering system accumulator is
located just forward of the pilot's instrument
panel. The gage may be read from a position
to the right of the pilot's pedestal. :

1-109. FLIGHT CONTROL SISTEMS.
T e —
1-110, GENERAL.
1-111. The flight control systems include the

control systems for the following components:
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elevons, rudders, trim flaps, landing flaps,
wing slot doors, and automatic pilot. Arti-
ficial "feel™ is provided for the surface con-
trols. There are no control surface locksg
the hydraulic fluid in the control surface
actuating cylinders provides a fluid lock which
prevents the surfaces from moving vhen the air-
plane is not in use.

1-112. ELEVONS.

1-113, The elevons function both as elevators
and as ailerons; they can be operated up and
down together and/or in opposite directions to
provide elevator or aileron control or a com-
bination of both. (See figure 1-lk.)

1-114. ELEVON CONTRCL SYSTEM.

1-115. The elevons are each actuated by two
hydraulic cylinders, inboard and outboard,
which normally obtain operating pressure from
the inboard and outboard power surface control
hydraulic systenms, respectively, on each side
of the airplane. Hydraulic pressure to the
actuating cylinders 1s regulated by servo-valves
that are operated through cable systems. by the
control sticks. In the event of failure in the
power surface control hydraulic systems, the
outboard actuating cylinder of each elevon can
be supplied with hydraulic pressure by the
corresponding emergency elevon and trim flap
hydraulic systems, allowing partial operation
of the elevons.

—WING SLOT
fAND DOOR

TRIM FLAP /
AND RUDDER

LANDING - FLAP

vupsdd 10031

- Pigure 1-13.

Flight Control Surfaces
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‘ chamber on the aft side of the diaphragm 1is
STick BACK supplied with ram air pressure from an air
scoop. When the airplane isat rest on the
ground, static air pressure exists in both
Ralves of the bellows ang there is no resistance
to longitudinal movement of the control stick
and the connected diaphragnm. In flight, ram
air pressure on the aft side of the diaphragm
resists movement of the diaphragm and provides
nfeel™ for "elevator™ movement of the control
sticks. Resistance to movegent of the dia-
: NOSE .UP phragm and the control sticks is proportional
to the airspeed of the a irplane.

1-118. RUDDERS.

1-119. The split-type rudders are hinged to
and form the tralling edges of the trim flaps.
The individual ruddeTs operate (1) with the
trim flaps for pitch and roll trim, {2) inde-

\ /’ pendently of the trim flaps and each other for
AT, //

directional control and trim, and (3 ) together
for flight braking. (See figure 1-16.)

1-120. RUDDER CONTROL SYSTEM.

1-121. The rudders are each actuated by two
hydraulic cylinders, inboard and outboard,
which obtain operating pressure from the in-
board and outboard power surface control hy-
draulic systems, respectively, on each side of
the airplane. Hydraulic pressure to the actu-
ating cylinders is regulated by servo-valves
that are operated through cable systems by the
STICK OVER LEFT independent rudder pedals. Resistance to rud-
der pedal movement, oI " feel," is provided by
springs attached to the pedal mechanisms.
’ There are no emergency controls for rudder
) operation. A combination mnual and automatic
rudder trim system is provided which operates
the rudders for directional stability and trim.
LEFT WING 1-122. RUDDER PEDALS. Conventional rudder
DOWN pedals, pivoting from the top, are installed
at each pilot's station for operation of the
rudders., The left and right pedals are not
interconnected. Movement of one rudder pedal
opens the corresponding rudder so that its
yemans 137 . - surfaces deflect above and pelow the trim fiap
surfaces, creating drag on that side of the
airplane, Simultaneous movement of both rudder
_ s pedals opens both rudders for flight braking.
Figure 1-1k. Elevon Action An adjustment knob on each pedal mounting base

provides for adjustment of the pedals to meet
the requirements of different pilots.

NOSE DOWN

1-116. ELEVON CONTROL STICKS. Two intercon

nected control sticks are rovided for the 1
pilot and the copilot. Cogventional movements 1-123. RUDDER TRIM CONTROL SYSTEM.
of either control stick produce elevon action . . :
corresponding to conventional elevator and : 1-124. Electric motor-driven mechanigms, capa-
aileron action. Control stick "feel™ 1s pro- ble of opening either rudder up to 26, are
duced by springs attached to the stick mecha - installed adjacent to each trim flap and are
nisms laterally and, in flight, by ram air controlled by operatibmn of the yaw'st.ablllzer
pressure in a bellows connected to the pilot's system and a control kmob on the pilot's pedes-
stickflongitudirfl‘ally. Elevator control force, tal.
as a function of normal acceleration, is sup- 5
plied by a bob-weight attached to the cooilgt.'s 1-125. YAW STABILIZER SYSTEM. This system
stick. : : ; ) i B . consists of a directional rate-gyro and elec-

- trical circuits to the motor-driven rudder

operating mechanisms. When the airplane yaws

-1-117. ELEVON CONTROL SYS 'E .
LEV YSTEM FORCE BELLOWS. in one direction, the rate-gyro transmits elec-

Egetﬁorcglbg];'lows ései fi%ure 1-1-5) COEnected trical signals to the servo mechanism at the
to'cns pliol’s vencrol stick provides "eler, | epposive rudfer, CauSLOf ML IMhe' yaw cond
Ince ue halves by'a diaphragn to wnich 1e con- (e necessary amount to sarmect TRT I
e lin m e control stick. * "
Th _ circuits are energized at all times that the
e chamber on the forward side of the dia battery switch, on the engineer's switch panel,

phragm is open t@ static air pressure and the
RESTRICTED 19
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is on, and ars protected by a circuit breaker
(15, figure 1-20) on the pilot's pedestal.
Because manual ruddex trim control and auto-
pilot rudder trim comntrol are obtained through
the yaw stabilizer electrical circuits, the
yaw stabilizer circuilt breaker must be closed
in order to obtain r—udder motion by any of the

three trimming methods.

1-126. RUDDER TRIM CONTROL KNOB. A manually-
operated rudder trim <ontrol knob (36, figure
1-20) is provided on the pilot's pedestal,

This knob is used to manually set rudder trim
in addition to that provided by the automatic
yaw stabilizer; the kmnob is also used, in place
of the auto-pilot rudder trim control, for set-
ting rudder trim when the auto-pilot is oper-
ating. The control knob has a center position
for MO" trim (rudders closed); rotation of the
knob to the right or the left of this position
causes the corresponding rudder to be opened a
proportionate amount. '

1-127. TRIM FLAPS.

1-128. The trim flaps can be operated up or
down together and/or in_opposite directions

to provide pitch or roll trim or a combination
of both., (See figure 1-16.) The rudders,
which are hinged to and form the trailing edges
of the trim flaps, move with the trim flaps for
mrelevator"” and "aileron® trim contrel, Con-
trols and position indicators for the trim
flaps are provided on both pilots’ pedestals.

1-129, TRIM FLAP CONTROL SYSTEM.

.1-130, Each trim flap is actuated by two hy-
draulic cylinders, inbeoard and outboard, which
normally obtain operating pressure from the in-
board and outboard power surface control hydrau-
lic systems, respectively, on each side of the
airplane. Hydraulic pressure to the actuating
cylinders is regulated by servo-valves that are
operated through cable systems by the trim con-
trol wheels in the cockpit. In the event of
failure in the power surface control hydraulic
systems, one actuating cylinder of each trim
flap can be supplied with hydraulic pressure

by the corresponding emergency elevon and trim
flap hydraulic systems, allowing partial oper-
ation of the trim flapsS.

1-131, TRIM FLAP CONTROL WHEELS AND INDICATORS.
Two trim flap control wheels (28, figure 1-20,
and 7, figure 1-24) are mounted on the left

side of each pilot's pedestal. The right-hand
wheel in each pedestal controls movement of the
right-hand trim flap and the left-hand wheel
controls movement of the left-hand trim flap.
Simultaneous movement ©f both control wheels
operates both trim flaps_together, either up

or down, for pitch or "elevator” trim.  Moving .
the control wheels in opposite directions moves
one trim flap up and the other down for roll or
faileron" trim. Combined movements of the con-~
+rol wheels can be made to obtain combinations
of roll and pitch trim. Trim-flap Maileron"
+rim and "elevator™ trim indicators (16 and 17,
figure 1-20; 3 and 11, figure 1-24) are located
on each pilot's pedestal. The markings on these
iniicators do not indicate degrees of trim; they
iindicate the relative amounts of trim being used.
‘A vrim flap circuit breaker (5, figure 1-20), on
the pilot's pedestal, protects the trim indica-
tors electrical circuit. :
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TRIM FLAP
_~— CONTROL WHEELS

NOSE UP

/ /
ELEVATOR TRIM // / /

AILERON TRIM

LEFT WING DOWN

[ TRiM FLAP ACTION |

LEFT PEDAL
DEPRESSED

DIRECTIONAL LEFT RUDDER OPEN

GONTROL

)

BOTH PEDALS

\, DEPRESSED
AY

80TH RUDDERS OPEN
AlIR BRAKING

[ RuooER AcTioN | '

YHY4RA 10034

Figure 1-16, Trim Flap and Rudder Action

1-132., EMERGENCT ELEVON AND TRIM FLAP CONTROL
SWITCHES. :

1-133. In the event of failure in the power
surface control hydraulic systems, emergency
operation of the elevons and the trim flaps

may be obtained, at reduced speeds and magni-

Section I
Paragraphs 1-132 to 1-142

tudes of surface movement, by operation of the
emergency elevon and trim flap system. This
system is controlled by the emc.gency elevon
control buttons (18, figure 1-19; 7, figure
1-23) on the control stick grips. Operation
of the button switches supplies dc power from
the airplane's battery to the motor-driven
emergency hydraulic pumps and opens solenoid
valves which permit emergency hydraulic pres-
sure to be delivered to the outboard actuating
cylinders of the elevons and the trim flaps.
An emergency elevon circuit vreaker (2, figure
1-20) on the pilot's pedestal, protects the
emergency elevon and trim flap system electri-
cal circuit.

1-134. LANDING FLAPS.

1-135. Conventional landing flaps are incor-
porated in the trailing edge of thre wing be-
tween the inboard vertical stabili zers and the
crew nacelle.

1-136. LANDING FLAP CONTROL SYSTEM.

1-137. The landing flaps are operated by an
electric motor-driven gear box assembly through
a series of torque-tubes and universal joints.
Two ac motors drive the gear box assembly. 1In
the event that one motor fails, the flaps may
be operated by the other motor. The two motors
have integral brake assemblies which hold the
motors when the power is off, thus holding the
flaps in the position selected. The motors
operate the flaps through a differential gear-
ing, and both motors must be operating, or the
brake on one engaged, in order to move the
flaps. Normal control switches on the pilots'
pedestals and individual moter switches and a
reset lever on the power unit control the oper-
ation of the flap motors. .

1-138. LANDING FLAP NORMAL CONTROL SWITCHES
AND POSITION INDICATORS.

1-139. The landing flap control switches (18,
figure 1-20; 8, figure 1-24) are located on
the pilots' pedestals. The switches have "UP,"
"OFF" and "DOWN" positions, Flap movement
may be stopped at any position by returning a
switch to the "OFF"™ position. Landing flap
position indicators (19, figure 1-20; 10, ‘
figure 1-24) are located on the pedestals next
to each control switch. Landing flap control
and position indicator circuit breakers (44
and 43, figure 1-20), protecting the circuits
for landing flap control and posZtion indi-
cators, are located om the pilot?s pedestal.

1-140, LANDING FLAP EMERGENCY CONTROLS.

1-141. Llanding flap emergency controls are
installed on the flap power wnit, located on
the aft face of the bulkhead between the crew
nacelle center and aft sections.

1-142. LANDING FLAP EMERGENCY MOTOR SELECTOR
SWITCHES. The landing flap emergency motor
selector switches (1, filgure 1-17), located

on the face of the flap pover unit, control

the individual flap drive motorse. If the flaps
fail to operate due toO a motor failure, placing
one of the normal flap control switches in the
desired position and then alternately turning
off and on the individual motor switches will
identify which motor is inoperative. ~The
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|. MOTOR SELECTOR SWITCHES

2 RED LIGHT
3. RESET HANOLE

[ES PTSE AT FY

Figure 1-17. Landing Flap Emergency Controls
{Above Entrance - Aft Crew Nacelle)

switch for the inoperative motor is then left
.n the "QFF" position, setting the brake on
 rzt motor and allowing the other motor to

operate the flaps..

1-1.2. LANDING FLAP EMFRGENCY RESET HANDLE
AND INDICATOR LIGHT. The landing flap emer-

| gency reset handle {3, figure 1-17) is used
1o re-engage the flap power unit in the event
of failure of an electrical limit switch and
consequent disengagement of the unit by a me-
chtarical stop incorporated in the power unit
assembly. A red light (2, figure 1-17) on the
bottom of the assembly illuminates-.to indicate
that the flaps are at oOne extreme of travel
and that the power unit has been disengaged.
Before the unit may be reset, one of the
pilots' control switches must be placed in the
opposite position., When this is done, the
motors will be operating in the proper direg-
tion and the light will go out; the unit can
then be reset by moving the lever as far out-
board as possible and returning it to the in-
board position.
1-14L. WING SLOT DOORS.

1-145., The wing slots, incorporated in the

leading edge section of each wing tip to pre-’

vent wing tip stall at low speeds, are nor-

mally closed in flight by flush doors along

the upper and lower openings of the slots,

1-146. WING SLOT DOORS CONTROL SYSTEM.

1-147.
ates the wing slot doors in that wing. The
supply of hydraulic fluid pressure from the
power surface control systems to the cylinders
is controlled by solenoid-operated valves. In
flight, the solenoid valves are normally ener-
gized and the hydraulic cylinders ‘hold the
idoors in glosed position. When the electrical
‘circuits to the solenoid valves are broken,
hydraulic power to the cylinders is cut off"
ard spring bungees attached to each door pull
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the doors open. Automatic control of the doors
in flight is accomplished by the operation of
aerodynamic pressure switches, installed in

the wing skin, which open and glose the sole~
noid valve circuits at predetermined 1ift co-
efficients. The aerodynamic switches are in-
terconnected so that a pressure change on one
wing results in the operation of the doors in
pboth wings. Because it 1is desirable to have
the doors open during take-off and landing, a
landing gear-actuated switch opens the doors
when the gear is down. A manual control switch
on. the pilot's pedestal by-passes both the aero-
dynamic switches and the landing gear-actuated
switch. A wing slots circuit breaker {3, figure
1-20) for the wing slot doors electrical cir-
cuit is located on the pilot?s pedestal.

1-148. WING SLOT DOORS MANUAL CONTROL SWITCH
AND INDICATOR LIGHTS. A guarded wing slot
doors switch (3L, figure 1-20) on the pilot's
pedestal has MOPEN," "CLOSED,"™ and "AUTO™ posi-
tions. When the switch is in the "AUTO™ posi-
tion, the doors are opened and closed automa-
tically by the aerodynamic switches and opened
by the landing gear-operated switch when the
gear is down. Placing the switch in'elther the

. WOPEN"™ or "CLOSED™ position overrides the auto-

matic controls and opens or closes the doors.
Should a mechanical failure hold one set of
doors open or closed, the pilot can place the
doors in the other wing in the same position
by operation of the manual control switch. 1In
flight, the manual control switch should be in
the MAUTO" position; as a precaution, the
switch should always be placed in the "OPEN"
position for take-off or landing. Two amber

A hydraulic cylinder in each wing actu- -

I. TURN CONTROL TRANSFER KNOB 5. RUDDER TRIM KNOB

2,AUTO-PILOT MASTER SWITCH 6. ENGAGE BUTTON

3.YAW CONTROL SWITCH 7. AILERON TRIM KNOB

8. TURN CONTROL KNOB

YHB4IA 10045 l

4.ELEVATOR TRIM KNOB

Figure 1-18., Auto-pilot Control Panel
t t End o ot'!s Pedestal
?A Aft End of Pilot's P )
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OXYGEN GAGE PANEL 14
ENGINE FIRE INDICATOR LIGHT 15,
YAW INDICATOR i6,
ACCELEROMETER ’ 7.
ALTIMETER : , : 18.
AIRSPEED INDICATOR e

TURN AND BANK INDICATOR
DIRECTIONAL GYRO INDICATOR 21.
RATE OF CLIMB INDICATOR
GYRO HORIZON INDICATOR
SLAVED GYRO MAGNETIC COMPASS

LANDING GEAR POSITION INDICATOR LIGHTS 25.

STANDBY MAGNETIC COMPASS 26

27. OXYGEN REGULATOR

20.

22.
23
24

INTERVALOMETER WARNING LIGHT
{INDICATOR LIGHT

CAMERA
PHOTO OPERATIONS
PILOT'S PEDESTAL -
STATIC PRESSURE SELECTOR VALVE
EMERGENCY .ELEVON CONTROL 8UT TON
AUTO- PILOT RELEASE BUTTON

WING SLOT OPEN INDICATOR LIGHTS
TACHOMETERS

FREE AIR TEMPERATURE INDICATOR
RUDDER PEDAL ADJUSTMENT KNOB
STEER METER

ENGINE OVERHEAT WARNING LIGHT
NOSE WHEEL STEERING AND HAND BRAKE HANDLE

Figure 1-19.
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wing slot open indicator lights {20, figure

1-19; 11, figure

1-23) are installed on each

pilot's instrument panel.

1-149.
1"150-

STALL WARNING SYSTEM.

A’ stall warning horn and red indicator

1ight are installed just forward of the pilot's

throttle levers.
are operated by air

The warning horn and light
pressure-actuated switches

in the wing skin; the horn blows and the light

illuminates when the

airplanets airspeed is

approximately 13 knots above the airspeed at

which the airplane

will stall. Operation of

the horn and light may be tested by means of
a stall warning test switch (35, figure 1-20)

on the pilot!s pedestal.

The stall warning

system electrical circuit is controlled by a

c.rcuit breaker (4,

figure 1-20) on the pilot's

AN 01-15EBB-1

pedestal.

1'1510

1-152.
in the airplane

AUTOMATIC PILOT.

The Type E-7 automatic pilot installed
is a standard type except for

one added element, a sideslip sensing vane.

This vane sen
plane trim and 1
the auto-pilot,
. control surface to remove
auto-pilot control panel
of the pilot's pedestal.
knob is located at the radar
tion. Auto-pilot release switches are provided
in the control stick grips.
electrical circuit is
by a circuit breaker switch

ses a sideslip condition of air-
mparts a correcting signal to

the sideslip. An
is installed just aft

-navigator's sta-
The auto-pilot

protected and controlled
(8, figure 1-20)

on the pilot's pedestal.

1.
2,
3.
be
54
6.

lo.
11.
12,

13.

li.
15,
16.

Bank and Turn Indicator Circuit Breaker
Emergency Elevon Circuit, Breaker

Wing Slots Circuit Breaker .
Stall Warning Circuit Breaker

Trim Flaps Indicators Circuit Breaker

Air Temperature Indicator Circuit
Breaker Switch

Photo-Navigator's Windshield Wiper

Circuit Breaker Switch

Auto-Pilot Circuit Breaker Switch

Pilot's Windshield De-Icing and De-
Fogging Circuit Breaker :

Pilot's Windshield De-Fogging Switch
Pilot's Windshield De-Icing Switch

Magnetic Compass Light Circuit Breaker
Switch

Pilot's Instrument Lights Circuit
Breaker Switch

Pilot's Pedestal Lights Circuit Breaker
Yaw Stabilizer Circuit Breaker

Trim Flaps Aileron Trim indicator

Trim Flaps Elevator Trim Indicator
Landing Flap Switch '
Landing Flap position Indicator

Landing Lights Switch

Formation Lights Switch

Standby Compass Light Rheostat

Pilot's Ulrraviolet Lights Rheostat

25.
26.
27.
28,
29.

30.
3l1.
3z,

- 33.

3L.
35.
36.
37.

380,

39.
l*oo
ltl-
LG
43.
L.
L5
L6,

Pilot's Red Lights Rheostat

Landing Gear Handle

Landing Gear Warning Silencer Switch
Auto‘-Pilot Control Panel

Trim Flap Control Wheels

Landing Gear Handle Emergency Release
Knob

Command Radio Controls

Liaison Radio Controls

Navigation Lights Switches

Fuselage Position Lights Switch and Key
Wing Slt-)t. Switch

Stall Warning Test Switch

Rudder Trim Control Knob

Cockpit Lights Circuit Breaker

Landing Gear Position Indicator Lights
Circuit Breaker

Landing Lights Circuit Breaker
Formation Lights Circuit Breaker

Flashing Navigation Lights Circuit
Breaker :

Fuselage Position Lights Circuit Breaker

Landing Flap Position Indicator Circuit
Breaker

Landing Flap Control Circuilt Breaker
Nose Steering and Brakes Circuit Breaker

Landing Gear Control Circuit Breaker

Figure 1-20 (Sheet 1 of 2 sheets).
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Figure 1-20 (Sheet 2 of 2 sheets). Pilot's Pedestal
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1 ENCLOSURE ESCAPE PANEL RELEASE HANDLE
INTERPHONE PANEL

CONTROL STICK

NOSE WHEEL STEERING AND HAND BRAKE
HANDLE

OXYGEN GAGE PANEL
MICROPHONE SWITCH
OXYGEN REGULATOR
HEATED CLOTHING CONTROL BOX
[? BOMB SALVO SWITCH

A WD

® N & o

Figure 1-21. Pilot's Station - Left Side

1-153. AUTO-PILOT CONTROLS.

1-154. AUTO-PILOT MASTER SWITCH. When the
auto-pilot master switch (2, figure 1-18) on
the auto-pilot control panel is placed in the
"ON" position, it closes the auto-pilot elec-
trical circuits and places the system in oper-
ation. However, the system is not engaged with
the airplane's control systems until the engage
button switch is pressed.

1-155, AUTO-PILOT ENGAGE BUTTON SWITCH. The
engage button switch (6, figure 1-18) on the
auto-pilot control panel is operated to engage
the entire auto-pilot system simultaneously.

1-156., AUTO-PILOT YAW CONTROL SWITCH. The
auto-pilot yaw control switch-(3, figure 1-18)
can be operated to turn on and off the sideslip
sensing element of the auto-pilot., For all
normal operation of the auto-pilot, this switch
should be left in the "ON" positioh so that the
sideslip sensing circuit will be energized.

1-157. AUTO-PILOT TRIM CONTROL KNOBS. Three
auto-pilot trim control knobs (4,5, and 7,

RESTRICTED
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figure 1-18) are provided on the auto-pilot
control panel for setting rudder, Maileron,”
and "elevator® trim. In this airplane, rudder
crim settings are made, when necessary, by
means of the rudder trim control knob (36,
figure 1-20) on the pilot's pedestal, whether
the airplane is under manual or auto-pilot
control. The automatic yaw stabilizer system,
which operates at all times, normally makes
any rudder trim corrections that may be neces-
sary. The auto-pilot rudder trim control knob
{5, figure 1-18} on the auto-pilot control :
panel should not be used, A push-to-release
button is mounted in the center of each auto-
pilot trim control knob. Pressure ona button
disengages that particular channel of the auto-
pilot system. The channel may be re-engaged
by momentarily depressing the engage buttone.
In addition to its use for setting "elevator”
trim into the auto-pllot, the auto-pilot "ele-
vator® trim knob (&, figure 1-18) 1is used for
dive and climb control, within the limits of
the auto-pilot, in the same manner as the auto-
pilot turn control knob (8, figure-1-18) is
used for directional control. .

1-158. AUTO-PILOT TURN CONTROL KNOB. By
operation of the auto-pilot turn control knob
(8, figure 1-18), the pilot can introduce sig-
nals into the auto-pilot system which will
maneuver the airplane in a properly banked
turn while flying under auto-pilot controle.

1-159. AUTO-PILOT TURN CONTROL TRANSFER KNOB.
The auto-pilot turn control transfer knob {1,
figure 1-18) is operated to transfer auto-
ilot turn control to the remote turn control
knob at the radar-navigator's station. The
knob operates a double-pole switch and fader-
type potentiometer. As the knob is turned
from the "PILOT™ position to the "REMOTE™
position, control is gradually transferred to
the remote station. The gradual transier
feature is designed to prevent wviolent action
of the auto-pilot to establish nevw trim set-
tings if the remote turn control knob is not
centered.

1-160. AUTO-PILOT REMOTE TURN CONTROL KNOB.
The auto-pilot remote turn control knob (21,
figure L-7) is mounted to the left of the
ballistics computer panel at the radar-navi-
gator's station. When the pilot's turn con-
trol transfer knob is in the "REMOTE" position,
the navigator has complete directional control
of the airplane through the auto-pilot system.
Properly banked turns may be made by operation
of the knob, and the amount of turn is pro-
portional to the movement of the turn control

knob.

1-161. AUTO-PILOT RELEASE SWITCHES., An auto-
pilot release.switch (19, figure 1-19; 6,
figure 1-23) is provided in the top of the
grip of each control stick. Either pilot may
release the auto-pilot by momentarily pressing
the release switch on his control stick. The
auto-pilot is re-engaged in the normal manner
by pressing the engage switch on the anto -
pilot control panel.

1-162., LANDING GEAR.
1-163. GENERAL.
1-164. The landing gear and the landing gear
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fairing doors are actuated by ac electric . 1-165. LANDING GEAR NORMAL OPERATION.
motors. The doors close and lock when the
gear is retracted, and, with the exception of 1-166. After take-off, when the welght of the
the strut doors, they close, but do not laock, airplane is off the gear, the push-button

The gear is locked switch in the end of cne of the landing gear

after the gear is extended.
control handles is pressed to energl ze the sole-

in up or down position by electrically-actuated

uplocks and downlocks. The gear actuators, up- noid which releases the handle lock, and the
locks and downlocks, door actuators and door handle is moved to the ™UP™ position. This
locks operate in automatic sequence, for normal movement closes switches which start the door
extension and retraction, in response to move- actuating mators, opening the doors. W¥hen the
ment of the landing gear control handles on the doors are open, the downlocks are released and
pilots' pedestals, An emergency release system the gear actuating motors are automatically

is provided for releasing the gear and doors started. Retraction of the gear into the up-
from the uplocks for emergency extension. Air- locks and subsequent closing and locking of

0oil bungees, attached to the gear units and to the fairing doors are automatically agcom-

the nose.gear doors, assure engagement of the plished by the chain-sequence operation of

gear in the downlocks in either normal or emer- 1{mit switches and sequence switches. For
gency extension. A positive control handle normal extension of the gear, one of the land-
locking arrangement prevents inadvertent re- ing gear control handles is moved to the "DOWN"
traction of the gear when the airplane is on position. Movement of the handle to that posi-
the ground. ' tion unlocks the door locks by means of cable

TN -t P o
L . B ot 1 A
- to . B o

_EMERGENCY AIR BRAKE LEVERS

!. CONTROL STICK
. PILOT'S LANDING GEAR CONTROL HANDLE

5
PILOT'S PEDESTAL v 6
PILOT'S THROTTLE LEVERS - 7. PHOTO-NAVIGATOR'S OXYGEN REGULATOR
8 PHOTO-NAVIGATOR'S HEATED CLOTHING CONTROL BOX

» owN

PHOTO-NAVIGATOR'S CONTROL PANEL

Figure 1-22. Pilot's Station - Right Side
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systems.

-168

When the dooT locks are fully 6pen,

they contact switche S which start the door actu-

ating motors, opening

the doors. Subsequent ex-

tension of the gear and closing of the doors 1is
accomplished by operation of 1imit switches and

sequence switches.

The downlocks are automati-

cally actuated to the locked position by entry
of lugs dttached to t he landing gear struts.

1-167.

LANDING GEAR CONTROLS AND INDICATORS.
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1-168. LANDING GEAR CONTROL HANDLES. The
landing gear control handles (25, figure 1-20;
g, figure 1-24), located on the pilots' pedes- -
tals, have two positions, "UP" and "DOWN."

When a handle is in the "DOWN®™ position, a
solenoid-operated plunger locks the handle in
that position. When the weight of the alrplane
is not on the gear, the handle lock may be re-
leased by pressing in on the push-button switch
in the end of the handle. When the weight of

N o0 s e

AIRSPEED INDICATOR

8.
ALTIMETER 9.
TURN AND BANK INDICATOR 0.
RATE OF GLIMB INDICATOR '
SLAVED GYRO MAGNETIC COMPASS 12,
AUTO- PILOT RELEASE .BUTTON - ‘ 3.
EMERGENGY ELEVON GONTROL BUTTON \4.

' 15. CLO

TACHOMETERS

STATIC PRESSURE SELECTOR VALVE
LANDING GEAR POSITION INDICATOR LIGHTS
WING SLOT OPEN INDICATOR LIGHTS
MICROPHONE SWITCH

GYRO HORIZON INDICATOR

DIRECTIONAL GYRO INDICATOR

CK

Figure 1-23, Copilot’s I
RESTRICTED
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COPILOTS COCKPIT LIGHT CONTROL-ULTRAVIOLET
COPILOTS COCKPIT LIGHT CONTROL-RED
_AILERON TRIM INDICATOR

LANDING GEAR HORN SILENCER SWITCH
INTERPHONE CONTROL PANEL
COMMAND RADIO CONTROL PANEL
TRIM FLAP CONTROL WHEELS
LANDING FLAP CONTROL SWITCH
LANDING GEAR CONTROL HANDLE

10. LANDING FLAP POSITION INDICATOR

ti. ELEVATOR TRIM INDICATOR

12 BANK AND TURN CIRCUIT BREAKER

13, COPILOTS INSTRUMENT LIGHT SWITCH

eSO N -

TnB4SA 10040

Figure 1-24. Copilot's Pedestal

the airplane is on the gear, a gear-operated
switch opens the solenoid circuit, making it
impossible to release the handle lock and move
the handle without manually releasing the sole-
noid by pulling the landing gear handle emer-
gency release knob on the left side of the
pilot?s pedestal. To do this.requires the use
of both hands, which reduces the chance of in-
advertent retraction of the gear while the air-
plane is on the ground. A landing gear. control
circuit breaker (46, figure 1-20) for the

Section T
Paragraphs 1-168 to 1-170

landing gear circuit is located on the pllot's
pedestal.

LANDING GEAR HANDLE EMERGENCY RELEASE
KNOB. The landing gear handle emergency re-
lease knob (29, figure 1-20), on the left side
of the pilot's pedestal, can be operated to
manually release the handle lock for normal
gear retraction in flight, in the event of
malfunction of the handle lock circuit.

1-169.

1-170. LANDING GEAR EMERGENCY RELEASE. A
landing gear emergency release handle (figure
1-27) for emergency release of the landing gear
is located on the side of the oxygen tank well
in the center crew nacelle section. This han-
dle operates a cable system.which unlocks the
fairing doors, releases the gear uplocks and
disengages the clutches of the landing gear
actuator motors, allowing the gear units to
fall of their own weight to a point where the

- air-oil bungees will force them into the down-
locks. The handle is operated in the same
manner as a socket wrench rachet handle. A
small rachet selector lever on the handle regu-
lates the airection of the rachet action., The

release handle normally hangs downward with the
rachet selector lever in

tion.
n10CK GEAR™ position prevents acc

ation of the emergency release.

the "LOCK GEAR™ posi-
Keeping the rachet selector lever in the
idental oper-
When the

|. OXYGEN GAGE PANEL
5 OXYGEN REGULATOR
3 ENGLOSURE ESCAPE PANEL RELEASE HANDLE

4, CONTROL STICK

YRB49A L0041

Figure 1-25. Copilot's Station - Left Side
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rachet selector levexr- is in the "UNLOCK GEAR™

position, the handle 4s set to release the,
gear and raising it up and down in five 90
movements fully relea Se€s3 the gear uplocks and
door locks. A pointeI, located on the panel
" above the emergency y-elease handle and oper-
ated by the handle, imndicates "GEAR LOCKED"
and "GEAR WNLOCKED" conditions. Once this
system has been used, the normal control han-
dles should be left imn the "DOWN® position.
When the system 1s operated, it destroys the
normal operational seQquence timing and the
landing gear system must be reset by the ground
crew to restore it to normal operating condi-

tion.

1-171. LANDING GEAR POSITION INDICATOR LIGHTS.
Two landing gear position indicator lights (12,
figure 1-193 10, figuTre 1-23), one red and the
other green, are located on each pilot's in-
strument panel. The red light is on when the
gear is in motion or is down but not locked.

_ The green light is on when the gear units are
all locked in down position. When the gear is
up and locked, both 1ights are out,

1-172. LANDING GEAR WARNING HORN. A landing
gear warning horn sounds to indicate that the
landing gear is not down and locked under the
following three combined conditions: when the
airplane is flying below 10,000 feet altitude,

the airplane's speed 13 below 139 knots, and
the throttles are not fully advanced.

Opening

|. INSTRUMENT PANEL
COPILOT'S THROTTLE LEVERS

PORTABLE OXYGEN BOTTLE,
COPILOT'S PEDESTAL

pouw

YRRi9A 10047

Figure 1-26. Copilot's Station - Right Side

- 1-177.
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INDICATOR/

00 NQ1
OFLRATE
ABOVE
IZERNOTS
GEAR
——
UNLOCKED

* 5 COMPLETE 90° MOVEMENTS
OF HANDLE REQUIRED TO
UNLOCK GEAR.

YRE494 1G04 a4

Figure 1-27. Landing Gear Emergency Rel ease
(On Side of Oxygen Tank Well)

the throttles, increasing the airspeed, or
ascending above 10,000 feet will stop the horn
blowing. A landing gear warning silencer switch
(26, figure 1-20; &4, figure 1-24) is provided
on each pilot's pedestal for turning off the
warning horn.

1-173. LANDING GEAR BUNGEES.

1-174. Each main gear unit is equipped with
two bungees, the nose gear with one, and the
forward and aft nose gear doors with one each.
As the gear units extend, approaching the down-
locks, air-oil pressure forces the bungee cylin-
ders against the gear units, pushing them into
the downlocks. The systems should not have to
be recharged, since retraction of the gear com-
presses the burigee cylinders and automatically
restores the pressure in the bungee systems.
However,. each bungee pressure gage should be
checked before flight. : :

- 1-175. STEERING SYSTEM,

1-176. GENERAL.

The nose-wheel is equipped with a
ngteer-damp" unit which permits automatic
swiveling or control%ed steering of the wheel
through an arc of 98°. For uncontrolled swivel
action the unit functions as a hydraulic damper.
For steering, hydraulic pressure from the brakes
and steering hydraulic system 1is admitted to the
unit. The steering unit can be operated only
when the nose gear strut is compressed by the
weight of the airplane.
STEERING HANDLE. .

~
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179. The nose wheel steering and hand brake
nandle (26, figure 1-19} is located to the left
of the pilot's instrument panel. When the
handle 1s grasped and the trigger-switch pres-
sed, hydraulic pressure is supplied to the
steering unit and rotating the handle to the
left or right turms the nose wheel a propor-
tional amount in the same direction. The
handle is also used for operation and setting
of the main gear brakes.

1-18C. BRAKE SYSTEMS.
i-181. GENERAL.
-i82., Each main gear wheel is equipped with

il

a2 spot-type hydraulic brake supplied with hy-
adraulic pressure by the brakes and steering
hydraulic system. The motor-driven pump of

tne brakes and steering hydraulic system is
actuated by switches on the landing gear and
the nose gear doors; therefore, the brakes can
be operated only when the landing gear is down
and locked, with the forward main gear doors
closed. An emergency air brake system is also
provided. The air brake system uses a working
air pressure of 1500 psi supplied by an air
storage bottle located in the nose wheel well.
The air bottle contains sufficient air pressure
for three complete actuations of the brakes.
1-183. BRAKE CONTROLS.

1-184. BRAKE PEDALS. The toe portion of each
rudder pedal pivots at the heel for foot oper-
ation of the hydraulic brakes,

1-185, HAND BRAKE HANDLE. The hydraulic
brakes can be actuated by pulling the nose
wheel steering and hand brake handle (26,
figure 1-19) straight back without depressing
the trigger switch in the handle. Uniform
application of the brakes on both main gear,
for braking the airplane while taxiing straight
ahead or landing, may be obtained in this man-
ner. The brakes are set for parking by pulling
~he handle full back. A friction mechanism
holds the handle in the rear position until the
irigger is depressed and the handle moved for-
ward.

1-186. EMERGENCY AIR BRAKE CONTROL LEVERS.
Two emergency air brake control levers (5,
figure 1-22) are located overhead to the right
of the pilot. Metered air pressure may be
applied to the brakes of either or both main
landing gear by pulling down on the levers.
When the handles are released, they automati-
cally return to the up position, cutting off
the emergency air supply and releasing the
brakes, The levers should be operated cau-
tiously and not abruptly.

1-187. INSTRUMENTS.

1-188. GENERAL,

1-189, All gyro instruments are electrically-
driven. The fuel level indicators are selsyn-
operated, Fuel and oil pressure instruments

are actuated by autosyn-type fluid pressure
transmitters,

1-190., * STATIC PRESSURE SELECTOR VALVES.

1-191. Static pressure selector valves (1,
figure 1-5; 17, figure 1-19; 9, figure 1-23;

Section 1
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9, figure L-5) are provided on the pilots'
instrument panels, above the engineer's engine
instrument panel and on the radar-navigator's
switch panel. The selector valves are nor-
mally wired in the "AIRSPEED TUBE" position,
and the instruments which operate on atmos-
pheric static pressure receive static air from
the pitot tubes, In the event of failure of
the pitot tube static air "pressure, the se-
lector valves can be turned to the "ALTERNATE
SOURCE"™ positions to supply the same instru-
ments with static air from within the wing.
1-192. AIR TEMPERATURE GAGES,

1-193. Free air temperature gages {9, figure
1-5; 22, figure 1-19; 13, figure 4-7) are in-
stalled on the pilot?'s, radar-navigator's and
engineer's instrument panels. A cabin air
temperature gage (7, figure 1-5) is installed
on the engineer's instrument panel. - The air
temperature gages are actuated by electrical
resistance-type bulbs, operated on 28-volt dc.
The temperature gage electrical circuits are
energized by the operation of free alr temper-
ature circuit breaker switches (3, figure 1l-4;
6, figure 1-20; 6, figure L4-3), ate of which
is located at each station.

1-194. STANDBY COMPASS.

1-195. A standby magnetic compass (13, figure
1-19) is installed on the pilot!s instrument

panel.

1-196, CABIN AIR PRESSURE INSTRUMENTS.

1-197. A cabin rate-of-climb indicator (5,
figure 1-5) and a cabin altimeter (L, figure
1-5) are installed on the engineer's instru-
ment panel.

1-198.

1-199. A yaw indicator (3, figure 1-19) on
the pilot's instrument panel, indicates the
degree of yaw of the airplane during auto-
pllot operation only.

YAW INDICATOR.

1-200. EMERGENCY EQUIPMENT.
1-201. ENGINE OVERHEAT WARNING STISTEM.
1-202., Overheat detector units, installed in

the aft sections of the engine compartments
and the engine pods, are connected to warning.
lights in the crew nacelle,

1-203. ENGINE OVERHEAT WARNING SYSTEM CONTROL
SWITCHES. The engine overheat warning system
is supplied with 28-volt direct current through
an engine bay overheat c¢ircuit breaker switch
(29, figure 1-4) on the engineer's switch panel.
Two overheat circuits test switches (19, figure
1-4), for testing the operation of the engine
overheat warning circuits, are located on the
engineer's switch panel. When the test switches
are moved to the "TEST"™ position, the engine
overheat warning lights should light immediately.

1-204. ENGINE OVERHEAT WARNING LIGHTS. A row
of six engine overheat warning lights (6, figure
1-5) on a panel behind the engineer®s throttle
uadrant and one engine overheat warning light
?25, .figure 1-19) on the pilot's instrument
panel indicate excessive temperatures in the
internal engine compartments or in the ext-ernal
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engine pods. The single warfiing light on the
_pilotts panel goes on when any of the warning
1ights is on at the engineer's station. The
warning lights go on wnen engine compartment
or pod temperatures r-each 121°C (2508F) and
go off when the tempeYatures drop below that
figure. The overheat warning systemis inde-
pendent of the fire detection system, but the
engine overheat warning lights will light if
a Fire occurs in one ©f the engine areas.

1-205. ENGINE FIRE DETECTION SYSTEM.

1-206. Fire detector units, installed in the
internal engine compartments and in the engine
pods,. are connected t©o fire indicator lights

in the crew nacelle.

1-207, ENGINE FIRE DETECTION SYSTEM SWITCHES,
The electrical circuits of the fire detection
system are controlled Dy two fire detection
circuit breaker switches (1., figure 1-4) on
the engineer's switch panel, Operation of the
fire detection circuits can be tested by the
operation of six test switches (2, figure 1-28)
on the fire extinguisher system control panel,
When the test switches are moved ‘to the test
positions, the fire jndicator lights should
light within 15 seconds, The fire indicator
light on the pilot's panel does not light when

the test switches are used.

1-208. ENGINE FIRE INDICATOR LIGHTS. Six
engine fire indicator lights (1, figure 1-28),
one for each engine area, are mounted on the
fire extinguisher system control panel at the
engineer's station. One engine fire indicator
+light (2, figure 1-19) is installed on the
pilott's instrument panel. When a sudden in-
crease in temperature in an engine area reaches

3999C (750°9F), the corresponding fire indicator

light at the engineer's station goes on. The .
indicator light on the pilot's panel illumi-
nates when any of the lights is on at the en-
glneer's station,

1-209, ENGINE FIRE EXTINGUISHER SYSTEM.

1-210, A methyl-bromide fire extinguisher
system 1s provided for combating fires in the
internal engine compartments. The system is
divided into two parts, one for each side of
the airplane, Each part is capable of combat-
ing two fires. The external pod engines are
no: provided with fire extinguisher systems.
Conzrols for the fire extinguisher system are
provided on the fire extinguisher system con-
trol panel at the engineer's station.

1-211. FIRE EXTINGUISHER DISCHARGE SWITCHES.
One spring-loaded, three-position fire extin-
gui sher discharge switch (3, figure 1-28) is
provided for each internal engine compartment
on the fire extinguisher system control panel
at the engineer's station. Vhen a fire ex-
tinguisher discharge switch is held in the up
or "1ST FIRE" position, extinguishing agent is
released in the corresponding engine compart-
ment. Extinguishing agent may be released in
the same compartment for a second fire by hold-

ing the switch to the down or "2ND FIRE™ posi-

tion. If the second fire is in the adjacent
sngine compartment, the corresponding discharge
awiteh is held to the "2ND FIRE™ poaition. " The
28-volt dc supply to the fire extinguisher sys-
tem is controgged and protected by a fire

, 3 FIRE EXTINGUISHER DISCHARGE SWITCHES(4)
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2
10C

P’

I.FIRE _INDICATOR LIGHTS (6)
2 FIRE DETECTOR CIRCUIT TEST SWITCHES

Figure 1-28. Fire Extinguishex; System
Control Panel

extinguisher circuit breaker switch (30, figure
1-4) on the engineer's switch panel.

1-212. MISCELLANEOUS EMERGENCY EQUIPMENT .

1-213. The locations of miscellaneous emer-
gency equipment items are shown in figure 3-2.

1-214. HAND FIRE EXTINGUISHERS. Hand-operated
fire extinguishers are located as follows: on
the cabin wall just aft of the radio jacks, on
the aft wall of the oxygen bottle well in the
center crew nacelle section, and on the aft
face of the forward wall of the aft compartment.

1-215. ALARM BELL SYSTEM. ' Alarm bells are in-
stalled at the navigator's station, at the_en-
gineer's station, in the center crew nacelle
section, and in the aft crew nacelle section.

The bells are rung by operation of an alarm =
bell switch on the beam above the pilot®s pedes-
tal. The alarm bell circuit 1is connected di-
rectly to the airplane battery and may be oper-
ated at any time.

1-216., FLARE PISTOL AND CARTRIDGES. The flare.
pistol and a case containing 20 flare cartridges
are stowed in a container mounted on the radio
shelf just forward of the dynamotor, A firing
tube is installed in the top of the airplane
over the radio shelves. When the pistol is
mounted in the tube and fired, the flare 1s
projected above and to the left of the alirplane.

1-217. AXES. Crash axes are mounted on the
bulkhead beside the radio operator's station
and on the oxygen bottle well. C

1-218. SIGNAL LAMP. ‘A signal lamp, three
colored filters and one neutral filter are
stowed in a carrying case located forward
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sf the radar-navigator's station. An electric
cord is attached to the lamp, and the lamp is
operated by plugging the cord into a 28-volt

receptacle in one of the heated clothing con-

trol boxes.

1-219.° LIFE RAFTS. Two pneumatic, self-
inflating life rafts, each provided with emer-
gency provisions and equipment and an AN/CRT=3
emergency radio transmitter, are stowed in com-
partments in the upper wing surface near the
landing flaps on each side of the nacelle. A
€0, bottle attached to the door release me-
chinism in each compartment, operates to in-
flate the raft and eject it out of the com-
partment when the door is released.

1-220. LIFE RAFT RELEASE HANDLES. Life raft
release handles are provided inside the crew
nacelle and on the outside of each life raft
compartment doore. Inside the airplane, the
iwo release handles (see figure 1-29) are lo-
cated on the bulkhead just aft of the entrance
hatch. Pulling out on these handles releases
the compartment doors and actuates the €Oy
bottles to inflate and eject the life rafts.
The outside handles are in recesses in the
doors. The doors are released from the out-
side by 1ifting the handles and turning them
counterclockwise, after which the doors must
be lifted off. The CO, bottles may then be
actuated by giving a quick pull on the short
cables attached to them.

1-221. ENCLOSURE ESCAPE PANEL RELEASE CON-
TROLS. The overhead panel of the pilots'! en-
closure may be jettisoned by the operation of
either of two.enclosure escape panel release
handles (1, figure 1-21; 3, figure 1-25) lo-
cated under plastic covers at the left of the
pilots. The escape panel may also be released
by means of a handle on the outside of the

enclosure.
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Figure 1-29. Life Raft Release Handles
%On Bulkhead Aft of Entrance Hat ch)

In addition to the jettisonable entrance hatch

and the enclosure escape panel, four escape

hatches in the crew nacelle can be used as emer-

gency exits.

for escape after ditching or forced landing.
The following table lists the type,
use, and operation of each emergency exit.

Three of the six exits can be used
. for escape in flight only, and three can be used

location,

1-222. EMERGENCY EXITS. (See figure 3~1.)
EMERGENCY EXITS
TYPE LOCATION USE OPERATION

Enclosu;'e escuape Forward compartment|l. Ditching . Pull jettison control handle -
panel above pilot & co- 2, Forced landing canopy lifta a few inches and 1is

pilot - 13. In flight removed by airloads
Astrodome Above radar-navi- |1. Ditching Pull release cable - astrodome

gator 2. Forced landing drops into cabin :
Center compart- Center compartment,|l. Ditching Turn locking handle - door drops
ment escape hatch | aft left side, 2, Forced landing | into compartment

.1 above 3. In flight

Forward compartment
floor, aft of co-
pilot

Forward escape
hatch

Entrance hatch Center compartment

floor

Center compartment

Bomb bay escape
left side

hatch

In flight only

In flight only

In flight only

Turn both locking handles - door.
is jettisoned by own weight

Pull out jettison handle connec-
ted to hinge pin and turn lock-
ing handles - door is jettisoned
by own weight

Turn "ON" any three bomb salvo
switches, wait 10 seconds for
bomb bay door to open and for
bombs to drop, thenlift door
‘handle and turn clockwise -
falls outboard through bomb bay
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Paragraphs 1-223 to 1-229 ¢

:1=-223. FIRST AID KITS. Two first aid kits
are provided, one located above the radio
operator's station and one on the forward wall

of the oxygen tank well.
SEATS. .

12225, SEAT ADJUSTME NT CONTROLS.
zopilot's, and photo-rzavigator's seats are
equipped with vertical adjustment levers. The
riiot's and photo-navigator's seats also have
“ors-and-aft adjustment levers. When the
ver-ical adjustment 1lever on the right-hand
riage of one of these Se&is is operated, the
sea: is raised by the action of spring bungees
or .owered by the weight of the occupant. When
tne fore-and-aft adjustment lever on the aft
ieft side of the pilot's or photo-navigator's
seat is pulled back, the seat may be moved
forward or aft in one-—inch increments. The
radar-pavigator's, f1ight engineer's, and
radio operatorts seats can be rotated through
3600 with eight stop positions equally spaced
4,50 apart., A lever on-the right-hand side of
each of these seats controls the setting of
the rotary stop. The radar-navigator's seat
is mounted on a carriage which rides on
tracks, permitting fore-and-aft adjustment of
the seat. A lever on the left-hand side of
that seat controls the position of the seat

on the tracks.

1-226. SHOULDER HARNESS INERTIA REEL LOCK
CONTROL. A two position (locked - unlocked)
shoulder harness inertia reel lock control is
located on the left side of the pilot’s and

' copilot?s seats, ~ A latch is provided for
positively retaining the control handle at
either position of the quadrant. By pressing
down on the top of the control handle, the
jatch is released and the control handle may

then be moved freely from one position to
another., When the control is in the unlocked

1-224.

The pilot's, -
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position, the reel harness cable will extend
to allow the pilot to lean forward in the
cockpit; however, the reel harness cable will
automatically lock when an impact force of 2
to 3 G's is encountered. When thereel is
locked in this manner, it will remain locked
until the control handle is moved to the

locked and then returned to the unlocked posi-
tion. When the control is in the locked posi-
tion, the reel harnmess cable is manually
locked so that the pilot is prevented from
bending forward. The locked position is used
only when a crash landing is anticipated.

This position provides an added safety precau-
tion over and above that of the automatic
safety lock.

1-227. OPERATIONAL EQUIPMENT.
1-228. GENERAL.
1-229. Descriptions and operating instructions

for the.following operational equipment are in-
cluded in Section IV:

Photographic Equipment
Phot..oflash Bombing Equipment
Navigational Equipment
Oxygen System

Communication and Associated Electronic
Equipment .

Air Conditioning System
Lighting Equipment
Ice Elimination Equipment

Miscellaneodus Operational Equipment
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SECTION II
NORMAL OPERATING INSTRUCTIONS

2-1. BEFORE ENTERING THE AIRPLANE.

2-2.
2-3.

RESTRICTIONS.

The following restrictions are subject to change an
orders must be consulted:

. Section II
Paragraphs 2-1 to 2-3

d the late st service directives and

ITEM

RESTRICTION

LIMITS

Gross weight.

CG location

Fuel temperature
Attitude on ground
Maneuver - flight

Airspeed

Altitude
Attitude in flight

Engine operation

Alterrator and
starter-genera-
tor loads

Landing gear
operation

l.anding flaps
operation

maximum permissible

maximum for landing
fuel loading
range limits

maximum allowable for any
flight

maximum degrees'nose up
G-factor maximum limits
acrobatics

maximum level high speed
maximum dive speed

maximum allowable vs, fuel
temperature .

maximum angle of yaw vs,
speed .

minimum flight idling speed
of internal engines for maxi-
mum control surfaces opera-
tion.

maximum permissible lodds in
flight

maximum permissible loads
with engines idling on
ground falternators only)

maximum speed for lowering
.gear (emergency release)

maximum speed for extending
flaps or with flaps extended

maximum speed for raising
flaps after landing

165,000 ibs. (Specific
authorization must be
obtained from Alr Ma-
teriel Command to ex-
ceed this weight.)
150,000 lbs.

see paragraph 1-43

see paragraph 2-6

32.229C (90°F)

3-1/2° (2-1/2° is normal)
see figure 2-5

prohibited

see f{igure

see figure

seae T[igure
Tigure

of maximum rpm

figure B-3

of rated load

knots (IAS)

knots [IAS)

knots (IAS)
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section 1I
aragraphs 2-4 to 2-1C

)., WEIGHT AND BALANCE.

}-5. Determine ths trake-off and anticipated
landing gross weights and balance, and see
-hat the airplane weight and balance Form F

i{s complete, Refer tO the Handbook of.Weight
and Balance, AN 01-1B-40, for loading informa-
¢ion. Complete weight and balance charts,
locating the cg under Various loading condi-
cions, are carried in the pilot's data case in

the airplane.
WARNING

The cg location 1in this airplane

is critically affected by the dis-
tribution of the fuel load., Fuel
loading is described in paragraph

1-43 and in figure 1-7; restric-
tions on the gquantities of fuel

that may be carried are specified
in paragraph 1-41; restrictions
on the cg location range are
specified in paragraph 2-6.

»-6. RESTRICTIONS ON CG RANGE LIMITS, The
following table specifies the maximum permis-
sible cg range limits for this airplane:

Landing {Maximum Permissible CG Range Linﬂ.ts
Flaps -
Position|Normal Flying&, Including Complete
Take-off .and Landing, Stalls
Not Exceeding_ Lift Co-
efficient of lele (Flight
speeds of not less than
that for. stall warning
indication.
up 23 - 26 23 - 2
DOWN 23 - 26 23 - 24
Note: All cg positions are in terms of %

2.7. CREW REQUIREMENTS.

2.8. The minimum crew for this airplane in-
cludes: pilot, copilot, and engineer, Addi-
tional crew members, a3 required to accemptish
: y-miesions, may Pe added at the discre-
tion of the Commanding Officer. The normal

crew of five includes & photo-navigator and a
radar-navigator. A photo-technlcian is also
provided for, as a sixth crew member on photo-

graphic missions.

2-9. EXTERIOR INSPECTION.

2-10.
tions before entering the airplane:

Make the following checks and inspec-

a. Form 1 - Check for engineering status of
airplane,

b. Preflight maintenance and servicing -
‘Check that airplane has been properly pre-
/flighted, including the following:

Fuel servicing
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011, hydraulic fluid, and oxygen sarvicing
Engines inspected
Trim flaps inspected for free play

c. Protective covers - Check that all are
removed. .

d. Airplane general condition - Check thé
following:

Skin surface - Cleanliness; free of oil,
heavy dust, or frost.

Skin seams - No apparent fluid leakse.

Control surfaces - Undamaged.
e. Wheel chocks - In place. v
f. Tires and shock struts - Check condition.
g. Landing gear bungee air pressures - Check.

h. Nose gear doors bungee air pressure -
Checko T

i. Emergency air brake alr bottle - Check.

jo Fuel load - Check that load distribution
is proper; take average temperature of fuel.

NOTE

Fuel temperature must be lower
than 32.220C (90°F) for any flight.

Figure 2-1. Entrance to the Airplane
(In Bottom of Center Crew Nacella Section)
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IS

k. 0il and hydraulic fluid - Check.

1., Bomb bay door - Closed.

m. Slot doors - Same position, both wings.
n. : Ground crew - Observer at nose gear.

o. External dc starter power and external
ic and ac airplane power supplies - Standby.

p. Fire equioment - Standby.

2-15.

2-13.

2-14. STANDARD PREFLIGHT CHECK.

Section Ii

Paragraphs 2-10 to 2-15
q. Danger areas - Clear.
2-11. ENTRANCE TO THE AIRPLAXE,

2-12. The entrance hatch 4is located in the

bottom center of the crew nacelle, (See figure
2-1.) The entrance ladder is normally stowed
by strapping it to the aft face of the oxygen
tank well in the center crew nacelle section.

ON ENTERING THE AIRPLANE.

On entering the airplane,

make the following preflight checks:

PILOTS

a. Entrance and escape hatches - Closed and
secured.

b. Seat - Adjust and latch in pesition,

¢. Rudder pedals - Adjust.

d. Bomb salvo switch - "QFF."

e, Enclosure escape panel release handles -
Forward.

f. Oxygen equipment - Check system pressure,
regulators and flow indicators operation.

g. Nose wheel steering and hand brake
randle - Full back.

h., Instruments and indicators - Check for
condition and markings.

i. Altimeters and clocks - Set.

Je Statié pressure selector valves - M"AIR-
SPEED TUBE,."

l. Radios and interphone - Test operation.
m. Gyros - Uncage.

n. Wing slot oioen lights - On. .,

o. Llanding gear position indicator lights -
Green light on. : )

p. Circuit breakers - Reset.

q. Rudder trim control knob - "Q."
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ENGINEER

a. Landing flap emergency controls in aft
crew nacelle section - Motor selector switches
safetied in "ON" positions; reset lever straight

down,

b. Bomb salvo switches in center crew
nacelle section - "OFF."

c. Landing gear emergency release in center
crew nacelle section .- Handle straight down,
rachet selector lever in ™LOCK GEAR™ position,
indicator at "GEAR LOCKED.™

d. Brakes and steering accumlator air pres-
sure gage (forward of pilot's instrument panel) -

Check pressure.

e. Battery switch - "ON."

f. Ac power control switches - External
power breaker switch - ™OPEN"; bus tie breaker
switch, "OPEN"; voltage-frequency selector
knob, "EXTERNAL POWER ON™; exciter control
relay switches, "OFF."

g. Ground crew interphone switch — "ON."

h. Notify ground crew to connect externsl
dc and ac airplane power.

i. Ac external power voltage and fregquency
test switches - Hold to "TEST"; check voltages
cycles, and phase sequence on ac voltmeter,
cycles indicator, and phase sequence indicator.

- Ac external power breaker switch - Trip
to "CLOSE" if voltage, cycles, and phase se-
quence are proper.

k. Notify pilot that power i3 on.
1. Oxygen equipment - Check operation’,

m. Fuel counter indicators - Set.

n. Fuel selector switches, fill tank switches,
auxiliary to manifold switches - "OFF."

0. Fuel level gages - Check indications
against known quantitiAes. _

p. Hydraulic brake pump manual override
switch - "CFF."

g. Static pressure selector valve - "AIR-
3?7



Section II
aragraphs 2-15 to 2-21

PILOTS d

r. Stall warning test switch - Hold to
"TEST," and check hornm &nd light operation.

s. Wing slot switch - #QOPEN": check indica-

tor lights.

t. Landing gear warning silencer switches -
"QFF,"™

u. Auto-pilot master switch - "OFF.T

pe panel release air

v. Enclosure esca
Check pressure.

bottle pressure gage -

w. Throttles - Full back.

x. Alarm bell switch - Test operation.
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ENGINEER

SPEED TUBE."

r. Indicators - Check; set altimeters and
clock.

s, Throttles - Closed.
t. Generator switches - "ON.™

u. Circuit breakers and circuit breaker
switches on upper half of switch panel (except
pitot heater and battery heater switches ) -
Set to on positions.

v. Anti-icing system switches - "OFF."

w., Anti-icing systems circuit breaker -
Reset.

Xe Ali‘.itude warning switch - ™ON."

y. Cabin air emergenc'y shut-off, switches -
"ON." :

z. Overheat circuits test switches - Hold
to "TEST" positions, check overheat warning

1ights for operation.

aa. Fligﬁt control force scoop heater switch
- "OFF." ‘

bb. Cabin air system switches - If pres-
surization desired: cabin air switch, "CABIN
PRESSURE"; temperature selector switch, MAUTO.";
temperature control rheostat, at desired set-
ting. If pressurization not desired: cabin
air switch, "RAM AIR"; temperature selector

switch, "OFF."

cc, Fire detection test switches - Hold to
test positions; fire indicator lights must
light within 15 seconds.

NIGHT PREFLIGHT CHECK. .

For night flights or for day flights

which will continue after sunset, the follow-
ing preflight checks shall be made in addition
to those outlined in the preceding paragraph:

2-16.
2-17.

a. Bomb bay light - Check ope;-ation.

b. Compartmént dome lights -~ Check opera-
tion. :

c. Fla»shlight - Check Oper'a'ti'on.

‘d. Cockpit lights, ultraviolet and red -
Check operation.

e. Navigation and fuselage lights - Have
 ground observers check operation of each light
and report on interphoné. - :

f. Landing lights - Have ground 6bservers
check extension and illumination of lights

‘;and report on interphone.

'2.18. FUEL SYSTEM MANAGEMENT.

2-19, GENERAL.

2.20. For normal operation, fuel from the
auxiliary tanks is fed into the main tanks
through the manifolds, and is then directed
from the main tanks to the engines. In this
manner, fuel that is farthest Dbehind the
center of gravity is used first. The auxiliary
tank booster pumps are controlled by the
auxiliary-to-manifold switches; the main tank
booster pumps are automatically controlled by
the fuel selector switches., Fuel control set-

_tings for take-off, climb, cruise, and landing

are specified in the following paragraphs and
in figure 2-2. Schematic fuel flow diagrams
for take-off, c¢limb, cruise, landing, transfer
between main tanks, and crossfeed transfer are
shown in figure 2-2, Fuel flow diagrams for
emergency. operation are shown .in figure 3-3.

2-21, TAKE-OFF FUEL CONTROL SETTINGS.

a, All fuel selector switches -"TANK TO
MAN. & ENG." : ’

‘b, All auxiliary-to-manifold switcheé -
"ON,"

-8 . : e RESTRICTED
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© AUXTANK SHUT-OFF VALVE

MANIFOLD TO ENGINE
SHUT-OFF VALVE

O MAIN TANK SUPPLY
SHUT-OFF VALVE

® FUEL PUMP

. MAIN TANK SUPPLY LINE 4]}3 CROSS FEED VALVE

[¥] cHeck vaLvE &> ENGINE SHUT-OFF VALVE

2. AUX.TANK SUPPLY LINE

. LEVELING VALVE

3. 'MANIFOLD LINES [T MAIN TANK FILLING VALVE

Pla

IMAIN

Tank | [ aux.]

TAKE-OFF

MAIN TANK SELECTOR SWITCHES-"TANK TO
MANIFOLD AND ENGINE"

MAIN TANK FILL-TANK SWITCHES-"ON"

2.
3. AUXILIARY-TO-MANIFOLD SWITCHES-"0ON"
4. CROSSFEED SWITCH-"OFF"

MAIN TANK MAIN TANK. MAIN TANK MAIN TANK MAIN TANK MAIN TANK
NO 6 NO. 4 NQ. 3 NO. 2 NO. | . NO. 5
FiLL Hon :Ahk ON FiLL tHon FiLL P onN FiLL ¢—JON FiLL §-ON
Tank TANKA D ¢ noesreen TANK TaNK 3) TANK é')
. f o | Kl : |o=s OFF oFF . oFF
aux. ro@on aux. 70 £ ON aux. TofEJon ‘g aux. Tofdon aux. 10 Eon Aux.To fJ On
AN MAN. MAN. . MAN MAN., 1 MAN
| oFF OFF OFF ' loFr oFF
AUX. TANK AUX. TANK | AUX. TANK AUX. TANK AUX. TANK AUX. TANK
NO. 8 NO. 10 NO.12 NO. 11 NO. 9 NO.7
TANX EMPTY TANK EMPTY TANX EMPTY TANK EMPTY TANK EMPTY TANK EMPTY

YRB49 10010

Figure 2-2 (Sheet 1 of § sheets). Courses of Fuel Flow
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@ AUX.TANK SHUT-OFF VALVE

&> ENGINE SHUT-OFF VALVE & MANIFOLD T0 ENGINE

MAIN TANK SUPPLY
SHUT-OFF VALVE

® FUEL PUMP LJ‘]]: CROSS FEED VALVE

1. MAIN TANK SuppLY LINE

2. AUX.TANK SUPPLY LINE (¥] cHeEck vALVE

. LEVELING VALYE : MAIN TANK FILLING VALVE

3. MANIFOLD LINES

cLIMB AND CRUISE

CROSSFEED SWITCH- "OFF"

AS AUXILIARY TANKS BECOME EMPTY, TURN
OFF AUXIL-IARY-TO-.MANIFOLD SWITCHES

6. WHEN ALL AUXILIARY TANKS ARE EMPTY, TURN
OFF MAIN TANK FILL-TANK SWITCHES

1 MAIN TANK SELECTOR SWITCHES-"NORMAL 4,
TANK TO ENGINE' 5.
MAIN TANK FILL-TANK SWITCHES-"ON"

3. AUXILIARY-TO-MANIFOLD SWITGHES-"ON"

MAIN TANK MAIN TANK MAIN TANK MAIN TANK MAIN TANK
NO. 6 NO. 3~ NO. 2 NO. | NO.5
FiLL on FILL N FiLL {ON FitL EJon FiLL (Qon
Tan Tanx @o"o“.’un Tanx Au“ @ TANK
OFF l orr " OFF OFF OFF
aux. ToRJ oN AUX. TO £ ON g—AUX. TofJon aux. 70 f=)ON aux. To - on
- MAN MAN, MAN v MAN. g MAN
. . ) . " .
{ orF OFF ) OFF j orf oFr
AUX. TANK AUX. TANK AUX. TANK AUX. TANK AUX. TANX
NO. 8 NO. 12 NO. 1 ) NO. 9 NO.7
TANK EMPTY TANK _EMPTY TANK_EMPTY TANK EMPTY ° TANK EMPTY TANK EMPTY
L N YRg49 10011

L0

Figure 2-2 (Sheet 2 of 5 sheets).
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Section II

MAIN TANK SUPPLY LINE
2, AUX.TANK SUPPLY LINE

3. MANIFOLD LINES

® FuEL PumP lﬂ',:l CROSS FEED VALVE
[¥] cHeEck vaLve

. LEVELING VALVE : MAIN TANK FILLING VALVE

LANDING

. MAIN TANK SELECTOR SWITCHES-"TANK TO
MANIFOLD AND ENGINE"

MAIN TANK FILL-TANK SWITCHES-"OFF"
AUXILIARY-TO-MANIFOLD SWITCHES-"OFF"
CROSSFEED SWITCH-"OFF"

. Q ENGINE SHUT-OFF VALVE ‘&

MANIFOLD TO ENGINE
SHUT-OF F VALVE

MAIN TANK SUPPLY *
SHUT-OFF WVALVE

@ AUX.TANK SHUT-OFF VALVE

MAIN TANK MAIN TANK MAIN TANK MAIN TANK MAIN TANK MAIN TANK
NO 6 NO. 4 NO. 3 NO. 2 NO. | NO. 5
FiLe § own Fice Jon FiLL Jown Fie | on FiL | oN FiLl. Jon
TaNK TanNK TANK TANK TANK TANK
CROS3I-FELD
OFF . @on orF ° @or; OFF oF F
o~ V-]
Aux, TO l QN AUX. TO [o1] AuX.TO ON AUX. TO on . AUX. TO l ON AUX. TO ON
MAN MAN. MANM. U MAN MAN. MNAN
@OF‘ OFF OFF OFF @OFF OFF
AUX. TANK ° AUX. TANK . AUX. TANK AUX. TANK aAUX., TANK AUX. TANK
NO. 8 NO. 10 NO.12 NO. I1 NO. 9 NO.7
TANK EMPTY TANK EMPTY TANK EMPTY TANK EMPTY TaNx EMPTY TANR EMPTY

YRB49 10071

k

Figure 2-2 (Sheet 3 of 5 sheets). Courses of Fuel Flow
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) AUX.TANK SHITOFF VALVE

MANIFOLD TOENGINE
SHUT-0FF VALVE

MAIN TANK SUPPLY
SHUT-OFF VALVE

d]]: CROSS FEED VALVE

Q ENGINE SHUT-OFF VALVE &

| MAIN TANK SUPPLY LINE ® rueL Pump

2 AUX.TANK SUPPLY LINE (] cHEck vALVE

. LEVELING VALVE = MAIN TANK FILLING VALVE c

3. MANIFOLD LINES

TRANSSER BETWEEN

) ADJACENT MAIN TANKS

2. FOR TANK WHICH IS TO RECEIVE FUEL:
A.SELECTOR SWITCH-"NORMAL TANK TO ENGINE"
B.FILL-TANK SWITCH - "ON"

‘CROSSFEED SWITCH- "OF F "

1S TO PROVIDE FUEL!

|. FORTANK WHICH )
TCH-"TANK TO MANIFOLD

A.SELECTOR SWI
AND ENGINE " N
B.FILL-TANK SW!TCH- OFF 4.
MANIFOLD SWITCHES -"OFF"
NOTE: THIS PROCEDURE APPLICABLE WHEN A TANK
1S RUPTURED BUT MECHANISMS ARE STILL
OPERATIVE

3. AUXILIARY-TO-

MAIN TANK MAIN TANK MAIN TANk MAIN TANK MAIN TANK
NO. 6 NO. 3 NO. 2 ’ NO. | NO. S
FiLL on = FiLL f5ON FiLL § ON FiLe (ON
TANK, Tanw c"’:.nn TaNK . Tanx @ 1ANY .
L .
| i oFF ofF Eorr | or
X. TO ON AUX.TO J ON 1 AUX.TO § ON AUX.TO | ON ¢ AUX.TQ §ON
Muu:g I'ON ‘UNAN- I MAN. g MAN‘l NAN‘] uAn
@ors- . OFF '@orﬂ . @osw on
' AUX. TANK AUX. TANK AUX. TANK __AUX. TANK AUX. TANK
AUX. TANK . - .
NO. 8 NO. 10 NO. 12 NO. 11 NO. ® NO. 7
TANK EMPATY TANR EMPTY TANK EMPTY TANK EMPTY . |TANK EMPTY TANK EMPTY
- . YRB49 10012

L2

Figure 2-2 (Sheet.l. o

£ 5 sheets). Courses of Fuel Flow
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® rFueL pump C{EJ CROSS FEED VALVE € WXTANK SHUT-OFF VALVE

. MAIN TANK SUPPLY LINE
MANIFOLD TO ENGINE

&> ENGINE SHUT-OFF VALVE G YUT-OFF VALVE

o MAIN TANK SUPPLY
SHUT-OF F VALVE

2 AUX.TANK SUPPLY LINE (Y] cHEck VALVE

3, MANIFOLD LINES () LEVELING- VALVE = MAIN TANK FILLING VALVE

(3=

MAIN TANK CROSS TRANSFER

2.FOR TANK WHICHIS TO RECEIVE FUEL

. FOR TANK WHICH IS TO PROVIDE FUEL:
A, SELECTOR SWIT CH-""NORMAL TANK TO ENGINE"

A SELECTOR SWITCH-"TANK TO MANIFOLD AND ENGINE"
8. FILL-TANK SWITCH-“OFF" B.FILL-TANK SWITC H-"ON" |

3. AUXILIARY TO MANIFOLD SWITCHES-"OFF" 4_CROSSFEED SWITCH-"ON"

NOTE: THIS PROCEDURE APPLICABLE WHEN A TANK
IS RUPTURED BUT MECHANISMS ARE "STIL L.

OPERATIVE

MAIN TANK MAIN TANK MAIN TANK MAH:J TANK MAIN TANK MAIN TANK
NO & NO. 4 NO. 3 NO. 2 NO. | NO. 5
FiLL ON ?th 'ON FiLL (ON FitL ON FiuLt ION FiLL ON
TANX Al K@ TANK Closruo TANK @ TANK . TANK @
) OFF —0FF OFF g IoFF ' = oFF E3oFF
aux TO I ON AUX.TO ON AUX. TO l ON ~ AUX. TO onN aux. 10 ON AUX. TO OoN
MAN MaN MAN. oFrF MAN MAN. ) - MAN n -
on ofFF ., @on oFF Q OFF Florr
AUX. TANK *_AUX. TANK ‘AUX. TANK AUX. TANK AUX. TANK AUX. TANK
NO. B QO wowo O woaz2 QO non NO.9 NO.7
TANK EMPTY °, TANK EMPTY TANK EMPTY TANK EMPTY TaMN® EMPTY TANK EMPTY
Yt 49A 1O0° Y

Figure 2-2 (Sheet 5 of 5 sheets). Courses of Fuel Flow
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Paragraphs 2-21 to 2—-27

Ce
i de Cross-feed switch - "OFF.”
»-22. CLIMB FUEL CONTROL SETTINGS.

a. All fuel selector switches - "NORMAL
TANK TO ENG." _ -

b. All auxiliary-to-manifold switches -
"ONL"

c. All main tank f£ill-tank switches - "ON.”
d. Cross-feed switch - nQFF."

NOTE

Set fuel controls for climb within
5 minutes after take-off.

2-23. NORMAL CRUISE FUEL CONTROL SETTINGS.

a. All fuel selector switches - "NORMAL
TANK TO ENG." )

b. All auxiliary-to-manifold switches - "ON."

c. All main tank f£ill-tank switches - "ON."

d. Cross-feed switch - "OFF."

All main tank f£1ill-tank switches - MON."

AN Q1-15EBB-1 .

mately as follows:
Nos. 9 and 10 . - after 2 hours

Nos., 11 and 12 after 2-3/4 hours

Nos. 7 and 8 - after 3-1/4 hours

f. As each auxiliary tank becomes empty and
tank empty indicator light goes on, turn cor-
responding tank-to-manifold switch off. Main
tanks only will supply fuel to engines after
all auxiliary tanks are empty.

2-24. - LANDING FUEL CONTROL SETTINGS.

a. All fuel selector switches - "TANK TO
MAN. & ENG."

b. All auxiliary-to-manifold switches - ®OFF."

c. All main tank fill-tank switches - n"OFF."
d. Cross-feed switch - "OFF." '

2-25, STARTING ENGINES.

2-26. GENERAL.

2.27. Before starting engines, make sure that
the danger areas fore and aft of the airplane
{see figure 2-3) are clear of personnel, air-

e. Auxiliary tanks will become empty approxi- craft, vehicles and ground equipment. External
BLAST DEFLECTOR
IF NOT AVAILABLE,
AREA MUST BE CLEAR
200 FEET AFTOF
AIRPL ANE,
MOF .
60}‘}/ T
[FEE)DANGER AREAS
25FT.
ENGINES AT EXHAUST VELOCITY 485 MPH 245 MPH 160 MPH
MAXIMUM POWER|EXHAUST TEMPERATURE| 196°C {385°F) 116°C (240°F) 91°C (195°F)
25 50 . 75
FT FT. . FT.
YRE49A 10047

Figure 2-3. Danger Areas
RESTRICTED
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dc power must D€ plugged into the engine star-
ting external power circuits on each side of
the airplane
External dc and ac power must also be plugged
into the airplane's external power receptacles
in the left wing. Refer to paragraph 3-18 for
engine fire procedure.

2-28. ENGINE STARTING PROCEDURE (ENG'INEER).
a. External dc starter power - Plugged in.

b, Fuel nelector switch for engine to be
started - "NORMAL TANK TO ENG." '

c. Starter switch fer engine to be started -
nNORMAL START™ 3 hold momentarily, then release.

NOTE

After moving starter switch to
nNORMAL START™ and releasing,
current 1is supplied automatically
to that engine's starter and
ignition system for L5 seconds.
If it is necessary to stop the
starting procedure during that
time, move the starter switch

to "EMER. STOP."™

d. Throttle lever for engine to be started -
When engine reaches 8% rpm, move throttle
lever smoothly but rapidly to idle range. The
engine will require 5 to 8 seconds to fire.

CAUTION

If engine does not fire within 10
seconds after throttle is moved
to idle position, stop engine and
allow at least 5 minutes for

fuel to drain from combustion
chambers before again attempting
to start engine. Do not operate
starter continuously for more

2-33 .

for ground starting of the engines. )

AFTER ALL ENGINES ARE STARTED.

Section II

Paragraphs 2-27 to 2-33

than one minute. Starter motor
will safely pr-ovide only three
immediately consecutive starts
or starting attempts, with mini-
mum intervals. of J-minutes

rest between starts, Each serles
of three starts or attempted
starts must be followed by a 30~
minute period during which the
starter is not operated.. '

e. Exhaust temperature gage — Check for in-
dication.of start and note that temperature is

pelow limit mark.

f. Engine speed - 50% rpm ground idling
speed is required to provide adequate ac and
dc power.

g. O0il pressure - At lesst 7 psi after
engine has stabilized at idle speed.
2-29, HOT STARTS OR ACCELERATION.

2-30, HRecord each ™hot start"™ in Form 1. A
"hot start" is defined asa start (1) during -
which the tailpipe t emperature exceeds 900°C
{16520F) but is under 1000°C (1832°F) for a
period of 20 seconds or longer, Or {2) durin
which the temperature reaches 1000°C (1832°F
or higher for a period of 10 seconds or longer.

2-31. After five starts in which the tempera-
ture is between 900CC (1652°F) and 1000°9C
(1832°0F) for a period of 20 seconds or longer
or one start in which the temperature exceeds
1000°C (1B832°F) for a period of 10 seconds or
longer, a special 1nspection of the engine must

‘be made by the ground crew,

2-32, If overspeeding of 102% to 104% is en-
countered during any start and/or acceleration,
the engine will be inspected. An overspeeding
at any time in excess of 104% will require the
engine to be inspected.

PILOTS
NOTE )

Operation of control surfaces
and wing slot doors must be
checked by ground observers
reporting direction and amount
of movement on interphone.

a. Elevons and control sticks - Check free-
dom, direction, and amount of movement on nor-
mal and emergency power.

b. Rudders and pedals - Check freedom and
amount of movement.

¢, Wing slot doors - Check 6perat16n; check
indicator lights; leave wing slot switch in
"OPEN" position. : '

d. Landing flaps - Check operation} check
indicator.

e. Trim flaps and control wheels - Check
freedom, direction, and amount of movement on
normal and emergency power; check trim indica-
tors. After check, leave trimmed nose up, as

ENGINEER

a. Engines - Operate at 60% rpm, to provide
hydreulic pressure for control surface opera-
tion. s

b. Fuel selector switches - "TANK TO MAN &
ENG."

c. Fill tank switches - "ON.™

d. Auxiliary to manifold switches - "ON,

‘e. Hydraulic pressures - Check..

RESTRICTED : L5
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Section II
Paragraphs 2-33 to 242
. PILOTS '
sequired. (0° to 3© normal range with cg of
25% to 26%.)

f. Auto-pilot and zudder trim - Check oper-
ation.

t

AN 0l1-15EBB-1

ENGINEER

f. Ac voltage-frequency selector knob - On
desired altermator. .

Exciter control relay switch for alter-

- MON."

nator to be put on line -

h. Check voltage and cycles of alternator
on voltmeter and cycles indicator.
{. External power breaker switch - "OFF."

. Alternator breaker switch - "CLOSE™;
check indicator light. .

k. Repeat f., g., and h. for second alter-
nator; check synchronization lights.

Alternator breaker switch for second

alternaton S mOLOSE; check indicator light.
m. I;zdicators - Check. .
n. Generators - Check and adjust voltages.
0. Notify ground crew to disconnect external

power and remove wheel chocks.
p. Ground crew interphone, switch - "OFF."

q. Notify pilot when ready to taxi.

2-34. TAXIING..
2-35. GENERAL.
2-36. Limit ground operating time to a mini-

mum, as the six engines consume up to 25
gallons of fuel per minute at taxiing rpm.

TAXIING PRECAUTIONS.
nose wheel with the alr-

2-37.

a. Do not turn the
plane stationary.

b. Use extreme caution when making turns.
Do not turn nose wheel sharply. Do not forée
nose wheel to turn; use only a follow-up motion

with the steering handle.
Landing gear side load structural limita-

§.3 ng" side load at 146,500 pounds
and 0,5 "G" side load

Ce
tions are:
or more gross weight,

BEFORE

_2=42,

at 146,500 pounds or less gross weight .

2-38. USE OF BRAKES.

2-39. Either pilot can use the brake pedals
to apply the brakes. For minimum radius turns
at sEow speeds, use differential braking. If
the airplane gains excessive speed while taxi-
ing, the brakes can be applied evenly on both
main gear by pulling back on the nose wheel -
steering and hand brake handle. Use of the
hand brake during taxiing should be limited to
braking or stopping in a straight line.

2-40. USE OF THROTTLES.

2-41. Advance the throttles slowly and evenly
for taxi thrust. . Engine speeds of 60% to 7%
rpm are necessary to initilate the roll; after
the airplane is moving, 50% rpm is sufficient
to keep it moving, except onr an uphill grade.

TAKE OFF.

‘PILOTS
‘a. Airplane in position for take-off.

b. Hand brake - Set.
c. Wing slot switch - "OPEN.T" '
d. Landing flap switch < "OFF"; check posi-

tion indicator for up positlon.

e. Throttle lévers - When’r'eady for take=~
off, check with engineer and advance throttle

levers to full open position.

£, Hand brake - Release, after receiving
engzineer's O.K. for take-off.

L6

‘ ENGINEER

e. Engine indicators - Check readings when
pilot advances throttles and, if normal, give.
pilot 0.K. for take-off.

RESTRICTED
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TAKE-OFF . '
TAKE-OFF CHARACTERISTICS.

2"103 L4
2-LL.

2-45. The airplane will fly off with gentle
back-pressure on the stick. The airspeed at
which it leaves the ground depends on the gross
weight. As the airplane leaves the ground, a
sensation of being in an excessively nose-high
attitude may be experienced by the pilots.

This sensation arises from the fact that the
pilots are seated in the wing rather than in

a fuselage positioned at several degrees of
incidence below the chord-line of the wing.

2-4,6. DIRECTIONAL CONTROL DURING TAKE-OFF.
2-4L7. On the take-off run, directional con-
trol is maintained first with the steerable
nose wheel and then, as the speed increases,
with the rudders. Do not use the brakes ex- -

cept in an emergency.

2-4,8., NORMAL TAKE-OFF PROCEDURE.

a. After the engineer has given the 0.X.
for take-off, release the parking brake but
continue to hold the nose wheel steering and
hand brake handle for steering purposes. Keep
the nose wheel on the ground with full forward
pressure on the control stick. The copilot
will call out airspeeds so that the pilot may
devote all of his attention to the runway.

NOTE

Approximately 19 seconds time is
required for the engines to accele-
rate from 32% rpm to 100% rpm.

b. At 65 to 75 knots the rudders become
effective. When that speed is reached, re-~
lease the nose wheel steering and hand brake
handle and return the control stick to about
neutral. Raise the nose wheel at the follow-

ing airspeeds:

GROSS WEIGHT AIRSPEED

175,000 99 knots (IAS)
145,000 90 knots (IAS)
115,000 81 knots {IAS)

¢, Lift the airplane off the ground by
gentle back pressure on the stick at the follow-

ing airspeeds:

GROSS WEIGHT AIRSPEED

175,000 109 knots (IAS)
145,000 .101 knots (IAS)
90 knots (IAS)

115,000

d. As soon as the airplane is airborne,
brake the wheels with the foot pedals 'and re-
tract the gear, Maintain an airspeed just at

"evident in the perf ormance data.

Section II
Paragraphs 2-43 to 2-58

the stall warning indication until unacceler-
ated flight occurs, or until obstacles are
cleared.

WARNING

The airspeed must be held below
152 knots until the gear is wup
and the doors are lockeds Approxi-
mately one minute is required for
full retraction of the geare.

e. When safe altitude and airspeed have
been reached, retard the throttles for climb
at normal rated power,

f. Place the wing slot switch in the "AUTO"™
position.

"2-4,9. MINIMUM RUN TAKE-OFF PROCEDIjRE.

2-50. Use the same procedure as for a normal
take-off. '
2-51, ENGINE FAILURE DURING TAKE-~-OFF. (See

paragraphs 3-4 through 3-9.)

2-52. CLIMB.
2-53, NORMAL CLIMB.
2-54L. Normal rated power (96% rpm) or military

power (100% rpm) may be used for climbs. Use
of military power is limited to 30 minutes
duration. See figure A-8, ippendix I, for
climb speeds. During the climb, the engineer
should synchronize the engine rpm's and, within
5 minutes after take-off, change the fuel se-
lector switch settings to "NORMAL TANK TO ENG."

2-55, Several types of climbs, each optimum
with respect to a different criterion, are
possible, These climbs are those Tegquiring
minimum time, minimum fuel, or minimum distance,
respectively, to reach each particular altitude,
or that providing maximum distance including
cruise distance from end of climb for the fuel
consumed. The oper-ating instructions (see
figure A-8) relating to these climbs include
airspeed and power.

2-56, - For minimum time climb (maximum rate of
climb), the airspeeds are the same as those
tabulated in the climb chart {see figure A-B).
Continuous use of military power is optimum
for this type climb. . '

2-57, For minimum fuel climb, the exact air-
speeds have not been determined. However, for
airplanes of this t ype, minimum time climb air-
speeds provide almo st minimm fuel climb. There-
fore, the airspeeds tabulated in the climb chart
{see figure A-8) are suitable and are recommen-
ded. Using military power is optimum, as is

2-58. For maximum distance climb, the exact
airspeeds have not been determined. However,
for airplanes of thils type, maximum distance
climb is almost attairied with minimum time

climb airspeeds. Thus, the climb airspeeds

tabulated in the ¢l imb chart (see figure A-8)
are recommended. Continuous use of military

RESTRICTED . . : . L7
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M

|. SPEED RESTRICTIONS ARE -
APPLICABLE TO SMOOTH AND |
40,0007 4 N% TURBULENT AIR. 1
— 4, NI 1| 2. IN VERY ROUGH AIR, AIRSPEED
FENCRE TR % SHOULD BE REDUGED TO AVOLD -
BB Q 3, GUST FACTORS EXCEEDING MANEUVER n
QN e 1 N2
|| N e D FACTORS GIVEN IN FIGURE 2-5. i
] EAUNIAN 3. BEFORE USING THESE CURVES, THE i
| '\ Ny “PILOT'S OBSERVED AIRSPEED READING ||
T A X MUST BE CORRECTED FOR INSTRUMENT
] X < ERROR. : i
|| \NA N - i
] \ ™ -
30,000 +— \ ]
’ | \ \ WEIGHTS IN EXCESS OF 165,000 LB. 7]
| \ A MUST BE SPECIFICALLY AUTHORIZED L1
A\ [ BY AMG. :
5 \ \
w j
re o VA \
& |m X
2 - ATy :
=
3 20,0001 \ \ A
] ‘\ \ \
| \ \
| \ \ |
1 \ \
im R .
10.000 +— MAXIMUM — T MAXIMUM MAXIMUM -
’ PERMISSIBLE T PERMISSIBLE k| ~ PERMISSIBLE
[ LEVEL HIGH \ LEVEL HIGH \ |. DIVE SPEED ]
11 SPEED SPEED - {ANY GROSS WEIGHT}
|| {175,000 L8. (165,000 LB.
L GROSS WEIGHT) : GROSS WEIGHT)
T | ;\ \
Q -
180 200 - 220 240 260 280 300 320

'INDICATED AIRSPEED~KNOTS

YRE49A 10019

Figure 2-,. Dive and High Speed Restrictions
L8 RESTRICTED '
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LIMIT MANEUVER LOAD FAGTOR
{ "G"UNITS)

3
N~
P~
—~ ]
T
2 ——
I
o :
100 [}]} 120 130 140 150 160 | 165 | 170} 175
GROSS WEIGHT (IN THOUSANDS OF POUNDS]
_________——-1———‘
—’——____._—__—
.
CAUTION

GUST LOAD FACTORS EXCEEDING THESE
MANEUVER LIMITS SHOULD BE AVOIDED
BY AIRSPEED REDUCTION IN VERY ROUGH
AlR.

WEIGHTS ABOVE 165,000 LBS. MUST
BE SPECIFICALLY AUTHORIZED BY AIR
MATERIEL COMMAND. '

YRS49A 10020

Figure 2-5. Flight Maneuver Load Factor Restrictions
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Paragraphs 2-58 to 289

power is almost opt i.mum for this type climb
.and is recommended.

2-.59, OBSTACLE CLIMB.

2_60. Clearing obstacles on the climb-out
after take-off should be done with an airspeed
at least 18 knots above the minimum take-off
speed and slightly above the speed at which
the stall warning is actuated, to avoid con-

trol difficulties.

2-61. DURING FLIGHT .

2-62. GENERAL.

2-63, Use pitot heat and flight control force
scoop heater as nece3SsSary. When on a photo-

graphic mission, do not change the cabin air
temperature controls from the settings initially
made by the pho;o_navigator. As the auxiliary
fuel tanks become empty, turn off the corres-
ponding auxil.iary_to-—manifold switches. .

2-6L4., ENGINE OPERATION.

2-65. Throttle operation is conventional.
Operate the throttles slowly and smoothly,
especially when flying above 10,000 feet, to
avoid flame-out. The minimum engine rpm for
maximum operation of the power surface control
hydraulic systems 13 57%. Above 17,000 feet
altitude, minimum engine rpm's must be increased
to above flame-out, &S5 indicated below:

Altitude Minimum
(Feet) Engine Rpm
Sea Level 57%
10,000 57%
20,000 62%
30,000 72%
35,000 75%
2-66. WING SLOT DOORS OPERATION CHARACTER~-
- ISTICS. .
2.67. As the wing slot doors close, the air-

plane noses down momentarily and then returns
to its original trim.

2-68, CONTROL SURFACES OPERATION.

2_69. To obtain maximum control surfaces

operating speed for simultaneous use of elevons,
rudders and trim flaps, maintain internal engine
rpm's above 57% of maximum. (Pod engines do

not have hydraulic pumps.) If the internal
engine speeds are reduced to less than 57%

rpm, the maximum control surfaces speed avail-
able is reduced in direct proportion. At low
airspeeds, lateral and longitudinal control

is adequate but directional control is impaired.

2.70. FLIGHT DATA AND RESTRICTIONS.'

2-71. CRUISE CONTROL DATA. (See Appendix I.)

- 2-72, LEVEL HIGH SPEED RESTRICTIONS. (See
figure 2-4.) .
2-73. MANEUVER LOAD ("G") RESTRICTIONS. (See
figure 2-5.)
50

RESTRICTED
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2_71.5 ALTITUDE RESTRICTIONS. (See figure
B-2.

2-75. TYAW VS. AIRSPEED RESTRICTIONS. (See
figure B-1.)

2-76., CG RANGE RESTRICTIONS. (Refer to para-
graph 2-6.)

2-77., ALTERNATOR AND STARTER-GENERATOR LOAD
RESTRICTIONS. (See figure B-3.)

2-78. STALLS.

2-79. STALL SPEEDS.

2.80. Stall speed varies, depending on the

gross weight and the cg location, When the
airplane cg is rearward, a stall is more
violent and the airplane tends to drop off
into a spin. An airspeed of at least - 18 knots
above the stall speed should be maintained at

all times.

: STALL SPEEDS
IAS - KNOTS
GEAR UP OR DOWN IDLING POWER
FLAP ANGLE GROSS WEIGHT-1000 1lbs
POSITION |OF BANK
175 145 | 115 85
0° 0° 102 93 8l 73
0° 30° 108 100 90 78
50° 0° 97 90 80 70
50° 300 104 95 86 74
2-81. STALL INDICATIONS.
2.82, There is little if any pre-stall buffe.t.-

ing. The stall warning horn and light on the
beam above the pilot's pedestal are automati-
cally actuated at approximately 13 knots above
the stalling speed. .

2-83. STALL RECOVERT.
2-8L. Recovery from a stall is made by moving
the stick forward and using elevon control to

prevent roll., Wind tunnel tests indicate that
the use of rudder control retards the recovery.

SPINS.

2-85.

2-86. GENERAL.

2-87. Intentional spins are prohibited in this
airplane. There is no tendency for the air-

plane to spin inadvertently in either the cruis-
ing or landing attitudes, A roll from a stall
may develop into a spin, especially when the

cg location is rearward.

2-88. SPIN CHARACTERISTICS.

2-89, Although spin test data have not been

compiled for this airplane, wind tunnel tests
indicate that a spin would be very steep, with
some oscillation, and with the airplane 1losing

about 1800 feet altitude per turn.
RESTRICTED -

"



2-90,.
2-91.

RESTRICTED
AN Ol-15EBB-1

SPIN RECOVERTY.

*

Wind tunnel tests show that recovery

from a spin may be effected in approximately
2-1/2 turns by moving the control stick for-
ward and reversing the stick laterally, leaving

the rudders with the spin.

The tests indicated

that reversing the rudders retarded recovery.

2—95. ACROBATICS.

2-93. All acrobatics are forbidden in this
airplane.

2-9L., DIVING.

2-95.. GENERAL.

2-96, The maximum allowable airspeeds for

diving are shown in figure 2-4.

Abrupt pull-

cuts at high speeds shall be avoided.

2-97.
2-98.,
2-99.

APPROACH.
GENERAL.
The landing flaps on this airplane lower

‘the stall speed only slightly, but they appre-
-ciably steepen the glide path of the airplane.
If, during the approach, it becomes necessary
to reduce the airspeed without flattening the

glide

taneously.

path, the rudders may be opened simul-
This procedure should bn used with

cautiorn until the pilot is familiar with the
characteristics of the airplane in order to

avoid

of descent.

dropping the airplane in at a high rate
The trim .flaps are used to trim

out the negative pitch moment caused by lower-
ing the flaps.

2-100. The following checks shall be made
during the approach:

Check
b.

e.
less.

Check

Ee
less.,

h.

PILOTS

Landing gross weight and cg location -
with engineer,

Command radio ~ On,

Wing slot doors switch - "OPEN."

Auto-pilot - Off,
Landing gear - Lower at 152 knots or

Brakes and steering hydraulic pressure =
with engineer.,

Landing flaps - Lower at 139 knots or

Trim flaps - .Set nose up, as necessary.
Airspeed "over the fence" -

GROSS WEIGHT AIRSPEED
150,000 1bs. 113 knots (IAS)
125,000 1bs. 104 knots (IAS)

10C,000 lbs. 94 knots (IAS)

Section_II

Paragraphs 2—r90 to 2-109
2-101. LANDING.
2-102. GENERAL.
2-103. The landing technique for this airplane
is the same as that for any airplane equipped

with tricycle landing gear, The airplane has
a tendency to float during the landing because
of the large area of the wing and its proximity
to the ground. During the transition from the
steady glide to landing, the airspeed is main-
tained slightly above the stall warning indica-
tion speed to attain the minimum horizontal
distance.

2-104, NORMAL LANDING. .

2-105. As soon as the nose wheel is on the
ground, hold the stick forward and operate the
nose wheel steering and hand brake handle for
directional control. The brakes can be applied
by operation of the brake pedals or by pulling
back on the nose wheel steering and hand brake
handle. Do not raise the landing flaps until
the airplane's speed has dropped below_ 43 knots
(IAS).
2-106. CROSSWIND LANDING.

2-107. Normal technique for this type of air-
plane is used for crosswind landing. The effect
of a crosswind on the airplane after touch-down
is less than that experienced with other air-
planes because this airplane has no fuselage
or tail.
2-108., MINIMUM RUN LANDING,

2-109. The landing run can be shortened by
having the engineer cut the four internal
engines after touch-down, by opening both
rudders, and by using full flaps.

ENGINEER

a. Landing gross weight and cg location -
Calculate; check with pilot,

b, Electrical systems - Check.

c. Power surface control hydraulic pressures

- Check.

f. 'Nose gear steering hydraulic pressure -
Check, after gear is down, Notify pilot that
pressure is 0,K, ’

g. Fuel selector switches - "TANK TO MAN.
& ENG."
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[ t

——> OVER THE FENCE AT
= 94 TO U3 KNOTS

—

N

HOLD NOSE WHEEL DOWN-USE —
STEERING AND BRAKES - DO NOT
RAISE FLAPS UNTIL AIRSPEED
1S BELOW 43 KNOTS

ENTER PATTERN
AT 152 KNOTS

ADDITIONAL FLAPS AS DESIRED-—>
RETRIM TO NOSE-UP CONDITION

FLAPS § DOWN- 122 KNOT e
\" RETRIM TO NOSE-UP CONDITION
]

Z

—

FLAPS - DOWN-
139 KHMOTS

GEAR FULL DOWN OPPOSITE MID-
POINT OF RUNWAY- CONTINUE
APPROACH AT 152 KNOTS OR LESS

YRE4IA 10043

Figure 2-6.

2-110. GO-AROUND.

the throttles, close the
and re-trim the airplane.
ps and the gear when the

2-111. Advance
rudders {if open),
Raise the landing fla

STOPPING ENGINES.

Approach Pattern

airplane is clear of the ground, Maintain an
airspeed of less than 152 knots until the gear
is up and the doors_are closed and locked.
Then assume a normal climbing angle.

2-112.
PILOTS \
a. Throttles - Retarded.
b. Flight controls - Move all surfaces to

neutral, landing flaps Upi notify engineer.

¢. Gyros - Cage.

ENGINEER

c. Throttles - Move indiwvidual throttle
levers past idle detents to "CLOSED" positions.

d. ' Fuel .selector switches - “OFF," after
engines have stopped.

CAUTION

Do not turn fuel selector switches
off until engines stop rotating;
otherwise, engine—-driven fuel
pumps will be running while dry.’

2—115. BEFORE LEAVING THE AIRPLANE.

PILOTS,

' a, Brakes - Set by pulling nose wheel steer-
ing and hand brake handle full back and releas-

ing trigger.

52

ENGINEER

a. All fuel system switches - "OFF."

RESTRICTED
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hot .
.

b. Lights

z, HRadios

d. Brakes
reiease nose
handle to i1 s

_e. Fill ou

RESTRICTELD Sectiorr Il

AN 01-15EBB-1 o Paragraph 2-113
PI':LOTS ENGINEER
CAUTION
© sent brakes if they are
- 0orf, © b, All ac pawer control switches - "OFF"
and "OPEN." :
- ore, ¢, Generavor switchés_ - Leave TON."

—~ When wneel chocks are in place,
wheel steering and hand brake
forward position.

v Form 1.

RESTRICTED - " : |

d. All circuit breaker switches on upper
half of switch parel - T™OFF."

e. Battery switch - T"OFF,"

53
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SECTION III

EMERGENCY OPERATING INSTRUCTIONS

3-1. ENGINE FAILURE.
3-2. GENERAL.
3-3, In all cases of engine failure, the

flight engineer ahall turn the fuel selector
switch for that engine to nQFF® and close the
individual throttle, Fuel remaining in the
main tank corresponding to that engine may be
sransferred to the other main tanks or fed to
the other engines through the manifold. {See
figures 2-2 and 3-3.)

3-4. ENGINE FAILURE BEFORE LEAVING THE GROUNRD
ON TAKE-OFF.

3.5, In the avent of engine failure during
the take—off runs

a, If flying speed has been reached, con-
tinue the ake-off, using rudder to control
the yaw, if necessarye.

b. If flying speed has not been reached or
it is decided that obstacles can not be
cleared, retard the throttles and apply the
brakes as much a3 is possible without skidding
the tires.

c. It is possible to
gear before the airplane's weight is off the
gear by pulling out on the landing gear handle
emergency release xnob, (29, figure 1-20) on
the left side of the pilot's pedestal and then

retract the landing

moving the landing gear handle to the wgpn
position. ) ) ‘
3-6, ENGINE FAILURE AFTER LEAVING THE GROURD

ON TAKE-OFF - CONTINUED FLIGHT.

3-7. In the event of engine failure after the
airplane has left the- ground on take-off, if
sufficient airspeed and power to
have been attained:

a., Hetract lapding gear.

b. If possible, maintain at least the opti-
gum airspeed for minimum drag, as follows:

GROSS WEIGHT AIRSPEED

175,000 171 knots (IAS)
145,000 157 knota (IAS)
115,000 14,0 knots (IAS)

c. Allow airplane to yaw up to permissible
1imits shown in figure B-1 in ordar to permit
closing of rudders. This procedure will give
minimum drag and allow airplane to be more
easily controlled.

NOTE
The yaw stablliser system will

continue flight -~

3‘8.
ON TAKE-OFF - FORCED LANDING.
3-9, In the event of engine failure after the
airplane has left the ground on take—off, if
sufficient airspeed and power to continue flight
have not been attained:
a. Determine whether the circumstances and.

the time available make it desirable or prac-
tical to attempt to Jower the gear. APP
mately one minute ias required for the landing

retrac

gear

automatically
rudder e
the unba
be necesasary
plane for yawed f1light by opera-—

tion of
knob.

ENGINE FAILURE AFTER LEAVING THE GROUND

to

travel of the
by moving the

site
b.

Ca
dual

d‘

position.
Lower the flapse.

Notify the engineer to close the indivi-
throttles. )

If sufficient
salvo the photoflash bombs, if installed.

proximately 10
bomb bay door to opern and the photoflash bombs

to drop.

f.

e

pilot’'s, and p

h.

3-10.
3-11.

b.

RESTRICTED
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Instruct crew members to prepare
forced landing.

Jettison the enclosure vescape

Lock

The pilot,
navigator are preventad
bending forward when the controls
are in the locked positions;
fore all
accessible should be
the controls to the locked
positions.

moving

Land straight
only enough to niss obstacles,

ENGINE PAILURE DURING FLIGHT -

Follow procedur-e apecified in paragraph
3-7, steps b'and Ce .

Increase

shoulder harmesses; copilot's,

an engine fails during £light:

Section III
Paragraphs 3-1 to 3-11 -

open the opposite
nough to compensate for
lanced thrust. It will
to re—trim the air-

the rudder trim control

roxi-
t or extend; the direction of

gear can be reversed at any time
{anding gear handle to +he oppo-

altitude is available,
Ap-
sseconds Aare required for the

for
panel.

hoto—navigator' s seats.
CAUTION

copildt., and photo-—
from

there-
readily
cut veforse

switches not

ahead, changing direction

power on remaining engines to
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paintain desired airspeed and altitude. (Do nations of engines inoperative, are approxi-

not exceed normal operacing restrictions, in- mately the same a3 normal stalling speeds { see

cluding those listed in paragraph 2-3.) paragraph 2-80). .

3_12., FLYING WITH ONE OR MORE ENGINES IN- ' . It is safe to turn into a dead engine it
’ adequate airspeed is maintained or if the power

OPERATIVE.
! on the operating engines is not too high.

3-13. When flying with one or morse engines
inoperative: ) ¢, For maximum range, the airplane should
be permitted to yaw sufficiently to allow

a. Stalling airspeeds, with various combi- closing of the rudders (see paragraph 3-7, c).

— 3-14. EMERGENCY AIR STARTING OF ENGINES.
PILOTS ENGINEER

a. Pull nose of airplane up momentarily
to drain combustion chambers of engine to be

started.
rpa (windmillins) - At least 8%. b. Throttle - Closed.

. ¢. Fuel selector switch - Turn to "NORMAL
TANK TO ENGINE." .

b, Engine

d. Engine .atarting switch - Hold to "AIR *
START" position momentarilye. T

' ' e. Throttle - Open smoothly and rapidly to
idle range.

f. Exhaust temperature gage - Observe for
indication of start.

g. If starting attempt is wunsuccessful,
close throttle and repeat procedure.

h. Engine rpa - Allow engine to operate at
retarded power setting until exhaust tempera-
ture stabilizes. i

i Synchrénize'engine rpm with that of
other engines.

3-15. FIRE. or in the extermal engine pods. ¥hen an engine
_ overheat warning light goes on, under any cir-
3-16., ENGINE FIRE. cumstances, decrease the power on that engine
. and watch the fire indicator lights on the
3-17. GENERAL. The engine overheat warning fire extinguisher system control panel for
" 11ghts indicate overheat and possible fire further indication of fire.
conditions in the {nternal engine compartment s

. 3.18. ENGINE FIRE DURING STARTING.
PILOTS ENGINEER

a, Starter switch - Move to “EMER STOP™
position. .

b, Fuel selector switch - Turn "OFF."™
c. RNotify ground crew by interphone .
d., VFNotify pilot.

e, Fire extinguisher discharge switch (in-
ternal engine only) - Hold to "1ST FIRE™ posai-
tion for seconds.

e. Alert. crew in case airplane has to be
evacuated. - .

* £. Throttle - Close.

RESTRICTED
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.

3-19. ENGINE FIRE DURING FLIGHT.

PILOTS

c. Alert crew to atand by in case airplane
has to be abandoned.

d., If fire is in external engine pod, at-
_tempt to put fire out by sideslipping airplane
away from firee.

e. Give crder to bail out, in event fire
cannot be extinguished.

Section II1
Paragraphs 3-19 to 3-23

ENGINEER
a. Fuel selector switch - Turn " OFF."
b, Inform pilot which engirie is afire.
¢. Fire extinguisher discharge switch (in-
ternal engine only) - Hold to n1ST FIRE"™ or
noND FIRE" position for 6 seconds.
NOTE

Fire indicator 1light will go out
when fire is out.

d. Throttle - Close.

e. Do not restart that engine.

* £, If smoke or fumes enter crew nacelle
through cabin pressurization system, move
cabin air emergency shut-off switch for that
sid? of airplane to ™OFF" position {25, figure
1"Ll- .

3-20. WING FIRE.

3-21. In the event of a fire occuring outside
of the internal engine compartments, attempt
to put the fire out by sideslipping the air-
plane away from the fire. Turn off corres-
onding cabin air emergency shut-off switch
25, figure 1-4) if smoke or fumes enter crew

nacelle,

3-22, CREW NACELLE FIRE.

3-23, If a fire occurs in the crew nacelle:
a. See that all hatches are secure,
b. ‘If ram air is being used for ventilation,
move cabin air switch (21, figure 1-4) to )
nCABIN PRESSURE™ position,

¢, Move cabin air emergency shut-off
switches (25, figure 1-L) to "OFF™ positions.

d. Use hand-operated fire extinguishers.

ESCAPE N FLIGHT

ESCAPE FROM CRASH
L ANDING OR DITCHING

Figure 3-1.
RESTRICTED
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>aragraphs 3-24 to 3-30
3-24. BAIL-OUT, :

25, GENERAL.

3-26. Emergency exit for the pilots is through
the top section of the enclosure. Any of the
in the floor of the crew nacelle
jnto the bomb bay can be
used by other crew members for emergency exit
from the airplane during flight. {See figure
3-1.) The escape hatch into the bomb bay is
the largest and offers the jumper the most
safety in clearing the airplane. Instructions
for releasing the escape hatches are stenciled

3-27.

PILOTS

Give crew bail-out \.farning by interphone

a.
of alarm bell.

and three short rings

b. Contact ground stations by radio, giving

necessary information. .

{s carrying photoflash bombs,

d. If airplane
over an unpopulated area.

salvo them "safe"

e. Instruct crew members to open lower
escape hatches and bomb bay escape hatch, and
to take first aid kitse.

f. Give location and time of bail-out to
ground radio stations.

Give command‘to abandon airplane by inter-

s ring of alarm bell.

phone and one long

h. Pull back enclosure escape panel release
handle.

1. Bail out through toP of enclosure.

BAIL-OUT PROCEDURE.

RESTRICTED . :
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on the hatches. Depressurize the crew nacelle
by moving the cabin air switch (21, figure 1-4)
on the engineer's switch panel to its "EMER
DUMP™ position before attempting to open the
escape hatches. Before opening the escape
hatch into the bomb bay, operate one of the
bomb salvo switches (9, figure 1-21; 22, figure
L-5), located to the left of the pilot*s
station, on the radar-navigator!'s switech panel,
and on the center crew nacelle section wall
beside the escape hatch., Wait 10 seconds

after operating the bomb salvo switch {time

for the bomb bay door to open and for the photo-
flash bombs to drop}, then open the escape
hateh into the bomb bay.

CREW MEMBERS

b. Prepare for bail-out.

¢. Radar-navigator - Check that bomb nose
 fuse arming switch is in "SAFE™ position.

d. Engineer - Place cabin air switch in
"EMER DUMP" position. :

Open escape hatches as directed by pilot.

f.

h. Check gear and bail out, as instructed
by pilot.

3-28. FORCED LANDINGS.
3-29. LANDING WITH GEAR RETRACTED. )
3-30. If it is necessary to make a wheels-up
landing, proceed as follows:

a. Give crew forced-landing warning by

interphone and six short rings of alarm bell.

i{s carrying photoflash bombs,

b. If airplane
unpopulated area.

salvo them "safe" over
c. If feasible, circle landing area to use
up excessive fuel. ' : : :

Release all oxygen by turning the regu-

d.
clockwise position.

lators to the extreme

e. Have astrodome and upper escape hatch in
center crew nacelle section removed. : .

f. Jettiﬁon enclosure escape panel.

g. Lock shoulder harnesses; copilot's,
pilot's, and photo-navigator's seats.

CAUTION

The pilot is prevented from bend-

ing forward when the control is in

the locked position; thersfore,

all switches not readily acces-

aible should be "™cut™ before .

moving the control to the locked il
. position.

h. Lower full flaps.

i. Hold power on until the airplane has
reached landing attitude Just above stalling
s;{eed, then have engineer retard throttles to
closed positions Just prior to landing.

j. Have engineer turn generators and alter-
nators off. ’ )

k. Warn crew with one long ring of alarm
bell to brace themselves for impending impact.

l, After 1andi'ng, turn battery switch off.
m. After airpiane has come to rest, leave

jt immediately. Make sure that all crew men-
bers are out; then move to a safe distance

RESTRICTED
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from the airplane.

3-31. EMERGENCY EXITS AFTER FORCED LANDING.

3-32, For emergency exit on the ground, the
overhead sscape panel of the pilots! enclosure
can be released by operation of one of the re-
lease controls (1, figure 1-21: 3, figure 1-25),
Jocated at the left of each pilot's geat; the
astrodome can be released {inward) by pulling
the emergency release cord adjacent to it; and
the upper escape hatch in the aft compartment
can be released. If conditions do not permit
use of the exits mentioned, emergency escape
can be made by cutting holes with the crash
axes in certain areas of the aft crew nacelle
section which are stenciled as emergency escape

areas.

3-33. DITCHING.
3-34L. GENERAL.
3-35, Ditching characteristics of this type

been definitely established.
Tests with scale models bave given the follow-,
ing indications of what may be expected in '
ditching: The best attitude for contact seems
to be & normal landing attitude, with the land-
ing gear up and the landing flaps down and at
the lowest possible forward speed. Upon contact,
especially if one wing is low, the model tests
indicate a tendency to yaw, and near the end
of the run a moderate turn may develop. Neither
the yaw nor the turn appears to be dangerous,
but crew members should be braced to withstand

airplane have not

Section III
Paragraphs 3-30 to 3-36 °

both longitudinal and lateral deceleration.

No .specific ditching stations have been estab-

"1ished for the crew members, as the space

available on the aft sides of the compartment
bulkheads is limited.

3-36, DITCHING PROCEDURE.

a. Give crew ditching warning by interphone
and six short rings of alarm bell. :

b. If airplane is carrying photoflash Bombs,
salvo them "safe."

¢. Have astrodome and upper sscape hatch in
crew nacelle center section removed.
d. Jettison enclosure escape panel.

e, Lock shoulder harmesses; pilot* s, copilot's,
and photo-navigator's seats.

f. Lower full flaps.

g. Hold power on until airplane has reached
landing attitude just above stalling speed,
then have engineer retard throttles to closed
positions just before contact.

h. Have engineer turn off generators, alter-
nators, and battery switches. -

i. Warn crew with one long ring of alarm
bell to brace themselves for impending impact..

3.

As soon as airplane stops moving, have

. ALARM BELL

. ENCLOSURE ESCAPE PANEL RELEASE CONTROLS
. SPLINT AND DRESSING KIT S

. PLASMA UNIT

CRASH AXE

HAND FIRE EXTINGUISHER (478 -C O2)
KNIFE ASSEMBLY

. FIRST AID KIT :
HAND FIRE EXTINGUISHER (A-2 CARBON TET)
UIFE RAFT

LIFE RAFT RELLEASE HANDLES

SIGNAL LAMP KIT

AND CARTRIDGE KIT

TRBAY 1NI2

COWENPOAUN

523

13. FLARE PISTOL

Figure 3-2. Hiacollaneoﬁ.a Emergency Equipment
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. MAIN TANK SUPPLY LINE

2. AUX.TANK SUPPLY LINE

3. MANIFOLD LINES

. AFFE
MANIFOLD"

2. CORRESPONDIN
3 OTHER MAIN TAN

® FUEL PUMP

[¥] cHecKk VALVE

. LEVELING VALVE

TANK TO ENGINE "

4. OTHER MAIN TANK

Eﬂb GROSS FEED VALVE

Q ENGINE SHUT-OFF VALVE

= MAIN TANK FILLING VALVE c

ENGINE FAILURE

CTED ENGINE SELECTOR SWITCH-"TANK TO 5.

 MAIN TANK FILL-TANK SWITCH-"OFF" 7'
K SELECTOR SWITCHES-"NORMAL

FILL-TANK SWITCHES - "ON"

2 ]
rr S AT S ETE

Ema i om0morm 5000002

© AUX TANK SHUT-OFF VALVE

MANIFOLD TOENGINE
SHUT-OFF VALVE .

MAIN TANK SUPPLY -
SHUT-0OFF VALYE

AUX!LIARY-TO-MANIFOLD SWITCHES -“ON"

CROSSFEED SWITCH-"ON"

WHEN MAIN TANK FO
EMPTY, TURN SELEC
“OFF"

FEED SWITCH

R INOPERATIVE ENGINE BECOMES
TOR SWITCH "OFF" AND CROS S -

MAIN . TANK MAIN TANK MAIN TANK MAIN TANK MAIN TANK MAIN TANK
NO. & NO. 4 NO.3 NO. 2 NO. | NO.5
FiLL fiLL fHon- FieL fon Firt J ON FiLL EoN FILL 3N
rk%hcm TANX @ ) TANKED o s oteo TANK 2 TANK TANK
OFF OFF . ’ on . Horr OFF oFF
aux, TOL)ON ‘AUX. 70§ ON AUX.TOGON . AUX.TOf3ON aux. TO ON AUX. TO (o
VAN MAN. @ . MAN, o NAN MAN. MAN @
oFF OFF ‘Y offF oFF orF . orF
AUX. TANK AUX. TANK AUX. TANK AUX. TANK AUX. TANK __AUX. TANK
NO. 8 NO. 10 NO. 12 . NO. Hi NO. 9 NO.T .
TANK EMPTY TANK _EMPATY TANK EMPTY TANK EMPTY TANK EMPTY TANK EMPTY -
YAB4S 100 14
Figure 3-3 (Sheet 1 of 2 sheets). Fuel System Emergency Operation
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Section III

@ AUXTANK SHUT-OFF VALVE

&> ENGINE SHUT-OFF VALVE & MANIFOLD PO SECNE

O MAIN TANK SUPPLY
SHUT-OFF VALVE

i. MAIN TANK SUPPLY LINE @ FUEL PUMP C{Ib CROSS FEED VALVE

2. AUX TANK SUPPLY LINE E CHECK VALVE

1
3. MANIFOLD LINES . LEVELING VALVE : MAIN TANK FILLING VALVE

MAIN
TANK

AUX

7
TSR I LR P IR

. MAIN TANK MECHANICAL FAILURE ]
3

. Y

\ AFFECTED MAIN TANK SELECTOR SWITGH-"MANIFOLD TO ENGINE” 4 OTHER MAIN TANK FILL-TANK SWITCHES-"ON" 1
2

2 AFFECTED MAIN TANK FILL-TANK SWITCH-"OFF" 5 AUXILIARY TO MANIFOLD SWITCHES-"ON" 3
3 OTHER MAIN TANK SELECTOR SWITCHES-"NORMAL TANK TO ENGINE" 6. CROSSFEED SWITCH-"0FF" E
NOTE. WHEN AUXILIARY TANKS ARE EMPTY, AT LEAST ONE MAIN TANK SELECTOR MUST BE SWITCHED T0 "TANK TO MANIFOLD 4
AND ENGINE " IF MAIN TANK SELECTED IS ON OPPOSITE SIDE, CROSSFEED SWITCH MUST BE TURNED “ON" 4

' 3

>

MAIN TANK MAIN TANK MAIN TANK MAIN TANK MAIN TANK MAIN TANK
NO. 6 NO. 4 NO.3 NO. 2 NO. ! NO. 5
FiLL (Hon FiLL f—jom fiLL Hon rn_L@on FiLL f—on . FiLL JOM
TANNK, TANK TaNK TANK TANK, TANK
CROSS-FLID U .
|orr OFF ofF : | OFF OFF OFF
L o~
aux. Tof-jon aux. To L3 on aux. To - own g AUX. TO E4ON aux. TO = ON aux. TO 4 ON
MAN ’ MAN. v MAN. MAN, MAN. MAN
& \Y), g .
l oFF ] oFf oFF . l OFF l OFF OFF
AUX. TANK AUX. TANK AUX. TANK AUX. TANK - __AUX. TANK "AUX. TANK
NO. 8 NO. 10 NO. 12 NO. I} NO. 9 NO.7
TANK EMPTY TANK EMPTY TANK EMPTY TANK EMPTY TANK EMPTY TANK EMPTY
) YREA9L" 100"

Fuel System Emergency Operation

Pigure 3-3 (Sheet 2 of 2 sheets).
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Section III
Paragraphs 3-36 to 3-53

nearest center crew nacelle section
th life raft release handles (see

£ gure 3-2).

top of crew nacelle through
openi g, astrodome opening,
hatehh in the center crew

crew member
yull out bo
figure 1-29 and 11,

k. Climb onto
enclosure escape
and upper escape
nacelle section.

1. 1If life rafts havse not been released

and inflated by pulling the 1ife raft release
nandles inside the airplane, open the life

~aft compartment door 3 by means of the handles
in their outer surfaceS, pull the short cables
.ttached to the COz pottles in the compartments.

m. Man the life rafts and cast off from the
airplane, Cut the 1ight cord which ties each

1ife raft to the airplane.
k 3-37. FUEL SYSTEM EMERGENCY OPERATION,
(See figure 3-3, Sheet

3-318. ENGINE FAILURE .

1.)

3-39.
Sheet

FUEL TANK FAILURE. (See figure 3-3,
2.)

3-40. FLIGHT CONTROLS EMERGENCY OPERATION.

GENERAL.

Faillure of an i{nternal engine, reduction
's below 57%, or failure
of the power surface

may reduce the

power surface control
he airplane to the

3-41.

3-42.
of internal engine rpm
of a comporent in one

control hydraulic systems,
/hydraulic pressure in the
systems on that side of t
point that simultaneous operation of the con-

trol surfaces at thelr maximum rate of movement

is not possible., In the event of such lowering
of hydraulic pressure, normal control surface
operation can be obtained by operating the
emergency elevon and L
B These systems are energized by pressirg the

g emergency elevon putton on either control stick.

-Eo J LN 000 St d Ual it

b 2 ST A (1

As long as one or more engine-driven generators
he emergency elevon and trim

are in operation, t
be operated as often

% flap hydraulic systemS can
% and as long as necessary to obtain the desired

control surface movements. Under such condi-
tions, the emergency systems produce hydraulic
pressure to augment the pressure in the power
surface control systems.

Should all internal engines or all power
fail, operate the con-
nor-

3-43.
surface control systems
trol surfaces as long 33 possible in the
t mal manner by means of the hydraulic power
produced by the windpilling engines. When
operating with such low hydraulic pressure,
interaction of the control surfaces may be
experienced. For example, if the control stick
is oulled back to produce n"elevator™ action
= and, at the same time, the left rudder pedal
i is pressed, the left elevon will move more
t slowly than the right elevon, creating some
. mgileron® action, When faster control surface
speeds are required, operate the emergency -
elevon and trim flap hydraulic asystems by pres-
i sing the emergency elevon button on one of the
! control sticks, If one or more efngine-driven
generators are operating, the emergency elevon
#% and trim flap systems can be operated indefi-
! nitely. If the ensine-driven generators are
E not operating, the emergency elevon and trim

RESTRICTED
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trim flap hydraulic systems.

"When gear

flap systems are operated by battery power and
can discharge the battery within 5 minutes,

in which case the emergency systems should be
operated continuously only during the approach

and landing.

j=44. The rudders are not supplied with emer-
gency hydraulic power, but a very low rate of
rudder action is available from hydraulic pres-
sure produced by windmilling engines.

3-45. TRIM FLAP FAILURE.

3-46. 1If the trim flaps are inoperative, land
with the landing flaps up. During landings,
the trim flaps are normally used to trim

the negative pitch moment caused by lowering
the landing flaps. If the trim flaps are in-
operative, and the landing gear 1s down, con-
trol of the airplane for a proper landing ‘flare
is endangered by use of the landing flaps.

3-47. LANDING GEAR EMERGENCY OPERATION.

3-48.

LANDING GEAR EMERGENCY EXTENSION PRO-
CEDURE. - o

3-49, If the landing gear.can not be extended’
by operation of the normal control system, use
the following procedure:

WARNING

Reduce airspeed to 122 knots or
less before operating landing
gear emergency release.

a., Leave landing gear normal control handles
4n "DOWN"™ position.

b. Pull up on the landing gear control cir-
cuit breaker (46, figure 1-20) on the pilot's
pedestal. The purpose of pulling the circuit
breaker is to remove all power from the gear
mechanisms so that the doors will not attempt
to close after the gear is extended,

c. Set rachet selector lever on landing
gear emergency release handle {sse figure 1-27),
on side of oxygen tank well, to "UNLOCK GEAR"

position.

d. Operate landing gsar smergency release
handle up and down until mechanisa hits stop.
Indicator above handle will move from "GEAR
LOCKED" position to “GEAR UNLOCKED" position.
and door locks have been released,
gear should extend of its own weight and be
Jocked in down position by means of bungee
action. o
3-50, LANDING GEAR EMERGENCY RETRACTION PRO-
. CEDURE. . »

No provision is made for emergency re-
traction of the landing gear from the full
down, locked position. In the event that any
of the gear fails to extend completely during
the emergency extension procedure ocutlined in
paragraph 3-49 and it is desired to retract
the gear for a crash landing, the following
procedure shall be used:

ROTE

3'510

Energenéy retraction is possible
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only if the landing gear electrical
system is 3in proper working order
and failure of the gear to extend
i{s due to causes other than power
failure.

a. ,Set rachet selector lever on landing
gear emergency release handle to "LOCK GEAR"
position.

b. Operate landing gear emergency release
handle up and down until mechanism hits stop
and indicator above handle is in "GEAR LOCKED"

position,

c. Eeset {push in) landing gear control
circuit breaker on pilot’s pedestal.

d. Place landing gear normal control handles
in "UP" position for not less than 10 seconds.
This will allow doors to open completely if
they did not do so during the attempted emer-
gency extension.

e. Place pilot's landing gear control handle
in neutral position. (The handle is in neutral
position when held in line with the word "gear"
of the placard alongside the handle.) The
handle can be held in this position by means
of the hinged lock plate beside the handle
(see figure 1-20).

f. Cut ac power from airplane by moving both
alternator breaker switches to MOPEN" positions.

g. Place landing gear normal control handles
in "DOWN" position for not less than 1O seconds.
This will allow lock actuators to reset.

h. Place pilot's landing gear control handle
in neutral position’(see step d., above).

i{. Restore ac power to airplane by moving
both altaernator breaker switches to "CLOSE"
pesitions, with normal paralleling procedure.

] Section III
Paragraphs 3-51 to 3-57 °

j. Place landing gear mnormal contr-ol handles
in "UP® position. All gear should retract and
doors should close and lock.

3-52, BRAKES AND STEERING HYDRAULIC .SYSTEM
EMERGENCY OPERATION.

3-53, GENERAL. ) .

3-54, If the brakes and steering hydraulic

system fails to operate automatically, as in-
dicated on the nose gear steering hydraulic
pressure gage (2, figure 1-12) on the engineer's
panel, the pump of the system may be energized
by means of the hydraulic brake pump manual
override switch {1, figure 1-12}), located ad-
jacent to the pressure gage. The normal elec-
trical circuit of the system is controlled by’
the nose steering and brake circuit breaker

(45, figure 1-20% on the pilot's pedestal; the
emergency circuit is controlled by the emer-
ency brake and steering circuit breaker switch
31, figure 1-4) on the engineer's switch panel.
Failure of this system to operate automatically
may be caused by emergency lowering of the pgear,
failure of the controlling limit-switches on
the gear units or failure in the normal control
circuit. The brakes and steering system pump
is operated by the airplane's battery. If the
engine-driven generators are not operating, the
brakes and steering system pump shculd be
operated only when absolutely necessary, in
order to conserve battery power,

3-55, SHOULDER HARNESS EMERGENCY OPERATION,
3-56. GENERAL.
3-57, The pilot, copilot, and photo-navigator

are prevented from bending forward when the
shoulder harness inertia reel lock controls
are in the locked position; therefore all
switches not readily accessible should be "cut®
before moving the controls to the locked posi-
tion in preparation for a forced landing.

oy
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Section IV
Paragraphs L -1 to L-16

SECTION IV
OPERATICNAL EQUIPMENT

4-1. PHOTGGHAPHIC EQUIPMENT.

4-2. GENERAL.

4L-3, Five camera installations - forward
oblique, multiple, trimetrogon, stabilized
vertical, and alternate split vertical - are
located within the crew nacelle, (See figure
4-1.) Each camera installation is equipped
with z plate glass window. Except at the for-
ward, flexible camera statlon, electrically-
operated camera well doors cover the camera
windows when the cameras are not in use. Each
camera window is provided with a blower-type
defrosting system. A dry-air vacuum system
provides vacuum for each camera. All controls
for operation of the cameras, camera doors,
and vacuum system are installed on the photo-
navigator's camera control panel (see figure
4-2), located in the forward crew nacelle sec-
tion to the right cf the pilot's station. A
Type B-2 aerial photo viewfinder, model A-2VF,
is installed at the photo~-navigator's station.

L-L. PHOTOGRAPHIC EQUIPMENT CONTROLS.

4-5. CAMERA MASTER SWITCH AND INDICATOR LIGHT.
The camera master switch (12, figure L=-2) is a
two-posizion, on-off switch, When it is in
+he MOFF" position, all photographic equipment
circuits are dead; when it is placed in the
"ON" positicn, power 1s supplied to the view-~
finder, camera control bus, camera coatrol,
camera doors, and camera vacuum switches. The
camera master indlcator light 1llumirates when
the master switch is in the "ON" position.

L-5%. AC POWER SWITCH AND INDICATOR LIGHT.
Placing the ac power switch (11, figure 4-2)
in the "ON™ position supplies power teo the ac
power bus, camera door-actuator motors, A-1L
magazine amplifier, and the A-28 mount ampli-
fier.
when the ac pewer switch is in the "ON™ posi-
tion.

4L-7. CAMERA CGNTROL SWITCHES. A three-posi-
tion camera cortrol switch (3, figure L4-2) is
nrovided for each camera installation. These
switches are used to select either automatic

or manual operation of the individual cameras.

L-8, CAMERA CONTROL CIRCUIT BREAKERS. The
push-te-reset type camera contrcl circuit
hreakers are lecated on the camera ccntrol
panel (14 through 24, figure L-2} and on the
camera power distribution panel {see figure
L-4), located on the right-hand side of the
center crew nacelle section. T

4-9. SPLIT VERTICAL - MULTIPLE CAMERA SELECTOR

SWITCH. The alternate split vertical camera °

installation utilizes the forward multiple

camera mount, with camera installation at 189,
The split vertical-multiple camera selector

" switch (2, figure 4L-2) 13 used to select the

The ac power indicator light illuminates’

camera installation to be used.

L-10. CAMERA DOOR SWITCHES ARD INDICATOR
LIGHTS. The camera door switches (4, figure
L-2) have three positions - "OPEN,™ "OFF,” and
nCLOSE." Placing one of these switches in the
"OPEN" position opens the corresponnding camera
doors. When all of the doors of the selected
camera installation reach the full open posi-
tions, the indicator light above the switch
glows, Placing a camera door switch in the
nCLOSE™ position returns the selected doors to
the closed position and turns out the indicator

light.

L-11. CAMERA FANS CIRCUIT BREAKER AND INDICATOR
LIGHT. The camera fans circuit is controlled
by the engineer's cabin air selector switch

(21, figure l1-4). When that switch is placed
in the "CABIN PRESSURE™ position, the camera
fans operate and the camera fans indicator
light on the camera control panel lights. The
camera fans circuit is protected by a camera
fans circuit breaker (10, figure 4—2) on the
camera control panel. The photo-navigator can
cut the fans off by pulling out on the circuit

breaker.

L-12. CAMERA VACUUM SYSTEM SWITCHES AND INDI-
CATOR LIGHT. Placing the two-position vacuum
system switch (8 figure 4-2) in the "ON" posi-
tion starts the vacuum pumps operating. Re-
turning the switch to the "OFF" position stops
the pumps, The vacuum System indicator light
goes on when the vacuum pumps are running.
Individual vacuum control switches are also
provided on the camera control panel for the
trimetrogon and the forward oblique cameras.

L-13. CAMERA VACUUM SYSTEX CIRCUIT BREAKERS.
The wacuum system circuit breakers (13 and 14,
figure L-4) are-of the push-to-reset type and
are located on the vacuum relay panel arnd cn
the camera power di stribution panel in the
center crew nacelle section, i

1 -14. PILOT'S WARNING SELECTOR SWITCH. The
pilot's warning sel ector switch (9, figure L4-2),
located on the camera control panel, is placed
in the position cor-responding to the camera
installation to bte operated. The intervalo-~
meter for that camexra installation will then
i{lluminate the camexra intervalometer warning
light (14, figure 1 -19) on the pilot's instru-
ment panel befors camera operation.

INTERVALOMET ER INITIATION SWITCH AND
INDICATOR LIGHT. The two-position, on-off in-
tervalometer initia tion switch (1, figure L-2)
{s used to supply power for cperation of the
intervalometers, T he indicator 1light above
the switch goes on when the switch is placed
in the "ON™ positiom.

-16. A-lL MACAZINE AND A-2¢ MOUNT CONTROL
PROVISIONS, Provis ions are made on the lower

4-15.
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Paragraphs L-16 to L—22

end of the camera control panel for mounting
ane A-1lh magazine conntrol and one A-28 mount
Aontrol to be used with the stabilized verti-
cal camera installation.

4-17. INTERVALOMETERS. The intervalometers
(7, figure L~2) on the camera control panel
are used to regulate automatically the time
interval at which exposures of the cameras
are made.

4-18, PHOTOGRAPHIC EQUIPMENT INDICATORS.
4-19. MULTIPLE CAMERA INDICATOR LIGHTS.
Multiple camera indicator lights (5, figure
4-2), one for each camera of the multiple
camera installation, are mounted at the top
of the camera control panel. Each indicator
light illuminates each time an exposure is

RESTRICTED
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made, either automatically or manually, with
the corresponding camera.

4,-20. EIPOSURE COUNTERS. The exposure coun-
ters (6, figure L-2) on the camera control
panel are of the subtractive type and indicate
the number of exposures left in the film maga-
zZines.

4,-21. PILOT'S CAMERA INTERVALOMETER WARNING
LIGHT. The pilot's camera intervalometer warn-
ing light (1lh, figure 1-19) is located on the
right-hand side of the pilot's 'instrument panel.
The indicator light is controlled by the camera
intervalometers and givea the pilot a visual
warning to level or steady the airplane before
operation of the cameras.

L-22. PILOT'S PHOTO OPERATIONS INDICATOR LIGHT.

LOCATION

1. caAMERA CONTROL PANEL FORWARD CREW NACELLE

2. IFORWARD OBLIQUE CAMERA STATION FORWARD CREW NACELLE

3. [MULTIPLE CAMERA STATION (VERTICAL) CENTER CREW NACELLE

2. IMULTIPLE CAMERA STATION (FORWARD 25°) CENTER CREW NACELLE

5 |STABILIZED VERTICAL CAMERA STATION AFT CREW NACELLE

6. |PROVISIONS FOR MOUNTING A-l14 FILM MAGAZINE AND AMPLIFIER |AFT CREW NACELLE

7. ITRIMETROGON CAMERA STATION ) ) AFT CREW NACELLE

8. | STOWAGE RACKS,. ) CENTER AND AF T CREWNACEL LE
9. | MULTIPLE CAMERA STATION (AFT 70°) CENTER CREW NACELLE

10.] 18® 30’ SPLIT VERTICAL CAMERA STATION (ALTERNATE) CENTER CREW NACELLE

11.] viEwFINDER : PHOTO-NAVIGAT OR'S STATION

tad) VraDo

Pigure L-1l. Photographic'Equipment ‘
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INTERVALOMETER INITIATION SWITCH

. SPLIT VERTICAL-MULTIPLE CAMERA

SELECTOR SWITCH

. CAMERA CONTROL SWITCH

CAMERA DOORS SWITCH
MULTIPLE CAMERA INDICATOR LIGHTS
EXPOSURE COUNTER
INTERVALOMETER

VACUUM SYSTEM SWITCH

PILOT'S WARNING SELECTOR SWITCH

. CAMERA FANS CIRCUIT BREAKER

. AC POWER SWITCH

. CAMERA MASTER SWITCH :

. INDICATOR LIGHT TEST CIRCUIT BREAKER
. MULTIPLE MANUAL TRIP CIRCUIT BREAKER
. VERTICAL DOOR CIRCUIT BREAKER

-

16.
17.

18.
19.
20.

21
22.
23.
24.
25.
26.
27.

28.

VIEWFINDER CIRCU!T BREAKER
FORWARD OBLIQUE CAMERA CIRCUIT

. BREAKER

MULTIPLE DOOR CONTROL CIRCUIT BREAKER
VERTICAL MANUAL TRIP CIRCUIT BREAKER
INDICATOR LIGHTS AND COUNTERS ‘
CIRCUIT BREAKER

VERTICAL CONTROL CIRCUIT BREAKER
FORWARD OBLIQUE CONTROL CIRCUIT BREAKER

TRI-METROGON CONTROL CIRCUIT B REAKER
MULTIPLE CONTROL CIRCUIT BREAKER
A-28 MOUNT POWER CIRCUIT BREAKER
A-14 MAGAZINE POWER CIRQUIT BREAKER
TRI-METROGON DOOR MOTORS CIRCUIT
BREAKER .
MULTIPLE DOOR MOTORS CRCUIT BREAKER

Figure 4-2, Camera Control Panel
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WIDE ANGLE GRID ILLUMINATION KNOB
CONTROL SWITCH :

DRIFT GRID ILLUMINATION KNOB
INDICATOR LIGHT

GRID GHANGE - OVER CONTROL
COMPUTER :

DRIFT METER DATA

-DRIFT METER CONTROL SWITGH

ENO UL BN~

Figure L-3. Viewfinder Controls

A photo operations indicator light (15, figure
1-19) on the right-hand side of the pilot's
instrument panel is provided to give the pilot
visual indication of camera operation.

L-23. VIEWFINDER.

4L-24. The Type B-2, model A-2VF, aerial photo
viewfinder provides the photo-navigator with a
view of the terrain pelow and ahead of the.air-
plane for flight line navigation and the loca-
tion of photographic targets., The viewing
system consists of two integrated optical sys-
The wide-angle objective system has an
included field of eighty-five degrees, with

thé optical axis tilted fogward and upward, in
the longitudinal plane, 37 from the vertical.
The system furnishes the observer with an ex-
tended view from near the forward horizon to a
point 5° behind the vertical. The drift sys-
tem optical axis is zertical and its view
covers a field of 30 directly below the air-
plane for the purpose of determining drift;
this system serves also. as a photographic view-
finder for cameras having a relatively small
field angle: Suitable grids, having controlled

1{1lumination, are provided in both systems for .

the solution of drift problems, location of
track line, and the determination of the field
of the various camerade . Two dyed-glass viewing
filters are provided in each system, and either
or both may be inserted in the optical paths,
at the discretion of the observer.

L-25., VIEWFINDER CONTROLS.

,-32.

4-26. The controls for operation of the view-
finder are located on top of the unit (see
figure 4-3) and on the right-hand side of the
unit.

4-~27. CONTROL SWITCH AND INDICATOR LIGHT. An’
on-off control switch (2, figure 4-3), which
controls operation of the viewfinder, is lo-
cated on top of the unit. When the switch is
on, the indicator light illuminates.

4L-28. GRID ILLUMINATION KNOBS.
grid 1llumination knob (1, £1
drift grid illumination knob

A wide angle
e 4-3) and a
3, figure L-3)

* econtrol the intensity of illumination of the

grids of the two viewing systems.

4,-29. GRID CRANGE-OVER CONTROL. The grid
change-over control (5, figure 4-3) is operated
to actuate the mirror change-over system, for
switching from the wide angle system to the
drift system.

,-30. DRIFTMETER CONTROL SWITCH, The drift-
meter control switch (8, figure 4-3) is moved
to the WLEFIW or "RIGHT® positions to move the
drift grid to the left or right. . _

L-31. COMPUTER. A circular elide-rule com-'
puter (6, figure 4-3) on the viewfinder 1s used
for computing the ground speed of the airplane.

PILTER CONTROL XNOBS. The control knobs
for the filters are on the right-hand sjde of
the viewfinder case.
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4L-33. OPERATION OF VIEWFINDER.

a.

b. Shift the viewfinder to the vertical
drift system by moving the grid change-over
control to the "DRIFT" position.

¢. Choose a point of detail in the image
which falls on or near one of the tracking
lines parallel to the center track line, and
follow the point back across the field of the
instrument.

d. Make the necessary changes in the drift
angle of the grid to bring the track of the
image point parallel to the grid lines by
operating the driftmeter control switch.

e. When correctly adjusted, all points in
the image will track parallel to the grid
track lines, and the drift has been fully cor-
rected.

NOTE

After correcting for drift, any
change in the heading of the air-
plane to bring the wide-angle track
line into alignment with the flight
line may introduce some drift error
and require another drift correction.

swrren cam.

R B coninee

Place the control switch in "ON™ position.

o h=34.

Section IV
Paragraphs 4-33 to L4L-3L

Shift the viewfinder back to the wide-
system, which will show the entire area
of the airplane.

f.-
angle
ahead

in the wide-
to the airplane
as the drifz

g. Note that the track line
angle grid has moved, relative
heading, in the same direction
correction.

h. If the drift has been fully corrected,
the wide-angle track line will now define the
true track of the airplane on the ground, and
any necessary ad justment in the airplane head-
ing must be made to bring the track line into
coincidence with the desired flight 1line on
the ground.

i. After bringing the airplane into the cor-
rect position over the flight line, it must be
held there by frequent drift and heading cor-
rections.

J+ Under certain extreme conditions of
lighting, it will be necessary to introduce
certain of the dyed-glass viewing filters, at
the discretion of the observer.

DETERMINATION OF GROUND SPEED.

" a. Time the travel of an image point across
the square drift grid.

EH 35‘ RH ’(‘ TN

“Eﬁ!

YREB48 10060

i. L.H. TRI-MET CAMERA CIRCUIT BREAKER
VERT. TRI-MET. CAMERA CIRCUIT BREAKER
R.H. TRI'-MET CAMERA CIRCUIT BREAKER

L

TRI- MET CAMEF\;A SHUTTER CONTROL
CIRCUIT BREAKER

5 VERTICAL CAMERA CIRCUIT BREAKER

6 VERTICAL CAMERA MAGAZINE CIRCUIT BREAKER. 4
I

7. CONTROL BUS CIRCUIT BREAKER

10,

L.H. 70° MULTIPLE CAMERA CIRCUIT BRéAKER
L.H..35° MULTIPLE CAMERA CIRCUIT BREAKER'
VERTICAL MULTIPLE CAMERA CIRCUIT BREAKER
R.H. 35° MULTIPLE CAMERA CIRCUIT BéEAKER
RH. 70° MULTIPLE CAMERA CIRCUIT BREAKER
MAIN VACUUM PUMP CIRCUIT BREAKER

AUXILIARY VACUUM PUMP CIRCUIT BREAKER

Figure L-i.

Camera Power Distribution Panel (In Center Crew Nacelle Section)
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Section IV 8
Paragraphs L-3L to L-3

set the time in seconds
{ e, opposite the altitude,
nd read the true ground
propriate index for

b. On the computeI”
't," on the inner sca
5n the outer scale, &
speed opposite the ap
nKNOTS."

NOTE
It is essential that the airplane
be maintained stable 1n a normal

flight attitude during this pro-
cedure.,

OPERATION OF PHOTOGRAPHIC EQUIPMENT.

¢

PHOTO-;AVIGATOR'S PREFLIGHT CHECK -
BEFORE ENGINES ARE STARTED.

a. Check Form 1.

osure counters - Set to number of

v, Ex
. £3ilm magazines.

exposures in camera

rs on camera control panel,

¢. Circuit breake
panel - Reset.

and vacuum pump relay

d. Cabin presaturated at a desired air tem-
perature and cabin air temperature controls set
to maintain the same temperature.

PHOTO-NAVIGATOR'S PREFLIGHT CHECK -
AFTER ENGINES ARE STARTED.

- "ON."

L-37.

a., Ac power switch

b. Camera master switch - "ON.™

c. Indicator lights - Test.

d. Camera vacuum system switch - "ON.™

Camera doors - Check operation.

f. Camera operation - Check.

g. All switches - nQFF."

PHOTO-NAVIGATOR'S CAMERA OPERATION
" CHECK ~ BEFORE PHOTOGRAPHY.

L=-38.
a. Ac power switch - "ON."
b. Camera master switch - nON."

vacyum system switeh - "ON.™

d. Camera selector switch - "SPLIT VERTICAL"®
or "MULTIPLE CAMERA" position, as desired.

doors SWitCheS - M™OPEN."

c. Camera

e, Camera

f. A-28 mount and A-lk film magazine
switches - "ON,™

g. Camera control switches - "AUTO" or
"MANUAL," as desired.

h. Intervalometers - Sef._ intervals.

i. Pilot's warning selector switch - Set
to camera to be used.

j. Intervalometer initiation switch - "ON.™

k. For night photography, co-ordinate with '

radar-navigator for release o
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l.
2.

RADAR CAMERA CIRCUIT BREAKER SWITCH

BOMB BAY DOOR OPEN "INDICATOR
LIGHT (RED)

BOMB NOSE-FUSES ARMED INDICATOR
LIGHT i

APA-44 RADAR CIRCUIT BREAKER
APS-23 RADAR CIRCUIT BREAKER SWITCH
FREE AIR TEMPERATURE INDICATOR
SWITCH

GYRO COMPASS CIRCUIT BREAKER SWITCH
COMPASS SLAVING CONTROL SWITCH

. STATIC PRESSURE SELECTOR VALVE

. RADAR PRESSURE CONTROL SWITCH.

. RADAR PRESSURE PUMP TEST SWITCH
. RADAR PRESSURE PUMP INDICATOR

LIGHT

. RADAR PRESSURE PUMP CIRCUIT

BREAKER SWITCH

. BOMB STATION INDICATOR LIGHTS

TEST SWITCH

_BOMB STATION INDICATOR LIGHTS

CONTROL SWITCH :

. BOMB STATION INDICATOR LIGHTS (&)
. BOMB SELECTOR SWITCH

BOMB NOSE-FUSE ARMING SWITCH

. BOMB BAY DOOR CLOSED INDICATOR

LIGHT (GREEN) _
BOMB BAY DOOR CONTROL SWITCH -

f photoflash bombs.

20.
2]. BOMB MASTER SWITCH
22. BOMB SALVO SWITCH AND INDICATOR
LIGHT
23, DRIFTMETER SWITCH
Figure L-5. Radar-Navigator's Switch Panel
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L INTERVAL SELECTOR
2. BOMB COUNTER SWITCH
3. BOMB RELEASE INDICATOR LIGHT

4. TRAIN-SELECTIVE SELECTOR SWITCH

YRE494 1304t

Figure L-6. Photoflash Bombing Intervalometer Panel

PHOTO-NAVIGATOR'S CAMERA OPERATION
CHECK - AFTER PHOTOGRAPHY.

L-39.
a. Intervalometer initiation switch - "OFF."
b. Pilot's warning selector switch - "OFF."
c., Camera control switches - "OFF."

d. A-28 mount and A-l4 film magazine switches
nQFF."

e. Camera doors switches - "C;OSE."-

f., Camera vacuum sy;tem switches - "OFF."
g. Camera master switch -, "OFF." .

h. Ac power switch - T"OFF.™

i. Notify engineer to regulate cabin air
temperature as desired.

RESTRICTED

j. Camera fans circuilt breaker - Pull out
to shut off camera fans. '

L-40. PHOTOFLASH BOMBING EQUIPMENT.

L-41. GENERAL,

L-42. The bomb bay 1is equipped with racks for
carrying and releasing six photoflash bombs.
The electrically-operated, flexible bomb bay
door rolls onto a drum at the aft end of the
bomb bay when it i s opened, Bombing controls
and indicators are located on two panels (see
figures 4-5 and 4L—&) at the radar-navigator's
station. In addition, emergency bomb salvo
controls are provided at the pilot's station
and in the center crew. nacelle section.

4L-43. PHOTOFLASH BOMBING CONTROLS .

BOMB MASTER SWITCH., The bomb master
opens and closes the

71

l-o-'“t.
switeh (21, figure 4-5)
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PORTABLE OXYGEN BOTTLES 5. MONITOR VOLTMETER

i
2. DRIFTMETER , 6. RADAR PRESSURE GAGE
5 PHOTO-NAVIGATOR'S SEAT ' ~17. CLOCK ‘ .
:_ iﬁ?ﬁi;”ﬁ;‘::;m S SEAT . 18. ll\ln)O%JlNB{mDGS BZESEADAR INDICATOR
: : : |9 CcP-21 BALLISTICS COMPUTER
6. ALTIMETER MOUNTING BASE
7. TRUE AIRSPEED INDICATOR »0. HEATED CLOTHING CONTROL BOX
8 SLAVED GYRO MAGNETIC COMPASS 21 AUTO-PILOT REMOTE TURN
9 STEER METER - CONTROL MOUNTING BRACKET
10. SWITCH PANEL 22 INTERPHONE CONTROL PANEL
i BOMB RELEASE SWITCH >3, OXYGEN REGULATOR
|2 PHOTOFLASH BOMBING INTERVALOMETER  24. TRACKING CONTROL UNIT MOUNTING
PANEL ' : BRACKET : -
3. cp22 MILEAGE COMPUTER MOUNTING . 25. ENGINEER'S SEAT

i4. FREE AIR TEMPERATURE IN_DICATOR

YR@4BA 10053

Figure L-7. Radar-Navigatorts Statlon
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electrical power supply circuit for the bomb-
ing control system and the bomb bay door con-
trol system.

L-45, TRAIN-SELECTIVE SELECTOR SWITCH. The
train-selective selector switch (L, figure 4-6)
is used to select either train or selective
bomb release. When the switch is in the
"TRAIN" position and it is desired to stop the
train release before all bombs have been re-
leased, moving the switch to the "SEL"™ position
stops the release of bombs.

L-46, BOMB COUNTER SWITCH. The rotary-type
bomb counter switch (2, figure 4L-§), on the
intervalometer panel, is used to select the
number of bombs to be dropped in train release.
During train release of bombs, if it is desired
to drop more than the number of bombs originally
selected, the bomb counter switch can be held

at the number desired. Turning the bomb

counter switch to the ™0™ position, at any time,
automatically stops the release of bombs. The
switch must be set at least one minute before
the release of bombs.

4-47. INTERVAL SELECTOR. The interval selec~
tor {1, figure L4L-6) is set to regulate the
spacing in feet, relative to ground speed, of
the bombs to be dropped in train.

4-48. BOMB BAY DOOR CONTROL SWITCH AND INDI-
CATOR LIGHTS. The bomb bay door control switch
(20, figure 4-5) is a two-position switch on
the radar-navigator's switch panel., When the
bomb master switch is on, moving the bomb bay
door control switch to the "OPEN"™ or "CLOSED"
position opens or closes the door. A red
indicator light (2, figure 4-5) above the
switch 1illuminates when the bomb bay door is
open; a green indicator light (19, figure 4~5)
below the switch illuminates when the door is
closed.
4-49. NOSE-FUSE ARMING SWITCH AND INDICATOR
LIGHT, The nose-fuse arming switch (18, figure
4L-5), on the radar-navigator's switch panel, -

is piaced in the "ARMED"™ position to arm all
bombs simultanecusly. When the switch is in

the "ARMED"™ position, the red indicator light
(3, figure 4-5} above the switch 1is illuminated.

4L-50, BOMB SELECTOR SWITCH., The bomb selector
switch (17, figure 4-5) controls the supply of
power to the tomb release system. When this
switch is in the "ON"™ position, the selector
relay automatically transfers release impulses
from one rack to another,

4-51, BOMB RELEASE SWITCH. A standard, presa-
to-release, bomb release switch (11, figure
L-7) i3 on the end of a flexible cord which
extends from the aft side of the radar-naviga-
tor's switch panel and is stowed in a clip on
the cabin wall above the photoflash bombing
intervalometer panel. . .

L4L-52, BOMB SALVO SWITCHES AND INDICATOR LIGHTS.
Bomb salvo switches (22, figure-4-5; 9, figure 1
1-21) and indicator lights are located on the
radar-navigator's switch panel, to the left of
the pilot's station, and on the left-hand side
of the center crew nacelle section near the
escape hatch into the bomb bay. Moving any

one of these switches to the "ON™ position
illuminates all of the bomb salvo indicator
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lights, opens the bomb bay door, and drops all
the bombs. Any one of these svitches is oper-
ated to open and empty the bomb bay in gre-
paration for emergency escape through the bomb
bay escape hatch.

L-53. PHOTOFLASH BOMBING INDICATORS.

L-54., BOMB STATION INDICATOR LIGHTS AND LIGHT
CONTROL SWITCHES. An indicator light (16,
figure 4-5) for each bomb statim is provided
on the radar-navigator's swit:h panel., When
the spring-loaded 1light control switch (15,
figure 4-5) next to the 1ights i3 held momen-
tarily in the "ON™ positionm, lights correspond-
ing to the loaded bomb stations glow. An indi-
cator lights test switch (14, figure 4-5) isa
provided on the panel for testing the operation
of the indicator light bulbas,

L-55. BOMB RELEASE INDICATOR LIGHT. A bomb
release indicator 1ight (3, figure 4~6) is lo-
cated on the bombing intervalometer panel. It
illuminates when the train - selector switch
has been set and indicates that pressure on
the bomb release switch will release one or

more bombs.

L-56. OPERATION OF PHOTOFLASH BOMBING EQUIP-
MENT.

L-57. RADAR-NAVIGATOR'S PHOTOFLASH BOMBING
PROCEDURE.

4~58. RELEASING BOMBS.

a. Bomb master switch - "ON.™

b. Bomb station indicator lights - Test
bulbs by holding indicator lights test switch
in the ™ON” position.

¢. Train-selective selector switch - Set to
"TRAIN™ or "SEL,® as desired.

d. Bomb counter switch - Set to number of
bombs to be dropped, if train release,

e. Interval selector - Set to interval
desired, if train release,

f. Bomb bay door switch - "OPEN.™"
’ CAUTION

Do not attempt to change direction
of door movement while door is

moving.

g., Nose-fuse arming switch - "ARMED,."

h. Bomb station indicater lights - Check
loaded bomb stations by momentarily holding
light control switch to "ON.*

NOTE
Be sure switch is returned to

"OFF" position; bombs can not be
released armed while switch is on.

i; Bomb selector switch - "ON."®

Check with photo-navigator for bomd re-

lea;e time.
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S _ SRR, - Note '
As an eirplane = sScends high eltitudeg.,—where the temperature "Normall s
the oxygen cyliracers become chilled. As the cylinders };ow cqldjc;r '2}16 ) d ?nlite -
pressure is rediiced, sometimes rather rapidly. With a 100°F decrease in :yanpeg giga

in the cylinders ‘.Che-gage pressure can be expected to drop 20 per cent., Thi o 1.123
-fall in pressure 1is occasidnelly a cause for unnecessary alarm, A1l tI:xe SeJI:;aP:L
stiJ_'f. there, and &3 the airplane descends to warmer altitudes, the press'u::ygilllze d
to rise again, so© that the rate of oxygen usage may appear to be slower than 1:1Lc>:r:1m.ln
A rapld_fa.ll in ©OXygen pressure while the airplane is in level flight, or while it i..
descending, is mot ordinarily due to falling temperature, of course ’Hhen t:hi he .
leakage or loss of oxygen must be suspected. ) S TARPERS

,-59, AFTER BOMBS ARE HELEASED. B . LW R
400 350 300 280 200 150 100 10C
a. Bomb bay door switch - "CLOSED.” N e e I B R e I
! 714, 412. =
t. Bomb selector switch - "OFF." :9 i? 27_ - 5 3, - 2,\.3“ l"_ b
35,000 |7 5155 57| a5 | 3.0 23| Li|=
c. Nose-fuse arming Switch - "SAFE." 316. - - : S
srlael 430202 N LA 0.8l o
4. Bomb master switch - "OFF." 30,000 |5 g{s5.0[4.2|34|25]1.7 |08} 7
zalzel sz el rnjogyd
,_60. EMERGENCY BOMS SALVO OPERATION. 25,000 | s ¢lsgla.0|3.2|2.4]1.6[0.8]5
y: 123
saleoloefslial s 2oz &
a. Nose-fuse arming Switch - "SAFE.” {20,000 | 25158140 36l271.8 5.3 -4
B e d kd & P - N ':’,: ’7’
b. Bomb salvo switch (any of four in air- 15,000 |2 7| &2 ¥ R5:2 IRERCH BN O i
plane) - "ON." o ° 76l65(5.4144!33/22/11 /8
10.000 P R Y S 2 ] o T
,-61. NAVIGATIONAL EQUIPMENT. ’ 10.118.7]7.215.8{4.3|2.9]1.4|C
,-62. GENERAL BLACK FIGURES INDICATE DILUTER LEVER.'NORMAL"
: : gER FIGURES GRDICATY DHLUTER LEIVER %"
,-63. The navigational equipment at the radar- CYLINDERS: 8 TYPE G-t YRR. 49.10082
navigator'!s station includes; an altimeter, CREW: 6 49

srue airspeed indicator, slaved gyro magnetic

compass, gyro compass control switch and cir-
it breaker, steer meter, free air tempera- Figure 4-8. Oxygen Duratiom
ire indicator and control switch, monitor ’

,oltmeter, altimeter and airspeed hand set,

driftmeter, and driftmeter control switch. A the chute. The spring-loaded
static. pressure selector switch is located at - handle on the top cover acts
the top of the radar-navigator's switch panel, as a valve to relieve that

A wooden case for the seXtant and astro-compass vacuum.
is installed adjacent to the crew nacelle wall

below the radar-navigator's table. Flares are
stowed in a bag on the floor beneath the radar- L-67. OXYGEN SYSTEM.

navigatorts table. A transparent astrodome is

installed in the top of the airplane over the L-68. GENERAL.
station.
. L-69. A low pressure oxXygen system supplied
4L-64. DRIFT FLARE CHUTE. ' by eight Type G-1 oxygen cylinders is installed
in the airplane. The cylinders are located in
4-65. A chute for the release of drift flares the well in the center crew nacelle section.
is mounted at the radar-navigator's station. The complete oXygen system may be serviced
The chute is designed to release flares without through a single filler valve located in a Te- -
altering the air pressure within the crew na- cessed box in the underside of the crew nacelle
celle. just forward of the entrance hatch. Portable
' oxygen units and recharging facilities are pro-
L-66. OPERATION OF DRIFT FLARE CHUTE. vided in the crew nacelle. A pressure breath-
) ing diluter demand oxygen re ator, pressure
a, Open top cover of chute. gage, and flow indicator are installed at each
crew station and at four alternate stations
b. Attach loose end of flare arming-wire to for the photo-technlcian. '

shaft of top cover handle. -
. 4-70. OXYGEN SYSTEM CONTROLS.
¢. Insert flare into chute and close top

cover, : L-71. REGULATOR DILUTER LEVER. A diluter .

: ) lever is provided on each regulator to select
d. Depress foot pedal at right side of chute nNORMAL OXYGER"™ for all normal usages or to

to release flare. . select "100% OXYGEN" for emergency use (zee

paragraph L-78).

ROTE .
4-72. REGULATOR PRESSURE DIAL. A pressure
When the release (bottom) door of dial is provided on each regulator to select
the chute closes after a flare is : safety pressure above 30, feet and pressure
released, a vacuus i3 creatad within breathing above 40,000 feet.
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OXYGEN SYSTEM INDICATORS.

PRESSURE GAGE. A pressure gage 1s in-

stalled at each station.

4-75.

FLOW INDICATOR. A flow indicator is

installed at each station.

L-76.

OIYGEN SYSTEM NORMAL OPERATION.

Section IV
Paragraphs L=73 to 4=-77%

4=77. The regulator diluter lever should be
set at the "NORMAL OXIGEN™ position. The pres-
sure dial of the oxygen regulator should be set
as follows: '

a. For cabin altitudes below 30,000 feet,
leave dial at "NORMAL® position.

b. For cabin altitudes between 30,000 and
L0,000 feet, set the pressure dial at "SAFETI"

HEATED CLOTHING CONTROL BOX
OXYGEN REGULATOR
ANTENNA REEL CONTROL BOX

OXYGEN GAGE PANEL

INTERPHONE CONTROL PANEL
.AR'T-I3 LIAISON RADIO TRANSMITTER
RADIO JUNCTION BOX

BC-348-Q LIA1ISON RADIO RECEIVER

vegasa 10031

Figure 4-9. -Radio Operator's Station
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Paragraphs 4-77 to L, —83
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position.

c. For cabin altitudes above 40,000 feet,
set the pressure dial to the cabin altitude.

L-78. OXYGEN SYSTEM EMERGENCY OPERATION.

4=-79. With symit.oms of the onset of anoxia or
if smoke or fuel fumes should enter the cabin,
set the diluter lever of the regulator to ") 00%

OXYGEN."
CAUTION

When use of "100% OXYGEN" becomes
necessary, the pilot will be in-
formed of this action. Use of

u100% OXYGEN" will reduce oxygen
duration of the airplane. After
the emergency iz over, set the

diluter lever to "NORMAL OXIYGEN.™

In the event of accidental loss of cabin
jmmediately turn the pressure dial of
"ABOVE L4L5M" position

4-80. .
pressure,

Sg—— i the oxygen regulator to
I, LIAISON RECEIVER NORMAL- MONITOR and tighten mask to hold pressure.
: SELECTOR SWITCH : .
: L-81. If the oxygen regulator should become
{2. LIAISON RECEIVER CIRCUIT BREAKER inoperative, disconnect the mask from the air-
plane oxygen system and connect i} to a port- :
13 LIAISON TRANSMITTER CIRCUIT BREAKER able oxygen unit. If an adequately filled port-
able unit is not available, - pull the cord of the
4 ANTENNA REEL CIRCUIT BREAKER H-2 emergency oxygen cylinder.
|s INTERPHONE GIRCUIT BREAKER WARNING
6 COMMAND RADIO CIRCUIT BREAKER When use of the H-2 emergency
. oxygen cylinder becomes neces- -
7 COMMAND RADIO CONTROL GIRCUIT BREAKER sary, the pilot will be informed
: of this action, so that he can
8. COMMAND RADIO TEST CIRCUIT BREAKER immediately deacend to an alti-
tude at which oxygen 1s not re-
S CABIN LIGHTS CIRCUIT BREAKER quired.
_ . ; S S 4-82. COMMUNICATION AND ASSOCIATED ELECTRONIC
EQUIPMENT.
Figure 4-10. Radio Junction Box 4-83. TABLE OF COMMUNICATION AND ASSOCIATED
) . ELECTRONIC EQUIPMENT,
.
TYPE DESIGNATION USE OPERATOR RANGE
Interphone AF Combat Inter-| Intra-air- All crew members. Press-to- Audio Frequency
phone System plane com- |talk buttons on each control :
munication |stick; foot-operated switch
for photo-navigator, radar-
navigator, and engineer;
hand-operated  switches in
aft section for photo-tech-
nician ,
Command Radio|AN/ARC-3 Voice and Pilots Slightly greater
code within i than line of
100-156 MC sight
range
Liaison Radio|AN/ARC-8 . VHP voice |[Pilots 2000 niles
and code
Radar APA-Ld Ground posi-|Radar-navigator
tion indi-
cator
Radar APS=23 Used with Radar-navigator 200 miles
APA-LL : -
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AN O1-15EBB-1 Paragraphs 4L—83 to L4-99
TYPE DESIGNATION USE OPERATOR RANGE
Loran APN-9 Radio di- Radar-navigator 1200 to 1500 miles
rection
finder

,-8L. INTERPHONE SYSTEM. The interphone sys-
tem provides both normal and private inter-
phone communication between all crew members.
The private interphone circuit. is provided so
that the normal system may be open for the use
of other crew members. To use the private
interphone, first call on the normal system
and then have those concerned switch to the
npyT. INTER.™ position. The circuit breaker
(5, figure L-10) for the system is located on
the radio junction box at the radio operator's
station. A ground crew interphone switch (27,
figure 1-4) on the -engineer's switch panel con-
trols the interphone circuit to the ground crew
jacks in the nose gear strut door.

L-85. COMMAND RADIO. A control panel (30,
figure 1-20; 6, figure 1-24) for operation of
the AN/ARC-3 Command Radio is installed on each
pilot's pedestal. Each pilot is provided with
a transmitter switch which allows elther pilot
to have control of the set. An indicator light
adjacent to each switch indicates which pilot
has control of the set. Three circuilt breakers
(6, 7, 8, figure 4=10) for the set are located
on the radio junction box to the left of the
copilot.

,-86. LIAISON RADIO. The AN/ARC-8 liaison
radio may be controlled by either pilot. The
receiver, transmitter, and trailing antenna
control are located at the radio operator's
station to the left of the copilot. A key for
code transmission is mounted on the radio table.
The pilot is provided with a transmitter con-
trol panel (31, figure 1-20) on his pedestal.
The circult breakers (2 and 3, figure 4-10)
for the set are located on the radio junction

box.

RADAR AND LORAN SETS. Radar sets APA-LL
Loran set APN-9 are installed 1n
All controls for the operation

located at the radar-naviga-

L-87.
and APS-23 and
the alrplans.
of these sets are
torts station.

L-88. AIR CONDITIONING SISTEM.
L-89.

L-90. The entire crew nacelle can be venti-
lated with ram air from the alrstream or with
heated, compressed air from the engine com-
pressor sections. Automatic temperature con-
trol is provided for operation of the heating
~ and pressurizing system elements. Emergency
controls are provided for shutting off the
individual heating and ventilating systems on
each side of the airplane, and an emergency
control is provided for emergency depressurizing
of the crew nacelle. Electric fans are in-
stalled throughout the crew nacelle to-aid in
eirculating the air and defrosting the windows.

GENERAL.

,-91. AIR CONDITIONING SYSTEM CONTROLS.

All controls for the air conditioning
are located on the engineerts switch
The cabin air control circuit breaker

L-92.
system
panel.

(8, figure 1-4) for the control circuits is on
the upper section of the panel; the air supply
and temperature control switches are at the
bottom of the panel.

L-93. CABIN AIR SELECTOR SWITCH. The cabin -
air selector switch (21, figure 1-4) controls
the air conditioning system shut-off valves

and is used for selection of ram alr or heated,
compressed air. When the switch is in the "RAM
AIR™ position, the air ducts from the engine
compressors are closed and the ram air intake
valve and normal air dump valve are open. When
the switch is moved to the "CABIN PRESSURE"™
position, the air ducts from the engine compres-
sors are opened and the ram air intake and nor-
mal air dump valves are closed, placing cabin
pressure under control of an automatic pressure
regulator. When the switch is placed in the
"EMER DUMP" position, the air valves operate to
their ram air ventilating positions and, in ad-
dition, an emergency air dump valve is opened
to aid in rapidly depressurizing the crew na-
celle.

L-94. CABIN TEMPERATURE SELECTOR SWITCH. When
the cabin air selector switch {21, figure 1-4)
is in the "CABIN PRESSURE" position, the cabin
temperature selector switch (23, figure 1-4)
provides either automatic or manual control of
the temperature of the air delivered to the crew
nacelle. The center position of this switch

is "OFF." When the switch is in the "AUTO.™
position, the air supply 1is automatically main-
tained at the temperature setting of the cabln
air temperature rheostat (20, figure 1-4) lo-
cated next to the cabin temperature selector
switch. Manual control of the air temperature
may be obtained by momentarily moving the cabin
temperature selector switch to the THEAT™ or
nCcOOL" positions and then returning it to the
nQFF" position., .

4L-95. CABIN AIR TEMPERATURE RHEOSTAT. The
cabin air temperature rheostat (20, figure 1-4)
i3 used to set the automatic temperature con-
trol unit to maintain a desired air temperature
when the cabin temperature selector switch is
in the "AUTO." position.

L-96. CABIN AIR EMERGENCY SHUT-OFF SWITCHES.
The cabin alr emergency shut-off switches (25,
figure 1-4) are provided so that the heated

air from the engines on either side of the air-
plane may be shut off in the event of an emer-
gency such as engine fire or palfunction of the
system on one side of the airplane.

4L-97.

4~98. CABIN ALTIMETER. A cabin altimeter {4,
figure .1-5) on the engineer's center instrument
panel indicates the cabin altitude. A white
arc on the cover glasa of the indicator indi-
cates the range (8000 & 300 feet) of cabin alti-
tude it is desirable to maintain by cabin pres-
surization.

AIR CONDITIONING SYSTEM INDICATORS.

L-99. CABIN RATE OF CLIMB INDICATOR. The cabin
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Section IV

paragraphs 4-99 to L-312

rate of climb indicator (5, figure 1-5) indi-
~ates the rate of incx-ease or decrease in cabin

1titude.

CABIN ALTITUDE WARNING HORN. A cabin
altitude warning horn 3in the forward crew na-
celle section blows when the cabin altitude ex-
ceeds 12,000 feet, jndicating that the cabin
air pressure should be increased or oxygen
should be used. An altitude warning switch
{26, figure 1-L) contx Ols the cabin altitude

warning horn circuit.

AIR CONDITIONXING SYSTEM NORMAL OPER-
ATION.

a. To ventilate the crew nacelle with ram
air, place the cabin air control switch in
the "RAM AIR" position. .

b. To heat and pressurize the crew nacelle,
move the cabin air selector switch to the
"CABIN PRESSURE" positdion, place the cabin tem-
perature selector switch in "AUTO.™ position,
and regulate the cabin temperature by setting
the cabin air temperature.rheostat, If manual
control of the temperature is desired, leave
the cabin temperature selector switch in the
"QFF" position except for momentary deflections
to the "HEAT" and "COOL" positions.

c. When changing cabin air control settings,'

do mot exceed 300 feet per minute rate of
change in cabin altitude, as indicated on the

cabin rate of climb indicator.

AIR CONDITIONING SYSTEM EMERGENCY
OPERATION,

4L-100.

4-101.

4-102.

a. If fumes or smoke from a fire in one wing

enter the .crew nacelle through the air condi-
tioning system, turn off the corresponding cabin
air emergency shut-off switch on the engineer's

switch panel.

b. 1In the event of fire in the crew nacelle,
leave the cabin air selector switch in "CABIN
PRESSURE"™ position (keeping the ram air valve
closed) and move both cabin alr emergency shut-
off switches to "OFF®" position (shutting off
the flow of pressurized air}. This procedure
will stop alg air flow into the crew nacelle, .
and the switch settings should be maintained

4-112, TABLE OF INTERIOR LIGHTS AND SWITCHES.

AN 01-15EBB-1

only long enough to put the fire out with hand
fire extinguishers. As soon as possible, air
flow should again be admitted to the crew na-

celle,

¢. If it is necessary to baill out, the crew
nacelle should be rapidly depressurized by
moving the cabin air selector switch to the
n"EMER. DUMP" position, before attempting to
release the astrodome and the upper escape
hatch in the center crew nacelle compartment.

4,-103. LIGHTING EQUIPMENT.

4-10L. EXTERIOR LIGHTS.

4-105. Control switches and circuit breakers
for all exterior 117111:3 are mounted on the
pilot's pedestal. (See figure 1-20.)

L-106. EXTERIOR LIGHTS CONTROL SWITCHES.

4L-107. LANDING LIGHTS SWITCH. A single,
position landing light switch (20, figure
controls the extension, illumination, and
traction of the landing lights.

NOTE

three-
1-20)
re-

When the engine-driven generators
are not operating, the landing
lights should not be operated for.
more than a few seconds, in order
to conserve battery power.

L-108. FORMATIOX LIGHTS SWITCH. The formation
lights switch (21, figure 1-20) has "BRIGHT,"
nDIM,™ and "OFF" positions.

4,-109, NAVIGATION LIGHTS SWITCHES. There are
two navigation lights switches (32, rfigure 1-20)
for the navigation lights. One switch has

npIM™® and "BRIGHT™ positions; the other has
nFLASH," "OFF," and “STEADY" positions.

4,-110. FUSELAGE POSITION LIGHTS SWITCHES. A
fuselage position lights switch (33, figure
1-20), with "BRIGHT," "OFF," and "DIM" posi-
tions, controls the fuselage position lights.
A push-button type key switch (33, figure 1-20)
is provided for the fuselage lights.

4-111. INTERIOR LIGHTS.

78

LIGHT TYPE AND LOCATION NO. OF LIGHTS SWITCH LOCATIONS

Dome lights: .

-forward section 3 On light panels

-center section 1 On light panel

. -aft section 1 On light panel

~bomb bay 1 On bomb bay forward wall
Extension lights:

-engineer's station 1 On light panel

-photo-navigator's Station 1 On light panel

-radio operatorts station 1 On light panel
Cockpit lights (incandescent):

-each crew station 8 On rear of lamp housings

-aft section L . . . § On rear of lamp housing
Cockpit lights (ultrariolet) :

-engineer's station 7 On rear of lamp housings

-radar-navigator's station 2 On rear of lamp housings
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Section IY¥
Paragraphs 4-112 to L-130

LIGHT TYPE AND LOCATION

NO. OF LIGHTS

SWITCH LOCATIONS

On rear of lamp housing

-photo-navigator's station 1

-radio operator's station 2 On rear of lamp housings

-aft section 1 On rear of lamp housing
Cockpit lights (fluorescent): . _ .

-pilots' instrument panels 2 On pedestals

-pilots' pedestals 2 On pedestals
Table light:

-radar-navigator's station 1 On oxygen: panel |

Interior 1ighting circuit breakers

Engineer *s switch panel

Pilot's pedestal

Radio junction box

Aft section light circuit breaker
panel

L-113. ICE ELIMINATICN EQUIPMENT.

4L-114.

L-115. Equipment for the elimination of ice
on external components of the airplane in-
cludes: leading edge anti-icing systems,
pilot's windshield de-icing and de-fogging
systems, pitot tube heaters, and a ram air
scoop heater.

LEADING EDGE ANTI-ICING SYSTEMS.

GENERAL .

L-116.

4-117. The eight individual leading edge anti-
icing systems use heated and pressurized air
from the compressor sections of the engines.
Four systems on each side of the airplane heat
the leading edges of the outer wing panels,

air intake duct lips, vertical stabilizers,

and engine pods. When the systems are in use,
they are under automatic control. An overheat
protection thermoswitch in earh system operates
to close off the system should an overheat con-
dition occur. A pressure controller unit in
each system provides protection against exces-
sive pressure. The controls and indicators

for the systems are located on the engineer's
switch panel.

4-118. LEADING EDGE ANTI-ICING SYSTEMS CON-
TROLS AND INDICATORS
L-119. ANTI-ICING SYSTEMS CIRCUIT BREAKER.

An anti-icing systems circuit breaker (28,
figure 1-4) on the engineer's switch panel
protects the electrical circuits for all eight
leading edge anti-icing systems.

L-120. ANTI-ICING SYSTEM SWITCHES., Eight anti-
{icing system switches (16, figure 1-4), one for
each system, are located on the engineer's
switch panel. The individual systems are put
into operation by moving the control switches

to the MAUTO"™ positions. C

4,-121. . ANTI-ICING SYSTEMS OVERHEAT WARNING
LIGHTS.  An anti-icing system overheat warning
light {15, figure l—h?»for each not air anti-
icing system indicates when an overheat condi-
tion exists in the individual system. Illumi-
nation of one of the lights indicates that the
automatic overheat protection unit of the sys-
tem has closed off the system.

L-122. OPERATION OF LEADING EDGE ANTI-ICING
SYSTEMS. :

4-123. To put the leading edge anti-icing sys-
tems into operation: )

" a. Make sure that anti-icing systems circuit
breaker is pushed in, otherwise none of the sys-
tems can operate,

b. Place individual anti-icing system
switches in "AUTO" positions. :

c. If an anti-icing system overheat warning
light comes on and remains on over 30 seconds,
turn that system of f until light goes out.
Then, if anti-icing is needed, turn system on

again.

4-124. PILOT'S WINDSHIELD DE-ICING AND DE-
FOGGING SYSTEMS. _
L-125. Two ac electrical circuits are employed

for de-icing and de—fogging the pilot's wind-
shield. Both systems have thermo-film elements
located between the windshield plate sections.
The de-icing circuit directs current through
the outer, high temperaturs, thermo-film ele-
ment for de-icing the outside of the windshield.
The de-fogging circuit directs current through
the inner, lower temperature, thermo-film ele-
ment for de-fogzing the inside of the wind-

shield.

PILOT'S WINDSHIELD DE-ICING AND DE-
FOGGING SYSTEMS CON'TROLS. A windshield de-
icing switch (11, f£igure 1-20), a windshield
de-fogging switch (10, figure 1-20), and a cir-
cuit breaker (9, figure 1-20) for these systems
are installed on the pilot's pedestal. The
windshield de-icing switch has three positions -
nOFF," "HIGH," and T™LOW."™ When operating the
windshield de-icing element, the windshield de-
icing switch should be placed in ™LOW" position
for a few minutes before placing it in the
nHIGH" position. The windshield de-fogging
switch has "ON" and ™OFF" positions.

4,-126.

.h—.127. PITOT TUBE HEATERS.

L-128. The pitot tube heads incorporate elec-
trical heating elements,

4-129. PITOT HEATERS CIRCUIT BREAKER SWITCH.
A pitot heaters circuit breaker switch (32,
figure 1-4), on the engineer's switch panel,
controls the pitot tube heater circuits. .

4,-130. FLIGHT CONTROL FORCE SCOCP ‘HEATER.
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Section IV
paragraphs 4-131 to L —~161

4-131. The air scoop from whick ram air pres-
sure is delivered to the elevon force bellows
.ncorporates a dc resi stance-type heater ele-

ment. .

FLIGHT CONTROL FORCE SCQOF HEATER

The flight comtrcl force scoop heater
} is located at the bot-
switch panel.

L-132,
SWITCH.
switch {22, figure 1-L-
tom cf the englneer's

L-133. MISCELLANEOUS OPERATICONAL EQUIPMENT.
L-134L. GENERAL.
L-135. The location of miscellaneous stowed

equipment is shown in the general arrangement
diagram (see figure 1-2). This equipment in-
cludes spare lamps, spare limiters, jack pads,
mooring equipment, and airplane reference ma-
terial.

L-136. WINDSHIELD WIPERS.

L-137. One hydraulically-actuated windshield
wiper is provided for the pilot's windshield
and orne electrically-actuated wiper is provided
for the photo-navigator's window in the leading
edge. The pilot's windshield wiper recelves
hydraulic pressure from the brakes and steering
hydraulic system. For this reason, the wiper
can be operated only when the landing gear is
down or when the engineer's hydraulic btrake
pump manual override switch is on.

4,-138, PILOT'S WINDSHIELD WIPER CONTROL. The
pilot's windshield wiper control, located just
above the pilot's y{nstrument panel, operates a
ivalve which regulates the flow of hydraulic

fluid to the wiper mechanism and controls its

speed of operat ion.

L-139. PHOTO-NAVIGATOR'S WINDSHIELD WIPER
CIRCUIT BREAKER SWITCH. The photo-navigator's
windshield wiper circuit breaker switch (7,
figure 1-20) 1is located on the pilot's pedestal.

CABIN FANS.

Eight 208-volt ac fans (not including
the camera window fans are used to circulate

air within the crew nacelle. One fan 1is in-
stalled at each crew station and two fans are

jnstalled in the aft section. An on-off switch
is located adjacent tO each fan. A limiter
inatallation for the cabin fans circuit is lo-
cated behind the engineer's instrument panel.

L-140.
L-141.

L-142, HEATED CLOTHING EQUIPMENT.

L-143. Suit heater control boxes are located
at each crew station, a3 follows: pilot's,
‘mounted on a brace at the right-hand side of
the seat; copilot's, mounted on the panel to
the left of the yoke; photo-navigator's,
mounted on the right-hand cabin wall; radar-
navigator's, mounted at the left side of the
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the right-hand

tabtle; engineer's, mounted on
operator's,

wall beneath the table; radio
mounted on the left-hand wall over the table.
In addition, one is installed in the center
sectior and one in the aft section for the
alternate photo-technician stations. The suit
heater control boxes operate on 2L-volts ac
and have plug-in receptacles and rheostat
knobs for voltage control.

L-144. RELIEF TUBE.

L-145. A reliefl tube is installed in the center
crew nacelle section. It is held in place by a
clip attached to the aft face of the oxygen tank
well.

L-146.

4=147. A chemical toilet is installed in the
aft crew nacelle section. -

CHEMICAL TOILET.

L-148. ENTRANCE LADDER.

L=-149. "A ladder is provided for use at the
entrance hatch. When not in use, the ladder
is telescoped and strapped to brackets on the
aft side of the oxygen tank well,

4-150. DATA CASE. '
L-151. A data case is attached to the cabin
wall to the left of the pilot.

4L-152. FLIGHT REPORT HOLDER. .

L-153. The container for the pilot's flight
report is located on the right~hand side of

the pilot's seat.
L-154L. WATER CONTAINERS.

4-155. Two 6.2-quart drinking water containers
are located on the forward face of the oxygen

tank well. A driniing cup dispenser is mounted
alongside the containers.

L-156. HOT CUPS.

4-157. Two hot cups are located on a support

bracket on the left-hand side of the center
crew nacelle section. The cups are electrically
heated, and the heating current is controlled
by a switch located adjacent to the cups.

L-158. SPARE LAMPS.

4-159. An adequate supply of spare lamps is
carried in boxes mounted on the left-hand side
of the center crew nacelle section.

L-160. LOOSE PARTS. .

L,-161. Loose parts kits are stowed in an equip-
ment box located on the floor aft of the chemi-
cal toilet in the aft crew nacelle section.
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APPENDIX I
OPERATING CHARTS

AIRPLANE MODEL
YRB-49A

AIRSPEED INSTALLATION
CORRECTION

KNOTS

ADD CORRECTION TO CORRECTED
IMSTRUMENT READINC (143) To
OBTAIR CALIBRJTED AJRBPEED

AR CORREQTION

2 o1

- |~ J- i~ |-

@ fw jals |» | (e

DATA AN FI ) AVGNST 1240 . BABKY OB T3imatiy.

240 Frausul mArl WY dpts ot 3w CRrtrld
’ YRB4® 10062

Figure A-1. Airspeed Installation
Correction
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AIRCRAFT i-lOOEL
YRB-49 A

KNOTS

SUBTRACT CORRECTHION FROM CALIBRATED LIRSPEED
10 OBTAIN EQUIYALENT AIRSPEED

ENGINE MODEL
J3S-A-19

AIRSPEED COMPRESSIBILITY CORRECTION

CA S -KNOTS
PRESHURE
ALTETUOE
FT.
100 120 140 i60 180 200 220 20 260 280 300 320
TEa LEVEL ° e 9 ° : ° ¢ : : | ° ° o
Lol o : ? ] ] 1 [ ' { ! i 2 z
—t
TIEE [ 2 4 1 } [} t i ! ? 3 3 .
.....
YKLE © ¢ ! ' 1 1 1 } ! . 5 s o
N3 +
Te.zct ° ! ! 2 L 2 __,'_._——_._._'_——3__; k4 ! L
-7t ¢ 1 ¢ 1 1 . s & ¢ 9 i ]
IEREEE I |
THEY) ] ] 1 3l " 5 7 e 32 1y 18
ez t b 1 . 5 7 9 [ 1l 16 10
1v.5T s R
s, ce ] 2 » 5 7 9 v . 17 21
\.C‘G 2 3 3 $ [] ] 1. 1e 11
v, 02 e
— | 2 . 0 ' ' 1e e 22
' e
-
I,

pata ag o5’ ! AUGUST 19%5¢

REXARKS .

vot H,,.-unl sinsPco 8Y VO Yo osirim Tauf

1oate Thing g o1s veLaTeed aie TOIRLE

ISEE LAY

245¢0 OM. ST aAXDARD FORAVLE

YRB4S 10C6)

Figure A-2. Airspeed Compressibility Correction
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AMRPLANE MODEL
YRB-49A

TEMPERATURE CORRECTION
DEGREES CENTIGRADE

SUBTRACT CORGECTION FEOM IMPICATED TEMPERATURE

TO. 9dTaAi s APPROTIIMATE AMBIENT TEMPERATURE

st | ' ~ GCAS-KNOTS

ALTITUDE

FT.

109 12e 130 180 is0 200 220 280 264 L] 300 320

SEr LEVEL ; . . X - " - ; p -
5. 000 - X N N X .

1¢.000 < X T . .

t5.008 2 » 3 . B 4 3 s :

10.600 1 3 - i 7 v 3 r ~ ] i1

15.080 B « B . ¥ Ve 5 s [ ¢ i

3c.000 n - ' S 5 B 'y t E

15. 000 K ' R i B T .- >

8. 500 1 [ X3 [E] 12 T FE ¥

«5.000 R i . K \ 2

0. 000 . . ) 2 X i 13 i1
53, #40

DATA A3 OFI 1 AWGUST 1980 sasEr om: - 1 oot id.

REMARKS

1o 92% &P1ABATIC RECOYTRY a3 BACAK STANDARD
TEMPERATYNER A33UMLH 0 ESTIMATING Tagsf
rreuagy. -

e o owwdr I beri Al BETD EREY RS RS §

TRB4Y 102064

Figure A-3., Temperature Correction
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8
LBS.PER SQ.IN.
4

OiL PRESSURE GAGE FUEL PRESSURE GAGE

@ 50 PSi MINIMUM FOR FLIGHT
B 50-400 PSI NORMAL
B 450 PSi MAXIMUM

IR 75 PSI MINIMUM FOR FLIGHT
B 10-55 PSI CONTINUOUS OPERATION
B 60 PSi MAXIMUM

FUEL GRADE
JP-3

% 1000 LBS.

HYD.
PRESS.

POWER SURFACE CONTROL SYSTEM
HYDRAULIC PRESSURE GAGE

TACHOMETER

B 85-95% BEST CRUISING

B 100% MAXIMUM M 500-2000 PS| NORMAL

B 2050 PSI MAXIMUM

6

PILOT'S AND COPILOT'S AIRSPEED INDICATORS

139 KNOTS MAXIMUM FULL FLAPS

{152 KNOTS MAXIMUM LANDING GEAR)
THE INSTRUMENT SETTING S SUCH THAT THE RED
POINTER WILL MOVE TO \NDICATE THE AIRSPEED ,
REPRESENTING THE LIMITING MACH"NO OF .7.
LIMITING STRUCTURAL AIRSPEEDS ARE SHOWN
IN FIGURE 2-4. .

CABIN ALTIMETER

O] (wHITE) 8000 FT.2300 FT.

ALTITUDE MEAN CABIN
PRESSURE

EXHAUST TEMPERATURE GAGE

Ji 640°C MINIMUM FOR FLIGHT

W 640-713°C CONTINUOUS OPERATION

@ 713°C MAXIMUM FOR FLIGHT

i 897°C NAXIMUM DURING STARTING
AND ACCELERATION ONLY

NOSE GEAR STEERING

HYDRAULIC PRESSURE GAGE

= 1000 PSI ONE BRAKE

APPLICATION REMAINING
W 2600-3000 PS| NORMAL
B 3100 PSI MAXIMUM

2

i

CLIMB 4
i e THOUSAND FT
PER MIN.

CABIN RATE OF CLIME INDICATOR

- + 300 FT./MIN. MAXIMUM RATE OF
_ CABIN PRESSURE CHANGE
W = 0-300 FT./MIN. OPERATING RANGE

rag49A 10056

8L

Figure A-4 (Sheet 1 of 2 sheets).
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. Mas

B 0-30 KW CONTINUOUS OPERATION

VOLTMETER D C

I 25.0 VOLTS MINIMUM
M 27.5 VOLTS CONTINUOUS OPERATION

K 30.0 VOLTS MAXIMUM

wATT VARMETER

KW MAXIMUM {5 MINUTES)

PRESSURE
LBS. SQ. IN.

‘NOSE GEAR DOOR BUNGEE
AIR PRESSURE GAGE

81000 PSI NORMAL CHARGING
- PRESSURE

3507CL_ES 450}

B 380
B 400-420 CYCLES CONTINUOUS OPERATION

B 420 CYCLES MAXIMUM

VOLTMETER A C
% 180 VOLTS MINIMUM
i 190-210 VOLTS couTmuous OPERATION

B 210 VOLTS MAXIMUM

PRESSURE
LBS.5G. IN.

BRAKE

EMERGENCY AIR
AIR PRESSURE GAGE

RMAL CHARGING

FREQUENCY METER
-1500 PSI NO!
PRESSURE

CYCLES MINIMUM

\ PRESSURE
L85.5Q. IN.

200
PRESSURE

o]

LB8S. SQ. IN,

NOSE LANDING GEAR BUNGEE / MAIN LANDING GEAR BUNGEE
’.-" AIR PRESSURE GAGE
900 PSI NORMAL CHARGING

AfR PRESSURE GAGE
B 400. PSI NORMAL CHARGING
PRESSURE . PRESSURE

s :
YRE49A 1008T

Instrument Markings

(Sheet 2 of 2 sheets).
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paragraphs A-1l to A-18

A-1. FLIGHT OPERATION INSTRUCTION CHARTS.

A-2. GENEZRAL.

The Flight Operation Instruction Charts
(see figures A-11, A—12, and A-13) show the
range of the airplane at long range airspeeds
and the procedure required to obtain this
range., On the line o pposite available fuel

in the upper half of €ach chart, two range
values are shown for each initial altitude.
One range value is foT continued flight at the
initial altitude and the other for the maximum
range obtainable by climbing to optimum alti-
tude, The charted ranges do not include fuel
consumed or dlstance covered during warm-up,

take-off, and initial climb at the start of
the flight, but do jrnclude fuel used and dis-

tance covered during in-flight climb to opti-
- mum altitude and during descent at the end of
fiignt.

A-3.

A-L., The lower halfl of each chart presents

the operating procedure to obtain the ranges
quoted. When altitude is changed, operating
instructions in the column for the new altitude
must be used if the ranges listed are to be

obtained.

A-5, Under different wind conditions, ranges
{in ground miles) are varied by the affect of
wind on ground speed. Recommended CAS may also
change to maintain the best ground miles per
gallon., To facilitate Tange computation upder
wind conditions, the lower half of each cnart
contains operating instructions for various
vinds at each altitude listed. When flying

in a wind, ground miles are obtained by multi-
plying chart air-miles by the range factor
found opposite the effective wind at the cruis-~

ing altitude.

A-4. The approximate rpm and CAS values quoted
on any one chart are vased on the gross weight
equal to the highest weight of the chart weight
band. If the recommended values of CAS are
maintained, the rpm values will decrease slight-

ly as gross weight decreases,

A-7. The fuel and distance allowances for in-
flight climb to optimumd altitude are based .on
the heaviest weight on each chart and are for
military power operation at maximum rate of
climb. Descent allowances are based on the
lightest weight on each chart and are for
idling power operation at the speed for maximum

range.
A-8. USE OF THE CHARTS..
A-9. PREFLIGHT RANGE PLANNING.

A-10. Select the applicable Flight Operation
Instruction Chart. Determine the amount of
fuel available for flight planning. Available
fuel is equal to the total amount in the air-
plane before starting the engines, minus the
amount needed for warm-up, taxi, take-off,
jnitial climb, and necessary reserves. Select

a, Assumed cruise altitude

b. Range factor .
Given wind at assumed altitude

c. Air distance in climb to assumed altitude
From Climb Chart, figure A-8

AN 01-15EBB-1

a figure in the fuel column equal to, or less
than, the amount available for flight planning.
Interpolate if desired.

To determine maximum range at a given
altitude, move horizontally right or left to
the desired altitude column. Multiply the
still air range value thus obtained by the
correct range factor, and add the distance
covered in initial climb to obtain total range
with a given wind and altitude. Fly according
to the instructions in the lower half of the

chart.

A-11.

A-12. IN-FLIGHT RANGE PLANNING.

A-13. To use the charts in £flight, {first de-
termine altitude, available fuel, and effective
wind. Available fuel is equal to the fuel on

board minus necessary reserves. Enter the ap-
propriate Flight Operation Instruction Chart
at a fuel quantity equal to, or less than, the
available fuel. Move horizontally right or
left to the applicable altitude column.

A-14. From the ranges and wind factors listed,
determine the altitude at which the flight is
to be continued. For continued cruising at the
initial altitude, fly according to the instruc-
tions directly below. When changing charts,
refer to cruising instructions on the new chart
at the same altitude.

A-15, To obtain the range shown at optimum
altitude, climb immediately according to the
recommended climb procedure for military power.
For cruising instructions at the new altitude,
refer to the lower half of the chart in the
column under the new altitude. When changing
charts, refer to the cruising instructions on
the new chart at the new altitude,

A-16., SAMPLE PROBLEM.

A-17. To illustrate the use of the charts in
flight planning, suppose the airplane must be
ferried 1600 nautical miles. For unexpected
difficulties a general reserve of 1000 gallons
of fuel is considered necessary. The initial,
known conditions are as follows:

Required Range 1600 n mi
Effective winds O-knot headwind at
. B 20,000 ft and below
50-knot headwind
above 25,000 ft
Minimum flight weight 88,755 1bs.

A-18. A preliminary inspection of the Flight
Operation Instruction Charts shows that approxi-
mately 12,000 gallons of fuel will be required
and this will place the gross weight in the '
175,000 - 145,000 pound weight band, From the
Climb Chart, figure A-8, and the Flight Opera-
tion Instruction Chart for this weight band,
figure A-1ll, the following data are obtained:

20,000 ft 25,000 ft
1.0 0.8
64, n mi 93 n mi
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Ground distance in{ciimb'
cxb (approximate)

Ground distance remaining to cruise
and descend 1600 - d :

Mr distance to cruise and descend
e ¥ '

Fuel required to cruise and descend
Interpoiated value from Flight
Operation Instruction Chart,
figure A-11 o

Fuel required in initial climb
From Climb Chart, figure A-8

Fuel reserve

RESTRICTED App

Paragraphs A-18 to A

64 n mi 74 n mi

1536 n mi 1526 n mi

1536 n mi 1908 n mi

9019 gal 10,730 gal

1272 gal 1555 gal

1000 gal 1000 gal

11,281 gal 13,285 gal

Total fuel reqﬁired
g+ h + i

Take-off gross weight
gg,755 + total fuel weight at

6.5 1v/gal

162,082 lbs 175,108 1bs

It is seen that, due bto the headwind,

constant altitude cruise at 25,000 feet is

impossible because

the required take-off

gross weight exceeds the normal maximum gross

k.

A-20.

Air distance to cruise and descend
Fuel reguired to cruise and descend

From Flight Operation Instruction
Chart, figure A-11 (conservative)

Total fuel required
g+ b+

Take-off gross weight

Therefore, the flight can be made at

either constant altitude cruise at 20,000 feet
or at optimum altitude cruise with a slight
increase in take-off weight due toO the head-

wind.

The engine settings and cruise airspeed

endix I
20 -

weight. The flight could be made at 20,000

feet., Note, however, that if the flight 1
made at optimum altitude the data will be.
follows:

Optimum Altitude
1908, n ol
9000 gal

11,555 egal
163 , 863 1bs

will be found in either case in the lower
of the Flight Operat jon Instruction Chart
includes the airplane gross weight , under
applicable altitude, and on line with the

tive wind.
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‘YRB-49 A J35-A-19
50 DEG. FLAPS ~ MARD SURFACE RUNWAY
BEST APPADACH no WIND
c A3
. -
R033 SEA LEVEL 2000 FT. ALT. 4000 FT. ALT. $000 FT. ALT.
WEIGAT <
POWER POVER cROUND CLEAR GROUNO - CLEAR GROUND CLEAR R0UND cLEAR
LS. on OFF ROLL 50 FT. (1188 50 FT. RoLL 50 FT. R0LL s0 FT.
100,000 B s $i30 2590 Li2c 3140 2280 270 2330 et
125,000 . i FEE Sl R ] ~330 37 3C TIC0 TS
150,000 NE RE} 27:9 1870 et %040 135¢ 3 3090 w389
DATA A3 o0fF: 1 AVSUST 1950 ' SASED Om: (3T :mall5 fUEL QRADE: S Pr-3 AT 4.3 LB /V.3. @AL,
REMARIKS
.
1. iz joLimé PONER {sPPROIIMATELY $7% rrn)
2. emART DisTABCLI ARf BASLD OB NORMAL TLCERIQWE AT
BACA STARDARY? TENPERATIRE .
3. Lamp atv TRE FOLLONISE CAS3: -
100,000 L8, 32 1.
j13,000 LB, ) 11
130,000 LB ice | .
s.  3ET dova 203t VELEL ARD aPPLY SRARLS BEFORE
irpsorImATELY TRE FoLLOVING CA3: . ,
100,000 L0, 73 .
175,000 L3. 84 ",
1s0, 000 L3 ¢ 11
. eUD FiGpNEY WACE AOT BECH FLrAaT cREETLD
YRSasA 1007
Figure A-6. . Landing Distance
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AIRCRAF T MODEL ENGINE HODEL
YRB-49A A J38-A-19

FUEL FLOW CHART

NACA STAKDARD DAY

FUEL FLOW UGALJMER,

ALTITUDE
fT. 100+ R¥PH 95: RPH
]

Seb.
5,000 Y iR

1g,c00 |
[ 3l
15.0¢0 . .
28.c890 .~ +2
25.060 .. IS

30.¢20
L 18

38,060
. T 13

%G,000

[N ]
.
DATA A OFf:i 1 AUOGUST 990 BASED 0N FUEL GRADE: JP-1 AT 0.5 LB JUu.S.6al,
RENARKS

1. FugL FLOWS NAYE BEER 1 ACREASCD S5 FoOR
sEavitf vARIATIONS,

REG FrytEs mosf SOT BELW FLIGANT IWLI3ED

YRBAS 10048

Figure A-7. Fuel Flow Chart
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" ENGINE MODEL

CLIMB CHART
J35-A-19

STANDARD DAY

AIRPLANE MODEL
YRB-49 A

ARDICRT TERPERATURL,

-

s. FYEL CO S RAMPTIOD
For SfAvVsI 1

“WEIMTS IR EXCESS OF 165,000 L3. ST
BE SPECIFICALLY AUTHORIZED BY AsC

VAR jATHONS.

’
1004 PN 951 M
APPROY IMATE APPROLIMATE
PRESSURE
. Faem SEx LEVEL ¢ ALT1TUOE cas Faom 304 LEREL
1ATE aTi
" ai R . ‘1R oFf
cCLINE B13TaucE Timg FUEL Fult T RE prsvTamct cLImS
FT. . m13. e, m ave SAL. e, 1. N n sht. m, .. R, T, imiu.
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{3) SEs LEYEL
10t¢ 3 [} e 2% __s_.n_c_ 153 £ _ <
152 : 3 271 28t 10.00¢ 893 i 1
1n83 1¢ ‘ [LH 134 15.000 YY) ) 11
vira .1 X 1019 21212 20.008 - 262 [¥Y) 12 ') 132
L] 4 1+ [P 3t 13,608 136 v’ 2C 33 §50
Y] v 1c 18%% 100 10, 20¢ 13 L7906 2y 11 cit
L4 et e 1542 130 39,000
vc.000
«5,000
5¢.000
55,000
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{1} Sia tEVERL 1
18630 ° ] 185 13 5.000 i1l a3k 2 H 215
1243 s 1 e S 2a I3 10,006 11t 31 3 Ve .89
2zac 13 s 783 231 18.00¢ 174 T 1 2s taag
1683 31 [} [ 11 2¢.000 139 3331 ' 1 itet
tize R Vi 10es 2 23.000 19e 138 ta 5e st
1083 X ) 1185 13 36.¢0¢ 184 1394 2C 83 X
7y " ] 1872 31 35,000 171 1629 23 121 (313
Y 137 23 1152 (KX $0.000 KD 2087 2 119 183
§ %4000
50,000
vs. 008
ALRPLANE TARE~OFF GROSS wEIGHT 115,000 TQ 85,000 LJ.
13) sga LEvEL {3)
18% ¢ [ 134 233 5.00¢ 213, 184 ' I3 21408
5820 : : 82 2 10,000 1% set 1 : isd¢
7840 ' . €20 12¢ 15,000 104 013 s [ iceo
127 74 s 134 Z1e 10.00¢ 13¢ 130 z 1 1730
yvie 3 ' i 10 1s.000 1as 312 ic B 1aso
185¢€ X 11 1088 1932 1¢.000 172 1073 1s 13 (186
1700t 0t ts 1183 188 13,000 167 1738 ¥ [1s 0y =
B 4z 10 1323 14 80,000 13y teid 74 1i 6 870
Y L) 21 1589 iss 85.000 Va2 1713 %2 151 ie0
30,000
55,000 .
DaTA AS 0F51 AwewsT 1950 24340 O0B: FULLit0l: Jp-3 AT 6.3 Ly GaL.
. © rsriwates renArcs .
{. frdavs? TEAPERATWRE amd TINE LimiTs: 3. aLlowiscE  FOR TAIi, Ti(OFF, AND
aiLiTene pewEL  713%€ 10 ala. ACCELLRAT 31 08 TO ClLimd CAS,
sornal power $eo7e usLinlTED N FUEL, TIME, ABD BITHisCE 4RE CORRECTED
. FOL YARIA T IOW OF CIBETIC EAEMSY WITR
7. CLIMg AT CAS SNOVE REGARDLESY oF . ALTITIDE .

1atrEased 5% TO ALLOW

BEs PleutEs 2ovL 20T STEY FL:EAT CNELTCH YRo4s 10C65

Figure A-8. Climb Chart
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AIRPLANE MODEL 'DESCENT CHART ENGINE MODEL

TO SEA LEVEL AT 10LiNG POVER

YRB-4SA J35-A-19

GRO33 WEIGNT 145,000 LB.

$IX ENGIBES OPERATING
APPROX(HATE PRESSURL APPROX IMATE
ALTETUDE cas
ate o sEA LEVEL TS e eretne To SEA LEVEL eate
of SPEED IPEED oF
pEscEnt AR Tiwg FeLt Feet Timg st sg3cEnt
pisTamcf btStamct
ALIL . Nt ne LI L LI . £r. LN s e L. wiall [T EY.imis,
53.000
_—
50,000
e
5 000
%0,000
15,000
10.c00 188 T2 X1 1e.9 taa X1
2%.000 182 [} ] i 31.96 118 t A Y1
20,000 e [F) LX) 15.3 Y] XY
e T3.000 R4 X %3 E P 1 e .
] 19.000 D s7 154 Ta.» v ais
— 3.000 TD 87 KX ‘.0 1 171
SE4 LEVEL 19? $7 . ° 0 - 71y
Pa3ED On: EXTIMATES FUEL SNADEC JP=3 AT 5.3 Ub. /V.S.BAL.

SATA A3 SFI 1 AUSVIT 19b8

RENNARKES

1. pusezey AT ihLime TaREE O b hiatiae 3. FUEL, TEWE, ASE SISTARCE ANE CONRECTED FOR
ensing 3PEEDS ant Teedk LISTES.) . YARLATION OF CIGETIC ERERGY WL ALTITEOE.

2. MITU ALL EReipg3s 1ROPERATIVE, RATINBR-DI3TAREC
PEICENT SATA amg a3 FOLLI¥I:

6. FUEL COSSUNPTION FGCREASED &3 T0 ALLIY Fom
JERVICE YARiATIANS.
cas [F1E N o s .

ALR BiISTARCE 16 B.Mi. PER 5,800 FT, ALT.

JALO FIBORIN 2a¥C BT SEDR LIeT cogcri
- . ‘
R4S 10068

Figure A-9 (Sheet 1 of 3 sheets). Descent Chart .
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AIRPLANE MODEL

DESCENT CHART

TO SEA LEYEL AT 1DLING POMER

YRB-49A

GROSS WEIGHT

115,000 L8,

ENGINE MODEL

J35-A-19

. SIX EMGIKES 0OFERATING
APPROX IMATE prgssunt APPKOKIAATE
cas sLTiTUDE cas
parte 70 SEA LEVEL EXBINE ENGLIRE T0 SEA LEYEL RATE
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.
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FT./mie. Ao, “in, GAL, s RPN ‘x. P .. 1 IPN GAL. i LIS f1. mix
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5¢.9C8
“5 00C
< «C.06¢C
is.c€08 e ta 127 I i3c [
38.¢000C 170 T L P . (T 1
25,000 e €3 3a2¢ i5.6 (P2 175
20.000 148 £ REE R [ ras
ts, co0¢ §? [ 387 1. 1 730
10.000 R 37 133 5.3 (X3 Tad
3.000 T7 3 37 te1 . 2% “19
5ea LIVEC ) 57 0 ¢ 2 i1
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Figure A-10. Long Range Cruise Chart
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175,000 to 145,000 Pounds Gross

Figure A-11 (Sheet 1 of 2 sheets), Flight
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