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This handbook contains all the information necessary for safe
and efficient operation of the B-47B and B-47E. Your flying proficiency
and experience is recognized and elementary instructions have been
avoided. The flight handbook instructions do not teach basic flight
principles but will provide you with a general knowledge of the air-
plane, its flight characteristics, and specific normal and emergency
operating procedures.

The instructions in this handbook are designed to provide for the
needs of a crew inexperienced in the operation of these airplanes.
This book provides the best possible instructions under most circum-
stances, but it is a poor substitute for sound judgment. Multiple
emergencies, adverse weather, terrain, etc., may require modification
of the procedures contained herein.

Once you have learned to use one Flight Handbook, you will
know how to use them all —closely guarded standardization assures
that the scope and arrangement of all Flight Handbooks are identical.

.
um\-f’.

o

These Flight Handbooks are constantly maintained current through
an extremely active revision program. Frequent conferences with
operating personnel and constant review of UR's, accident reports,
flight test reports, etc., assure inclusion of the latest data in these
handbooks. In this regard, it is essential that you do your part! If you
find anything you don't like about the book, forward your criticism as
soon as possible to the office named below. You are assured that your
comments and suggestions will be afforded expeditious consideration.

it

Each flight crew member, except those actached to an administrative
base, is entitled to have a personal copy of the Flight Handbook. Air
Force Regulation 5-13 specifically makes that provision. Flexible, loose
leaf tabs and binders have been provided to hold your personal copy
of the Flight Handbook. These tabs and binders were designed to
provide maximum protection for your handbooks as well as to make it
easier for you to index and revise your handbooks. These tabs and
binders may be secured through your local contracting officer.

ii Revised 30 September 1955
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tf you wane to he sure of getting your handbooks on tme, order
them before you need them. Early ordering will assure that enoogh
capies are printed (0 cover your regqUIrements.

Technical Oeder 0-5-2 explains how to order Flight Handbooks
so thar you aatomatically will gec all revisions, re-issues, and Safcey
of Flight Supplements.  Basically, the required quantities must be
ardeeed on the publicasion Requirements Table (T.O. 6-3-1), §t is the
responsibiliey of your base supply officer to fulfill vour technical order
requests. Bo addicion, i is the responsibility of the base supply oificer
e establish a system thar will rapidly get che handbooks o the flight
crews once handbooks are recesved oo the base

It will be noted thar "Warnings,” "Cautions.” and “Notes™ ure
found throughout s hinsdbook, To avoid prossible musinterpretation,
the following delirtions will apply:

Oyperating procedures, practices, ete., which will re-
WA R N ’ N G —— sult in personal injuey or doss of Tife if not carefully

followed.

Opeeating proceduares, practices, et whick if oot

strictly olnerved wifl resulc in dumage o equipment,
An operating prucudurc, vondition, cre., which ja
NOTE essential to highlight

Commens and questions reganding any phase of the Flight Hand-
book progeant ace favieed and should be addressed e the Direciorace
ol Weupon Syswrns Operanions, Moo ARDC, Wrighe-Facerson Ajr
Force Hase, Ohio, Acenton: RDZ-150F,

NOTE

Fliglt Handbook Supplemens TAOU THE-7E LA contaims i formion
specifteally applivable o B-i710 airplanes modified 1o the "T3tue Cradie”
ECM vonfiguration. Flight Handbook  supplemene ‘7.0 iB-7EAR
vontains mtormation specifically applicable 1o B-i78 airplanes whide
vareving the KUM (Phase V) capsule. Pardons of chis handbook thar
are applicable o those airplanes are noc repeated in the supplemenis:
theretore, o obain complew information oa those atrplanes both
this handbook aid the applicable supplement are reguired.

Revised 30 September 1955
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The information contained in this handbook is applicable to all groups of B-47TE airplanes
manufactured by the Boeing Airplane Company, the Douglas Aircraft Company, and the
Lockheed Aircraft Corporation, and a group of modified B-47B airplanes (AF 51-2192
through -2356). A number in parentheses will be used throughout the text of this hand-
book to differentiate information pertaining to one group of airplanes from that pertaining
to another group of airplanes. The number in parentheses will refer to a footnote having
the same number on the same page and will identify those airplanes to which the informa-
tion applies. When a number appears at the top right-hand corner of a paragraph, note,
caution, warning, or a procedure step, the information found therein applies only to that
group of airplanes given in the footnote. When a number appears at the top right or on
the same line as a major heading, all subsequent information related to that major head-
ing applies only to the group of airplanes given in the footnote. In some cases, asterisks
will be used within a sentence following an item to designate that that item applies only
to certain airplanes which are given in a footnote at the bottom of the page.

When necessary, illustrations, charts, and diagrams may carry their own notations des-
ignating the effectivity of information pertinent to the various groups of airplanes.

All effectivities are made up of the affected B-47B and B-47E airplane Air Force serial
numbers arranged numerically. Airplane serial number blocks are given only when re-
quired to differentiate between blocks of airplanes having or not having the applicable
information. When the term '"thru'" is used, the information applies to all B-47 series
airplanes between the Air Force serial numbers given. When the term "and on" is given,
the information applies to all B-47 series airplanes subsequent to the Air Force serial
number given just before, When there is no number code or any notation having any re-
lationship to text or illustrations, as given above, the information contained therein is
applicable toall B-47E series airplanes and modified B-47B airplanes (AF 51-2192 through
-2356).
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AIRPLANE

The Boeing B-47 "Stratojet'' airplane is a land-based
six-engine, jet-propelled medium bomber capabie of
long range flight at high speeds and high altitudes. It
has a single tail, high swept-back wings, and under-
slung engines,

AIRPLANE DIMENSIONS
116 feet

11§ feet 4 inches
107 feet 1.5 inches

Wing Span (Some airplanes}
(Other airplanes)
Overall Length
Height (to top of fin in taxi
attitude)
Tread {(hetween outriggers)

28 feet
44 feet 4 inches

GROSS WEIGHTS
Design Gross Weight 125, 008 pounds

Maximum Gross Takeoff
Weight (with 24-ply tires)

(Some airplanes with 32-ply
tires) 200, 000 pounds

185, 000 pounds

T.0. 1B.47E-)

{Other airplanes with 32-ply
tires) 221, 000 pounds

Maximum Flight Gross Weight
{(with external tanks) {all
airplanes)

Design Landing Gross Welght

221, 000 pounds
125, 000 pounds

Refer to section V for additional information,

FUNCTION

The airplane is designed as a bomber for short and
medium range assignments as well as for long range
strategic destruction of land and naval materiel ob-
jectives. :

CREW

The normal flight crew consists of a pilot, copilot,
and observer. The copilot also acts as gunner. The
observer's duties are navigation, bombing and opera-
tion of radar equipment. All regular crew duties are
executed in a pressurized compartment which extends
from a pressure bulkhead aft of the copilot’s station
forward to the nose. The pilot and copilot are seated

main differences table

FEATURES BATA
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Bomb Bay Photographic Pod.
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"Bamb Bay Tanks

\

Camera Compartment With Small Photo
‘Hash Bomb 8oy Doors
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ECM Pretuberonces on Under Side of
Fuselage

'!.ong Bomb Bay Doors

Short Bomb Bay Deors ) ] .
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in tandem in the cockpit, while the observer is seated
in a compartment situated in the nose section. Al-
though movement of the crew will not generally be re-
quired for normal flight operations, a walkway is pro-
vided on the left side of the pressure compariment
from the observer's station aft to the copilot’s station.
It i & also possible during flight to gain access to the
bomb bay by means of a door }ocated in the airplane
entrance passage and leading intoa crawlway just to
the left of the forward main wheel well, Since this
necessitates depressurization of the crew compart-
ment however, such passage will be avoided, particu-
larly at high altitudes. (See figure 1-3}.

l WARNING I

The skin area of the main entrance door is not
designed to withstand the weight of a crew mem-
ber. I a misstep is made in the skin area of
the door with a sharp blow, there is a possi-
bility of going through the door. On some air-
planes a nonskid step is installed on the door
to be used by crew members when going through
the crawlway tn flight.

m

‘Provistons for a "fourth crew member” are located in
the walkway on the floor step to the left of the copilot's
station,

CHARACTERISTICS AND FEATURES

The cutstanding characteristics of this airplane are
the single swept-back tail and the high swept-back
wings. A total of six turhojet engines are instalied in
underslung engine peds mounted below the wings. The
two inboard engines on each wing are enclosed in a
single suspended pod hanging well forward of the wing
leading edge. The single cutboard engines are sus-
pended from the lower wing surfaces near the wing
tips, The bicycle-type main landing gear has a lat-
eral supporting outrigger pear located in each inboard
engine nacelle. Some airplanes are equipped with
racks for 18 internally mounted assist takeoff units
{rockets), while other airplanes are equipped with an
external jeitisonable rack accommodating 33 assist
takecff units. Provisions are made for the installa-
tion of a drop tank under each wing just inboard of the
outboard engine. In addition, the airplane features a
specially designed receptacle for air refueling with a
boom-equipped tanker and a single point ground re-
fueling receptacle for ground refueling. Armament
consists of an uninhabited remote-controlled fail tur-
ret. All flight controls are operated normally by a
hydraulic surface power control system incorporating
an artificial "feel" system. Although the bomb bay is

SECTION 1§
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designed for a basic bomb load of 10, 000 pounds, al-
ternate and special arrangements are possible which
will carry various bomb and bomb bay fuel loads up
to and including a single 22, 000-pound bomb. A jet-
tisonable bubble-type canopy is located well forward
on top of the fuselage. Catapult-type ejection seats
are installed at all crew stations. During bailout
emergencies, the pilot and copilot can eject them-
selves upward from the cockpit while the abserver
can eject himself downward from his station.

2

Provisions are installed in the bomb bay for the in-
stallation of an inhabited capsule which provides ad-
ditional ECM {facilities. For information eoncerning
the ECM capsule, refer to Flight Handbook Suppiement
T.O. 1B-47TE-1B.

ENGINES

The airplane is powered by six §47-25 or J47-254A
axial flow turbojet engines, each having a guaranteed
sea level static performance of 5970 pounds of thrust
at 100% (7950) rpm. This engine has electrically op-
erated retractable screens in the airguide section of
the engine and a water injection system as an integral
part of the engine,

NOTE
(3}
The engine screens are inoperative. All the
sereens are in @ stationary open position.

All frontal areas of the engine are anti-iced. The
J47-25A engine is interchangeable with the -25 engine
and has identical performance characteristics and
features. When the airplane is viewed in the direction
of flight, the engines are numbered from left to right
with the left outboard engine being No. 1. The con-
ventional jet controls and accessories are provided.

ENGINE FUEL CONTROL SYSTEM

The throtile is the major control for the engine fuel
system. The supply of fuel in the necessary gquantities
to the combustion chambers of the engine is controlled
by the pilot's or copilot's throitle. Initial movement
of a throttie out of CUTOFF starts to open a stopcock
{primarily an cpen and close valve) which remains
fully open for any positicn past the idle position. Con-
tinued movement of the throttie mechanicaily actuates
the fuel regulator which governs the engine speed by
establishing the main fuel pressure through the fuel
control valve. Fuel is supplied from the airplane fuel
system through a filter to an eagine-driven constant
dispiacement fuel pump and then through an engine fuel
tilter and oil cooler in which the fuel serves as a cocol-

{1} A¥ 53-1819 thru -1972, -2090 thru -2170, -2315 & on
9} AF 53-1850 thru -1972, -2090 thru -2170, -2315 & on

{3) AF 51-2192 thru -2356, 52-035 thru -093, -095, -098, -100, -102, -108, -112, -113, -115, -116,

~118 thru -151, -161, -1869, -199, -3i2 thru -393,
thru -620, -334% thru 53-1972, -2028, -2261 & on
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throttle positions chart

WITH ENGINE THROTTLE IN CUT-OFF

FUEL SELECTOR
SWITCH ON

FUEL TANK VALVES AND
BOOST PUMPS WILL BE -

ENGINE MANHOLD
VhL_VE WHLL Bf —

FUEL FIRE SHUTOFF
VALVE WILL BE —

IGNITION
WILL BE -

M

TE Closed and off
D T™ME Open and operating
ME Closed and off
TE Closed and off
F] 2 S TME Open and operating
: ( ME Open and off

Closed

Not Cpen unless fire shut-
Open [ Available off awitch is pulled
Open )
Cloaed ) ?

Not Closed
Open Available
QOpen )

WITH ENGINE THROTTLE ADVANCED APPROXIMATELY 2 °

' .

TE Open and operating
T™ME Opent and operating
> ME Closed and off
D> ME Open and off

Closed
Open . ) o

Lo Available Opets uniess bre shut-
Open { aff switeh is puiled
Dpen

M

When throitle is advanced approximately 3°, fuel ‘stopeock staris to open.

When throttle is advanced approximately 12°, fuel stopeock is fully open.
When throtile is in START detent, engine operates 13%% to 155, rpm.

When throttle is advanced to the IDLE detent, surface controls must be unlocked for further movemeni.

\d

Wher throttle is advanced to approximately 50¢ rpm*, 63% rpm * landing gear and low speed warning horn switches

will be actualed,

When throttle is advanced to approximately 967, rpm, water injection system may be utilized if desired,

G) Airplanes not included in @

*

Airplanes haoving T.0. 1B.47-483 accompiished and AF 51.2192 thre -2356, 53-1819 thry -1972, -2090 thrw -2170, 2779 & on
AF 51-2357 thry -7077, -15804 theu -15812, 52-019 thru 041, -202 thry )

-223

% K AF 51-2192 thru 2356, -7078 they <Y083, 17368 thry -17386, $2-042 thry -20‘_I, -224 & an

5t OIWC

Figure 1-2.

ant for absorbing heat from engine oil. 'The fuel con-
tinues through the flow divider to the engine fuel noz-
zleg, which atomize the fuel into the combustion cham-
bers in a quantity established by the fuel regulator.
This fuel regulator is the governing mechanism of the
fuel control system and delermines the fuel pressure
in accordance with three factors: throttle setting; con-
ditions of altitude, airspeed, and temperature: and
allowable operating limits of the engine. To help pre-
vent engine compressor stalls which are most common
during throttle bursts at low temperatures, the engines
are equipped with one of two methods of controlling fuel
flow during rapid engine acceleration. Some airplanes

have an engine stall prevention switch on the pilot's in-
strument panel which electrically controls a solenoid
valve for bleeding air pressure from the fuel regula-
tor pressure sensing line of each engine. Airplanes
not equipped with the switch have a compressor dig-
charge pressure bleed line for each engine which may
be capped or uncapped manually prior to flight to con-
trol the engine acceleration rate in the same manner
as the switch operation. See "Compressor Stalls, ™
section VII for engine operating characteristics with
various configurations of the above engine stall pre-
vention devices,
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ENGINE CONTROLS
THROTTLES

The pilot has six throttles (5, figure 1-10) on his con-
trol stand which are interconnected with six throttles
(2, figure 1-20) on the copilot's contro} stand. Fach
throttle quadrant has three marked positions, CUT-
OFF, START, and 100% RPM. The CUTOFF position
is a stop position and iz located at the aft end of the
quadrant. Placing a throttle in CUTOFF position cloges
the fuel shatoff valve (stopcock) on the respective en-
gine. The START position is a stop located at approxi-
mately one-third of the advanced throttie position and
iz provided primarily as a reference for altitude and
ground starts, allowing engine operation at approxi-
mately 13% to 15% rpm. The 100% RPM position is
located at the forward end of the guadrant. There is
also an unmarked "idle” stop set at approximately 40%

SECTION |
DESCRIPTION

rpm. These stops prevent the throttle from being in-
advertently advanced out of CUTOFF position or being
retarded below the "idle” position. A throttle must be
lifted to be advanced out of CUTOFF or past START
position or to be retarded helow the "idle" position.
To preclude the possibility of taking off while the con-
trel surfaces are locked, a mechanical lock prevents
the throttle from being advanced beyond the idle stop
when surface lock lever (4, figure 1-10) is in LOCK
position. The throttles are mechanically operated and
their principal function is to control fuel pressure
through the fuel regulators to maintain the desired en-
gine rpm. Throttle movement actuates microswitches
to provide partial astomatic electrical control of en-
gine operatlon and warning horn circuits as shown on
chart in figure 1-2,

)
Placing a throttle in CUTQFF position closes the fuel
fire shutoff valve for the corresponding engine,

1) Atrplanes having T.0. 1B-47-483 accomplished and AF 51~2152 thru -2356, 53-1819 thru -1972, -2090

thru -2170, -2279 & on

Revised 31 March 1955
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THROTTLE LOCK LEVER

The throtties are prevented from creeping by an ON-~
OFF throttle lock lever {8, figure 1-10) on the pilot's
control stand. Advancing the lever towards the ON
position applies an increasing amount of friction in
arder to hold the throitles in the desired position.

FIRE SHUTOFF SWITCHES

3ix two-position pull-push "Light On - Pull for Emer-
gency 3top’” fire shutoff switches (19, figure 1-8 and
14, figure 1-9} on the pilot's instrument panel con-
trol engine fire shutoff, Each switch has a red push-
to~test fire warning light tn the end of the knob which
indicates an engine overheat condition by illumination,
Pulling the fire shuteff switch closes the fuel, oil,
and hydraulic {engines No. 3 and 4) shutoff valves,
trips the generator lield relays, and deenergizes the
alternators (engines No. 1 and 8 only). Shutdown
condition of the engine will exist until the fire shutoff
switch is again pushed in, restoring the above systems
v normal with the exception of the generalor field
relay and the alternators, The generator field relay
may be restored to normal by placing the generator
switch momentarily in RESET and then to ON posi-
tion. Restoring the alternators to normal operation
iz accomplished on airplanes with variable speed al-
ternators by placing the alternator power switches to
RH ALT RESET and LH ALT RESET and then to NGR-
MAL position and on airplanes with constant speed al-
ternators by placing the alternator control switches
to RESET position momentarily. On some airplanes*
throttie position has no effect on fire shutdown operi-
tion; however, it is advisable to move the throttle into
or near CUTOFF position hefore pulling the fire shut-
off switch, On other airplanes® % noving a throtile to
CUTOFF position closes the fuel shutoff valve on the
corresponding engine but has no effect on oil and hy-
drauiic shutoff valves or gencrator and alternator field
reluys. DC pawer for shutdown of various systems is
supplied through eircuit breakers eon the upper and
[ower DC power panels,

ENGINE SCREEN SWITCH

Engine screens arc provided in eight sections in the
air inlet section of cuch engine. The screens are
electrically opened and closed by a three-position
CLOSE--OPEN--AUTOMATIC switch (18, figure 1-11)
on the pilot's switch panel. CLOSE position will ex-
tend the screens and OPEN position will retract the
screens. In AUTOMATIC posilion, the landing gear
safety switch will automatically open the screens on
takeoff and close the screens on landing. When the
exterior surfaces anti-icing switch is turned on and

SECTION |
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the screens are in closed position, the screens will
automatically open It is estimated that the pross
thrust of the engine will be decreased by 4% with the
screens closed. Control power for the engine screens
is supplied through a circuit breaker on the lower DC
power panel,

NOTE m
The engine screens are inoperative. All the
screens are in a stationary open position.

ENGINE STALL PREVENTION SWITCH (2}

An engine stall prevention switeh {1, fipure 1-8 and
12, figure 1-9) is located on the pilot's insirument
panel. This switch has ON--OFF positions and should
be in the OFF position except when flying below 10, 000
feet with an OAT of 15° C (59° F) or below. The switch
should be ON for air refueling, {formation flving, and
unusual maneuvers such as practice stalls, regardless
of altitude. Placing the switch in ON position deeney-
gizes a soleroid which opens a valve to allow bleeding
of air pressure from the pressure sensing line be-
tween the engine compressor section and the fuel recy-
lator of each engine. This bleeding of air pressure
affects the engine acceleration time, as governed by
the fuel regulator, by lowering the actual pressure to
be sensed by the fuel regulator, This causes a slower
engine acceleration and aids in preventing engine com -
pressor stalls which may be caused by throttle manipu-
lation. If the switch is left in ON position at higher
altitudes, a loss of rpm may be encountered {maxi-
mom obtainable rpm may be as low as 93%). If the
Switch is left in the ON position at an QAT of 16° ¢
(60° F) or above engine acceleration time of up to ap-
proximately 30 scconds from idle te 100% rpm may be
encountered on & 100" F day. The same conditions
may exist in the event of DC failure to the air bleed
valve solenoid since the valve is held clossd by elec-
trical power when the switch is in OF F position. Cir-
cuit breakers for the system are on the lower DC
power panel.

ENGINE INDICATORS
ENGINE FUEL PRESSCRE GAGES 31

3ix fuel pressure gages (31, figure 1-8) {one for cach
engine} are located on the pilol’s instrument panel.
The pages indicate electrically the engine fuel pres-
sure in ps!to the combustion chamber nozzles., Fuel
pressure gages are remole indicating, power being
supplied by the secondary bus of the reculated AC
power system. Circuil protection for the fuel pressure
indicating sysiem is provided by fuses in the main AC
power shield.

% Airplanes not ineluded in % &

®% Airplanes having T.0, 1B-47-483 accomplished and AF 51-2192 thru -2356, 53~1819 thru -1872, -2080

thru -2170, -2279 & on

{1 AF 51-2192 thru -2356, 52-035 thru -083, -005, -0%6, -100, -102, -108, -112, -113, -115, -118, -118 thra
-151, -161, -189, -199, -312 thru -393, -456, -461, -462, -464 thru -507, -516, -519 thru -620, -3343

thru 53-1972, -2028, -2261 & on

{2} AF 51-2192 thry -7083, -17368 thru -17386, 52-029 thru -201. -221 & on

(31 AF 51-2387 thru 52-071, -202 thru -246

Revised 30 September 1955



SECTION |
DESCRIPTION

crew movement

T.0. 1B-47E-1

ENGINE FUEL FLOWMETERS n

Six fuel flowmeters (31, figure 1-8 and 26, figure 1-9)
(one for each engine) are located on the pilot's instru-
ment panel. The gages indicate electrically pounds
per hour of fuel flow to the engines. The flowmeters
are remote indicating, power being supplied by the DC
system and the secondary bus of the regulated AC power
system, or the constant speed alternator system. Cir-
cuit protection for the fuel flowmeter system is pro-
vided by the circuit breakers on the lower DC power
panel and circuit breakers in the main AC power shield,
or fuses in the forward AC power shield.

TACHOMETERS

Engine speed in percentage of maximum rated rpm
(7950) is indicated by tachometers, six of which are
on the pilot's instrument panel (27, figure 1-8 and 25,
figure 1-9) and six on the copilot's instrument panel

Forward Main, Center Main and
b ATO Fuel Tank Compariments

1) Bomb Bay

[l Bomb Bay Fuel Tank
Compartment

Figure 1-3.

(20, figure 1-8; 16, figure 1-19; and 17, figure 1-19A).
The tachometer is remote indicating, receiving power
from a tachometer generator geared to the engine-rotor
shaft, thereby operating independently of the airplane
electrical system.

EXHAUST TEMPERATURE GAGES

The temperature of the engine exhaust gases in de-
grees Centigrade is indicated by six (one for each en-
gine) exhaust gas temperature gages (30, figure 1-8
and 28, figure 1-9) on the pilot's instrument panel.
The gage is a self-generated electrical unit not re-
quiring power from the airplane electrical system.
Gage indications are received from probe-type ther-
mocouples mounted in the engine tailpipe section meas-
uring the temperature of engine exhaust gages. This
exhaust gas temperature is commonly referred to as
the "EGT" or "tailpipe temperature."

(1) AF 51-2192 thru -2356, 52-072 thru -201, ~247 & on
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EY Internal ATO or ECM
Compartments

—~—
“"""‘-

Ty
Compariment (I
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AF 53-1819 thru -1972, -2090 thru -2170,
-2297 & on

éAﬂ Fuel Tank Compariment

OIL PRESSURE GAGES

Six oil pressure gages (42, figure 1-8 and 38, figure
1-9) (one for each engine) are located on the pilot's
instrument panel and indicate electrically the engine
oil pressure in pounds per square inch. Remote in-
dicating power is supplied by the secondary bus of the
regulated AC power system, or the constant speed
alternator system. Fuses for the oil pressure indi-
cating system are located on the main AC power shield,
or the forward AC power shield.

WATER INJECTION SYSTEM

NOTE

m
The engine water injection system is inopera-

tive at present.

Camera Compartment

S010IwC

A water injection system is incorporated to provide
additional thrust at or above 96% rpm throttle setting.
This additional thrust results from the pump injection
of a water-alcohol mixture into the combustion cham-
bers of each engine thereby increasing the mass flow
of gases from the exhaust nozzle. This brings about
a resultant increase in thrust. Since the injection of
this mixture tends to cause a slight decrease in ex-
haust gas temperature, a tab is inserted automatically
into the exhaust stream during the injection process
to reduce that area, thus maintaining the desired tem-
perature. A 300 US gallon tank comprised of three
cells is located in each inboard wing. Each tank sup-
plies the three engines on that respective side with a
water-alcohol mixture which is pumped into the engine
combustion chamber by an individual air-driven pump
for each engine. In the event of failure of the water
injection system on one engine, the water-alcohol
supply can be used by the operative systems on the
side of the failed system. This enables the engines re-

(1) AF 51-2357 thru 52-151, -202 thru -321
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general arrangement

8
5310

8 9

ceiving water-assist to continue at a high thrust for a
longer period of time, compensating in part for the
loss of thrust from the engine or engines not receiving
water. A power circuit fault of one system on one
side will render the power circuit inoperative for the
corresponding system on the opposite side, thus pre-
venting the existence of an unbalanced thrust condition.
For example, if a power circuit fault occurs on the
No. 1 engine water injection system, the power cir-
cuit for the No. 6 engine water injection system will
be rendered inoperative. See figure 1-54 for water-
alcohol specification. i

1
The water-alcohol mixture is injected at a ""low flow"
I rate of approximately 450 ppm with a resultant thrust
increase of approximately 17% for approximately 100
seconds.

n

T.0. 1B-47E-1

p® ¢

Figure 1-4.

(2)
The water-alcohol mixture is injected at a "medium
flow" rate of approximately 650 ppm with a resultant
thrust increase of approximately 23% for approximately
74 seconds.

WATER INJECTION SYSTEM CONTROLS
WATER INJECTION ARM SWITCH

NOTE (3)

The water injection arm switch is inoperative.
4)
A two-position ON--OFF switch (3, figure 1-12) lo-
cated on the ATO control panel arms the water injec-
tion system circuit. ON position of the arm switch

(1) AF 52-322 thru -333, -394 thru -408, -427 thru -507

(2) AF 51-2192 thru -2356, 52-152 thru -201, -334 thru -393, -409 thru -426, -508 & on

(3) Some airplanes

4) AF 51-2192 thru -2356, 52-152 thru -201, -322 & on
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Air Refueling Receptacle
Anti-Glare Curtain

Yaw String

Crew Relief Tube

Clear Vision Panel (Ip

Pilot's Station

Pilot's Check List

Canopy Sun Curtain

Periscopic Sextant Mount (Zp>
Copilot's Check List Panel
Copilot's Station

Wing lllumination Lights
Vortex Generators

Bomb Loading Chart

Tail Turret

Approach Chute G

Brake Chute

Outrigger Landing Gear Locks (Stowed)
Main Landing Gear Locks (Stowed)
External ATO Rack (@p
External Wing Tanks

Landing Lights

AF 52-593 & on

AAAA/

AF 51-2192 thru 52-611

Revised 30 June 1955
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Wing Jack Pads (Stowed)
Mooring Eyes (Stowed)
Bomb Bay Walkway
Oxygen Regulator Panel
Interphone

Bomb Bay Access Opening
Bomb Bay Platform
Ground Heat Access Panel
Crawlway

Crawlway Access Door
Canopy Ground Lock (5>
Periscope Sextant (Stowed)
Entrance Ladder

Entrance Door

Pilot Head

Food Warming Cup
Thermos Bottle and Drinking Cup Dispenser
Walkway

Radome

Chemical Toilet (Some Airplanes)
Observer's Station

AF 51-2192 thru -2356, 52-612 & on
AF 51-2192 thru -2356, 52-071 thru -201, -248 & on
AF 51-2192 thru -2356, 52-089 thru -201, -293 & on

50104WC
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Instrument Panel

Pilot's Switch Panel

~ Ignition Switch Pme[
Pilot's Control Stand

pp—
L~ O0NeNDBRWON =

Surface Power Control Panel
Brake Chute Deployment Handle

Fire Warning Test Panel

Standby Compass ngm Swilch @}

T.0. 1B-47E-1

pilot's station

(> AF 51-2192 thru -2356, 52158 thru -201, 331 thru -393, -451 & on

S0105WE

Figure 1-5.

supplies power to the system switch and to the indi- WATER INJECTION SYSTEM SWITCH
cator lights. OFF position deenergizes the system (M
switch and the indicator lights.

The water injection system switch (4, figure 1-12) is
inoperative.

(1) AF 51-2357 thru 52-151,

10

-202 thru -321



Figure

(n
A three-position START--off--STOP AND DRAIN
switch (4, figure 1-12), spring-loaded from the START
position, is located on the ATO control panel. The
switch is guarded in such a manner that movement of
the switch from off to START can be done while the
guard is closed. The guard has to be lifted to permit
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's sitl"isn
— aft right

S0107WC

I-6.

movement of the switch to STOP AND DRAIN. Mo-
mentary START position energizes the water injection
system provided the water injection arm switch is ON
and the throttles have been advanced beyond 96% rpm.
When water-alcohol pressure diminishes, the system
pumps are automatically turned off by pressure

(1) AF 51-2192 thru -2356, 52-152 thru -201, -322 & on

Revised 30 June 1955

11



SECTION |
DESCRIPTION

12

1
2
L 3, F
e
e
- 6
. T
8.
9.
10.
11.
12.
13.
14.
15.
16.
.45
18.
19.
20.
21.
22.

R
se

; Ail‘plﬂ.ﬁe Cked( ‘3."3

Anti-lcing Air Temper

Oxygen Regulator Pml

Fire Extinguisher i
Canopy Emergency Jeﬂim
Spare Amplifiers Rack
Automatic Pilot Controller
Portable Oxygen Bottle
Observer's Anti-Exposure Suit
Observer's Ditching Harness @
Food Warming Cup

‘Rear View Mirror

Airplanes)
Pressure Door Release Handl

‘Mdp Case and Fiight :Ilé;@n Hol

T.0. 1B-47E-1

Figure 1-7.

- station

_Iefl slde

SO10EWC.T

Revised 30 September 1955
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Engine Stall Prevention Switch (1
Bomb Doors Position Indicator

Wing Overheat Warning Light
Empennage Overheat Warning Light
Bombs Away Indicator Light

N-1 Compass Inoperative Light(@Zp
Machmeter

Radio Magnetic Course Indicator /RMI)
Data Indicator

Accelerometer

Altimeter

Approach Chute Deployment Switch G
Anti-Skid Inoperative Light

ID-249 Course Indicator

Instrument Inverter Indicator Light —
Bus Power Off

Instrument Inverter Indicator Light —
Spare Inverter On

Instrument Inverter Switch

Maximum Allowable Airspeed Indicator
Fire Shut-Off Switches

Remote Compass Repeater Indicator
Vertical Gyro Indicator

é}i;c:efueling Ready-for-Contact Light

Wing Flap Position Indicator

@ AF 51-2357 thry
G AF 51:2192 thry
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panel

AF 51-2192 thru 52-611

8 Outside Air Temperature Gage @p>

Cabin Pressure Altitude Gage
Water Injection Indicator Lights
Tachometers

Cabin Pressure Altitude Gage (@
Cabin Air Temperature Gage(@p
Outside Air Temperature Gage(5h
Exhaust Temperature Gages
Engine Fuel Pressure GagesGp-
Engine Fuel Flowmeters(7p-
Landing Gear Lever

Landing Gear Position Indicators
Rate-of-Climb Indicator
Turn-and-Bank Indicator

IFM Control Box

Master Oxygen Warning Control Switch
Oxygen Warning Lights
Avutomatic Pilot Engaging Switches
Automatic Pilot Off Light

Turn Contrel Transfer Switch

Oil Pressure Gages

Directional Damper Switch
Alternate Bomb Door Switch
Canopy Emergency Release Handle
Brake Lock Knob

52-111, -202 thru -311, -394 thru -507
-2356, 52-112 thru -201, -312 thru -393, -508

(I AF 51-2192 thru -7083, -17368 thry -17386, 52-059 thru thru -61
-201, -293 thru -611 (6 AF 51-2357 thru 52.071, -202 thry -246
@GP AF 51-2192 thru -2356, 52-071 thru -201, -248 thru -611 @ AF 51-2192 thru -2356, 52072 thru -201, -247 thry -611
58 09WE-1
Figure 1-8.
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Engine Fuel Flowmeters
Outside Air Temperature Gage
Exhaust Gas Temperature Gages
Landing Gear Lever

Landing Gear Position Indicators
Rate-of-Climb Indicator
Turn-and-Bank Indicator

IFM Control Box

Master Oxygen Warning Control Switch
Oxygen Warning Lights

Automatic Pilot Engaging Switches
Automatic Pilot Off Light

Qil Pressure Gages

Turn Control Transfer Switch
Directional Damper Switch

Alternate Bomb Door Switch

Water Injection Indicator Lights
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Wing Overheat Warning Light
Canopy Control Switch
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Spare Inverter On
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Instrument Inverter Indicator Light —
Bus Power Off (I
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Accelerometer
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ID-249 Course Indicator

Altimeter
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Remote Compass Repeater Indicator
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Air Refueling Ready-for-Contact Light

Instrument AC Power Off Light G (1> AF 52-612 thru -1416, -3343 thru -3373, 53-2261
Wing Flap Position Indicator thry -2278
Clock . " (@ AF 53-1850 thru -1972, -2090 thru -2170, -2315 & on
Anti-Skid Inoperative Light

: (3B AF 52-1417, 53-1819 thry 2170, - &
Cabin Pressure Altitude Gage ~ dillemn
Tachometers (@ AF 53-1881 thry -1972, 2118 thry -2170, -2386

& on
S0135WC-1
Figure 1-9.
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Steering Ratio Selector Lever
Pilot's Switch Panel

ATO Firing Switch (I
Surface Lock Lever

Throttles

Throttle Lock Lever

Wing Flap Lever

ATO Firing Switch @»
Rudder Trim Control Knob and Indicator
Aileron Trim Control Knob and Indicator

Rudder Pedal Adjustment Control

Landing Gear Emergency Retraction Switch

Drag Control Switch

Control Column Disconnect Handle

Air Outlet Selector Knob

Landing Gear Warning Horn Release Knob

Brake Chute Jettison Handle G

Brake Chute and Approach Chute Jettison Handle (4>
Elevator Trim Control Wheel and Indicator
Windshield Wiper Control Panel 5B

Brake Lock Handle (6

$0-E0IN B K M, =8

AF 51.2192 thru 52-620, 53-2261 thry -2278

AF 52-1406 thru 53-2170, -2279 & on

AF 51.2357 thru 52-070, -202 thru -247

AF 512192 thru -2356, 52-071 thru -201, -248 & on
AF 51.2357 thru 52-157, -202 thru -311, -394 thru -507
AF 52-1417, 53-1850 thru -2170, -2315 & on
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Figure 1-10
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Master Air Conditioning Switch
Water Separator Switch(ip
Cabin Temperature Selector Rheostat
Heat Selector Switch

Cabin Air Selector Switch

Cabin Pressure Regulation Selector Switch
Windshield Defrost Switch

Windshield Anti-lcin Swifch

Pitot Anti-lcing Swi

Engine Starter Selochr Switch

Starter Emergency Override Switch
Battery Switch

Anti-Skid Switch

Low Speed Waming Switch

Starter Switch

Taxi Light Switch (Some Airplanes)

COINOLEWN =~

(D AF 52-158 thru -176,-312 thru -362,-394 thry -564

£
Landing Light Switches”
Engine Screen Switch
Emergency Alarm Switch
Exterior Surfaces Anti-lcing Switch 7 77
Air Refueling Slipway Anti-lcing Switch

T.0. 1B-47E-1

pilot’s swﬂch panel

S0115WA-4

Figure 1-11.

switches at the pumpdischarge port. STOP AND DRAIN
position stops system pump operation and opens
both engine drain and manifold drain valves. This
operation completely drains overboard all water-
alcohol from the tank and manifold lines. Retarding
the throttles from 96% rpm will stop pumps but will
not drain the tanks or open the engine drain valves.

WATER INJECTION SYSTEM INDICATORS

WATER INJECTION SYSTEM WARNING LIGHTS

(1
The water injection system warning lights are inopera-
tive.

Vi)
Six red lights (26, figure 1-8 and 42, figure 1-9),
one for each engine, are located on the pilot's instru-
ment panel to provide an indication of water pressure
conditions when the system is armed. The lights il-
luminate when the water injection arm switch is placed

in the ON position. When the throttles have been ad-
vanced beyond the 96% rpm position and the system
switch has been placed in the momentary START po-
sition, water pressure builds up and the lights go out,
indicating that the system is operating. When the
throttles are retarded aft of the 96% rpm position or
the water-alcohol supply is exhausted, the lights will
illuminate. The lights glow when the system switch
is placed in STOP AND DRAIN position. Placing the
water injection arm switch in the OFF position causes
the lights to go out.

IGNITION SYSTEM

A separate DC ignition system is installed for each
engine to start engine combustion. Each system con-
sists of an ignition switch, ignition control relay,
throttle operated microswitch, and two ignition units.
Ignition is provided by four single electrode-type plugs
located two each in the No. 3 and 7 combustion cham-

(1} AF 51-2357 thru 52-151, -202 thru -321

(2) AF 512192 thru -2356, 52-152 thru -201, -322 & on
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bers of each engine. Power for the ignition system is
supplied by the DC power system. Control power for
the "normal" phase of ignition is provided by the "'Start
Control" circuit breaker; control power for the "alti-
tude start or test" phase of ignition is provided by the
"Throttle and Engine Control" circuit breaker. These
circuit breakers are located on the lower DC power
panel.

IGNITION SWITCHES

Six ignition switches (1, figure 1-13) (one for each en-
gine) are located on the ignition switch panel and have
three positions, NORMAL--OFF--ALTITUDE START
OR TEST. When the switch is placed in NORMAL po-
sition, the ignition will occur when a starter switch
has been placed in START and the throttle is advanced
out of CUTOFF. Normal ignition terminates automati-
cally when either automatic or manual cutoff of the
starter occurs. When the switches are in OFF posi-
tion, the ignition system cannot be energized. On
some airplanes when an ignition switch is actuated to
the ALTITUDE START OR TEST position, the ignition
system is energized continuously until the switch is
placed in OFF position to stop ignition. While on other
airplanes the ALTITUDE START OR TEST position is
a momentary control switch and must be held in posi-
tion.

explosive

combustion
may
occur

Y

i CAUTION

Do not place ignition switch for any engine in
the ALTITUDE START OR TEST position when
air intake and tailpipe closures are installed,
because explosive combustion may occur.
Possible fuel leakage within the engine under
these conditions can result in a combustible
mixture. This mixture can be expelled by re-
moving closures and motoring the engine for
approximately 30 seconds before making ig-
nition test.

Revised 30 June 1955
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Water Injection >
System Switch
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D> AF 51-2357 thr 52-088, -202 thru -292
@D AF 51-2192 thru -2356, 52-089 thru -201, -293 & on

S0011we

Figure 1-12.

STARTER SYSTEM

Engine starting torque for each engine is provided by
a 28-volt DC combination starter-generator unit geared
to the engine main rotor. Power is supplied to the
starter either by an external power cart or by the air-
plane batteries. The starter-generator unit is used
as a starter motor during engine start, and is then
normally used, after engine is started, as a genera-
tor for the airplane DC system, Starting current is
automatically terminated, when the engine reaches
approximately 20% rpm, by a current relay, which
senses decreasing load to the starter motor when en-
gine acceleration is being supported by normal com-
bustion. On engines No. 3 and 4, a hydraulic pump
pressure release valve opens to relieve load on the
engine during starting. After the engine starter drops
out, the hydraulic pressure release valve closes and
permits hydraulic pressure to build up within the sys-
tem.

STARTER CONTROLS
STARTER SELECTOR SWITCH. A starter selector

17
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Ignition Switches
Bomb Salvo

Circuit Breaker (1>
Bomb Salvo Switch

(h AF 53-1B19 thru -1972 and
" .2090 & on

5071 Iwe

Figure 1-13.

switch (10, figure 1-11) marked OFF--1--2--3--4--
5--6 is located on the pilot's switch panel. When the
selector switch is in the OFF position, the starter
switch cannot be energized, Placing the selector switch
to the number of the engine to be started automatically
energizes the starter circuits for the respective engine
when the starter switch is placed in START position,
DC power is supplied to the starter selector switch
through the "Start Control" circuit breaker on the lower
DC power panel.

ENGINE STARTER SWITCH., A single three-position
START--OFF--CUTOFF starter switch (15, figure 1
-11) is located on the pilot's switch panel. The switch
is spring-loaded to the OFF position. When the starter
selector switch is positioned to the engine to be started
and the starter switch is moved momentarily to START
position, a holding circuit accomplishes the following:
® The starter-generator is motorized for starting.
® The ignition circuit is armed (energized when throttle
is advanced to START position provided the ignition
switch is in NORMAL position).

18

® The hydraulic pump pressure release valve opens
(engines No. 3 and 4 only).
The circuits remain energized until the engine is started
and the current relay opens to
® Discontinue ignition.
® Close the hydraulic pump pressure release valve
(engines No. 3 and 4 only),
® Change circuits to connect the starter-generator
as a generator provided the generator switch has
previously been placed in RESET and then ON po-
sition.
The CUTOFF position provides a manual means of ac-
complishing cutoff of a starter in event this relay fails
to open. In CUTOFF position, the following will be
accomplished:
e Ignition control relay is deenergized.
e Hydraulic pump pressure release valve is closed
(engines No. 3 and 4 only).
® Starter control relay is deenergized.
Control circuit breakers for the starter control circuit
are on the lower DC power panel.

Revised 30 June 1955
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Figure 1-14.

STARTER EMERGENCY OVERRIDE SWITCH., A two-
position START--OFF starter emergency override
switch (11, figure 1-10), spring-loaded to the OFF po-
sition, is located on the pilot's switch panel. In START
position, the starter bus is connected to the airplane

Revised 30 June 1955

DC system bus. Actuating the starter switch simul-
taneously with the override switch permits engine start-
ing from the airplane batteries while on the ground. In
OFF position, the starter-generators may be motor-
ized only by means of an external power source.

19
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Brake Chufe Depioyment Hundlz
Unregulated AC Power Panel (I i
Liquid Oxygen Quantity Gage' Pmel @- :
Wing Fiap Emergency Swi : i
Canopy Lock Pin Inspection Hole
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. 3373, 53-2261 thry 2278
}? sg g:s P;Ovl:.;o‘:ag:"!g (I (Some Airplanes)
i 'AN/ARC-21 Liaison Radio Master Panel (& Q> AF 512192 they 2411, 52.019 thrs 028
@P- AF 51-2412 thee -17386, 52-029 & on
(S AF 51-2192 thru -2356, -7024 thry -7083, -17368 thru 17386,
52.059 thro 201, -236 & on

BNOUBW N~

(@ AF 512192 thry -2356, 52498 Bon
(T AF 51-2357 thru -2411, 52.019 thru 028
A0 1V9WE-1
Figure 1-15.

NOTE is desired for high gross weight takeoff or to shorten
takeoff distance. The systems are DC electrically
This switch must be used for emergency start- controlled and operated by the pilot from the water
ing when external power is not available and injection and ATO control panel and an ATO firing
for ground starting when external power is switch. The units are fired simultaneously and give
connected to only the normal airplane bus in thrust until the propellant is exhausted. Control and
a portion of the external power receptacle. indicator light power circuit breakers are located on
the upper and lower DC power panels at the copilot's
ASSIST TAKEOFF (ATO) SYSTEMS station. Refer to figure 1-17A for approved ATO units

and loading configurations to be used.
Provisions are made for installing solid fuel ATO
units (rockets) which supply additional thrust when it

20 Revised 30 September 1955
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Figure 1-16.

INTERNAL ATO SYSTEM m

The internal ATO system incorporates 18 ATO units,
9 in a shroud on each side of the fuselage above the
rear main wheel well. A removable ground safety

link, located in the rear wheel well, is used to com-
plete the circuit to the ATO unit ignitors. The safety
link is manually removed to prevent firing of the units
while servicing the airplane. The safety link must be
installed if ATO is to be used for takeoff.

(1) AF 51-2357 thru 52-088, -202 thru -292
Revised 30 June 1955
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